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PA3PABOTKA MEXATOPOHHOW CUCTEMBI YIIPABJIEHUA JIJ14]
ABTOMOBWJ/ILHBIX IBUTATEJIEN

KJI'OYEBBIE CJIOBA: AHHOTAIIMA

aHa/Ius, Ha ceroaHsmHui  fgeHb TpebOBaHUMS K  TOIJIMBHOM
aBTOMOOMJIbHBIH S5KOHOMHWYHOCTH U K 3KOJIOTMYECKMM KadyeCcTBaM JBUTraTessd
ABHUr'aTeJIb,

SBJISIETCS OJHOW W3 BaXKHEHUIMX 3a/lay, KOTOpOe MbITAITCS
peluTh pas3iMYHbIM H3MeHEeHHeM U ONTUMU3UPOBAHUEM

CHUCTEMaA KOHTPOJId,

TOILIMBHAs CHCTeMa, KOHCTPYKTHUBHBIX [apaMeTpOB JBUraTesis, €ro CUCTEM U

CHCTeMa BIpbICKa, NpYMeHEHUEM MeXaTPOHHOTI0 yIIpaBJeHUs IBUTATE .

CHUCTeMa BIIyCKa,
CUCTEeMaA 3aXKUTraHUud

3KOHOMHA TOIIJIMBA,

BBEJIEHUE.

[Ipou3BOCTBO aBTOMOOWJIEN U pacUIMpeHMe MOJEeJbHOro psffa — JHMIIb OJHA U3
rJIaBHBIX 33/la4, pelllaeMbIX Y36eKCKUM aBTonpoMoM. C KaxabIM rozoM B Pecny6uivke
pacTeT KOJUYEeCTBO NPeANpPUATHH, paboTaroUX Ha aBTOMOOU/IbHYI0 MPOMBIIIJIEHHOCTD.
B paMkax nporpaMmbl JIOKaJIM3aldu OTKPBITHI U NPOA0/KAIOT CO34aBaThCs MPOU3BO/ICTBA
MO BBIMYCKY y3JIOB U KOMIUIEKTYIOIIMX JeTajel [ AcakMHCKOro u CaMapKaH/CKOTO
aBT03aBOJIOB: aKKyMYJIATOPOB, aBTOCTEKOJI, CHJEHUN, OaMIepoB, TJYLIUTEJNEN,
TONJIMBHBIX OAKOB, /leTajsled BHyTPEHHEHN OT/eJIKHY, aBTO3MaJel U MHOTOro Apyroro. [1]

J/loka3zaTe/IbCTBOM BblllIeNEPEYUCTEHHBIX JIeNCTBUU SIBJISIETCS TO, YTO HE TaK JaBHO
B 3aHrMaTUHCKOM pakioHe TalkeHTCKOM 06J1aCTH O6BLJI MOCTPOEH 3aB0/ja IO IPOU3BO/ICTBY
aBuratesned «General Motors Powertrain Uzbekistan», TopkecTBeHHasi LepeMOHHUS
OTKPBITHSI KOTOPOTO cocTosijiach 15 Hosi6psa 2011r. [3]

Ha coBmectHoM mnpeanpusatuu GM Powertrain Uzbekistan BbinyckaroTcsa
06eH3UHOBbIE ABUTraTes M 00 beMoM 1,2 1 1,5 nutpa. [IpoekTHas momHocThb CII - 225 Thicsa4
/Burartesied B rof. CTOUT OTMETUTbD, YTO Ha 3TOM 3aBO/I€ CO3/1aHO NIePBOE U eAUHCTBEHHOE
NPOU3BO/ICTBO IO JIMThIO AJIOMUHHUEBBIX T'OJIOBOK 6Jioka nuadHjapa GM B EBpome u
LleHTpasibHOU A3UU.

METO/ibl U CTEIIEHb U3YYEHMUA.

Ha cerogHdmHui JgeHb TpebOBaHUSA K TOMJIMBHOM 3SKOHOMMUYHOCTH U K
9KO0JIOTUYECKUM KadyeCcTBaM JBUTraTeJis SBJsSeTCS OJHOW U3 BaKHEHWILIUX 33Jla4y, KOTopoe
NBITAIOTCA PEelIMTb Pa3/JIMYHBIM W3MEeHEeHWEM U ONTUMHU3UPOBAHHWEM KOHCTPYKTUBHBIX
napaMeTpoOB JBUraTesis, ero CUCTeEM U MNpPUMEHEHHEM MeXaTPOHHOTO YHpaBJIEHUS
aBuratensa. Oco6eHHO, B TOPOJCKHUX YCJOBUAX NpPU pa3roHe aBTOMOOHWJIEH HU3-3a He
ONTHMAJBbHOCTU yrJla OIEepeXeHUsi 3aXUraHUA JpoccelbHas 3acJOHKA [JOJDKHA
NOJIAEP>)KUBATh PaboTy ABUTaATesl U HAXOJUTbHCS OTKPbIThIM HAa MUHUMaJIbHbIN yroJ. Ha
3TOM peXXUMe JIBUraTesib pacxoAyeT 60Jibliie TOMJIUBO U YBEJUYHUBAETCS BbIOGPOC BpeHbIX
oTpaboTaBIIUX ra3oB. B aToil cBA3u perysupoBaHue Y03 Ha X0JIOCTOM peXHMe U MpPHU
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pasroHe ONTUMHU3UPYIOLIUKA pacXxoJ, TOIMJIMBA U BpeJHble BbIOPOCHI SBJISIETCA BeCbMa
aKTyaJIbHOM Hay4dHbIH 3a/jaueil. [8. 14, C.22. 21, C.94]

[lo noxcyeTaM B JeHb aBTOMOOWJIb B CpeJJHEM Ha XOJIOCTOW XOJ U Ha pa3roH
pacxoayeT okoJio 3,5 iuTpa. U3-3a onTuMasibHbix Y03 - a3koHOMMUs cocTaBJjseT 20% u3 3,5
JuTpoB noJiyvyaetcs 0,7 iutpa. To ecTh MbI € KaX/[0W MalllMHbI B leHb 9KOHOMUM 0KoJ10 0,7
JIUTpa TOIJIMBA, @ €CJM 3TO YUCAO0 YMHOXHUTb Ha KOJMYECTBO aBTOMOOWJIEN 3TOU
MoAUpUKALUH, IKCIJIyaTUPYEMbBIX B TOPO/IE, MOXKHO MOJYYUTb 3HAYUTEIbHYI0 3KOHOMMUIO
TOIJIUBA. ITO O3HAa4aeT 00JibIIasi 9KOHOMHUSA TOIJIUBA.

[loBbilIeHME 3KOHOMMUYECKUX M 3KOJOTHYECKHUX I[OKa3aTesJell aBTOMOOWJIbHBIX
JIBUTaTeJIed MPH HCHOJb30BAHUM MEXaTPOHHBIX CUCTEM YINpaBJeHUs, TO €CTb IpPH
ontuMusauuu Y03 aBuratesis. ITOT CIOCOO MO3BOJIAET C IKOHOMUTh C OJJHOTO JIUTpaA
TomMBa npubsnsuTenbHo 10,5%. Ecau 3To 4Mc/0 YMHOXUTL Ha KOJIMYECTBO TOIJIMBA
pacxofyeMoro B JieHb aBTOMOOWJ/IbHBIM TPAHCIOPTOM IepeBUTraloLIerocs B rOPOACKUX
YCJOBHSl, MOXHO TMOJYYUTb 3HAUYUTEJbHYI0 3KOHOMHUIO TOIJIMBA. ABTOMAaTH4YECKOE
perynupoBanue Y03 pBuraresisl MO3BOJIET YJIYYIIUTb TOIJIMBHYIO 3KOHOMMUYHOCTb U
CHU3UTH BbIOPOCHI TOKCUYHBIX IA30B BO BCeX paboThl pexxuma. [21, C.84.]

«MexaHUKa» M «3JIeKTPOHHWKAa» pPaBBUH Ha3BaHUMe MexaTpOHMKA MOJy4yeHa U3
KOMOMWHALUH 3THX CJIOB.

PE3YJIbTATbI UCCJIEAOBAHUA.

MexaTpoHHKa- 3Ta HOBasd 00J1aCTb HayKW M TEXHUKH, NOCBSLIeHHAs CO3JaHUI0 U
9KCIJIyaTallMd MallvH ¥ CUCTEM C KOMIIbIOTEPHOM yIpaBJieHUeM, KOTopasi 6a3upyeTcs Ha
3HAaHUAX B 00JIACTU MeXaHUKe, 3JIEKTPOHMKE W MHUKpPOINPOLECCOPHbIA TEXHUKE,
MHOpPMaTHKe U KOMIIbIOTEPHOTO YIIpaBJIeHUs JBMXKEHUEM MalllMH U arperaTos.

MexaTpoHuKa U3y4yaeT CUHepPreTU4YeCKoe 006'beJUHEHUE Y3/I0B TOYHBIM MEeXaHHUKE C
3JIEKTPOHHBIMHU, 3JIEKTPOTEXHUYECKMMU M KOMIIBIOTEPHBIMHM KOMIIOHEHTAMH C ILEJIbIO
NPOEKTUPOBAHUS U MPOU3BOJICTBA KAaYeCTBEHHO HOBBIX MOJYJIEH, CHUCTeM, MalllMH U
KOMILJIEKCA MallMH C HWHTE/NJIEKTYa/lbHbIM VNpaBJeHUSIM HX (QYHKIMOHAJbHBIMHU
ABmxeHusm.[12, C.655. 10, C.111]

PazButue mnopwHeBbix JIBC 1o paay uUX CBOMCTB [JOCTUIJIO IpejeJia.
@OyHKIMOHUPOBAHHWE COBPEMEHHOTO aBTOMOOWJIA Y €r0 CUJI0BOM YCTAaHOBKH HEBO3MOKHO
6e3 KOMILJIEKCHOTO YyHpaBJeHUs paboyWMU TMpoleccaMu BCeX HX 3JIEMEHTOB C
HCI0JIb30BAaHHWEM COBPEMEHHbIX MHGOPMAIMOHHBIX U KOMMYHUKAI[MOHHBIX TEXHOJIOTUH.

B coBpeMeHHOM iBUTraTeJie 3TO 06ecrieuuBaeTCs UCN0JIb30BaHUEM aBTOMaTUYECKOU
CUCTEMBI yIpaBJeHUs pabOYMMHM NpolLieccaMy, BKJKYaWUled B cebs: COBOKYNHOCTb
JlaTYUKOB, 00ecnevYnuBarUIMX NoJydyeHre UHGopMal 1, He06X0JUMOU /i yIpaBJIeHUS;
3JIEKTPOHHBIN OJIOK ynpaBJieHUs], pOPMUPYIOLIMI HAa OCHOBE MOJIYYEHHOW OT JAATYMKOB
MH$OpMaLUK YIIPaBJSAOLME BO3/JeCTBUS; UCIIOJTHUTEbHbIE YCTPOMUCTBA, pealu3yoLe
yIpaBJsollye BO3/IEMCTBHUA [0 CUTHAJIaM, IOCTYMAOIUM OT 6JI0Ka yIpaBJIeHHUS.

CucteMa ynpaBJsieHusi peannsyeT 3¢pdekTuBHy paboTy /[IBC Ha Bcex pexumax,
JIMaTHOCTUKY OTKJIOHEHWM ero paboThbl OT LITATHBIX NAapaMeTPOB U COOTBETCTBEHHO
BO3MOXHYI0 UX Koppekuuio. [4, C.32.17, C.681]
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OcHOBHbIEe HamnpaBJ/ieHHUsl pabOThl 3TOW CUCTEMBI CleAylolihe: TOMJUBOIMOAAYa U
HMCKPOBOE 3aXKUTaHue cMecH, pasbl ra3opacnpezesieHus, yupasJsieMble CHCTEMbI BIyCKa U
HaJJyBa, ympaBJjsieMas HWHTEHCUBHOCTb BUXPEBOrO [JBIKEHUS 3apsjia B LUWJIHHJPE,
HeWTpa/n3alus oTpaboTaBLIKUX ra30B U T.II.

CucteMOl ymnpaBJeHUsl [JBUraTeJieM Ha3blBaeTCd 3JIEKTPOHHAsA CUCTeMa
yIpaBJieHUs, KoTopas obecrneyrBaeT paboTy JByX U OoJiee cucTeM JBuraressa. Cucrema
ABJIAETCA OJHHUM H3 OCHOBHBIX 3JIEKTPOHHBIX KOMIIOHEHTOB 3JIEKTPOOOOPYAOBaHHUA
aBTomo6uJs. [11,C.140]

[eHepaTopoM pa3BUTUSI CUCTeM yINpaBJeHUS J[BUraTeJeM B MUpe SBJSETCS
HeMenkasd ¢upma Bosch. TexHudeckuil mporpecc B 00J1aCTH 3JIEKTPOHHUKH, >KECTKHE
HOPMBbI 3KOJIOTUYECKOW 0e30MacHOCTHU OOYC/JOBJIMBAIOT HEYKJIOHHBIM PpOCT 4YHCIA
NOJKOHTPOJIbHBIX CUCTEM JIBUTaTeJIs.

[Ipu ynpaByieHUHM pabOTOU JABUraTesss aBTOMOOW/IS NPUMEHAKT pasAYHbIE
cucteMmsl: [5.C.20]

- AVCS (Active Valve Control System) - cucrema peryaupoBku ¢a3
razopacnpejie/ieHds1 Ha aBTOMOOWJIAX Subaru M3MeHsieT BbICOTYy NOJ’beMa KJalaHOB B
3aBUCUMOCTH OT MTHOBEHHOW Harpy3ku asuraresiss. Common Rail (Nissan) - cucrema
BIPbICKA, NOJAmoLiasd TOIJIMBO B LUJIMWHJAPBI Yyepe3 OOLIY0 MarucTpajb MOJ, BBICOKUM
AaByeHneM. OTM4yaeTcs psAA0M IPEMMYILLEeCTB, 6J1arofaps KOTOPBbIM BOXKJeHUe IPUHOCUT
BOAUTEJIO OoJibllle YAOBOJbCTBUA: A pAusesed ¢ Common Rail xapakTepHbI
OJJHOBPEMEHHO OTJIMYHAsi MPUEMUCTOCTb U HU3KUW pacxo/, TOIJIUBA, U30aBISIOIUNA OT
HeoOXOMMOCTH 4aCTO OCTaHABJUBATbCS Ha 3allpaBKax.

- GDI - Gasoline Direct Injection, 4yToO MO>XHO MepeBeCTHU KaK 'JBUraTeNb C
HENOoCpPe/CTBEHHbIM BIPBICKOM TOMJIUBA", TO €CTh, TOIJIMBO Ha TaKOM JIBUTaTeJie
BIPBICKUBAETCS HE BO BIIYCKHOM KOJIJIEKTOP, @ NPSIMO B LIUJUHJPHI ABUraTtess. M-Fire -
CUCTeMa YyIpaBJieHUsl MPOLECCOM CrOpaHUsl - CylLeCTBEHHO CHUKAeTCs J[AbIMHOCTD
OTpabOTaBIIMX Ta30B U COJiep:KaHHUe B HHUX OKHCJOB a30Ta IpPU OJHOBPEMEHHOM
yBeJIMYEHUU MOLIHOCTHU U CHUKEHUU YPOBHA LIyMa.

- MIVEC (Mitsubishi) - onTuManbHO ynpaB/sieT MOMEHTOM OTKPbITHUSI BIYCKHbIX
KJIallaHOB B COOTBETCTBUHU C YCJOBUAMU PabOThI JBUraTe s, YTO YAy4IllaeT CTAOUIbHOCTb
paboThI ABUTATEJS HA X0JIOCTOM XOZY, MOLUJHOCTHbIE U MOMEHTHbIE XapaKTePUCTUKH [JI
BCero paboyero JManasoHa.

- VTEC (Honda) - CucrteMa uaMmeHsieMbix ¢a3 razopacnpejeseHus. [IpuMmeHsoTcs
JJIl yJIydllleHUsl XapaKTePUCTUK KPYTALLEr0o MOMEHTA B IIMPOKOM /iana3oHe 060pOTOB, a
TaKXe JAJIf YJAy4dlleHUs 3KOHOMUYHOCTHU U 3KOJIOTUYECKUX XapaKTEPUCTHK JBUrATeJIs.
Takke npuMeHsieTcs1 Ha aBToMOoOuJIsiXx Mazda.

- DPS - Dual Pump System - 1Ba Mac/JsiHHBIX Hacoca, CoeIMeHHbI€e N10C/IeL,0BaTE/bHO
(T.e. gpyr 3a apyrom). [Ipy paBHOU YacTOTe BpallleHUs] 060MX MAaCJSIHbIX HACOCOB UMEeT
MeCTO "paBHOMepHasa" IUPKYJAAIMSA Macja, T.e. OTCYTCTBYIOT 06J1aCTH C MOBbIIIIEHHbIM U
MOHWXEeHHBIM JaBjeHueM (puc. 1).
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- Common rail (aHrs. o6ujass MarucTpajiab ) - COBpeMeHHasi TEXHOJIOTUSI CUCTEM
10/la4y TOIJIMBA B JU3eJIbHBIX JIBUTATEJISAX C IPSAMbIM BIPBICKOM. B cucteMe common rail
HacoC HarHeTaeT TOIJIMBO MO/, BbICOKUM JAaBjeHueM (250 - 1800 6ap, B 3aBUCUMOCTH OT
pexxuMa paboThbl JBUraTesis) B OOL[yI0 TOIJVIMBHYK MarvucTpaib. YmpaBJsieMble
3JIEKTPOHUKON QOPCYHKHU C 3JIEKTPOMArHUTHBIMU WJIM NIbe303JIEKTPUUYECKHMMU KJallaHaMHU
BIPBICKMBAIOT TOIJVIMBO B LWJIWHAPBL. B 3aBUCMMOCTHM OT KOHCTPYKLHUH, (POPCYHKH
NpoOU3BOJAT OT 2 A0 5 BHPBICKOB 3a 1 TakT. TouHbIM pacyeT yrJia HadaJjla BOpbICKA U
KOJIMYeCTBa BIPBICKWUBAEMOIO TOIJIMBA MO3BOJISIIOT JU3€JbHbIM JBUTaTeJSIM BbINOJIHUTD
BO3pOCLIME 3KOJIOTUYECKHME W 3IKOHOMUYECKHe TpeboBaHHA. Kpome Toro ausesibHble
JIBUTaTeJIM C CUACTeMOM common rail Mo CBOMM MOIIHOCTHBIM U JAUHAMHUYECKUM
XapaKTEePUCTUKAM BIUIOTHYI MNPUOJIM3UJIUCH, @ B HEKOTOPbIX CJAy4YasgX HpPeB30LLIU
O6eH3VMHOBBIE JIBUTATEJIH.

Bbiie/1SII0T pa3J/inuHble THUIIbl MEXaTPOHHOI'O yCTPOMCTBA TPAHCMUCCHI:

- CVT - aBTOMaTu4yeckass TpaHCMUccUSl € BapuatopoM. llpexacrtaBiasieT coboit
MeXaHU3M C iMala30HOM [lepeMeHbl IepeJaTOYHOT0 YU CJIa 60JIbLUIMM, YeM Y 5-CTyIIeHYaToOU
MexaHudeckou KIIIIL.

- DAC - Downhill Assist Control - cucTteMa KOHTPOJIUPYET NOBeJeHHWE MallUHbI HA
KpyThIX chnyckax. Ha KoJjiecax ycTaHOBJIEHbl JAAaTUYUKH, KOTOPble 3aMepSIIOT CKOPOCThb
BpallleHUsI KOJIeC U MOCTOSIHHO COMOCTABJISIIOT €€ CO CKOPOCTbI0 aBTOMOOWJISA. AHA/IUM3UPyA
NOJIyueHHble JlaHHble, 3JIEKTPOHUKA BOBpeMsl MOATOpPMaKMBaeT IepejHUEe KoJjeca [0
CKOpPOCTH NOpsifika 5 KM/ 4.

- DDS - Downhill Drive Support - cucTtemMa KOHTpOJISA ABUXEHUS B aBTOMOOUJIAX
Mapku Nissan Ha KpyTbIX cnyckax. DDS aBToMaTHuecku noagep:KMBaeT CKOPOCTb 7 KM/4
IIPU CIIYCKE, He M03B0JIsAS KoJiecaM 3a6J10KHPOBAThCS.

- Drive Select 4x4 - npyuBO/, Ha BCe KOJieca MOXKHO BKJIFOUUTb U BBIKJIOYUTb HAa XO4Y
Ha ckopocTu 10 100 kM/y.

- TSA (Trailer Stability Assist) - cuctemMa cTabunausanu aBTOMOOW/ISA BO BpeMs
JIBIbKEHMd C npuulenoM. [Ipu notepe ycTOW4MBOCTH aBTOMOOWIIb, KaK NPaBUJI0, HAYMHAET
6oataTh mo popore. B aTtom ciaydyae TSA mojTopMakMBaeT KoJieca 'MO JAWaroHaaud"
(nepenHee sieBoe - 3aiHee NPABOE WUJIM NepeiHee MPaBoe - 3a/jHee JIeBOe) B MPOTUBOda3zy
K0JIe6aHUAM, OJJTHOBPEMEHHO CHIKAasl CKOPOCTb MallMHBbI MyTeM yMEHbLIeHUs NOJa4yu
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TOIJIMBA B JiBUTraTe ib. Ucniosib3yeTcs Ha aBToMobOuIs1X Mapku Honda. [6,C. 90. 15,C.71]
AHAJIN3 PE3YJIBTATOB.
[IpocTeliliel cucTeMOM yrpaBJieHUs JBUTaTeJEM sIBJIsIETCS 06'be/JMHEHHAs CHUCTeMa
BIpbICKA M 3akuraHus. CoBpeMeHHasi CUCTEMa YINpaBJeHUs ABUraTesieM O6beJUHSEeT
3HAYUTEJIbHO 60JIbIlIE CUCTEM U YCTPOUCTB, CPEAU KOTOPDIX:

. TOIJIMBHASA CUCTEMa;

. CYCTeMa BIIPBICKa;

. cucTeMa BITyCKa;

. CUCTEMaA 3aKUTaHUS;

. BBIITYCKHAsA CUCTEMA;

. CUCTEMA OXJIAXKeHUS;

. CUCTEMA pelUPKYJIALUY OTPabOTaBLINX ra30B;
. CUCTeMa yJIaBJIUBAaHUSA [1apOB O€H3MHa;

. BaKyyMHBIH! YCUJIUTEb TOPMO30B.

Cucrema ylipaBJIEHUA ABUTAaTEJIEM UMEET CleaAyrouiee 06mee YCTpOﬁCTBO:

. BXO/IHble JaTYMKU;
. 3JIEKTPOHHBIN GJIOK yIIpaBJIeHUS;
. UCIIOJIHATEJIbHbIE YCTPOUCTBA CUCTEM JBUTATEIA.

BxogHble AaTYMKKM U3MEPSIOT KOHKpPETHble MapaMeTpbl paboThl JBUraTess
npeo6pasyroT UX B 3JeKTpUYecKue cUrHasibl. MHpopmalus, nmosiydyaeMass OT JAaTUYMKOB,
SIBJISIETCS OCHOBOM ynpaBJjieHus apuratesnem.[7,C.15. 10, C.]122

B 3aBUCHMOCTH OT THIIA U MOJIeJIM ABUTATeJsi HOMEHKJ/ATypa AATYUKOB MOXKET
VM3MEeHSAThCH.

JJIEKTPOHHBIKM OJIOK yNpaBJieHUs [IBUTaTeJieM MNpPUHUMaeT HWHGOPMALUI0 OT
JIATYMKOB U B COOTBETCTBUU C 3aJI0’KEHHBIM NMPOTPaMMHbIM obecrnieyeHUEM GOPMHUPYET
yIpaBJsiole BO3AeUCTBUS Ha UCIIOJIHUTE/IbHbIE YCTPOMCTBA CUCTEM JBUraTeJis. B cBoeit
paboTe 3JIEKTPOHHBIA 6JIOK yNpaBJeHHWs B3aMMOJEHCTBYeT C O6JIOKAaMM yIpaBJIeHUs
aBTOMaTU4YeCKOW KopoOkou mnepegay, cuctemod ABS (ESP), anexkTpoycunautens pyJs,
noJyumkamu 6esonacHoctu u Ap.[16, C.820. 19.]

WcnosiHUTeNIbHBIE YCTPOUCTBA BXOJAAT B COCTAaB KOHKPETHBIX CUCTEM JIBUTaTessl U
obecneuyrBalOT UX paboTy.

Mcno/HUTENIbHBIMUA YCTPOUCTBAMU TOIJIMBHOW CUCTEMbI SIBJSIOTCS TOMJIHWBHBIN
3JIEKTPOHACOC U NepenycKHOMW KJanaH. B cucTeme BIpbicKa ynpaB/isieMbIMU 3J1€MeHTaMHU
ABJSAIOTCA (POPCYHKM U KJalaH peryJMpoBaHUsl JlaBjeHHs. PaboTa cucTeMbl BHOyCKa
yIpaBJsieTcd C MOMOULIbI0 NPUBOJA JpPOCCEJbHOU 3aCJOHKM W MPHUBOJAA BIYCKHBIX
3acs0HOK.[13, C.552]

KaTymky 3aKuraHusi SBJSAIOTCS HWCIOJHUTENbHBIMU YCTPOUCTBAMHU CHUCTEMbI
3akuranHusa. CucrteMa OXJaX[eHHUS1 COBPEMEHHOTO aBTOMOOWJIS TakKXKe HUMeeT psJ
KOMIIOHEHTOB, yIpaBJisieMbIX 3JIEKTPOHUKOU: TEPMOCTAT, peJie JOMOJHUTEJIbHOr0 Hacoca
OXJIaXKJAK0LeHN )XUJKOCTH, OJIOK yIpaBJeHUs BEHTUIATOPA PafiuaTopa, peJe OXJAaXAeHUs
JIBUTATEJIsl TOCJIEe OCTAaHOBKHU.
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BbIBO/Ibl.

B BBINMYCKHOM CHCTEMe OCYLIeCTBJSETCSA MPUHYAUTENbHBIN MOJ0TPEeB KUCIOPOIAHbBIX
JIATYMKOB M JlaTYMKA OKCHUJOB a30Ta, HEOOXOAUMbIH i1 UX 3PPeKTUBHOU pabOTHI.
Wcrno/HUTE/NIbHBIMH ~ YCTPOUCTBAMH CHCTEMbl PEIUPKYJSAIUH OTpaboTaBIIMX TIa30B
SABJISIIOTCS 3JIEKTPOMAarHUTHbIM KJjamaH yHpaBJieHUs1 NMoJadyeld BTOPUYHOrO BO3/yXa, a
TaKXXe 3JIEeKTPOJBHUraTeJib Hacoca BTOPUYHOrO BO3JyXa. YIpaBjJeHHe CUCTeMOU
yJIaBJIMBAHUSI MAapoB OeH3MHA MNPOU3BOJUTCS C MOMOLIbI0 3JIEKTPOMAarHMTHOTO KJianaH
NpoAYyBKHU azicopbepa.

[IpyHIUN pa6oThl CUCTEMbl yIpaBJeHUS JBUTaTeJeM OCHOBAaH Ha KOMILJIEKCHOM
yIpaBJieHUM BEJUUYMHOW KpyTsIlero MOMeHTa JBuUrartesid. [pyrumMu cjioBaMH, cUCTeMa
yIpaBJieHUs1 JBUraTesJieM NPUBOJAUT BEJUYHUHY KPYTSAIIEro MOMEHTa B COOTBETCTBUS C
KOHKpPETHbIM peXUMOM paboThl jBurartesid. CucreMa B CBoed paboTe pasjvyaeT
cJieytolye pexxuMbl padboThl ABuraTes.[18, C.491]

JKCnepUMeHTa/lbHble  MUCCJEJJOBAaHUS  MEXaTPOHHOW  CHUCTEMbl  yIpaBJIEHUS
JIBUTaTeJieM BHyTpeHHero cropaHusa 1,5 uautpaxkom aBTOoMoOuasA Hekcuu, 6bLau
poaHa/IM3UPOBAHbI Pa3JIUYHbIE CIIOCOObI MOBBIMIEHUS MOI[HOCTHBIX U 3KOHOMHYECKHUX
NoKa3aTeJied JABuUrartesisi, 3ak/wodawiueca nsMeHeHun Y03. A Takke MO MOJY4YEHHBIM
JlAaHHbIM OblJla Npou3BeJieHa 06paboTKa U aHa/IU3 IMOJYYEeHHbIX 3KCIepHMeHTaJbHbIX
JaHHbIX. O6paboTKa pe3y/ibTaTOB WCIOBbITAHWUN ABurarteas 1,5 auTpakoM NPOBOJUJIUCH
corsiacHo I'OCTa 18509-80.
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METO/] PACHETA ABUXEHUA ABTOTPAHCIIOPTA HA KPYTBIX
[IOBOPOTAX 1IOPOI'H

KJIIOUEBBIE CJIOBA: AHHOTALIMA
aBTOMOGMUJIb, B 3Toll cTaThe npuBeseHa pa3paboTKa MeTOJUYeCKUX
TEXHUYECKHX peKoMeHJalMi M  NpPUMEHeHHUs UX  pe3yJIibTaTOB B
O6CTyKMBAHHS, IPOM3BOJCTBO B LeJAX YCOBEPIIEHCTBOBAHMA BO BpeMs NpHU
Zii%?:::gzznmeﬂm, 3KCIJlyaTalnss U obecrneyeHWe 0e30MacCHOCTH JOPOXKHOTO
HoKasaTesu, JIBU’KEHHUSI aBTOMOOHUJIBHOTO TPAHCIIOPTA.
KOJIN4eCTBO

BBEZIEHHE.

OnHa M3 OCHOBHBIX 33/lad B MeXaHUKe - OllpeJieieHHe KOOpAMWHAT TeJjia U ero
CKOPOCTH B JIDOOM MOMEHT BpeMEHHU N0 U3BECTHbIM Haya/IbHbIM YCJOBUAM. JTY 3aJady
Ha3bIBAIOT NPAMOM 3a/layel MeXaHUKHU. /|14 ee pelieHUsA HEOOX0JUMO 3HATh KOOPAUHATHI
Y CKOPOCTbH TeJila B HEKOTOPbIA HayaJIbHbI MOMEHT BPEMEHHU U CUJIY, AEUCTBYIOLLYIO Ha
TeJI0 B JII0OO0M NOC/AeAyIOIUI MOMEHT BpEMEHH.

[locsienoBaTeIBHOCTD 3TaNa pelleHus NPsAMOU 3a/lauu MOXKHO yCJI0BHO 3alUCaTh B
cnenyrouem suze (Puc. 1).

Ha4yasnbHbIe ycaoBUA

v

Cuna

\ 4

YckopeHue

\ 4

CkopocTb

v

[lepemelienue

A4

KoopauHaThl

Puc.1.

Pemenue HpHMOﬁ 3a/la9Y ME€XaHHKH JIETKO MMOJIYIHUTDb AJId pacdyeTa ABHUXKXEHHUA TeJl
non ﬂeﬁCTBHEM MOCTOSIHHOM cuJibl. B CJiy4yae ﬂeﬁCTBHH CWJI, 3aBUCAIINX OT KOOPAWHAT,
TOYHbIN pacdeT ABHUXKEHHUA TeJ 3JIEMEHTAPHBIMHU MeTOAAdMH OKa3bIBAa€TCA HEBO3MOXKHBIM.
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[1.2]

M MeHHO HEBO3MOXXHOCTb pellleHUs1 METOJAaMH 3JIeMeHTapHOU MaTeMaTHUKU 3aJja4U
0 ABIXKEHUHU TeJl 0] JeICTBUEM CUJI, 3aBUCALIMX OT KOOPAUHAT TeJia, NpuBesa HbloToHa
K  OTKPBITHIO HOBOrO  MaTeMaTUYECKOTO  MeTO0/la, Ha3blBAEMOr0  METOZOM
MaTeMaTHU4eCcKoro aHaau3a. [3.4]

METO/JbI U CTENIEHb U3YYEHUA.

OnHako MHOTHE 33/lauM O ABMXKEHUU TeM INOJ JeUCTBUEM NepeMeHHbIX CUJI MOTYT
ObITh pelleHbl NPUOJMKEHHO C JOCTATOYHO BbICOKOW TOUHOCTbIO YHUCJIEHHBIM METO/I0M,
6e3 MpHBJIeYEHUsI ClelHaJbHbIX MaTeMaTHYeCKUX MeTOJ0B. bojiee TOro, 4ncjaeHHbIM
MEeTOJIOM MO>KHO pelIUTb MHOTHEe 33a/Jayd C BbICOKOW CTENEHbI0 TOYHOCTH U B TAKHUX
cAy4asix, Korja NpuMeHeHHe CTPOrUuX MeTO/I0B MaTeMaTHYeCKOro aHa/nu3a OKa3bIBaeTCs
HEBO3MOXHbIM. [8, C.6. 13, C.140]

[locenoBaTe/IbHOCTh 3Tallbl YUCJAEHHOTO MeETOJAa pelleHusl 3aJa4d MOXKHO
cXeMaTHU4eCKH U300pa3uThb B BUjle (Puc. 2):

HavyanbHble yC/I0BUS

¥

[Ipoekuu cUJibl

A 4

[Ipoekuy yckopeHus
v
[Ipoeknuu cKopocTu
!
KoopauHaThbl
v
HoBble NpoeKIyu CHIIbI

v

HoBble npoekyuu
YCKOPEHUS U T.J,.

Puc.2

M3 cxembl (Puc.2) cieayer, 4To 10 M3BECTHBIM 3HAYE€HUSM KOOPAUHAT Tesa (Xo, Vo, Zo)

B HayaJIbHbIM MOMEHTBHI BpPEMEHU MOXKHO OIpeAeJUTb NMPOeKUUU CUJbl Foy, Foy Fog a

Fox Foy 0z
CJIeJOBATEJIbHO, U MPOEKLUHUU YCKOPEHUA dox= ,  Qoy=——, doz =—— . 3HasA NPOEKL U
m m m

YCKOpPEHHUA U HayaJbHOM CKOpPOCTH, MOXKHO HauTHU [MpoeKOHNHn CKOPOCTHU B HOCJIC,HYIOLU,I/II‘/JI
MOMEHT BpeMeHUu t = t, + At. HpoeKuHH CKOpPOCTH IIO3BOJIA€T oOIlpeJe/IMTb HOBbIE
KOOpAWHATHI Te€Jia, KOTOPbI€ B CBOIO 0O4Yepeab AAal0T BO3MOXHOCTb HaUTH IMpoeKuu CUJibl U
YCKOp€E€HHUA B rnocyjeayroumme MOMEHTbI BpDEMEHHU.

YucsneHHbie MeTOoAbl pElIEeHUuA l'[pﬂMOfI 3ada49Y1 MEXaHHWKH IIHPOKO NPHUMEHAIT B

NpaKTHUKe pacyeTa WHXeHepaM, 3a/laB HavyaJslbHble yCJIOBUSA U3 ypaBHeHUM HproToHa. [lpu
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3TOM MO>KHO pacCUMTaThb BCe 3HAYEHHUS YCKOPEHWUH, U HOBBIX KOOpPJAMHAT 4yepe3 MaJibli
NPOMEXYTOK BpEMEHU At U TaK LIar 3a LIaroM HalTH BClo TpaekToputo. [19, C.819]

PaccmoTpuM B KayecTBe MprUMepa YMCJIEHHBIM CIOCOO pelleHus 3a/la4u O JABUKEHUU
aBTOMOOMJILHOTO TPAaHCHOPTAa Ha HAKJIOHHOMW IMJIOCKOCTHU yJep:KMBaeMasi CUJIOU TpeHHUs
nokod (Puc.3).

Puc.3.

Ecam aBTOMOGUI/II0 COOBIUTH CKOPOCTh O HallpaBJ/IEeHHYI0 apasljie/IbHO OCHOBAaHHUIO
HaKJIOHHOM NJIOCKOCTH, TO JBW)XXE€HUEe aBTOTPAHCHOPTA, Ka3aJoCb Obl, JOKHbI ObIThb
NpPSMOJIMHENHBIM OCHOBAHUIO MJIOCKOCTH, TaK, KaK CUJia TPEHUS ABUKEHUs OO0JIblle WU
paBHa cuJjie TpeHUs okKosi. OHAKO ONBIT ONPOBepPraeT 3TO NpeAIoJoKeHHe: aBTOMOOUJIb
IIpY Pe3KOM TOPMOXKEHUU JABUKETCS 110 KPUBOJIMHENHOM TPaeKTOPHUU U COCKAJIb3bIBAET C
MJIOCKOCTU B CTOPOHY 000YHHBI JOPOTU NIPU MaJjieillieM ee YKIOHe. [17.23]

CHUJa TSHKECTH aBTOMOGMIA F, M paBHOJeHCTByomMe cubl peakuuu N (N=N;+N)

IPpUJIOKEHBI B TOUKe A.

PaBHOﬂeﬁCTBymmaH 3TUX cUJ F HallpaBJIEHA K OCHOBAHHIO HAKJIOHHOM IMJIOCKOCTH.

Mox gelicTBUMeM cuibl F  aBTOMOGW/IbL JBMXKETCA C yCKOpeHMeM A M Ipuo6peTaeT

COCTaBJISIOIIYIO CKOPOCTH V 1, TePNEHAUKYIAPHYI0 ckopocTH V , (Puc.4).

Puc.4.
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Cwia TpeHus, paBHas 4N , HampaB/ieHa B CTOPOHY, IPOTUBOIOJIOMKHYIO CKOPOCTH
V 2, PABHOU reoMeTpUYECKON CyMMe CKOpPOCTEH Vi U V, . [IpoeKuusi cujibl TPeHUs Ha
HaInpaBJIeHHUe, IepHeH UKy ISpHOe 0CHOBAaHUI0 HAKJIOHHOM JI0CKOCTH, paBHa Fi= 1N SIna

—

, TJIe 0—yTOoJl MeX/ly BEKTOPaMHU V 2 U V o. B Havase awxenusa V 1 <V ,, nostomy yrosn o
MaJl U CHHYC yTJIa (! MO>KHO 3aMEeHUTh €ro TAHTeHCOM Sind = tg « ‘%

Takum o06pa3oM, Mbl MNOJYYWIM, 4YTO CWJAa TPEHUST B  HAIpaBJEHUH,
nepreH UKy PHOM OCHOBAHUIO HAKJIOHHOU MJIOCKOCTH, B HayaJie ABU>KEHHE aBTOMOOUIIS,
KOTJla V> 0, MOXKeT ObITh BO CKOJIbKO YI'OJJHO pa3 MeHbllle CUJa TpeHHUs Nokos. [loaTomy
CKOJIbKO yroJJHO MaJiasi COCTaBJISIIOIIAs CWJIa TSDKECTH MOXET BbI3BaTh [JABWXKEHMUS
aBTOMOOWJIS B 3TOM HanpasJjeHuu. [10. 11]

PE3YJIbTATbI UCCJIEJOBAHUA.

MeToauKa OILEHKU MPUCITOCOOJEHHOCTH KOHCTPYKIMH IOJBHKHOTO COCTaBa B
TOPHBIX YCIOBUSAX IKCIJIYaTALUU OCYILECTBJISIETCS B CJIeAYIOILEN OCIe10BATENbHOCTHU:

- YCTaHABJIMBAETCs NepeyeHb 3KCIJIyaTallMOHHbBIX CBOMCTB MOJABUXHOI'O COCTAaBa;

- BECOMOCTb (AKTOPOB 3KCIJIYaTAallMOHHBIX CBOWCTB OMNpee/isieTcs pe3yJbTaTaMU
onpoca BbICOKOKBaJUQUIUPOBAHHBIX CIELUAJUCTOB, HCIO0Jb3ysl MeTOJ, alpUOPHOrO
pPaH)XHUpPOBAHHUS.

- TEOpeTHYEeCKMMH U 3SKCIEPUMEHTAJbHbIMU HCCAEeJOBAHUSIMU ONpeAesoTCs
3HAYEHUS IKCITYaTAl[MOHHbBIX CBONCTB;

-  AQHAJIM3UPYIOTCS 3HAYEHHUS 3KCIJIyaTallMOHHBIX CBOWCTB, COMOCTAaBJSIOTCS IO
KaXKJJ0M MapKe MOABUXHOI'O COCTaBa U OMpe/ieisieTCs MOABMXKHON COCTaB C HAUJIYUIIUMHU
noKa3aTeJssIMU KaK IPUCIOCOOJIEHHbIN /1Sl TOPHbBIX YCJI0BUM 3KCIJIyaTalMU.

OueHka  MpPHUCIOCOGJIEHHOCTEN  KOHCTPYKLUMHM  NOJBHXKHOTO  COCTaBa IO
9KCIJIyaTallMOHHBIM CBOMCTBaM OCYlIeCTBJISIETCS TEOpPeTUYECKUMHU U
3KCIepUMeHTaIbHbIMU UccaenoBaHusaMu.[9,C.15. 12,C.605]

[Iprcnoco6/ieHHOCTh KOHCTPYKIUM MOABHKHOI'O COCTaBa MO 3KCIJIyaTalMOHHBIM
CBOMCTBaM /IJi1 TOPHBIX YCJAOBUM 3KCIJIyaTallMU OCYUIECTBJISIETCS MCCAeJOBaHUSIMHU U
aHaJIM30M KaXkZloro pakTopa B cieAywolel nocaenoBatebHOCTH (Puc 5).
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HIJHCHOCOGJ]EHHOCT]J KOHCTPYKI[HH MOABHMHHOT'0 COCTaBa
10 3KCIAVATAIIMOHHBIM CBOHCTBAM

v
v v v v v v

—

ATOBO-CKOPOCTHBIE CBOMCTBA |

TopMozHEBIE CBOIICTBA
MaHeBpeHHOCTh
YnpasigeMmocTs

[InaBHOCTBE X042
TonnHBHAA 9KOHOMHYHOCTh

[TpoxoauMocTh
YcTOMYHBOCTE

T

Puc - 5 IlpucnocobsaeHHOCMb KOHCMpPYKYUU N0OBUHIHO20 COCMABA NO IKCNAYAMAYUOHHbIM
cgolicmeam

TAroBo-CKOPOCTHBIMHU CBOMCTBaMU Ha3bIBAlOT  COBOKYMHOCTb  CBOWCTB,
onpeesSoIUX BO3MOXHbIE N0 XapaKTEPUCTHUKAM JBUTraTesisl WM CLelJIeHUs BeAyIlUX
KOJIeC C [JI0pOrde J[vamna3oHbl H3MeHEHHs CKOPOCTeH [JBWKeHHUS W TpefesibHble
MHTEHCMBHOCTHU pa3roHa aBTOMOOUJISI IPU ero paboTe HAa TATOBOM peXHMMe B pPa3JIMYHbIX
JIOPOXKHBIX yc0BUsX [6, C.118].

TsAroBble KayecTBa aBTOMOE3/10B OMNpeJENSOTCS AUHAMUYECKUM (QaKTOpPOM, ero
MOXXHO OTpeIeJIUTh [0 U3BeCTHOU popMmyie:

D:&:M.U 1
G r "G’

rae, Pt — cusa Tsru Ha Beiynuiux KoJsecax, H;

(1)

G — Bec aBTOMOOMI4, H;

Me — MakKCUMaJsibHbIM KPYTALUKA MOMEHT, pa3BUBaeMbli ABuraresem, H-m;
Urp — IEpe;laTOYHOE YUCJIO TPAHCMUCCUU aBTOMOOWIISA;

I — paiuyc KaueHus BelyL|UX KOJIeC aBTOMOOWUIISA, M;

Nrp— KII/l TpancMuccun.

TopMo3HBIE CBOWCTBAa — COBOKYNHOCTb CBOMCTB, ONpeessllUX MaKCUMaJbHOe
3aMe/lJleHHe aBTOMOOUJIS IPU €T0 JBUXKEHUH HA Pa3JIMYHbBIX IOPOTax B TOPMO3HOM PEXKUME,
npejesibHble 3HAaYyeHUS BHEIIHUX CWJ, NpPUA [JeUCTBUU KOTOPBIX 3aTOPMO>KEHHbIN
aBTOMOOMJIb HAaZIeX)KHO yJIeP>KUBAeTCs Ha MeCTe WJIU UMeeT HEOOX0AMMble MUHUMAJIbHbIE
YCTaHOBUBUINECH CKOPOCTH NPH JBUKEHUU N0/ YKJIOH. TOPMO3HbIe€ CBOWCTBA MOABUXXHOTO
COCTaBa B TOPHbIX YCJI0BHUAX XapaKTEPU3YIOTCSA HAJIMYUeM ropHoro Topmo3sa. [18. 21, C. 421]

MaHeBpeHHOCTbI0 Ha3bIBaeTCH IPyIMIa CBOMCTB, XapaKTEPHU3YIOIIMX BO3MOXXHOCTh
aBTOMOOMJIA U3MEHATb 3a/JaHHBIM 00pa30M CBOe€ I0JIOKEHUE Ha OTPaHUYEeHHOH IJIOLAa/U B
YCJIOBHUSAX, TPeOyIIUX ABWXEHUS MO0 TPAEKTOPUSAM OOJIbLION KPUBU3HBI C PE3KUM
M3MeHeHUeM HalpaBJieHUs], B TOM YHCJIE U 3a/lTHAM X0/I0M [4].
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Puc. 6. TabapumHas nosoca dgudceHust agmonoe3oa
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Puc. 7 Xapakmepucmuka maHegpeHHOCMU

[Ipy oneHke MaHEBPEHHOCTU aBTOINOE3/la BaXXHOM XapaKTEPUCTUKOW SBJISAETCS
rabapyTHasd noJioca ABUKeHUS.

MaHeBpeHHOCTb UJIM BCaCblBAEMOCTb aBTOIOE3/1a HA TIOBOPOTAX MOXKHO OIpPeJIe/IUTh
pacyeTHo-rpadpU4ecKMM MeToAOM. HauepTuB cxeMy ompejeseHuss TabapUTHOM MOJIOCHI
JBU>KeHUs1 aBToMo6us (Puc.6.), MoKHO moJiyduTh KpuByl (Puc.7), kotopas pasaenser
noJie rpadpuka Ha JBe 00J1IaCTH: HaJL KPUBOM - 00JIaCThb «BIMCHIBAEMOW» aBTONOE3/a B
NpSIMOYTOJIbHBIN Npoe3/ (HanpuMep, AJis CaMbIX Y3KUX YYaCTKOB JIOPOTH, TOYKa «A»), oz,
KPUBOU — 006/1aCTh «HEBIHUCbIBAEMOCTH».

Mo>xHO onpezeuTh Takke paKTOp MaHEBPEHHOCTH JJI TOPHBIX JJOPOT € PaiuyCcoOM
noBopota R=10 m.

dakTOp MaHEBPEHHOCTH [/ aBTOMOOUJISA:
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rae Ap- rabapuTHas LIMPUHA aBTOTPAHCIIOPTA 10 HAaKUb0J1ee IIUPOKOMY 3BEHY;

Ar- lIMpUHA PaBHO WIHUPOKOr0 MPSIMOYTOJILHOTO Mpoe3/ia, B KOTOPOU MOJIHOCThIO
«yKJIaZbIBaeTcsA» rabapruTHas 10J10Ca JBMXKEHUS MOJBHUXKHOI0 cocTaBa. [25, C.234]

[IpoxogUMOCTbI0 Ha3bIBAeTCS IJKCIJIyaTallMOHHOE CBOMCTBO, OMNpeJessiollee
BO3MOXXHOCTb /[IBIDKEHUSI aBTOMOOWJISI B yXyALIEHHBbIX JOPOXKHBIX YCJIOBHUSAX, IO
0e3/0pOKbl0 M NpPUA MNpPEOAOJEeHHM pas3/IMYHbIX NpendaTcTBUU. [IpoxoguMOCTB,
onpejesisiollasi BO3MOXXHOCTb JIBU)KEHHUSI aBTOMOOWJ/IS B YXYAIIEHHBIX JAOPO>KHbIX
YCJIOBUSIX, IO 6€3J0POXKbI0 U IPU IPE0J0JIEHUU pa3JIMiHbIX NpensaTcTBui [7, C.365].

[IpoxogumocTh fieuTcs Ha NpoPUAbHYI0 U onopHYy. [IpoduibHasgs npoxogUuMOCThb
XapaKTepusyeT BO3MOXKHOCTb MpPeooJeBaTb HEPOBHOCTU MNYTH, MNPENATCTBUSA U
BIMCBHIBAaTbCA B TpedyeMyl moJiocy JABWXeHUsA. OmopHash NPOXOAUMOCTb ONpenesisieT
BO3MOXXHOCTb [IBWXKEHUS] B YXYAIIEHHbIX JIOPOXKHBIX YCJOBUAX U MO JedOpMUPYEMbBIM
rpyHTam. [14, C.655]

BoJIbLIMHCTBO eJUHUYHBIX IOKa3aTeJel NpoPpUIbHON NPOXOAUMOCTHU NPEACTABJSET
cob60i1 reoMeTpuYecKre MapaMeTpbl aBTOMOOWJIEN U NMPULENHOr0 cocTaBa. [[popuibHyto
NPOXOJAUMOCTb aBTOMOOUIel B cooTBeTCTBUU € 'OCT 22653-77 o1jeHMBAIOT MO CJIEAYIOUIUM
e/IMHUYHBIM N0Ka3aTeJsIM:

1) fopo>kHOMY IPOCBETY; 2) nepegHeMy (3aZiHeMY) cBecy; 3) yrJiy nepe/iHero (3aJHero)
cBeca; 4) NpoloJIbHOMY paZyyCy NPOXOJAUMOCTH; 5) HaubOOJ/IbILIEMY YTy IPEO/10IE€BAEMOTO
noabeMa; 6) HauboOJIblIeMy YIJy IPeooJeBaeMOro Kocoropa; 7) BepTHKAJbHOMY U
rOPU30HTAJIbHOMY yTJy THOKOCTH, onpeesieMbiM 1o 'OCTy 2349-75 u I'OCTy 12105-74.

Haubospminii yros mnpeoso/ieBaeMoro ImoJ/beMa aBTONOE3/I0M imax, KOTOPbIN
persnamentTupoBaH ['OCT P 52280-2004, nomxeH 6biTh He MeHee 18%. [lockosibKy npu
NpeoJ0JIEHUM MaKCHMaJbHOTrO yrJa NMoJAbeMa CKOPOCThb JABUKEHHSl HEBEJIMKA, TO MOXHO
npuHATb Ps=0 u f=0,02. B TakoM cyiy4yae ajis nNpeoJoJieHUs yrJja nogbeMa imax JBUTATEb
Jl0JDKEH Pa3BUBAThb Mimax. [10/1b3ysich ypaBHEHHEM CHUJIOBOTO OasiaHCa MOXKHO HaNUCaTh:

\Y/ P

k max

Fa
= f2+1°G, -sin(e, ., +7) =G, -Sin(c,y +7)
rae, Igy=1=0.02, y =2°

U3 IMMOJIYY4EHHBIX PpPE3YJIbTATOB paC‘-IéTHOI‘/’I XdpaKTepUCTUKHN MaHEBPEHHOCTH

s =G, f,cose,., +G,sine,.., =G, (f,cose,.,, +Sina,., )=

(3)

aBTOTPAHCIOpPTA B COCTaBe pacCMaTPUBAEMbIX CJeAyeT, YTO aBTOTPAHCHOpPTA MOTYT
JIBUTATbhCS M0 Y4aCTKaM C KPYThIMU NOBOPOTaMHu Jjoporu. [16, C.65]

YnpaB/s1eMOCTb - ypaBJieHMe aBTOMOOUJIEM SABJISI€TCS [JIaBHOW IPOU3BOICTBEHHOM
¢ynkyueit BoguTesiss. OCHOBHbIM Ha3HayeHUEM aBTOTPAHCIOPTHBIX CPEACTB SIBJSAETCHA
nepeMellleHUe TPy30B WJM MACCAKUPOB, MO3TOMY MO/ YIpaBJeHHUEM CJieyeT MOHUMAThb
IleJieHallpaBJIeHHYI0 OpraHu3aluio npoiecca AsmxeHus. [15, C.552]

AHAJIN3 PE3YJIBTATOB.

[l1aBHOCTH X0Za - MOJ IJIABHOCTBIO XOJla NMOHUMAKOT COBOKYNHOCTb CBOMCTB,
06ecrneyrnBaloIMX OrpaHUYEHME B NpeJiesiaX YCTaHOBJIEHHbIX HOPM BUOPOHArpy>KEHHOCTH
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BOJIMTeEJISA, IACCa>KUPOB, 'PY30B, 3JIEMEHTOB L1aCCU U Ky30Ba. HOpMbl BUOpPOHArpyKeHHOCTHU
yCTaHABJUBAIOTCA TAKUMHU, YTOObI Ha I0OPOTax, AJ1s KOTOPbIX NpeJHa3Ha4YeH aBTOMOOWIIb, B
/iManas3oHe 3KCIJIyaTallMOHHbIX CKOPOCTEH BUOpalyMU BOJUTESI M TNaCCaXXUPOB He
BbI3bIBAJIU Y HUX HENPUSATHBIX OUIYIIEHUN U ObICTPO YTOMJIEHHOCTH, @ BUOpaLUU IPy30B,
3JIEMEHTOB IIACCU U Ky30Ba — UX NOBPEXAEHUH.

Ton/MBHOW 3KOHOMMWYHOCTBI0 HA3bIBAlOT COBOKYNMHOCTb CBOMCTB, ONpe/eslUX
pacxo/ibl TOMJIMBA NPU BBINOJHEHUHM aBTOMOOWUIEM TPAHCHOPTHOM paboOThbl B Pa3iIMYHbIX
YCJIOBUSIX 3KCIJIyaTalAH.

TonsBHAasA 3KOHOMUYHOCTb aBTOMOOWJISI B 3HAUYUTEJIbHOW CTENIeHU OIpeJiesisieTcs
TaKKMMHU NI0Ka3aTeJsIMU ABUraTeJis, Kak 4acoBOU pacxo/ TomiuBa GT, KT /4 — Macca TOIJIUBa,
pacxoAyeMoro B OJMH 4ac, U yJeJbHBbIA pacxo, TomauBa ge, r/(KBTY)- Macca TOIJIMBA,
pacxo/lyeMoro B OJIMH 4ac Ha eIUHULY MOLHOCTH JABUTrATEJIS.

OCHOBHBIM M3MepUTEJIEM TOMJIMBHOU 3KOHOMUYHOCTH aBTOMOOMJIA B Y30eKuCTaHe
SIBJISIETCS pacxo/, TOMIMBA B IMTpax Ha 100 KM npoHAeHHOT0 NyTH (IIyTEBOW pacxoj) Ji.

[ oneHkM 5OPEeKTHBHOCTH MCIOJIb30BAaHUS TOIJIMBA IMPU BbINOJHEHUU
TPaHCIMOPTHOM pabOThl UCNOJIb3YIOT Pacxo/, TONJIMBA Ha eJUHUIy TPAHCIOPTHOW pabOThI
(100 T. kM) 21 - oTHOLIEHHE GAKTUYECKOTO Pacxo/ia TOMJ/IMBA K BBIIIOJTHEHHOW TPaHCIIOPTHOM
pa6oTe. [22, C.682]

Coryiacao I'OCT 20306-85 o11eHOYHBIMH ITOKa3aTeJsIMH TOIIJIMBHON 3KOHOMHUYHOCTH
CJIy>KaT:

1) koHTpobHBIN pacxof TonsiuBa (KPT);

2) pacxoj, TOIJIMBA B MarucTpajibHOM €3/10BOM IjMKJie Ha gopore (PTML);

3) pacxo/ TOIJIMBA B TOPOACKOM €3/10BOM I[UKJie Ha Jopore (PTI'x);

4) pacxo ToNJIKMBa B rTOPO/ICKOM I[MKJie Ha cTeHae (PTT'LL);

5) TormiMBHas XapaKTepUCTHKA yCTaHOBUBIIerocs ABmxeHus (TX);

6) TOMJIMBO - CKOPOCTHAas XapaKTEPUCTUKA HAa MarucTpajbHO —-XOJMUCTOU JOpore
(TCX).

YCTONYHUBOCTb - COBOKYMHOCTb CBOWCTB, ONpeeasSlUX KPUTUYeCKHe TapaMeTphl
10 YCTOMYUBOCTHU JIBUKEHUS U MOJI0KEHHWSI aBTOTPAHCIIOPTHOTO CPE/ICTBA UJIU €TI0 3BEHbEB,
y MHOTO3BEHHBbIX aBTONOE3/0B pPacCMaTPUBAKT YCJOBUSA YCTOUYMBOCTU JBUKEHUA
KaXX/I0TO U3 3BeHbEB. Y CTOMYMBOCTD OLLEHMBAIOT NIapaMeTpaMU HEyCTOMYMUBOro 3BeHa [20].

[lapaMeTpbl HEBO3MYLEHHOTO [JBIKEHUs, ONpeJessloliie TpaHULbl MEXAY
YCTOMYUBOCTHIO, HA3bIBAIOT KPUTUYECKHUMMHU.

WHoraa rpaHUyYHble YCIAOBUS YCTOMYMBOCTH U HEYCTOWYUBOCTU ONPEESIOTCA He
napaMeTpaMM [ BHXKEHUs, a M0JI0KEHHEM aBTOMOOWJISA WUJIM ero 3BeHbeB B NPOCTPAHCTBE
YCTOMYUBOCTHU NOJIOXKeHUs1. KpuTHueckue ycloBUSL IPU 3TOM ONPeAESIOTCA NoMepedyHbIM
Y IPOJ0JIbHBIM HAaKJIOHAaMHU JJOPOTd OTHOCUTEJIbHO TOPU30HTAIbHOM MJI0CKOCTH.

3HaueHWe KPUTHMYECKUX NapaMeTpOB ABUKEHHS WJIM MOJI0KEHHUS CYLeCTBEHHBIM
06pa3oM 3aBUCAT OT HEKOTOPbIX CBOWCTB aBTOMOOWJSA, OINpefesisieMblX €ro
KOHCTPYKTUBHBIM [TapaMeTpaMHu.

BbIBO/IbI.
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OLeHOYHBIMH TOKa3aTeJNsIMHU YCTOWYMBOCTH SIBJSIIOTCS KPUTHYECKHE MapaMeTphl
JBIDKEHUS U 0JI03KeHUs1. O6IIenpUHSATAs CUCTeEMA OLeHOYHOH YCTOMUYUBOCTH OTCYTCTBYET.
B gasbHeleM Npu pacCMOTpeHUH GU3UYECKHUX MTPOLeCCOB, POPMHUPYIOIIUX ITH CBOKCTBA,
6yZeM UCI0JIb30BaTh CIeYIolie OCHOBHbIE OL[eHOYHbIE M0KA3aTeJu:

Kputnyeckue ckopocTu Vip.¢p 10 GOKOBOMY CKOJBMEHMIO U Vipon 10 GOKOBOMY
OTPOKHU/IbIBAHHIO;

Kputnueckne ckopocTu Vip.gp 10 KypCOBOM YCTOMYMBOCTH U Vipon aBTONOE3JA IO
BUISTHUIO NpUILleTa.

YacTo HapyleHUs] YCTOMYMBOCTH MPOSIBJISIOTCS B 60KOBOM CKOJILXKEHUH KOJIEC UJIU
ONPOKHU/bIBAaHUM aBTOMOOWJIS B IJIOCKOCTH, IEPHNEHAMKYJSIPHOW MpPOJOJbHON OCH.
Bo3MymamomuMy cujJaMd MOTYT OBITh: COCTABJSIOLAS CUJIbl HWHEPLUH, HOIepedyHas
COCTaBJISAIOIAs CUJIbI TsKeCTH Gasin B, BOSHUKaOLIAs B pe3yJibTaTe oMepeyHoro HakJoHa

Jloporu Ha yroJ B, asapoguHaMudeckas cuia Py.

[loTepss yCTOWYMBOCTH IO ONPOKHJABIBAHUIO OoOJiee ONacCHa, 4YeM II0 OOKOBOMY

CKOJIbXXeHHI0. [103TOMYy aBTOMOOMJIb CTPEMSATCH CIPOEKTUPOBATH TaK, YTOODI
VKp.gD 2 VKpOH

MeToauka BbIOOpAa MOABHXKHOIO COCTaBa /Jisl TOPHBIX YCJOBHUHM 3KCIIyaTal WU
OCYLIeCTBJISIETCA B CeyIollel nocae0BaTe/IbHOCTH:

- AHAJMU3WUPYKOTCA 3HAYEeHUA IKCIIYaTALlMOHHBIX CBOMCTB, OIpe/e/IeHHbIX
TEOPEeTUYECKHUMHU U IKCIIepUMEHTA/IbHbIMU UCCIeOBAaHUAMUY;

- N0 KaXAoMy (aKTOpy 3KCIIyaTallMOHHBIX CBOMCTB IOJABUXKHBIX COCTaBOB
onpezessA0TCA NOJABMXXHOM COCTAaB C HAWJIYYLIMMH [I0Ka3aTeJsIMU;

- AQHAJIM3UPYIOTCA IMOJABHXKHbIE COCTaBbl C HAWJIYYIIMMHU IOKasaTeJAMH II0 BCEM
dbakTOpaM, BbIOMpaeTca NOABUXKHOU COCTAB /IS IKCIJIyaTallUu B TOPHBIX YCIOBUSAX.

OxoHYaTe/JbHBIM BBIOODP NMOABHKHOIO COCTABA /Il TOPHBIX YCJAOBUH 3KCIIyaTalUU
OCYLIECTBJISIETCA C Y4eTOM IPHUCIOCOOJIEHHOCTH KOHCTPYKLMH IMOJBHKHOI'O COCTaBa U
aHaJsusa. [24, C.70]

AHannsupys pe3ybTaThbl JaHHOTO 00'bSICHEHUE AIBJIEHUH, IPUBEIEHHBIX B pOpMyJIax,
MOXXHO MPUUTH K CJeAYIOLIMM BbIBOJAM: CKOJIb)KEHHME aBTOMOOWJISI B CTOPOHY OOGOYMHBI
JIOpOTH NIpY MaJlellleM ee YKJIOHe, BOSHMKAaeT B MOMEHT PE3KOT0 TOPMOXKeHHUE; JaHHOe
MeTOoJMuecKoe OObsICHEHHE HMMEIT OoJiblloe NpaKTU4YeCKOoe 3HayeHUe INpU CpaBHeEHUe
pe3yJIbTaTOB BBLINOJIHEHHbBIX PacyeTOB C JAHHBIMMY, MOJYYEHHBIMU 3KCIEPUMEHTAbHbIM
IyTEM; TAaKXXe COOTBETCTBHE pe3yJIbTaTOB NPUOJIMKEHHBIX BbIYMCJIEHUH, BBIIOJHEHHBIX
YUCJIEHHbIMU MeTOoJaMH, C pe3yJbTaTaMU TOYHBIX paCYeTOB, IPOBEAEHHBIX C
MCII0JIb30BaHMEM MeTOJI0B BbICLIeH MaTeMaTUKU: /i MOBBIIIEHUA CKOPOCTU pacyeToB B
HacTosllee BpeMda NPUMEHAIOT 3JIEKTPOHHbIE BbIYMCIMTE/bHbIE MAlllMHbI, COBepIlallue
JleCSITKY MUJIJIMOHOB apUPpMeTHUYECKUX onepanui B 1 ceKyHAy.
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TA’LIM TIZIMIDA BIG DATA TIPIDAGI MA'LUMOTLAR VA
ULARDAN SOHADA FOYDALANISH IMKONIYATLARI

KALIT SO‘ZLAR: ANNOTATSIYA
Elektron ta'lim, Ushbu tadgiqotda ta’limdagi Big Data turlari, ularning
Big Data, xususiyatlari va zamonaviy ta’limda Big Datani qo‘llash bo’yicha

Ta'lim sohasidagi Big Data, xorijiy tadqiqotchilar tomonidan olib borilgan tadgiqotlar

muhokama qilinadi. Tadqiqotda, shuningdek, Big Data va uning
O‘zbekiston ta’'lim sohasidagi salohiyati muhokama qilinadi.

Hozirgi vagtda mavjud sohalardagi ma’lumotlarning raqamlashtirilishi va insonlarning
kundalik turmushidagi ko’plab jarayonlarning aftomatlashtirilishi natijasida Kkatta
miqdordagi va turli xildagi ma’'lumotlar oqimi vujudga kelmoqda va saqlash qurilmalarida
katta hajmdagi ma’lumotlar to’planmoqda. Bunday ma’lumotlarning tez sur’atlarda o’sib
borishi XXI asrning boshlarida ilm-fan sohasida ushbu ma’lumotlarni saqlash va qayta
ishlashga doir yangi “Big Data” - katta ma’lumotlar atamasining paydo bo’lishiga olib keld.i.
"Big Data" tushunchasi uchun xozirgacha rasmiy ta’rif aniq berilmagan, lekin mavjud
ta'riflarning aksariyatidan kelib chiqib aytiladigan bo’lsa, Big Data katta miqdordagi
ma’lumotlar oqimiga ishora qilib an’anaviy IT (inglizcha: Information technology) va dasturiy
ta’'minot va apparat vositalari tomonidan qisqa vaqt ichida qabul qilinishi, boshqarilishi va
gayta ishlanishi mumkin bo’lmagan turli xildagi ma’lumotlar to’plamlarini nazarda tutadi.
Bugungi kunda dunyo olimlari va IT mutaxasislari tomonidan Big Data dan foydalanish
bo'yicha inson faoliyatining turli sohalarida tadqiqot ishlari olib borilmogda. Shunday
sohalardan biri bu ta’lim sohasi bo’lib, Big Data ning ta’lim sohasida qo’llanishi bo’yicha
ko’plab tadgiqotchilar ilmiy izlanishlar olib bormoqda. Shunday xorijlik olimlardan S.A.
Drigas, P. Leliopouloslar bo’lib, ular Big Data hamda Ochiq ma’lumotlar texnologiyalari
ta’limga qanday ta’sir qilishi mumkinligini tahlil gilishadi hamda an’anaviy qgiyinchiliklarni
chetlab o’tish va yangi ta’lim usulini ochish uchun yangi vositalar va usullarni taqdim etishadi
[1].

Big Data ning ta’lim sohasida qo’llanishiga doir tadqiqot olib borayotgan yana bir guruh
olimlar U.V. Gvozdenko, A.A. Ishchenko, A.V. Pilipenkolar o’z tadqiqot ishlarida ta’limda
sohasida Big Data tipidagi quyidagi besh turdagi ma’lumotlardan foydalanishni ta’kidlashadi
[2]:

- Shaxsiy ma’lumotlar;

- O'quvchilarning elektron ta’lim tizimlari va bir-biri bilan o’zaro aloqalari to’g’risidagi
ma’lumotlar (elektron darsliklar, onlayn kurslar, tizimdan chiqish tezligi, sahifalarni ko’rish
tezligi, orqaga gaytish, havolalar soni, havolalar masofasi, bitta foydalanuvchi tomonidan
sahifalarni ko’rish soni va boshqalar); -

- O’quv materiallarining samaradorligi to’g’risidagi ma’lumotlar (talabaning qaysi turi
tarkibning qaysi qismi bilan o’zaro aloqada bo’lishi, o’zaro ta’sir natijalari, ta'lim natijalari va

boshgalar);
22



°
IJ o U R NAL Journal of Academic Research and Trends in Educational Sciences (JARTES)
VOLUME 1, ISSUE 4 / ISSN 2181-2675

- Ma’muriy (tizim bo’yicha) ma’lumotlar (davomat, kasalligi sababli darsga kelmaslik,
o’tkazilgan darslar soni va boshqalar);

- Bashoratli (taxmin gilingan) ma’lumotlar (talabaning ma’lum bir faoliyatda ishtirok
etish ehtimoli qanday, topshirigni bajarish ehtimoli gqanday va boshqalar). Yuqoridagi
tadqiqotchilardan tashqari ]J.R.Palmero, E.C. Magana, ].M. Rios-Ariza, M. Gomez-Garcia [3],
G.A. Mamedova, L.A. Zeynalova, R.T. Melikova [4] va shu kabi xorijlik olimlar o’z tadqiqot
ishlarida Big Data ning tablimda qo’llanishi bo’yicha ilmiy izlanishlar olib borishmoqda.

O’zbekistonda ta’'lim sohasida Big Data. O’zbekistonda ta’lim sohasidagi ma’lumotlar
ogimida allgachon Big Data xususiyatlari paydo bo’la boshladi. O’tgan 2019-2020 o’quv yili
so’'ngida pandemiya sababli Respublikamiz oliy harbiy bilim yurtlaridan tashqari 119 ta oliy
ta’lim muassasalarida 424,9 ming dan ziyod bakalavriat bosqichi talabalari 15 mingdan ziyod
magistratura bosqichi talabalari barchasi masofaviy o’qitish platformalarida, 6119440 ta
maktab o’quvchilarining telegram va shu kabi ijtimoiy tarmoq vositalari orqali ta’'lim olish
natijasida katta hajimdagi turli tipli ma’lumotlar oqimi yuzaga keldi. Bugungi kunda ham
bakalavriat bosqichi talabalari va magistrantlar an’anaviy dars jarayoniga qaytgan bo’lsa-da
hali ham masofaviy ta’lim platformalarida ma’lumotlar almashish davom etmoqgda. Bundan
tashqari 2020-2021-0’quv yilidan kredit 227 modul tizimiga o’tgan ko’plab oliy ta’lim
muassasalari yagona ta’'lim platformasi “Hemis” tizimidan foydalanishni boshladi. Buning
natijasida kelajakda ushbu va shu kabi platformalarda ma’lumotlar hajmi va ularni (real
vaqtda) tahlil gilish bilan bog’liq muammolar hosil bo’lishi mumkin. Albatta Big Data ta’lim
sohasi oldiga bir gancha muammolarni qo’yishi bilan birgalikda sohani yangi rivojlangan
bosqichga olib chigaradigan quyidagi imkoniyatlarni ham yaratadi:

- O’'quvchilarning ishlash ko’rsatkichlari va xulg-atvorini yanada to’ligroq o’rganish
orqali o’quvchilarni yaxshiroq tushinish;

- har ganday anomaliyalar kuzatilsa, o'z vaqtida aralashish imkoniyatini yaratib,
o’quvchilarning ta’lim davomida rivojlanishini kuzatib borish;

- o’quvchilarni kamsitmasdan yoki izolyatsiya qilmasdan yoki ularni tengdoshlari
oldida uyaltirmasdan tuzatuvchi yordam ko’rsatish uchun har bir talaba uchun
moslashtirilgan tarkib va o’quv metodikasini ishlab chiqish;

- talabalarning standartlashtirilgan testlarda qanday ishlashini taxmin qilish (ya’'ni
bashoratli tahlil);

- o’quv metodikasi qaysi talabalar uchun eng mos kelishini va moslashtirilgan o’qitishni
ta’'minlash (ya’ni diagnostik baholash);

- talabalarning ish faoliyatini yaxshilashga yordam beradigan real vaqt rejimida fikr-
mulohazalar almashish;

- moslashuvchan sinovlarni o’tkazish;

- ta’limni boshqarish va o’quv dasturlarini boshqarish kabi tizimlarni birlashtirish;

- turli xil ma’lumot manbalariga ko’ra, masalan, kurs yozuvlari, talabalarning
davomatlari, darslar ro’yxati, dasturda gatnashish, darajaga erishish, intizom yozuvlari va
test natijalariga ko’ra o’quvchilarni ishga qabul qilish, ma’'muriy va ilmiy tadqiqotlarni
boshqarish samaradorligini oshirishi mumkin.
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Xulosa butun dunyoda elektron ta’lim jadal rivojlanib bormoqda, biroq hali ham
ta’limdagi asosiy muammo talabalarni o0’z vaqtida yuqori sifatli ma’lumot bilan ta’'minlash
bo’lib golmoqda. Ushbu vazifani o’quv jarayonining ishtirokchilari - talabalar, o’qituvchilar,
ma’muriyat va boshqalar elektron ta’limning axborot muhitiga kiradigan katta ma’lumot
oqimini tahlil gilmasdan hal gilish mumkin emas. Big Data ta’lim jarayonini shaxsiylashtirish
va ilmiy natijalarni yaxshilashda juda muhimdir. Real vaqt rejimida talabalar to’g’risidagi eng
aniq ma’lumotlarni olish yoki uzoq vaqt davomida yig'ilgan keng ma’lumotlar olish
imkoniyati o’qituvchilarga pedagogik yondashuvlarda o’zgarishlarni amalga oshirishda,
shuningdek o’quvchilarga to’g’ri ma’lumotlar manbalarni tagdim etishda yordam beradi.

FOYDALANILGAN ADABIYOTLAR RO‘YXATI:

1. A.S. Drigas, P. Leliopoulos “The Use of Big Data in Education”, IJCSI International
Journal of Computer Science Issues, Vol. 11, Issue 5, No 1, September 2014

2. V.B. I'Bo3aenko, A.A. Uimyenko, A.B. [Tninnenko “bBoJibliive faHHbIE B CUCTEME
o6pa3oBaHus”, MexX1yHApOAHbIN CTYAeHYeCKUN HayYHbIK BecTHUK, Y/IK 372.853, 2019

3. J.R. Palmero, E.C. Magana, ].M. Rios-Ariza, M. Gomez-Garcia “Big Data in
Education: Perception of Training Advisors on Its Use in the Educational System”, social
sciences, 2020, 9,53

4, [LA. MamepoBa, JI.A. 3eiiHasoBa, P.T. MesukoBa “TexXHOJIOTUH OOJIBIIUX

JlTAHHBIX B 3JIEKTPOHHOM 06pa3oBaHun” OTKpbITOe o6pa3oBaHue T.21. N2 6.2017
5. Rakhmatov, D. (2021). Mobile technologies in the higher education system.

Mental Enlightenment ScientificMethodological Journal, 2, 182-196.
https://www.doi.org/10.51348/tziuj2021S217
6. Rakhmatov, Dilmurod. "Opportunities and pedagogical importance of using e-

information educational resources in education.” Web of Scientist: International Scientific
Research Journal 2.04 (2021): 430-437.

7. Rakhmatov, Dilmurod, and Abduganiyev Akhror. "Digital technologies in higher
education: innovative solutions in targeted learning."Development issues of the innovative
economy in the agricultural sector (2021): 83-86.

24



Journal of Academic Research

The Journal of Acadamlc;
Journal home page: Research and Trends in

Educational Sciences

and Trends in Educational L~
Sciences 3 v

http://ijournal.uz/index.php/jartes

FLORA OF CENTRAL ASIA DIVERSITY OF VEGETATION COVER

Dadaeva Gulchekhra Saydullaevnat

Jizzakh Polytechnic Institute

KEYWORDS ABSTRACT

vegetation, The vegetation of Central Asia is incredibly diverse and rich. Here
peculiar landscape, deserts and plains, steppes and river deltas, foothills and

fl il . .

) ora, soth mountains form not only a peculiar landscape, but also cause a
ugai vegetation, ) )

mountain range, variety of species.

desert, 2181-2675/© 2022 in XALQARO TADQIQOT LLC.

ephemera DOI: 10.5281/zen0do.6358842

This is an open access article under the Attribution 4.0 International(CC
BY 4.0) license (https://creativecommons.org/licenses/by/4.0/deed.ru)

1 Senior Lecturer, Jizzakh Polytechnic Institute



°
IJ o U R NAL Journal of Academic Research and Trends in Educational Sciences (JARTES)
VOLUME 1, ISSUE 4 / ISSN 2181-2675

PACTUTEJIbHbIM MUP CPEJJHEW A3UU PASHOOBPA3UE

PACTUTEJIbHOTI'O IIOKPOBA
KJIIOUEBBIE CJIOBA: AHHOTAIIMA
PaCTUTE/NbHOCTD, PactutenbHoctb CpefHeld A3uM HeBepOSATHO pa3HOOOpa3Ha U
CBOEOOPasHbIH boraTta. 34ecb NMyCTbIHW U PaBHUHBI, CTENU U JeJbThl PEK,
g)aﬂﬂma‘b“ npeAropbss U Tropbl 06pa3ylOT He TOJLKO CBOEO6GPasHbIN
JIOpa, [M04Ba,
TyTaitnas JaHamadT, HO M 00y C/IaBAMBAIOT pa3HOOOpa3re BUOB.
pPaCTHUTE/NIbHOCTD,
rOpHbIHN XpebeT,
IMyCTbIHA,
3deMephbl
BBEZIEHHE.

PactutenbHocTh CpefHell A3MM HeBEPOSATHO pa3HOoOpa3Ha M Oorarta. 37ech
NYCTbIHU U PaBHUHbBI, CTENH U [IeJIbThl PeK, NPeAropbss U ropbl 00pas3ylT He TOJIbKO
CBO€0OpasHbIM JaHAAPT, HO U 00yCJAaBJMBAOT pa3sHoobOpasue BUAOB. [1] HemHorue
3HaWOT, 4To B CpeaHel A3uu npouspactaeT 60JbIllI0e KOJUYECTBO PAaCTEHUN. ITO MOXKET
MOKAa3aTbC HEBEPOSITHBIM, HO B JAEUCTBUTEJNbHOCTH, 10 CPABHEHUIO C L€HTPAJbHBIMU
pernoHaMu Poccuu v faxke ¢ Taurou, B NpeAropHbIX U FOPHbIX pahoHax CpenHer A3uu
KOJIMYEeCTBO pAacTeHUH Ha eJWHHULY IUIoWaAuM B pa3bl 6osibuie. O6liee KOJIMYECTBO
pacTUTEJbHOM Macchl, KOHEYHO e, 0oJbllle Ha paBHHUHax Poccuu, HO mo obuemy
pa3Hoob6pa3uto BUZ0B CpefHssa A3us onepexaeT MHOTMe pernoHbl Mupa. [3] boraTteiinas
¢dsnopa CpenHeid Asuu HacuuTbiBaeT 6osiee 6000 BUAOB pa3Hbix pacTeHud. Haubosee
CUJIbHO Pa3BUThI COOOIIECTBA paCTeHUH B MPeArOpHbIX U TOPHbIX pailoHax. OCHOBHOM U3
NPUYMH 60raTCTBa U pa3HO0Opa3us 3/1eCh ABJSETCS BbICOTHAs 30HAJbHOCTD pesibeda, re
KaX/[Ibld BBICOTHBIM MOSIC MpPeACTaBJeH CBOMM YHUKaJbHBIM KJWUMAaTOM U NOTOJHBIMHU
YCJIOBUSIMU, TOYBAMHU, PA3JIMUHBIM PEXXUMOM /111 pa3BUTUSI paCTeHUM. [2,4]

METO/bI. B CpegHeit A3ur 60K 06 60K COCEICTBYIOT MEXAY COO0M NMYyCTbIHU, CTENH
M ropbl. B mycThIHAX W CcTensax NpoU3pacTaeT CBOHM, 0COObIM, MPUCIOCOOJEHHBIA K
MaJIOBOJIHOMY Y 3aCyIIJIMBOMY KJIMMaTy pacTUTeJbHbIA NOKPOB. BAoJb pek u no 6eperam
03ep pacnpocTpaHeHa TyrahlHas pacTUTEJbHOCTb. B ropax e pa3Hoobpasue BecbMa
BEJIMKO. 3/leCb MOXXHO BBIJIEJIMTh HECKOJIbKO f[pYyCOB, Ha KaXJOM H3 KOTOpPbIX
npou3pacTaeT CBOSI YHUKaJbHasa ¢Jiopa. [Ipy 3ToM roBopsAT 0 Tak Ha3bIBaeMOM MOSICHOM
THUMEe PacTUTeJbHOCTH. C/I0KHBIK pesibed rop, ero CKJOHbI C Pa3JUYHOMN 3KCIO3UIUEH,
obOpalleHHble B pa3Hble CTOPOHBI CBeTa, NMOJy4Yalllue pa3Hyl NOPLHUI0 OCBELIeHHOCTH,
00BeTpHUBaeMble U yBJIAXKHSI€Mble C Pa3/IMUYHOU UHTEHCHUBHOCTBIO, OKa3bIBAIOT CUJIbLHOE
BJIMSIHME HA paclpoCTpaHeHHe pa3IMYHbIX BUAOB. KpoMe TOro, cocTaB O4YBbI, HAIPAMYIO
3aBUCSLIMU OT KPYTU3HbI CKJIOHOB M BBICOTHOM 30HaJIbHOCTH, TAKXXe B 3HAYUTEJbHOU
CTeIleHU onpejiessseT pa3HOOOpasue U NeCTPOTy pacTUTeJTbHOTO NOKpoBa. [9, C.84]

Fopel CpenHell A3uM HCKIYUTENBbHO 6GOoraTbl U pa3HOOOpa3Hbl MO CBOEMY

paCTUTEJIbHOMY COCTAaBY. 3A8Cb IIPpONU3PaACTAOT HETHUIIWYHbIE [JIA BCEr0O perioHa BHU/HI,
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XapaKTepHble JJis APYTMX PErMOHOB MUpa, TaKUX, Kak ApkTuka, Cubups, bavxHuu
BocTtok, Kutaii, Appuka. B CpeiHea3anaTCKUX ropax BCTpevyarTCs MOpPoi HeoObIYHbIE Ui
JlTAaHHOW MeCTHOCTH BU/Ibl: Oepe3a, eJib, CMOPOJMHA, 00JiIeNINXa, UBa, bapbapuc, pabuHa u Jp.
[10]

Y36ekuctan pacnosiokeH B LeHTpe CpeaHell A3uM U BXOAUT B apULHYIO
(3sacyuuinBywo) 30Hy 3emun. CeBepHasd M 3amajiHble 4acTh Y30eKuUCTaHa 3aHATHI
paBHUHaMU TypaHCKOW HU3MEHHOCTH, I0’KHAsi U BOCTOYHAs - TOPHbIMU XpebTaMu TsaHb-
[llang u [lamupo-Anas. JlanamadpTbl Y36eKrcTaHa pa3HO0Opa3Hbl — 3TO NMYCThIHU, TOPHI,
CTeMNU, TYTalHO-KaMblIIOBbIe 3apOC/IU B IOMMax pek. PacTuTe/ibHbIN NOKPOB Y306€eKucTaHa
HacyuTbiBaeT okosio 4230 Bupos, 1028 poxmoB u3 138 cemericTtB. Cpeau Hux - 492
KyJIbTYPHBIX U pa3BOJUMbIX pacTeHUM U3 79 cemelcTB. U3 aukopactymwux okosio 577
BU/IOB — JIeKapCcTBeHHbIe pacTeHust. [12, C.16]

Haunbosiee 6oraTtbl BUJaMHU BO ¢Jiope pecnyOJIMKH CJ0XHOLIBETHBbIE, O0OOOBBIE,
3JlaKH, T'yOOl|BETHbIE, KPECTOI|BETHbIE, 30HTUYHbIE, MapEBbIe, JINJIEHHbIE, TPEYUIIHbIE,
rBO3/IM4YHblE, OYpauyHUKOBbIE, po3oLBeTHbIE. CJI0)KHOCTb U HEPAaBHOMEPHOCTh pesbeda
o0ycsaBJMBaeT U pas3HOOOpa3ve pacTUTEJbHOrO MOKpoBa. B VY36ekucraHe MOKHO
BBI/IEJIMTh YeTbIpe BbICOTHbIX MOJIS, KAXXJA0MY M3 KOTOPBIX NPUCYIL, CBOH, ONpeeIeHHbIN
THI PACTUTEJNbHOCTHU. [IyCTBIHU ¥ pAaBHUHBI — «4yJIb», IPEATr0oPbs U X0JIMbI — «a/ibIp», FOPbI
— «Tay», BBICOKOTOPbS — «siay (mxanaay)».

PE3YJIbTATbBI UCCJIEAOBAHUI.

PaBHUHHasa 4acTb - «4yJb» (A0 600 M Haj y.M.), 3aHUMaAET 3HAUYUTEJbHYI 4acThb
TEPPUTOPUM Y30eKUCTaHa. 3[eCb MOXHO pasMyuTh 4 3xadoTHna: MOKpPbIMA COJIOHYAK,
Nec4yaHbI{ 4yJib, TUIICOBAsA U [JIMHUCTAA NyCThIHU. KaXX10My 3TOMY NOATUIY COOTBETCTBYET
M CBOM TUN pACTUTEJBHOCTHU. MOXKHO TakKXe BbIJIeJIUTh KaK 34adOTHUN TaKbIPHYIO
pPacTUTEJIbHOCTb, TZe MPOUCXOAUT CYKLECCUOHHBIM MpOLEecC, a TakKXKe pa3BUBaeTCHd
Ha/IOYBEHHass MUKpodJiopa. A peyHble A0JMHBI B 30HE «4yJb», 00pa3yloT elle OAUH
0CO0BIM Me30PUIbHbIN 3adOTHI - TYTAaWHYI0 PAaCTUTEJNbHOCTb. BCce 3TH TUIIbI OTHOCATCSH K
«HXKHEMY 4yyJito». [lepexoiHBIM ke K MO0SICY aZbIPOB SIBJISIeTCS TaK Ha3blBaeMbIl «BEPXHUH
qyyJb». 6, C.448]

[lecuanble nyctbiHM (Bosibmag 4vacte nycTeiHM KbI3buiKyM, necku CyHAYKIU U
KaTttakyMm). B necyaHbIX MyCThIHSIX pacIpoOCTPaHeHbl TaKue BUJbI, KaK J»KY3TYH, CaKcayJ,
OCOKa, mecyaHas akalus, coJigHKa Puxrepa, acrparaj, XBOWHHMK UIWIIKOHOCHBIH,
KpPeCTOBHUK MaJsio3y04aThli, MapeBble. MHOTrMe U3 pacTEHUN C MOMOLbIO CBOUX JJIMHHBIX
KOpHEeN NnpeoTBpalllaloilyo NOABUKHOCTh MEeCKOB B ycThiHe. ['UncoBbie nycTbiHU ([11aTo
YcTiopT, oTAe/bHble MaccuBbl B Kbi3blikyMme). PacTUTeNbHOCTH B THUICOBOW MNYCTbIHE
CKyaHee. 3/leCb BCTPEYalOTCS €XOBHUK COJIOHYAKOBbIM, MOJILIHM OeJjio3eMesibHas |
pacKUAUCTasd, pas/IMYHble BHUJbI COJIIHOK, MSATJUK JYKOBHYHBIM, OCOKa, cakcayJ. B
OTJeJibHble BJIQXKHble U TelJible roJibl Ha IJIATO YCTIOPT pa3BUBaeTcd 3deMepHas
PaCcTUTENIBHOCTb. 3/1eCh Ke Ha YCTIOpTe paclnpoCTpaHeH peBeHb TAaTaPCKUH, C JIMCThSIMU
AvuaMmeTpoM 0 1,2 meTpa.

CoJIOHYAKU U TaKbIPhI - 3/1adOTUIl pacIPOCTPaHEHbI BHYTPHU TMIICOBBIX U MeCUYaHbIX
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NyCTbIHb. boraTble CcOJSIMU MOKpble COJIOHYAKU MOYTHU JIMILIEHbl PAaCTUTEJNbHOCTH, 3a
VCKJIlDYEHUEM HEKOTOPbIX BH/IOB: NMOTAIIHUK, COJISTHOKOJIOCHUK, capca3aH, NpUOpeKHUIA.
Ha coJsioHuakax U 3acoJieHHbIX TOYBaxX BCTPEYAKTCS OJHOJIETHHE COJITHKU U LieHHeMlllee
JlepeBO — 4YepHbIA cakcayJsl. TakbIpbl — JHUILA BBICYIIEHHbIX MEJKOBOJUM, MPAKTUYECKU
JIVILEeHb] PAaCTUTEJIbHOCTH, HO BCe e N0 TPeLMHaM paclpoCTpaHsAeTcs CIalhHOJIeNeCTHHUK.
[7, C.145]

B peyHbIX [0/IMHAX, B UX HU3KHUX, MPUJEralolUX HEMOCPEJCTBEHHO K MOWMeE peK
y4acTKaX, pa3BUTa TyraHas — JpeBeCHO-KYCTapHUKOBas U TPaBAHUCTAsA PaCTUTEJIbHOCTb.
[lopoit  TyraiiHass  pacTUTeJbHOCTb O4Ye€Hb TyCcTags U  NOpejCTaBJseT Ccobou
TPYZAHONPOXOJUMbIE CILJIOLUIHbIE MAacCCUBbI PAaCTUTEJNbHBIX cO00LecTB. U3 AepeBbeB 37eCh
BCTPEYAIOTCA HECKOJIbKO BUJOB TOMoJA (MOAPOJ TypaHTH), BUJAbI U3 poJa MBHI (Tals), 10X
Y3KOJIUCTBIA ([PKUJA), YbU MJIOAbI SIBJASAITCA CbheJOOHBIMU. Cpegu KyCTapHUKOB
pacnpocTpaHeHbl HECKOJIbKO BU/I0B rpebeHLUKa (H0JCYH) - AE€KOPAaTUBHOTO pacTeHHS.
Pexxe BcTpevyaeTcs: KOJIIOUMM FraJIMMOHAEHAPOH. TpaBIHUCTbIE COOOLIECTBA MPeACTABAEHbI
COJIOAKOM, BEpO/IIOXKbeN KOJIFOUKOU, TPOCTHUKAMHU U 3puaHTycoM. [11, C.12]

[loaropHble paBHUHBI (BepXHUW 4yJ/b). OCHOBHOW THMI PACTUTEJNbHOCTU 3[eCh
npejCcTaB/ieH TpaBaMHM, pexe MOJIyKyCTapHUKaMU. JlepeBbsl OTCYTCTBYIOT. TpaBSAHUCTbIN
NOKpPOB ULIMPOKO INpeJcTaBJieH 3dpeMepaMy, NPOU3PACTALUMU U IJIOAOHOCALUMHU B
MapTe-amnpeJie. Ho Ha tore, B Kamkagapbe u CypxaHzapbe, OHU IPOU3PACTAIOT U OCEHbIO, U
3UMOU. B «BepxHEM UyJie» paclpocTpaHeHbl MHOTHE 3¢eMepbl U3 KPECTOILBETHbIX, 6060BBIX,
3JIaKOB. BcTpevaroTcs Tak:ke TIoJibIaHbl (J10J1a), MATIMK JIYKOBUYHbIN (KOHTyp6alll), 0coYKa
TOJICTOJIOOMKOBAsl (paHr), HECKOJIbKO BHUJOB MOJIbIHM, OJHOJIETHHE COJISHKH, rapmasa
(ucpnik). [8, C.1145]

[IpeAropHBIN MOAC - «aAblp», OKpyXarlui Bce ropbl CpesHel A3vM, 3aHUMAET
NPOCTPAHCTBO MEXAY «4yJeM» U «Tay» - IByMsl KOHTPACTHBIMU B 3KOJIOTUYECKOM acCIeKTe
pervoHamu. [louBbI 3/1eCh He OT/IMYAOTCA 60JbIIMM pa3Hoobpa3ueM. OHU peACTaBJEHbI B
OCHOBHOM CepO3eMaMM, HHOTZAa BCTPEYalTCs BbIXOJIbl U OOHAXKEHUsI KOPEHHbIX TOPHbBIX
nopoa. IlpearopHeid mnosic «aAplp» XapaKTepu3yeTcsd OJHOU  KJIMMaTHU4YeCKOU
0COOEHHOCTBIO: KOJIMYECTBO I'oJJ0BbIX aTMOChEPHbIX 0CAZKOB KoJiebJsieTcs B npefeaax 250-
400 MM (pexxe 3TOT ypoBeHb A0XoAuT o 500 MM), cpefHeMecsiuHasi TeMIlepaTypa UIJs
JflocturaeT 250, 4To Ha 5-60 60Jibllle YEM B «Tay» U Ha 3-40 MeHbllle, YEM B IOSICE «UYJIb».
3acylmJIMBBIN Mepuo/]; 6e3 0CaJIKOB B IMosice «aJblp» HA 1 MecsI| Kopoye, 0 CPAaBHEHHIO C
«yysieM». CMeHa BJIQXKHOTO BECEHHEro Ce30Ha Ha CyXOM JIETHHUH 3/l1eCb CpaBHUTEJbHO
3aMe/iJieHHa U MeHee pe3ka. Co CTOPOHBI Mosica «4yJib» aJibIpbl HAX0ASITCS MO/, BJAUSHUEM
NYCTbIHHOT'O 3HOSI, CO CTOPOHbI FOPHOTO MOsiCa «Tay» Ha HUX PacNpOCTPaAHSETCS ropHas
npox/jaaa. B cBfI3M ¢ 3TUM 3/leCb MOXXHO BBbIJIEJUTb [IBE MOJA30HbI: HUXKHEE NpeAropbe
(HmxHUM agbip) - 600-900 (1200) M HaZ y.M. C IOJIOTUM pesibedOM, U BBICOKOE NpeAropbe
(BepxHuM azapip) - 900-1200 (1600) m Hajg y.M. ¢ 6oJiee pacuJieHEHHbIM peJsibedpoM. [8,
C.1144.13,C.568.]

Huskoe mnpearopbe (HWKHUKA afblp). 3/leCb pacnpoCTpaHeHbl pa3J/IMYHble BU/bI
speMepeTyMOB (KpyInHble, JJUTEJNbHO BETeTHUPYIOIIME MHOTOJIETHHUKM): BUABI (PJIOMMUC,
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Ky3uHus, ¢epyJsa, KaTpaH, speMypyc. Takxke pacnpocTpaHeHO O0JbLIOE KOJMYeCTBO
speMepoB. B McTOpHUUECKOM MPOILLJIOM 3/ieCh ObIJIM pacnpocTpaHeHbl GUCTAIIHUKY, HO B
pe3yJibTaTe XWUIHUYECKUX 3arOTOBOK OPEXOB U JpeBEeCUHbl, OHU COXPAHWJMUChH JHUILIb B
TPYAHOAOCTYIHBIX MecTaX. B 0TAebHBIX XpsLeBbIX 1I0UYBaX BCTPEYAOTCS pa3JIUiHbIEe BU/IbI
noJibiHU. Cpei MeJOHOCOB MOKHO OTMETHUTb TaKHe BU/IbI, KaK IcopaJjies, Kanepc, KaTpaH,
dnomuc. BecHOM HMKHHE aJblpbl OCOOEHHO KpacHWBbl OJsiarofaps LBETYIIMM MaKaM
(KuM3UIro10X), 3peMypycam, TIoJIbl1aHaM U UPHUCaM.

Bricokoe npearopbe (BepxHuil aiblp). B ocHOBe cBOel 3TO cyxasi pa3HOTpaBHas CTeNb
Ha TEMHbIX Cepo3eMax C pacu/JeHeHHbIM pesibePpoM. 3/leCb pacnpoCTpaHeHbl BCE Te XKe
sdeMepeTyMbl, CpeAu KOTOPbIX BCTPEYAIOTCH 3JIaKU: MbIpeld ONyLIeHHbIH, SYMEHb
JIYKOBHUYHBIH, aJib4aTKa. 3 TpaB 31ecb NpoU3pacTaroT ABYA0JbHbIE: eBACUJI O0JbLUION U
ajJTell roJsiouBeTHbIA. M3 HaropHelx KcepoUTOB (3aCyXOyCTOMYMBBIE paCTEHUH,
NpPUCIOCOOJIEHHBIE [IJ/IS1 )KU3HU B CYXUX YCI0BUSIX) BCTPEUAIOTCS aKaHTOJIMMOH U acTparail.
B «BepxHeM ajpipe» Mpou3pacTaeT O0JIbLIOE KOJUYECTBO 3PUPHOMACASIHUYHbIE U
JIeKapCTBEHHble PACTEHUS: BU/Ibl IEPOBCKUS U XKUBOKOCTH, 3B€POOOH, JeBACUI OOJIBILOH,
JAyUIMIa, TAMbSIH MOJI3y4uid (4abpel) U MHOTUe Jpyrue BUJbl pacTeHU. Ha kaMeHuCThIX
CKJIOHaX HEpPeJKO MOXXHO BCTPETUTb KyCTapPHUKU: MUH/AJb, KYypYaBKa, BULIAPHUK. [14]

['opHBIN NOSIC — «Tay». DTOT CpeIHETOPHBIH MOSC 0XBaTbIBaeT BbIicOThI OT 1200-1300
710 2500-2800 M Ha/Z y.M. M OTJIMYAETCS 3HAYUTEJIbHbIM KOJIEOAHHEM OTHOCUTEJIbHBIX BBICOT
(1000-1200 ™M), mosoruMu ckjaoHamMu (15-180). 3pech mnpeo6safalOT MOBEPXHOCTH,
NOKpPbITble KOPOW BbIBETPUBAHUS U MEJIKO3€MUCTBIM MaTepraioM. [louBbl — KOpUYHEBBIE U
Oypble TOpHOJIECHbIe (JlepHOBO-6ypo3eMHble). [lepros 6e3 0caikoB COCTaBJsIeT, Kak
npaBuJo, 3 Mecdla - C UI0Jd N0 ceHTAOpb. CpefHEMECAYHBIM MaKCUMyM TeMIlepaTyphl
vroJisl coctasisieT 190. BeretalnyoHHbIM nepyoj, — BECHA, JIETO U 0CeHb. Pa3HoobGpa3Hbie
NpUPOAHbIE YCJOBHSI TOPHOrO mosica 00yCJaBJMBAKOT G6oJiblIOe pa3Hoobpasue
PacCTUTEJNILHOTO MOKPOBA. 3/1eCh Pa3BUThI HECKOJIbKO TUIIOB PACTUTENbHOCTU: IbIPEWHBIE U
JIepPHOBUCTbBIE CTENH, KYCTAPHUKH, JIMCTONA/HbIE Jieca, apuOBHUKU. [0 CBOUM NPUPOAHBIM
YCJIOBHUSIM MOSIC TOP «Tay» MOXKHO MOAPa3AeJUTh Ha [iBa Apyca: HU3KOTOpbe (HKHUH Tay) —
nepexoJiHasi 0J10Ca OT «a/lbIpOB» K ropaM, U CpeiHEropbe (BEpXHUH Tay).

Huskoropre (HWXHHUM Tay). 3[eCh NPOU3PACTAOT pas/iMuHble BUJbl 3deMepoB,
pPa3HOTpaBHble M NOJIyKYCTapHUKOBBbIE (pOopMalluY, 3aX0Asllue C «BEPXHETro aJbIpar.
TpaBsiHUCTass  pacTUTENBHOCTb  Ype3BblYaWHO  pa3HoOOpa3Ha W MpejcTaBJeHa
3QUpPHOMACJUYHBIMU W AyOWJIbHBIMU: 1ajdeeM, 3u3UPOpPOH, 4YabpeloMm, AYIIHUIEH,
3Bepo6oeM, peBeHeM, ropueM, uiaBesneM. OT/e/bHble TOPHbIE CKJIOHBI BECHOU MOKPBITHI
KpacMBEMUIMMHU BUJIAMH 3PEMYPYCOB U TIOJIbIIAHOB. JlecHble yroJibsi — KyCTaApHUKOBbIE U
JipeBECHBIE COOOIIECTBA, CUIbHO MO/ BEP>KEHHbIE AaHTPONOTEHHOMY BJIUSIHUIO, - BBITECHEHDI
B TPYAHOJOCTYIHble U HENPUrOJHble JJis 3eMJejesds HeOoJblive ydyacTKU. Ha aTux
y4acTKaX B OCHOBHOM pacClpOCTPaHEHbl peJAKoJechbs, B TOM YHUCJe apPYOBHUKHU
(ApeBOBUJHBIA MOXCOKEBEJbHUK), NpeJCTaBJIeHHble apuyoil 3epaBLIAHCKOM, a y BepXHeW
rpaHUIbl MOA30HBI — apUyOM MOJAYyIapoBUAHOU. Cpeiu JIMCTBEHHBIX IOPOJ, B HU3KOTOpPbE
BCTpeyaeTcsl KJieH TypKeCTaHCKUMWA. OTJesbHble pOILM 00pa3yroT aJjblya, 06JI0HS,
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O0SAPBILIHUK NOHTUUCKUN, QUCTALIHUKH, MUH/aJIb. B yB/Ia)KHEHHBIX MeCTaX IPOU3pacTalT
opex rpelkKui, 6epesa, TOMoJb, MUBa, TYTOBHUK, MaraJjieockas BUllHS. B ropax CypxaHaapbu
(Tuccapckuil xpebeT) BCTpevyarTCs CyOTPONMMYECKHE JlepeBbs: CyMaX, FpaHaT, MHXKUD,
xypMma. Cpead KyCTapHUKOB B «HIKHEM Tay» paclpoCTpaHeHbl BH/Ibl LIMIIOBHHUKA,
»KMMOJIOCTH, 6apbapuca, TaBoJrU. Pexxe BcTpeyaroTcs BUHOIpaJ, psaibrMHa, cMopoAuHa. [13,
C.569]

BbIBO/IbI.

CpenHeropbe (BepxHHMM Tay). B 3TOM moJi30He MOYTU OTCYTCTBYKT 3(peMepoBblie
pacteHus. JlepeBbsi M KyCTapHUKM 3JleCb Jydlle pa3BuTbl. Cpegu TpaBSAHUCTOU
pPacTUTENBHOCTH BCTPEYAIOTCA KPECTOBHUK, ¢epyJsia, NMPaHroc, 3ka cOOpHas, KOCTep
O00CTbIM, KOJIOKOJIBYMK. Ha KaMeHHCTbIX TOpHBIX MOpPOJaxX pa3BUBAKOTCH [JJOBOJIbHO
cnenuduUYHbIe pacTeHHUs: aKaHTOJMMOH, OCTPOJIOJIKA, KayuMa, 3deapa, pa3/IMiHble BUbI
KOJIIOYMe TpaBbl, paCTeHUA-NOAYIIKH U Apyryue ropHble KcepopuTbl. U3 KycTapHUKOBOU
PAaCTUTENILHOCTU B BEPXHEM Tay BCTPEYAIOTCS UIMNOBHUK U 3deapapus (BUJ XBOMHUKA).
/lpeBecHasg pacTUTENBbHOCTb NpeJACTaBJe€HA apyou NOJIyLIapOBUJAHOM U BbILe - apyoM
TYpPKECTAaHCKOM.

Beicokoropbe - «xaiaay», «siijaay». ITO BbICOKOTOpHBIX nosc (Beime 2500 M Haz
y.M.) C XapaKTepHbIMU KPYTbIMU CKaJIbHbIMU CKJIOHAMHU, Cy0a/IbIIMMCKUMHU Y aJIbIIUUCKUMHU
JIyTaMU U CTeNsIMU. 3/iecb Npeo61aZjatoT JIyroCTEeNHbIE U CBETJIO-0ypble MOYBBI C TUTUYHOU
TPaBSIHUCTOU PaCTUTEJNBHOCTBIO. B mosice «mkaiiay» BCTpedaloTCs TaKyde THUIIbI pesibeda,
KaK OTBEeCHbIE CKaJibl, OChINIM KaMHEeU U 1eOHs, JJeJHUKOBble MOP€EHbI, MOPEHHbIE JI0JIMHBI,
bUpHOBbIE 1MOJI, LUPKOBble JIEAHWKH, S3bIKOBble CHEXHUKH, IJIaTOOOpa3HbIe
NpOCTPAHCTBA.

«Hmwxnee mxanaay» (2500-3000 M Hajg y.M.). JTa NMOA30HA CONPHUKACAETCH CO
CpeJlHErOpbeM - BEpXHUM INPeJIeJIOM PAa3BUTUS JPEBECHO-KYCTAPHUKOBOM PAaCTUTENbHOCTH.
34ecb BCTPEUYAKOTCS CTJIAHUKWA apyu TYPKECTAHCKOW W HEKOTOPBIE Jpyryhe BUbl HU3KHUX
KYCTapHUKOBBIX paCTEHUU: JKUMOJIOCTb, IWIMINOBHUK U Jp. Cpead TpaBSIHUCTOU
pPacTUTEJIbHOCTU — pa3HOTPaBHbIE Jyra C MHOTOJIETHUMH HU3KOPOCJBbIMU GOpMaliMsIMU U
HaropHble noAyiieyHble KcepoduThl. Ha cyxux yyacTkax ¢ XpsilieBbIMU TOPHbIMU IOYBaMU
- CTenb W3 TUNYAKa C HE3HAUYUTEJbHOW MNPUMECBI0 KCEPO(PUJIBHBIX U Me30PUIbHBIX
pacTteHuid. Ha yB/1a>kKHEHHBIX y4acTKax IpOU3pacTalOT CBOeoOpa3Hble CMellaHHbIe JIyra U3
3JIaKOB (MSATJIMK, KOBbLIb, aBEHACTPyM) M /[BYJOJIbHOTO pPa3HOTpPaBbs (KPECTOBHUK,
NOrpeMKa, IUTYJIsIpuUs, BeTpeHUla). BcTpeuarTcs Takke Jiyra U3 repaHu X0JIMOBOM, TapaHa,
JIYKa, TMCOXBOCTA, pepyJibl, IpaHroca.

«Bepxnuit mxainay» (Beire 3000-3200 M Haj y.M.). BepxHsis rpaHuIia 3Toro nosica
JIOCTUTAeT I0JIOChl CHEroB. 3JleCb PacTUTEJbHOCTb paclnpocTpaHeHa ToJibKo Ha 30%
TEPPUTOPUH, HA OCTAJbHOM Ke IMJIOIAJM CpeJijd KaMeHUCTbIX 00pa30BaHUM BCTpeYyaeTcs
JIOBOJIBHO CKYJlHasi pacTUTEJbHOCTb. B «BepxHeM [pKaillay» npeob6JiafiaeT pa3pekeHHbIN
CTeNIHOW WJIM JIyTOBO-CTENHOM MOKPOB, TIJe MNpeob/iafiaeT OBCAHHMLA BaJIMCCKas M
HEKOTopble HaropHble kKcepoduThbl (Stipa trichoides, S. lipskyi, Phleum phleoides, Poa
relaxa). Hebosib1iMMKU MaccuBaMM BCTPEYAlOTCS HU3KOTPaBHble KOBPOBbIE aJIbIIMUCKUE

30



°
IJ o U R NAL Journal of Academic Research and Trends in Educational Sciences (JARTES)
VOLUME 1, ISSUE 4 / ISSN 2181-2675

Jlyra U3 NMEepPBOLBETOB, OCTPOJIOAKH, TOPEeYaBKH, JIOTUKOB, Pa3JIMYHBIX JIYKOB, MbITHUKOB,
JlanyaTKU. BcTpevaroTcss U 3/1ak0oBbI€e Jiyra: MATJAUK aJblIMUCKUM, OBCAHUILA, TUMOQEEBK],
JIUCOXBOCT ruMasiarickuii. Cpeju OCOKOBBIX JIYTOB — OCOKa YEepPHOI|BETKOBAas, OKpYyTJias,
KOOpe3us HU3Kas Hu Jp.
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MCIT0JIb30BAHWUE UHHOBAIIMOHHKIX TEXHOJIOT'UH B
OBYYEHWU ACTPOHOMMUWHU HIKOJIBHWUKOB C HAPYIIEHUEM
CJIYXA

KJIIOYEBBIE CJIOBA: AHHOTALMA

crabocbIalKe, B faHHOM cTaTbe peuyb ujeT 06 3¢ PeKTUBHOM HCI0JIb30BAaHUU

WHHOBAallMOHHBIE VHHOBALlMOHHbIX TEXHOJIOTUK B OOYYEeHHM aCTPOHOMHUHU

TEXHOJIOrHH, IIKOJIbHUKOB C HapylIeHHeM C/IyXa C yYeTOM UX GU3UIECKOro,

AAKTHW/IbHDbIU A3bIK, o
$U3M010TUYECKOT0 COCTOSIHUSA U COCOOHOCTEM.

TaKTHUJIBHO-

BUOpaLMOHHAsA

HWHTYyHWLHUA,

urpa

INTRODUCTION.

The use of innovative technologies, improving the quality of education, the
development of inclusive education, the special education system plays an important role in
the effective organization of the educational process.

In this regard, the Resolution of the President of the Republic of Uzbekistan dated
October 13, 2020 PP-4860 "On measures to further improve the system of education of
children with special educational needs." The purpose of deaf educators is to educate
children with hearing impairments on the basis of DTS, to correct deficiencies, to help them
adapt to society.

Organizing the educational process with students with hearing impairments creates
some difficulties. This is due to their limited psychological and physiological capabilities.
Hearing loss deprives the child of an important source of information and has a negative
impact on his mental and spiritual development. There are the following categories of
children with hearing impairments:

1. Deaf children - complete hearing loss.

2. Hearing-impaired children - partial hearing loss. Such children, in turn, are divided
into groups of congenital and acquired deaf or hard of hearing children.

A healthy child receives most of the information about the environment through the
sense of hearing and perception. Deaf children do not have this opportunity, or it is limited.
This complicates the learning process. Hearing loss in a child requires increased visual
acuity. A child's speech develops through seeing and understanding objects and events. At
the same time, the senses of movement, tactile-vibration, smell and taste also play an
important role in the formation of knowledge about the environment.

T.V. Romanova’s research shows that deaf children also have a unique memory. A
hearing-impaired child loses the clarity of an object or event that should be remembered in
relation to a healthy peer, the location of individual details in the environment, the
perception of size is shallow and difficult to find by comparing familiar objects gives birth.
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The child's imagination narrows for a while. In such children, the process of remembering,
memorizing and recalling spoken material words, sentences and texts becomes difficult. The
word logic is closely related to the speech development of a child with memory impairment.
Another characteristic of children with hearing impairment is the slowing down of speech
and abstract thinking. All this, in turn, creates the need to organize the educational process
for children with hearing impairments in a unique way. It is difficult to form knowledge,
skills and abilities in teaching astronomy to students with hearing impairments is a process
that requires deep knowledge, creativity and ingenuity from the deaf pedagogue. Hearing
loss in children with hearing impairment is a secondary problem that prevents speech
formation.

In the explanation of astronomic phenomena, the lack of imagination prevents the
perception of processes. For example, sound, noise, friction, natural phenomena,
atmospheric pressure, the universe, and other branches of astronomy have difficulty in
comprehending knowledge. In the education of students with hearing impairments, it is
important to form in them visual, tactile-vibrational and kinesthetic control. Humans
receive 30% of information through sight. They perceive information through these senses.
it forms perception, through knowledge, practice and outcome, and strengthens it in the
mind of the reader

It is very important to organize astronomy lessons on the basis of innovative
technologies, because the student perceives each process, size and event only through
seeing and feeling. ICT tools, video lessons, visual aids, laboratory equipment, vocabulary
will be needed. Vocabulary is low in children with hearing impairments, and dictionaries
should be used in each lesson. The gestures of each subject, terms of size, names of physical
phenomena, formulas and expressions of a new topic are used. In teaching astronomy to
children with hearing impairments, only the preparation of each subject, the use of effective
methods will give results. Below we will consider several methods.

"Cluster” method. Using this method, the basic concept of the topic is taught in an
integral way to the rest of the parts. With this method, children with hearing impairments
are able to understand concepts in a coherent way and bring their ideas into one system.
students write, differentiate, and give examples, breaking it down into networks.

In the introductory part of the lesson, the use of the method of "brainstorming" helps
to attract students' attention. Students are asked logical questions. Natural phenomena,
astronomic processes in life and technology are scientifically substantiated. continuous
integration is explained.

The game "Anogram" can be organized with the help of visual aids. At the same time,
students are given the task to find a term or size that does not belong to the department.

Physical dictation develops students' ability to read aloud. In addition to the use of
interactive methods for students with hearing impairments, it is necessary to create video
lessons on each topic. Video lessons will be shown in the description of the new topic of the
lesson, in a short time student will learn more. These video lessons are prepared by the deaf
educator with the help of gestures and dactyl language depends on.
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CONCLUSION.

Children with hearing impairments are not without opportunities. It is possible to
effectively organize the educational process, taking into account the individual approach to
each student, age, psychological and physiological characteristics. The main purpose of the
educational process is to help children with hearing impairments to adapt to society and to
form a perfect person.
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METO/bl PACYETA YYACTKOB TEXHUYECKOTO
OBCJIY>KUBAHUA U TEKYILIET'O PEMOHTA ABTOMOBHWJIEU

KJIFOUEBLIE C/IOBA: AHHOTAIIUA
Aopora, B 3Toii cTaTe nmnpuBeleHa pa3paboTKa MeTOJUYeCKHUX
BPEAHbIC BEMEcTsd, peKoMeHJalMi M NpPUMEHEeHHUs UX  pe3yJIibTaTOB B

00'beM PaboT,
TeXHUYeCcKoe
06CIyKUBaHUeE,
000py/I0BaHMUE,
JIMarHOCTHKa,
CTaHLMH, aBTOMOGUJIb

IMPOU3BOACTBO B I€JIAX YCOBEPIIEHCTBOBAHHA 3KOJIOT'MYECKOT'O
06€e301aCHOCTHU ABHUXXEHUA aBTOMOOHJ/IHOT'O TPaHCIIOPTa.

ABTOMOBWJIJIAPTA TEXHUK XU3MAT KYPCATMUIII BA YKOPUU
TABMUPJIAII MAWJJOHJIAPUHU XUCOBJIALI YCYJIJIAPH

KAJIUT CY3JIAP: AHHOTAIINA
1y, 3apap/iv MojAanap, Ywby Mako/saZa UULIab YUMKWJITaH TaBCUsJIap acocCaH
LI KyJ1aMH, aBTOTPAHCIOPT BOCUTAJApHLAH 3KCIIyaTallMd JaBpUja

TeXHUK XU3MaT
KypcaTull,

YyCKyHaJap, JUarHOCTHUKa,
CTaHUHYsAIap, aBBTOMOOU/Ib

3KOJIOTHK XaB(l)CI/I3J'II/IFI/IHI/I TabMHWHJ/JIAIIJaTru (baOJII/IHTI/IHI/I
OomIrpuUIra Xu3mMaT KUJiagH.

KUPHUIIL

ByryHru KyHHUHT [0/13ap6 MaccasajapyuiadH 6upH, KYHJaH KyHra TPaHCHOPTHUHT
TEXHUK X0JIATUHUHT Oy3WJIMIIM Ba JUATHOCTUK UILJIAPU OY/110, TEXHUK XU3MAaT KypCaTHII
CTaHIYsapyJa Oy MacajsaHy UMUK acoc/alira yopJaanau. AnbaTrta, MabJyMKU TEXHUK
XOJIATUHUHT  OY3WJIMIIM aTpod MyxXUTra CcajJOui TabCUpP yTKasaAd. TpaHCHOOPT
BOCUTAJIAPUHUHT aTPOP-MYyXUT YUyH XaBPJUIATM HadaKaT YHUHT JIOUKMXAaBUH
TaBcuPHOMaJapura OaJKM YHUHI TEXHUK XoJlaTura XaM 60fauK, [yHUHT y4yyH
aBTOMOOMJI TPAaHCIOPTUHUHT 3KCIJIyaTallMsCU JlaBpyja €HUWIFU capdura, YMKUHAW ra3
3apapJ/ii Mo/ilaJlapyd TallJlaHMacura, HIOBKHWH Japakacu Ba XapakaT XaBQCHU3JUTrWra
Ta'bCUP 3TYBYM arperar Ba y3eJJIADUHUHT aTPOP MyXUTHU COFJIOMJIAIITUPUIIHUHT MyXUM
WYyHaJIUIIY OY/1M0, TEXHUK XOJIATUHU CaKJall XucobiaHagu.[ 2]

MyTaxaccuciap TaJKUKOTJApuW HaTWXKacuja WIMUKA MabHOanapAa TypJiu
TPaHCMOPT BOCUTAJIAPDUHUHT 60CHO YTrad Wyura HUcbaTaH 3apapJivu MojJajap Taulaall
MUK/JOpJIapU aHUKJIAHTaH, OyH/a AMArHOCTHKA KWJIMII KapaéHuJa 3apapyd OMUJLIap
aHUKJIaHTaH. [1]

METO/JIAP BA YPTAHWJITAHJIUK JIAPAYKACH.

OJiMHraH MabJyMOTJIap acoCujJila TPAHCHOPT BOCUTAJAPUHUHT aTPod MYyXUTTra
Ta'bCUPHUHU KaMaUTUPUIIHUHT KYUHUAATU TaAOUPAapH ULIJIA0 YUKUJIIU:
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. razoaBuraTtesalITupuiiHyu 30%ra omupu;

. OFUp MyJ 1WApOUTUJA ULUIAWJUraH TPAHCIOPT/IApP MU BaKTHHU
Me€epJIallTUPHULL;

. »)KaMoaT TPaHCIOPTHUAA WY XaKuHU 25%Tra KaMauTHUpUILL;

. »KaMoaT TPAHCHOPT BOCUTAJAPUHUHT MacodasapruHu 25%ra KynanTUpHUIL;

. Xu3MaT KypcaTHIl CTaHUUsJIapuAa aTpodp  MyxuTra TabCUPHUHU
KaMauTHUPULL;

. Xu3MaT KypCcaTHII CTAaHLUAJAPUHUHT MOCT Ba yCTaxOHajJap MaWJOHUHU

KauTa HU30M acocH/jia JioMuxaJsalll.

Xu3MaT KypcaTUIl CTaHUUSJAPUHUHT MII KyJaMW Ba TacHUU y3uaa HIIYH
MOCTJIAPHU KaMJlaraH TeXHaJIOTUK MalJoH4Yasap yadyamjapura 00fauk,[9. 22] LlyHuHT
Y4yH CTaHIUSAJApHU JIOMUXAJall UIIYMA MOCTJAapHU aHUKJIAl[aH OOIIJIAaHUIIM Kepak.
KapoB uliapu XUcoOU KapaéHHUHI OUP XUJIJIMTMHUA XUCOOra oJin6 yTKa3yBYaHJIHUK
KobouusiTUra acociaaHagu.[24,C.680. 26,C.117]

TAAKUKOT HATHUXKAJIAPH.

CTaHUUSAHUHT YTKa3yBYaHJMK KOOWJMATHM EHJ0LI TyMaHJap aBTOMOOWJIapra
XM3MaT KypCaTHUIIl CTAaHUUSAPUHUHI KaTTaJIUTU acoCHMJa Ba Olepalusap 4acTOTacu
acocuja aHuKJaaHaau.[16,C.273. 17]

GV,
G, = —
mn

By epga: G, -YTKa3yBYaHJMUK KOOWJHUATH, aBTOMOOW//WWA; G-eHTUI

aBTOMOOWJIJIap MNapKU KaTTaJMI'd, aBTOMOOW;  V,-HWJIJIMK KapoB olepanudaiapu
4acTOTACH; M,,- UWJIJIMK ULl KyHJIapy COHU; [-MaBCyMUU KO3QPHUIIUEHT.
KapoB yTka3uil y4yH NOCTJIap COHY, A,

Cata
A, = ,
faTa
By eppa: G, -yTKa3yBYaHJUK KOOWJIMSATH, aBTOMOOWJ/HWJT; t,-KapoB

OonepanysICUHUHT BaKTH, COAT; f,-KYHJMK CMeHaJap cOHM; T-CMeHa BaKTH, COaT; A-ULIYU

BaKTHAaH poraasanul koapouuueHTy; C,-HUHT KUMMATUHU YpHUTA
_ GVataP
AT mafeTa

Macasan: Arap maxapra €HJOWI TyMaHJap YMyMHH €HTWJ aBTOMOOWJIJIapra XW3MmaT

)

Kypcatuil ctaHuuscu 2400 aBToMoOuMJra xu3maT KypcaTulijgaH ub6opar, V, = 20
MapTa/Uu; T,=0,1 coat; £=1,2; m,= 300 kyu/uun; f,= 2 cmeHa; T=8 coat; a=0,6
oysaraHgaa

_2400%20%01+1,2
® 300%2x8x0,6
YckyHanap épfaMyja JAMAarHoCTHKa KWIKWII IOKOpUJAard MNPUHLMI acoCuja
xyucobsiaHaau.[5,C.5. 10]
OnepauussHUHT [JJABOMHUMJIMTU ABTOMOOWJIHUHI TEXHUK XWCOOMHU y €EKU Oy
yCKyHasap épJaMuyja TeKWUpuimra capdJyaHajUuraH MHUHUMaJl BaKT OuJaH
aHukaHaau.[15,C.63] MacasiaH ABUTraTeJHU MaxcycC TecTepJsap €pAaMuja AUarHoCTUKa

KWW 15 MUHYTHU TallKWI Kuaagu. by xo//a [uarHoCTHKA orepalysaJapyuHu MyHaan
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TaKCHMMJIalll KePaKKH, YHAA aBTOMOOUJIJIAPHUHT Xap OUp NMOCTAa OYIUIIN OUP XWUJ BAaKTHHU
TAllKWJI KUaumura (OKMM acocujia) 3puIIUIl Kepak Oysagud. byHjaa mapTau moctaap
JIMarHOCTUKA TU3UMHUTra OUPUKTUPUIUIIY MyMKHUH.[19,C.21] Arap MMHHAMaJ1 AUarHOCTHUKA
BaKTH CTAaHIUSIHUHT YTKAa3YBYaHJMK KOOMJIATUHU TaMUHJIAW OJIMaca napaJiies nocTaap
Ba TU3WUMJIap TAlKWJ KUJIUII MaKcagra MyBodpuk, 6yaaau.[12,C.123]

HATHUKAJIAP TAXJIUJIMN.

Mucosn y4yyH aBTOMOOW/IJIapHA TU3UMJIM TEKUIUPHUIL ONepalusJapuHu
yTKa3aJuraH, 6apya omnepanusaiap BakTU 1 coaT, MUHUMaJa BakT 3ca 0,2 coaT 6ysraH
TEeXHaJIOTUK Mai/JOHYaHU OJIMII MYMKHH. By xosaT/a AUarHOCTUK MyaMMoJiap 4 TajiaH
OpTHK 6ysMacauru kepak.[8,C.15.21,C.819]

BU3HUHI MHUCOJ Yy4YyH KyWHJaru MabJyMOTJapHU oJaMu3: G =2400
aBToMobwu/uun; V,= 6 mapta/uiun; T;=0,25 coat, f=1,4; m,= 300 kyH; T=8 coaT; «=0,6

3apyp AAarHOCTUK TU3UMJIAp COHMU:

GV taf 2400+ 3x0.25x1.4
Da= e T = 300+ 15+8%06 "
S'’bHU YMYMHUU noctaap coHu Ay=4, D;=8 6yiraH 2 Ta AUMAarHOCTUKA TU3UMUHHU

JloMuxXaJaul Kepak oyaaau.

TabMupsaml  NOCTIApPUHM  JIOMMXaJallja TabMUpP  HUILJIAP  TEXHOJIOTHK
YKapaéHJIapHUHT XWJIMa XWJUJIMTMHU XWcobra osub6 HadakaT >KapaéHjap 4aCTOTAaCHUHUY,
0aJIKU yJIApHUHT [AABOMUUJIMTMHU XUCOOJallJa XaM aWpuM HOAHUKJMKJApP OYIWIIN
MyMKHH.[14,C.140] llyHUHT y4yH TabMHUpJall IOCTJAPUHUHT COHMHU TabMUP UILJIapUTa
capd OysaAuraH MUl BaKTUJAH KeJuO 4YUMKUO aHUKJaHaAW. TabMupJall MUIJIAPUHU
YTKa3UII U1l BAKTU CTAHLUSHUHT YMYMUH peXalalliTUPUIITaH Uil BAKTHU/AAH KeJub YUKHUO
6enrunaHagu. bynaa Kyiugaru popmyiazan GoijaniaHuaaiu:

S Cmif
I mpfjTPja’

By epaa Aj-Tabmupsam  MOCTJIAPUHUHT  COHM; Cp;-XK  cTaHUHUsATIApUHUHT
TabMUpJIAll KyBBAaTH, COAT/UWJ; f-MaBCyMUN KO3()QPULMEHT; M, -UWJJIMK HII KyHJapH
COHM KyH/WunJi; T-cMeHa BaKTH, coaT P;-6up moctaa 6aHj Oy/araH HIIYWIap COHU
(TabMUpJaLI WIJIAPUHUHT  XUJIMTa Kapab) a-uiu BaKTH/IaH doitjananuIn
ko3pPunuenTtu.[6,C.93. 7,C.459]

Mucon yuyyH ymyMmuu KysBaTga 10% akpaTuiafurad KyBBaTHM TabMUpJiall
MOCT/Iapd COHMHU aHUWKJAIl MyMKWH. Ky#igard coH KuMMaTJapuHu Kyuuo C,;=

20000—=; B = 1.5; m;, = 300 kyH; f = 1.5 cmena; T = 8 coar;

Y} )
A

p=14

KHWIIH

;a = 0,7 6yaranga
B 20000+ 1.5
4= 300.15-8-14-07
AWpPUM TeXHOJIOTUK MaUA0HJIapHHU PeXKalallTUPHUILIa aBTOMOOHJIJIAPHUHT MOCTJIap
6yils1a6 XxapakKaTJJaHUIIMHU XaM XyMcobra oJiuil MakKcajara MmyBoduk,[25,C.1350.27,C.136]

ocT

= 8.5 nocr;

Mucosi y4yyH TOpMO3 cCaMapaJlOpJUrHHU POJUKIU VJdall YCKYHAaCUHU OJIWII
MYMKHH, YYHKH y xap OUp yKAaru TOpMoO3Jall caMapaJlopJMIMHU YJa4dall, WYHUHTAEK
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ra3o0a//IOHJIM JBUraTe/lap TEeXHUK XOJATUHU TEKIIMPHUII Ba Ha30paT KUJIMLI
TEeXHOJIOTHK YKapaéHJiap Te3JallluIlIura UMKOHUATHHU 6epaau.[18,C.552. 20,C.70]

XYJIOCAJIAP.

IbTUOOPTA MOJIMK KUXATH LWIYH/AAKH, YOy KOpXOHa/JIap TapKUOWUAArd TPAaHCIOPT
BOCUTAJIAapU  pecnyb6JUMKAaMU3HUHT 6Oapya WyHaiuuuiapu (mmaxap, IiaxapJiapapo,
TyMaHJ1ap) 6yiuya Talluua MIITHPOK STUILIA/H.

AMMO dHa 6OUp 3BTUOOPra MOJIMK >XUXATU UIYHJAKH, TPaHCIOPT BOCHUTaJapUHU
SKCIJIyaTalusl KWIKLI >KapaéHuJa JeTa/UVIapHUHT TEeXHUK XYCyCUSTJIapU y3rapulljaapu
Ha30paTra oJIMLI/Ia 3KCIJIyaTallMOH KypCaTKUYJIapHU 3TUO0Opra ol J03uM.[23. 28]

Ymby xosaTjapfaH KYpPUHUO TYypuUOAMKH, V3 YpHHUJA TPAHCIOPT BOCUTAJApHUja
TEXHUK >KUXATJAaH HOCO3JIUK asloMaTJiapyd TYpJd LAapoUTJaapja XapaKaTJaHUILINWAA
VIIOHYUJIMK XyCYCUATJAPUHUHT 6y3uniunra cabab 6yimokaa.[11,C.356. 13,C.606]

IOKopuaru HaTWKaJlapAaH KYpUHAAUKY, TeXHOJOTMK MyaMMOJIapHU JIOMUXaJslall
’KapaéHuJla 3apyp MOCTJAp COHU XaK{Ja MabJyMOTJapJAaH TallKapH, aBTOMOOWJIAP
ya4aMaapyu TeOMeTpUK MapaMeTpJsapH, MyJ/pKalJlaHa€TraH TEeXHOJOTHUK >KUX03Jap
yayamaapy, Xu3MaT KypcaTHII Ba TYpJM HIIAPHU OaKapull y4yH MaWjoH4YaJap,
IIYHUHTIEK TEXHUKA XaBQCU3JIUTU TajabJapyd XMcoOra OJIMHUILU 3KOJIOTHUK XUXATAaH

Makcajra MyBopUKIUD.
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KIRISH.

Magqgolada o'gituvchilarning kasbiy va pedagogik faoliyati
zamonaviy ta'lim sifati va darajasini oshiradigan yangi ta'lim
mashg’ulotining paydo bo'lish imkoniyatini belgilovchi ilmiy-
pedagogik tadqiqot usuli sifatida pedagogik modellashtirish
kontseptsiyasining mazmuni ochib berilgan.

Hozirgi vaqtda olimlar fanlararo o'zaro ta'sirlar, masalan, pedagogikada interfaol
texnologiyalardan foydalanish masalasini faol muhokama qilmoqdalar. Zamonaviy ta'limni
o'rganish uchun yangi imkoniyatlar yaratish uchun yangi axborot mexanizmlarini qo'llash
va ularning didaktik texnikaga ta'siri masalasi dolzarbdir. [1]
O‘qitish metodikasi va usullarini tanlab, go‘llagan holda o‘qgituvchi o‘z oldiga yuqori
sifatli bilim, aqliy va ijodiy qobiliyatlarni rivojlantirish, bilish, eng muhimi, o‘quvchilarning
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mustagqil faoliyatini ta’'minlaydigan eng samarali ta’lim usullarini topish vazifasini qo‘yadi.

Bilim olish wusullari haqidagi ilmiy g'oyalarning o'zgarishi nafaqat an'anaviy
tadqiqotlarni qayta tashkil etishni, balki uning natijalarining ishonchliligini aniglashning
yangi usullarini izlashni ham o'z ichiga oladi.[3]

Rossiya pedagogika fanining asoschisi K.D.ning tadqiqotlari. Tabiatan fanlararo
xususiyatga ega bo'lgan Ushinskiy o'z davridan ancha oldinda edi. Ular hagigatda
pedagogika sohasidagi zamonaviy mutaxassislar borishlari kerak bo'lgan istigbolli yo'lni
ko'rsatadi. K.D. Ushinskiy zamonaviy olim-o‘qituvchi va o‘qituvchi-amaliy shaxsga ilmiy-
pedagogik g'oyalardan jonli ta’lim va kognitiv jarayonda qanday foydalanishni ko‘rsatib
beradi.

Fanlararo aloqalarning psixologik asoslari I.P. Pavlova. "Bizning aqliy faoliyatimiz, -
deb yozgan edi u, - uzoq stimullar va birlashmalar zanjirining asosiy poydevori". L.S.
Vygotskiy umumlashtirish rivojlanishining har bir yangi bosqichi oldingi bosqichlarni
umumlashtirishga asoslanadi, deb ta'kidladi.[2]

Umumlashtirishning yangi bosqichi fagat oldingi bosqich asosida yuzaga keladi.
Fanlararo aloqalarni tashkil etishning keng tarqalgan shakllaridan biri noan’anaviy
hamkorlikda ishlab chiqilgan kafedralararo o‘quv mashg‘ulotlari - ma’ruzalar, seminarlar,
yangi ta’lim texnologiyalaridan foydalangan holda amaliy ishlardir.

Ushbu tadqiqotning asosiy yo'nalishi innovatsion pedagogik tamoyillarni ishlab
chiqish zarurligini belgilab berdi. O'qituvchilar to'g'ridan-to'g'ri ta'lim muassasasida ishlab
chiqilgan va joriy etilgan xususiy mualliflik usullarini yaratishi mumkin. Mualliflarning
fikriga ko'ra, fanning kasbiy o'sishi alohida ta'lim komponentini ishlab chiqishning tarkibiy-
mantiqiy sxemasi sifatida ifodalanishi mumkin.

Ishlab chiqilgan usullarni ishlab chiqish va uslubiy ta'minlash maqsadlari, vazifalari
va o'rganilayotgan fanlarning ko'rib chiqilayotgan ta'lim maydoniga kiritilish darajasiga
bog'lig. Shunday qilib, ishlab chiquvchilar uchun bir qator majburiy talablarni quyidagicha
shakllantirish mumkin:

e Vagqtinchalik va fazoviy xususiyatlar bo'yicha individual o'quv fanlarini
o'rganishning tematik rejalarida izchillik (ushbu talabdagi har qanday o'zgarishlar uslubiy
jihatdan asoslanishi kerak).

e Har bir keyingi fanni o‘rganish oldingi fandan o‘rganilgan o‘quv komponenti
bo‘yicha amaliy hisob-kitoblar va nazariy xulosalar natijalariga asoslanishi kerak, bu esa
fanlararo asosda tushunchalarni muvaffaqgiyatli ozlashtirish uchun zamin yaratadi. O'qish
vaqtidan oqilona foydalaniladi va o'qitishga professional yondashuv amalga oshiriladi.

e fanning asosiy tushunchalarini wuzluksiz ishlab chiqish jarayonida ular
o‘rganilayotgan komponentning kasbiy komponentini rivojlantirishga qaratilgan yangi
mazmun bilan to‘ldiriladi.

METODLAR VA O'RGANILGANLIK DARAJASI.

O'quv jarayonini tashkil etishning innovatsion usullari haqida juda ko'p fikr va
mulohazalar mavjud, shuning uchun ham atamaning o'zini ko'rsatish, ham fanlararo
aloganing asosiy afzalliklari va olimlar va o'qituvchilar oldida turgan muqarrar
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muammolarni aniqlash zarurati tug'ildi. Fanlararo tadqiqotning muhim xususiyati uning
muammoli yo'nalishi bo'lib, alohida fanlar chorrahasida tubdan yangi bilimlarning paydo
bo'lishiga olib keladi [17]. Masalan, kasbiy nuqtai nazardan, universitetlardagi umumiy
kasbiy intizom matematika va fizikadan keyingi bo'g'in va kasbiy tsikl fanlari uchun
yordamchi bo'g'indir. Bundan tashqari, bunday integratsiyadan keyin fanlarning o'zlari
mavjud bo'lishni to'xtatmaydi, balki fagat tadqiqotning yangi tamoyillari bilan boyitiladi.
Ammo shuni ta'kidlash kerakki, bu yondashuv ilmiy bilimga turlicha talqin qilinadi.
X.Jeykobs va J.Borlandlarning fikricha, fanlararolik - bu muayyan mavzu, muammo yoki
hodisani ko‘rib chiqish uchun bir nechta ilmiy fanlarning metodologiyasi va
terminologiyasini 0‘z ichiga olgan bilim turidir [5,C.5].

Tadqiqotga fanlararo yondashuvni qo'llash natijasi o'rnatilgan stereotiplar,
me'yorlar va tadqiqot an'analaridan tashqariga chiqishi mumkin. Biroq, P. Thagard to'g'ri
ta'kidlaganidek, fanlararo tadqgiqotlar hagiqatda intizom chegaralarini kesib o'tuvchi
g'oyalarga asoslansagina muvaffaqiyatli bo'ladi [13,C.29]. Aynan shunday pozitsiyalardan
I.A. Tagunova fanlararo tadqiqotlarni bir necha fanlarning kombinatsiyasi sifatida ko'rib
chiqishni taklif qgiladi. O'quv jarayonining alohida tarkibiy gismlari fanlararo tadqiqotlarda
asosiy, etakchi bo'lgan fan mezonlariga muvofiq baholanadi. Bunday holda, tadqiqotning
fanlararo sifati tadqiqotning ixtisoslashtirilgan (intizomiy) tarkibiy qismlarining
mukammallik darajasiga bog'liq bo'lib, ular aslida tadqiqotga yordam beradi
[12,C.28.14,C.13].

TADQIQOT NATIJALARI.

SLSga asoslangan o'qitish usulining talabalarning bilim faolligini faollashtirish va
samaradorligini oshirishga ta'siri, shu jumladan ularning kasbiy yo'nalishdagi vazifalarni
o'rganishga munosabati biz tomonidan talabalar o'rtasida o'tkazilgan so'rov natijalari
asosida isbotlangan. “Avtomobil dizayni” fanidan nazorat (128 kishi) va eksperimental (125
kishi) guruhlarida.

O'qituvchiga yo'naltirilgan vositalar unga yangi bilim va texnologiyalarning paydo
bo'lishiga muvofiq o'qitish va monitoring dasturlari mazmunini tezda yangilash imkonini
beradi.[6.10,C.327]

Ta'lim texnologiyasini baholashning asosiy parametrlari bo'yicha so'rov natijalari 1-
jadvalda keltirilgan.
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1-jadval
Ta'lim texnologiyasini baholashning asosiy parametrlari bo'yicha so'rov
natijalari
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Ushbu ish natijalari sinovdan o'tkazildi va "Avtomobillarni loyihalash" fanining
"Avtomobil sovutish tizimining qurilmasi" mavzusi bo'yicha mashg'ulotlar o'tkazish
amaliyotida joriy etildi. Ushbu material bo'yicha bilimlardan foydalaniladi:

e «Ichki yonuv dvigatelining qurilmasi» bo'limini o'rganishda (impuls
texnologiyasining sxemalari va qurilmalarini integrallash va differensiallash);[21,C.655]

e “Avtomobil dizayni” fanini o'rganayotganda.

NATIJALAR TAHLILL.

Shunday qilib, pedagogik texnologiya - bu talabalar va o'qituvchilar uchun qulay
shart-sharoitlarni so'zsiz ta'minlagan holda o'quv jarayonini loyihalash, tashkil etish va
o'tkazish bo'yicha birgalikdagi o'quv va pedagogik faoliyatning puxta o'ylangan modelidir.
Pedagogik texnologiya o'quv jarayonini to'liq nazorat qilish g'oyasini amalga oshirishni o'z
ichiga oladi.[18.16,C.557]

Ushbu ishning maqgsadi o'quv fanlarining nazariy va amaliy yaxlitligini saqlab qolgan
holda fanlararo aloqalardan foydalangan holda o'quv jarayonini tashkil etish
texnologiyasini nazariy asoslash va amaliyotga tatbiq etish edi. Fanlararo aloqadorlik
muammosi yangi bo'lmasa-da, lekin uning mohiyatini tushunish uchun tarixga ekskursiya
qilish kerak. O'tmishning taniqli o'gituvchilari o'quv jarayonida fanlar o'rtasida aloga
o'rnatishga harakat qgilishgan. Ya.A. Komenskiy “Buyuk didaktika” asarida hamma narsa bir-
biri bilan bog‘liq va uni bir xil bog‘liglikda o‘rgatish kerak, deb yozgan edi [7,C.1449].

Kasb-hunar ta'limi muassasalarining asosiy vazifasi - muayyan faoliyat sohasi
bo'yicha mutaxassislarni sifatli tayyorlashni ta'minlashdir, chunki tanlangan mutaxassislik
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o'rganish jarayonida olingan bilimlarni qo'llash sohasidir. Xuddi shu narsa harbiy oliy o'quv
yurtlari bitiruvchilari uchun ham amal qiladi. [lg'or bort jihozlarining parvoz eksperimental
tadqiqotlarini o'tkazish usullarini doimiy ravishda takomillashtirish, qo'shinlarga yangi
turdagi aviatsiya texnikasini kiritish harbiy mutaxassislarni tayyorlash tizimidan munosib
javob berishni talab qiladi.[11,C.3221] Yagona ta'lim makonini rivojlantirish uchun zarur
shart-sharoitlarni hisobga olish kerak:

e guruhda ko'rib chiqiladigan fanlarning har birining vaqti va mazmuni bo'yicha aniq
kelishuv;

e asosiy tushunchalar va qoidalarning uzluksizligi: asosiy ilmiy qonuniyatlarni talgin
qilishda birlik, ramziylikka umumiy yondashuv;

e tanlangan fanlar guruhi uchun yagona laboratoriya bazasining mavjudligi;

e zamonaviy kompyuter sinflarining mavjudligi;

e elektr ta'minoti tizimlari va vertolyot bloklari ishlashining virtual matematik
modellarini ishlab chiqish.

Shu bilan birga, didaktik material o'quv ishining turli shakllari va usullarini qo'llash
imkoniyatlarini doimiy ravishda yangilab turadi va alohida mavzu doirasida ham, tegishli
mavzular va fanlar o'rtasida ham tarkibiy va mantiqiy diagrammalar shaklida taqdim
etilishi mumkin.[4,C.50.8,C.1451]

Strukturaviy-mantiqiy diagramma (SLS) asosiy tushunchalarni, formulalarni, ma'lum
bir mantiqiy ketma-ketlikda joylashgan aviatsiya texnikasining ekvivalent sxemalarini o'z
ichiga olishi mumkin, bu esa o'rganilayotgan ob'ektni yaxlit tarzda taqdim etish imkonini
beradi.

[.LM.ning so‘zlariga ko‘ra. Tarasovaning so'zlariga ko'ra, axborot texnologiyalaridan
foydalanish bilan bog'liq fanlar bo'yicha o'quv maqgsadlarining etarlicha yaxshi darajasi,
shuningdek, kompetensiyalar va olingan amaliy ko'nikmalarni monitoring qilish
texnologiyalariga yuqori talablarni qo'yadi. Amaliyot shuni ko'rsatdiki, eng yaxshi
natijalarga ijodiy yoki vaziyatli vazifalardan foydalanganda erishiladi, ularning afzalliklari
ularning iqtisodiy samaradorligi, ishlab chiqarish qobiliyati, texnologik harakatlar,
operatsiyalar yoki jarayonlarning to'g'ri ketma-ketligini o'rnatishda ko'nikmalarni sinab
ko'rish qobiliyatidir [9,C.5].

XULOSALAR.

Talabalarning bilim faolligini oshirish zarurati, birinchi navbatda, o'quv jarayonini
tashkil etishning sifat ko'rsatkichlarini yaxshilashga qaratilgan hal qilinishi kerak bo'lgan
vazifalarning hajmi va murakkabligi bilan bog'liq.

SLS-da tuzilgan va bir vaqtning o'zida taqdim etilgan katta hajmdagi ma'lumotlar,
bizning fikrimizcha, "yuqori - past farglash" kognitiv uslubning rivojlanishiga yordam
beradi. Buning sababi shundaki, vizual tarzda taqdim etilgan katta hajmdagi ma'lumotlarda
farqglarni aniqlash, muayyan ob'ektlar, hodisalarning umumiy va farqlovchi belgilarini
topish, tagqoslash va hokazolar qulayroqdir [15,C.935.16,C.46].

Strukturaviy-mantiqiy diagrammalardan tadqgiqot texnologiyasi sifatida foydalanish
quyidagilarga imkon beradi:
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e 0'quv jarayonining muayyan tarkibiy qismi bo'yicha ma'lumotlarni tizimlashtirishni
hisobga olgan holda fan bo'yicha mashg'ulotlar o'tkazish uchun ajratilgan o'quv vaqtidan
samarali foydalanish, chunki ikkinchisi boshqa mavzular yoki fanlar elementlari bilan
axborot alogalarini o'rnatishga ta'sir qiladi;

e talaba rivojlanishining ma'lum bir darajasida erisha oladigan ta'lim natijalarini
tavsiflashdan iborat bo'lgan tavsiflovchi modelni yaratish uchun SLSni qo'llang [20,C.34];

e ta'limda elektron darslik va majmualar, axborot texnologiyalarini yaratishda
SLSdan foydalanish. Kompyuter darsliklari, o'quv qo'llanmalari va texnologiyalarining sifati
ko'p jihatdan o'quv ma'lumotlarining qanday tuzilganligi va taqdim etilishiga bog'liq.

Ushbu magsadlar uchun ma'lum bir tadqiqotda taqdim etilgan bilimlarning barcha
resurslarini birlashtirish va shu asosda har bir holatda o'ziga xos integral mahsulotni ishlab
chiqish taklif etiladi. Integratsiyalashgan yondashuvga ko'ra, tadqiqot uchta nuqta bo'yicha
baholanishi kerak: olingan ilmiy ma'lumotlarning sifati, fanlararo tadqiqotda erishilgan
bilimlarning yangiligi va integratsiyalashuvi darajasi. Intizomiy ustunlikka asoslangan
yondashuv tadqiqot qoidalarini tekshirishning ushbu usulida integratsiya jarayoniga
garaganda kamroq ahamiyatga ega deb hisoblanadi. Biroq, ushbu yondashuv bilan ham,
fanlararo tadqiqotlar barcha ishtirok etuvchi fanlarning ishini aniq qurishi kerak, deb
ishoniladi.
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INTRODUCTION.

When operating power autotransformers that have become widely used in networks
of 220 kV and higher, one often has to deal with asymmetrical modes of operation caused
by a short shutdown of one or two phases during short circuits or a longer shutdown during
single-phase repairs. Such modes can also occur at open-phase shutdowns of the
autotransformers or at their single-phase switching. In some cases, for a group of single-
phase autotransformers in the case of emergency disconnection of one phase, it may be
permissible to work in two phases. In this case, installation of a backup phase is not
required, especially if there are two groups of single-phase autotransformers at the
substation [1]. Open-phase modes lead to voltage unbalance of autotransformers, which
affects the quality of power supply to consumers. For the autotransformer itself,
asymmetrical operation can be dangerous with respect to the overload of individual
windings. The presence of an electrical connection between high and medium voltages
determines the specificity of the analysis of the modes of their operation. In addition, while
the theoretical analysis and the general approach to the calculation of asymmetrical modes
of two-winding transformers are considered in sufficient detail, the task of analyzing the
asymmetrical modes of operation of three-winding autotransformers remains important.

Most often, power autotransformers are used to connect electrical networks with
voltages of 110, 220, 330, and 500 kV on the high- and medium-voltage sides. In this case,
in addition to series and common windings with electrical connection, power
autotransformers, as a rule, have tertiary windings of low voltage (LV), connected in a
triangle. These windings compensate for the harmonic components of voltage and EMF,
multiples of three, and can be used to communicate with the power grid of the lower voltage.
Rated power of winding LV UL is less than rated power of the autotransformer Sra: and
cannot exceed the value of common power Scom.

Despite the appearance in recent years of effective numerical methods for calculating
electromagnetic devices, the analysis of asymmetrical modes of power transformers is
usually carried out on the basis of the method of symmetrical components. The main
advantage of this approach is the possibility of using equivalent circuit of reduced
transformers for currents of different sequences and carrying out calculations using simple
analytical formulas. In this case, the analysis of many asymmetrical modes can be carried
out using reference parameters of transformers. The main disadvantages of the method of
symmetrical components are low accuracy, mainly due to the assumption that the magnetic
circuitis linear and that the parameters of the magnetizing branch of the replacement circuit
are constant.

52



°
IJ o U R NAL Journal of Academic Research and Trends in Educational Sciences (JARTES)
VOLUME 1, ISSUE 4 / ISSN 2181-2675

MATHEMATICAL MODELING OF ASYMMETRICAL OPERATING MODES
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Fig. 1. Wiring diagram of the windings of a single-phase

autotransformer. Fig. 2. Equivalent circuit of the autotransformer phase.

As is known [2], the calculation of symmetrical three-phase circuits is carried out “for
one phase.” The connection diagram of the windings of one phase of a three-winding
autotransformer is shown in Fig. 1. Here, as in the general theory of three-winding
transformers, the following designations of phase magnitudes are adopted Uy, Um and Uy,
are phase voltages of the windings of the highest (HV), medium (MV), and lowest (LV)
voltages; Iy, Im, and Iy, are phase currents HV, MV, and LV; Wx= Ws + W¢ is the number of
turns of the high-voltage winding; Wu= W¢ is the number of turns of the MV winding; and
W is the number of turns of the LV winding.

If we neglect the magnetizing current of the autotransformer, the connection between
currents Iy, Iv, and I, will be determined by the equation

Wsly + Wele + Wi I, =0, (1)
moreover,
Ie = Iy + Iy (2)

When analyzing symmetrical modes, the phase of the autotransformer is represented
by the equivalent circuit [3], the form of which is no different from the equivalent circuit of
the phase of a three-winding transformer (Fig. 2), while the magnetizing current is usually
neglected. Since in the equivalent circuit all magnetic (transformer) connections are
replaced by electric ones, the voltages and currents from the MV and LV side usually lead to
the number of windings (voltage) of HV:

Uy = Unkuw, UL, = Urky,  (3)
; .1
Iy = IM%,IL = ILk—HL,

U U . . . . .
where ky, = 2% and k;,; = 22 s the transformation ratios of a three-winding

M.rat UL.rat
autotransformer.

Parameters of the equivalent circuit, Zy, Zm , and Zi, (Fig. 2) can be easily determined,
for example, by the formulas of [4], using reference data [5]. To exclude overloads of the
autotransformer windings, the modes, in which the phase currents of series [ S=IH, common
windings Ic, and LV windings 1. of the autotransformer will not exceed their rated values,

are acceptable.
53



°
IJ o U R NAL Journal of Academic Research and Trends in Educational Sciences (JARTES)
VOLUME 1, ISSUE 4 / ISSN 2181-2675

When using relative units,

In=IL<1I; <keml <q, (4)
where k.o = 1 — ki is the common power factor;
HM
S . . . . .
azﬂ,ICZIH'i'IM:IH‘l'kHMI;VI (5)
Srat

In expression (5), the direction of currents Iy, I, and I,,corresponds to Fig. 1

In the analysis of asymmetrical modes by the method of symmetrical components, the
phases of autotransformers, as well as the phases of transformers, are represented by
equivalent circuits of direct, reverse, and zero sequence. Moreover, the equivalent circuit of
the autotransformer and its parameters for reverse sequence currents are no different from
the direct sequence circuit.
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Fig.3. Combined power transfer mode HV—-MV and HV - LV.

Zero sequence currents and fluxes in autotransformers appear and act similarly to
the third harmonics of the magnetizing current and flux resulting from saturation of the
magnetic circuit. The only difference is that the first change with a basic frequency, while
the second change with a threefold frequency. Power autotransformers are made in both
three- and singlephase forms. In this case, the resistance of the magnetizing branch to the
zero sequence currents in group and three-core autotransformers will be different;
however, if there is a grounded neutral, zero sequence currents can flow in all windings. In
this case, the magnetizing current is a small fraction of the total zero sequence current and
can be neglected. Consequently, when analyzing asymmetrical modes, a simplified
equivalent circuit of the autotransformer can be used (Fig. 2), the type and parameters of
which will be the same for all sequence currents; moreover, for zero sequence currents, the
LV winding will be short-circuited.

Thus, when analyzing asymmetrical modes, each phase of the autotransformer can be
considered independently of other phases. At the same time, to avoid overloading the
windings of expression (4), it is necessary to consider each phase of the autotransformer.

The most common modes of operation of power autotransformers are
autotransformer and combined modes in which HV < MV power flows and, at the same
time, LV & MV or LV & HV occur. In accordance with the principle of compensation [6], the
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network to which the complex power from the autotransformer is delivered can be
represented as the complex resistances of three phases. In symmetrical modes, these
complex resistances are equal; in asymmetrical modes, in the absence of rotating electrical
machines in HV, MV, and LV networks, the systems of equivalent circuits of each circuit that
take into account mutual induction will be the same for the direct and reverse sequences.
However, the complex of equivalent zero sequence resistance in HV and MV networks will
have a different value than for the direct and reverse components, since, unlike the latter,
zero sequence currents are closed along ground and grounding devices. If there are rotating
electrical machines in the networks, the equivalent complex resistances will be different for
all symmetrical components.

It follows from the above that, if the phase resistances of the circuit are different and
do not change for currents of different sequences, then the calculation of such a circuit can
be carried out for each phase separately with respect to total currents and voltages, without
decomposing them into symmetrical components.

The normal modes of operation of networks with a voltage of 220 kV and higher are

symmetrical modes. Long asymmetrical modes arise when line and phase wires are broken.
When this happens, the load phase resistance in the general case will be different for the
currents of direct, reverse, and zero sequences.
Consider the combined power transfer mode in autotransformer (HV — MV) and
transformer (HV — LV) ways. The connection diagram of the autotransformer windings and
load resistances in this mode is shown in Fig. 3. We will assume that a symmetrical system
of phase voltages of the direct sequence, Uy, Uyg and Uy is connected to the phases of the
HV winding. A symmetrical load with corresponding resistances and is connected to the
autotransformer on the sides of the MV and LV.

Consider the case in which the parameters of the autotransformer and the load have
the following values in relative units:
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Values of the currents in the windings of the autotransformer and the

Operation neutral (p.u.)

mode Iya Iyp Iyc Ica Icp Iec I1q Ipp Ip Iy
Symmetric | 0,9 0,9 0,9 0,2 0,2 0,2 0,4 0,4 0,4 0
al 98 98 98 34 34 34 11 11 11
Disconnect | 0,5 1,1 1,1 0,5 0,5 0,5 0,5 0,3 0,3 1,3
ion of the |91 9 24 91 4 83 91 24 34 75
line wire of
phase
A on the
MV side
Disconnect | 0,7 0,9 1,1 0,7 0,5 0,3 0,3 0,3 0,6 0
ion of the |72 37 13 93 29 3 43 43 86
line wire of
phase
AontheLV
side
Disconnect |0 1,3 1,3 0,3 0,5 0,4 0,1 0,4 0,5 1,0
ion of the 53 49 5 76 2 75 67 6 09
line wire of
phase
A on the
HV side

The currents are expressed in fractions of the rated currents of the series

Srat kcomsrat SLrat
I =—1 ) common (1 =—=""%) and HH (I = —
( Srat V3UHrat ’ Crat V3UMrat ’ Lrat V3ULrat

rated currents of these windings in relative units: Is=Is=1, I, = k.,,,, and I, =q.

Uy =Uysa=Lkyy=2,aa=05,Zgy =0.048 +J0.12, Zgy = 0.048,and Zy, = j0.22C.
Load resistance for direct, reverse, and zero sequence currents: Z,, = 1.2 4+ J0.8,Z,,, =
0.05+0.11,Zy,, = 0.05+J0.05,Z,, = Z, = 1.41 + j1.41,and Z;; = 0.06 + jO.2.

In this case, for the mode in question, we take the directions of the currents f,(,, and

)windings, with the

I, opposite to the corresponding directions in Fig. 2.
SYMMETRICAL MODE
For the symmetric mode, from the calculation of the equivalent circuit (Fig. 2),
taking into account the load resistances, we obtain

I, = Un = 0,998¢ /43
H Z + (ZKM + ZM)(ZKL + ZL) ’ ’
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(Zk, +Z1)
Zym Y Zy +Zg + 7,
I =1y -1, =0411e775%,
I = Iy — kyyly = 0,234e775%,

Thus, in the symmetrical mode, the serial winding is loaded with almost rated
current (Is= Iy= 0.998), while the LV winding and the common winding are loaded with
currents less than rated. The effective values of the currents in the windings of the
autotransformer for this mode are given in the Table 1.

RESULTS.

Consider the operating mode of three-circuit autotransformers with HV, MV and LV
windings (Fig. 2).

it = I, = 0,597e7/3,

AT HW = pavy

Figure 2. Distribution of currents in autotransformer circuits in different modes: a, b
- autotransformer modes; c, d- transformer modes; e, f- combined modes.

In autotransformer modes (Fig. 2, a, b), the rated power can be transmitted from the
Snom HV coil to the MV coil and vice versa. In both modes, the difference in currents in the
common winding Ic - IB = Ky ryy I€ passes, so the series and common windings are loaded
with typical power, which is allowed.

In transformer modes (Fig. 2 v, g), power can be transferred from the LV coil to the
MV coil or to the HV coil. It is not possible to load the LV wrap more than the Stun. Mode is
the term of admission of LV — HV or LV — MV is as following:
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Sy < Stip = kusefulSnom (3)

If the Siip is transformed from LV to MV, then it is not possible to transfer additional
power from HV to MV even if the total winding is loaded with the same power and the
winding is not loaded in series. In transformer mode (Fig. 2, g), the common and series
windings are not fully loaded when the stip power is transferred from the LV winding to the
HV winding:

k - S
ly=1I,= usefull] 2R = kusefulIB (4)

therefore, a certain amount of additional power can be transmitted from the MV loop
to the HV (see Figure 2, explanation given for e).

In the combined mode, when the power is transmitted by the autotransformer path
HV — MV and the transformer path LV — MV (Fig. 2, d), the current in the winding series is
as following equation:

P2_|_ 2
ILV=IB=\I BU QB’
B

Where PB, QB — Active and reactive powers transmitted from HV to MV.

Sequential winding load
VB +0F
Sk = (Ug — UC)II(I( = T(UB - Uc) = kusefulSB

From this, it can be seen that even when the nominal power S, = §,,,,,, is transmitted,
the winding series is not overloaded.

The currents in the common circuit are directed in one direction in autotransformer
and transformer modes:

Iy = Iy + Iy
Total winding load
Sgen = Uc(lo + Itn).

After replacing the amount of currents and making the appropriate changes, we get

the following result:

Sgen = \/(kusefulRa + QLV)2 + (kuseful QB + QLV)2 (4')

Where, Pry, Quv — Active and reactive powers transmitted from the LV coil to the MV coil.
Thus, the combined mode LV - MV, HV — MV is limited by the total load and is
allowed under the following conditions

Sgen < Stip = kusefulSnom
The distribution of currents in the combined mode, which transmits power from the
LV and MV windings to the HV winding, is shown in Figure 2, e. In the general winding, the
direction of current in the autotransformer mode is opposite to the direction of the current
in the transformer mode, so the load on the winding can be much smaller than allowed and
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finally zero. The currents in the winding series are interconnected and as a result can
overload it. This mode is limited to serial loading:

S = Fuseru | B+ Q) + Qe+ QR) ()

Where, P, Qc — Active and reactive powers in the MV system;

Prv, Quv is the active and reactive forces on the LV side.

If the following condition is accoplished, the combined mode LV — HV, MV - HV is
allowed:

Sux < Stip = kusefulSnom (6)

There may be other combined modes, i.e., power transfer from MV winding to LV and
HV windings, or operation in deceleration mode by transferring power from HV winding to
MV and LV windings.

DISCONNECTION (BREAK) OF THE LINE WIRE OF PHASE A ON THE MV SIDE

In accordance with [2], this mode can be modeled by the inclusion of three
asymmetrical sources of EMF in the line wires on the MV side. Design schemes for
currents of (a) direct, (b) reverse, and (c) zero sequences of the considered mode are
shown in Fig. 4. In these circuits, the unknown values are currents and EMF E);; E, and
Eo.

In accordance with the method of symmetrical components for two sources of EMF
in phases B and C, we will have

Eyy = a?Eyy + aEyy + Eye = 0, (6)
Eyy = @By + a2Ey, + Eyo = 0,

where a =¢/12%°,

From (6), it follows that

Ey1 = Eyz + Eyo = 0. (7)
When disconnecting the line wire of phase A from the MV side,
Iya = Iy + Iz + Iy = 0. (8)
Taking into account expressions (6)-(8), we obtain

Eyg
) ) . YA
Eyi =Eyp, + Eyo = 1 AiEl 1 9)
+o——+
Zuer  Zuez  Zmeo
Zy, + 714

Eve = )
ME = Tl ke + Zy + 21y

Zyn(Zgy + Z11)

Zgy + Zgy + 214

Zgn(Zg +Z1)

Zyy t Zgy +Z1p
ZguZgy

Zgy + Zyy,

Zygr =Zxm +Zy1 +

Zygz = Zxkm tZyz +
Zygo =Zxkm +Zyo +
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Having determined the EMF E,;; = E,;, + Ej by the formula (9), one can find the
currentsly,, Iy,and Iy,:

I‘ — EME - EMl
M ZMEl ’
I' _ _EMZ
Mz ZMEZ ,

I' — _EMO
Mo ZMEO’

The remaining unknown currents in the diagrams of Fig. 4 are determined by the

formulas
_— UH — EMl - 1.1(/11(ZM1 + Zy1)
a1 = Zun ’
_— —Eno — Iy1 Zxm + Zuiz)
IHZ — ZKH )
_— —EMO - 11(41(ZKM + Zyo)
IHO —_ ZKH J]

i£1 = jHl - izlmriiz = i[{z - iz(/tz;iio = I.II-IO - jfvto.

Knowing the symmetrical components of the currents, it is easy to find the resulting
currents in each winding of the autotransformer. The effective values of these currents
determined by the above parameters are given in Table 1. It follows from the calculation
results, that, in this mode, the currents exceed the rated values in phases B and C of the
series winding, in phases A and B of the common winding, and in phase A of the LV winding.

DISCONNECTION (BREAK) OF THE LINE WIRE OF PHASE A ON THE LV SIDE

In this case, the network operation mode on the LV side will be single phase. In this
case, zero sequence currents in the windings of the autotransformer will not leak. This mode
can be modeled by the inclusion of three unbalanced sources of EMF in the line wires on the
LV side (Fig. 5a). Having performed the transfer of these sources through nodes a, b and c,
we obtain the scheme shown in Fig. 5b. Design schemes for currents of the (a) direct and (b)
reverse sequences of the considered mode are shown in Fig. 6. In these schemes, the
unknown val ues are currents and EMF E; and E,,.

For two sources of EMF in phases B and C (Fig. 5a),

Eyp = a?Epi + aEy, + Eg =0,
E,,=aE  +a’Ep, +Ey =0,
whence it follows that
Ey + Eqp + Ego. (10)
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{a)

Zxn Ly
e L
I Ll
HI1 o
Uy Eny z,
\ 4 H!li VAT
e
(b)

(c)

H g
F Zyn Lxr
HO
Zywm
li‘m
Evig

fwl Zyio

Fig. 4. Design schemes for (a) direct, (b) reverse, and (c) zero sequence currents in
the case of wire breakage on the MV side.
For diagrams in Fig. 6, the following ratios hold:
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. EaE - Eal(l - a') . _Eaz(l - a,Z)
I, = I, = ,(11)
H ZaEl Lz ZaEl
where
E,=Uy :
ZKH + ZKM + ZM1
(a)
4 "ili_lna
L —»
Iy i

ILCT 4
— l‘er':
(b)

__....fjliijw d
— - :
J‘rLd 'ILI:-T "{La l

— "ill_lnh b Ea o EL
—f
fuo i 7

— fll_inr: EE — E];.
_— c
jLL’

Fig. 5. Simulation of disconnecting the line wire on the LV side.

Zyn(Zgm + Zu1)
Zgy + Zgm + Zyt’
ZynZym + Zyz)
Zxy + Zgm + Zyz
When disconnecting the line wire of phase A on the LV side, the linear current is
expressed through the symmetrical components of the phase current:
il,,ina = I.Linal + il,,inaz = \/§Iilej3oo + ﬁlile_j?)oo = 0.

ZaEl =Zg,+7Z,+

Zagy =Zgp +Z15 +

Since
(1-@)e*” = (1 —a?)e 3 =3,
then substituting formulas (11) into the last expression, taking into account (10), we

obtain
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EaEejSOO
. . . Z
Eq1 = Eqz = Eqo = 1ME1 1 .(12)
V3 (70 7)

Zag1r Qg

Having determined EMF values E,;, = E,, by formula (12), currents I;,andl;, can
be found using (11).

The remaining unknown currents in the diagrams of Fig. 6 are determined by the
formulas

(a)
Zxn Zx1
_  ——
— lfg
Iy,
Zxm ‘
E, (1—a) T
Uy
I‘l‘
Mll VAYY VAR
v
O
(b)

Fig. 6. Design schemes for (a) direct and (b) reverse sequence currents.
Uy = B (1 = @) = I3 (Zgr, + Z11)

ZKH

gy =
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Eqo(1 —o?) —I{; (Zgy, + Zy,)
Zgu ’

H2 —

Iy = Ty — i£1:ill\/lz = ly2 — iiz-

Using the found symmetrical components, it is easy to determine the resulting
currents in each of the windings of the autotransformer. The effective values of these
currents determined by the above parameters are shown in Table 1. It follows from the
calculation results that, in this mode, the currents exceed the rated values in phase C of the
series winding, phases A and B of the common winding, and phase C of the LV winding.

DISCONNECTION (BREAK) OF THE LINE WIRE OF PHASE A ON THE HV SIDE

This mode can be analyzed by analogy with the wire disconnection mode on the MV
side. Turning on three asymmetrical EMF sources into the line wires on the HV side in
accordance with the principle of compensation, we obtain

i = UH —Epyq
T Zyg,
. _EHZ
I, = :
iz Zyg2
I' _ _EHO
Ho ZHEO,
where
Uy
) } . VA
Eyy = Eg; = Eyo = HEL ,
1 N 1 N 1
Zyg1r  Zugz  Zugo

(Zxm + Zy1) Zgr, + Z11)
Zym+ Zur + Zxo + Z11
(Zkm + Zu2) Zg, + Z12)
Zxm+ Zuz + Zxo + Z1o'
(Zkm + Zwno)Zx.
o . Zxm + Zyo + Zyy,
Knowing currents I, Iy, and Iy, it is easy to

Zyp1 = Zgy +

Zyg, = Zgy +

Zyg1 = Zgy +

determine the currents in all windings of the autotransformer. The effective values of these
currents for the considered mode are given in the Table 1. It follows from the calculation
results that, in this mode, the currents exceed the rated values in phases B and C of the series
winding, in the common winding of phase B, and in phase C of the LV winding.

The proposed approach and analytical expressions make it possible to determine the
currents and voltages of the phase windings of the autotransformer in the most diverse
asymmetrical modes of operation using parameters taken from reference data. When using
this mathematical model and the results of calculating open-phase modes, one should
remember that the method of symmetrical components is based on the principle of
superposition, that is, on the assumption that the parameters of the equivalent circuit are
constant, which can introduce a certain error into the results of the calculation of some
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asymmetrical modes of autotransformers.
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[TPAKTUYECKHWE MEPBI 110 PET'YJIMPOBAHUIO BE3OITACHOTI'O
ABUXEHHWUA HA ITEPECEKAX

KJIIOYEBBIE CJIOBA: AHHOTALIMA

THIIbI IEPEKPECTOK; B paHHOUW cTaTbe NpeAyCMOTPEHO CBOOOJHOE U IJIaBHOE
110J10Ca 3aMeJieHnA- JIBIDKEHME aBTOMOOWJIeH Ha IMepeKpecTKax W HopMaJibHOe

yCKOpEeHHUA,; JIBM>K€HHeE TPaHCIOPTHBIX CPEJICTB.
HX OCTPOBa,;

KaHaJIM3WpPOBAaHHbIE
NepeKpecTKy;
BpallaTe/JbHOE
JIBIKEHHUE;

CBA3b

CHORROHALARDA XAVFSIZ HARAKATLANISHNI TARTIBGA
SOLISHNING AMALIY TADBIRLARI

KALIT SO'ZLAR: ANNOTATSIYA

chorraha turlari; Ushbu maqolada avtombillarning charraxalarda erkin va ravon
sekinlashuv-tezlanish xarakatlanishi hamda transport vositalarining normalar asosida

bandj; _ harakatlanishi nazarda tutilgan.
ularning orollari;

kanallashtirilgan
chorrahalar;
aylanish harakati;
ulanish

KIRISH.

Avtomobil yo’llarining kesishish va tutashish joylarida maksimal ravishda harakat
xavfsizligini ta’'minlash zarur. Bu esa ularning bir-biriga nisbatan qulay burchak ostida
joylashganiga, kesishuvchi yoki tutashuvchi yo’llardagi harakat miqdoriga, ko’rinish
masofasiga, texnik vositalar bilan jihozlanganlik darajasiga bog'liq bo’lib, harakatni tashkil
etish sxemasini tuzishda shu sanab o’tilgan omillar hal qiluvchi o’rinni egallaydi.
Kesishuvchiyoki tutashuvchi yo’llardagi harakat miqdorining hajmiga nisbatan ular bir yoki
har xil sathda joylashtrilishi mumkin.[1.2]

SHNQ 2.05.02-07 tavsiyalariga ko’ra, avtomobil yo'llarining turli sathda kesishishi va
tutashishini asosan quyidagi hollarda qabul qilish zarur:

Ia darajali yo'llarda - barcha darajali yo’llar bilan, Ib va Ia darajali yo’llarda II va III darajali
yo’llar bilan;

I1I darajali yo'llarning o’zaro kesishish joylarida kelajakdagi jami harakat miqdori bir
sutkada (ikkala kesishuvchi yoki qo’shiluvchi yo’llarda) 8000 yengil avtomobilga keltirilgan
giymatdan oshsa.[3]

MAVZUNING O’'RGANILISH DARAJASI.

Avtomobil yo'llarida ko’'pchilik hollarda tartibsiz ravishda bir sathdagi chorrahalar
va tutashmalar uchraydi. Harakatni tashkil etishda birinchi navbatda yo’l bo’ylab joylashgan
chorrahalarni (u oddiymi, qisman kanallashtirilganmi yoki boshqacha turdagi bo’lishidan
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gat’iy nazar) quyidagi me’yoriy ko’rsatkichlarga keltirish darkor. Ib, Illa darajali avtomobil
yo’llarida kesishishlar yoki tutashishlar soni juda kam bo’lishi kerak.[17,C.270. 20,C.55.
28,C.56]

[ darajali yo’llarda tutashishlar yoki aholi yashash joylaridan tashqarida, asosan 10+5
km oraliqda; II-1II darajali yo’llarda 5+2 km da ko’zda tutilishi lozim.[21,C.551. 12,C92]

Asosiy va ikkinchi darajali yo’llardagi kelajakdagi harakat miqdorining gqiymatiga
nisbatan 1-rasmda keltirilgan nomogrammadan qanday planirovkali chorraha 2-rasm)
lozimligi aniqglanadi.[22,C.66. 23,C.162]

Shahardan tashqaridagi bir sathdagi chorrahalarda harakat xavfsizligini va harakatni
tashkil qilish samaradorligini oshirish uchun quyidagi ishlar bajarilishi lozim:

1. Kerakli bo’lgan yo’l belgilarini, yo’l belgi chiziglarini, yo’l to’siglarini va
yo’naltiruvchi qurilmalarni o’rnatish.

2. Svetofor obektini va avtomatik boshqaruv tizimini joriy qilish.

3. Chorrahadagi ko’rinishni yaxshilash, (daraxtlarni qirqish, turli to’siglarni olib
tashlash, elektr tarmogqlari tayanchlarining joyini o’zgartirish va h.k.). [14,C.416.
16,C.276.18,C.122]

1-rasm. Turli ‘lanirovkali chorrahalar
(a, b, v, g va d -rasmlar nomi 1-rasmda keltirilgan).

4. Sekinlashish va tezlashish tasmalarini qurish.

5. Aylanma harakatni tashkil etish.

6. Chorraha planirovkasini o’zgartirish.

7.1-111 darajali yo’llarga barcha tutash yo’llarda 100+200 m masofada qattiq qoplama
ko’zda tutilishi kerak. IV darajali yo’llarga tutashuvchi yo’llarda 50+100 m masofada gatnov
gismi qoplama bilan qo’langan bo’lishi shart.

Sekinlashish va tezlashish tasmalari I-IIl darajali yo’llardagi bir sathdagi
chorrahalarda va I-IV darajali yo’llardan avtobus to’xtash joylarida quriladi. Bu

tasmalarning enini asosiy tasmalar eni bilan teng yoki eng kamida 3,5 m qabul qilish
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kerak.[19,C.141. 27,C.819]

TADQIQOT NATIJALARL

Avtomobil yo'llarining kesishish yoki tutashishi to’gri burchak ostida bo’lishi harakat
xavfsizligini tahminlashda yaxshi sharoit yaratadi. Kichik burchak (259+109) ostida
tutashish harakat xavfsizligini tahminlashda bir gancha noqulayliklar olib keladi. [8,C.5.
10,C.285. 11,C.294] Aholi yashash joylarini aylanib o’tishda yo’lga tutashish istisno
tariqasida to’g’ri burchak ostida o’tkazilmasa, uni 300 gacha kichraytirish mumkin, lekin
oxirgi holda harakatni to’liq kanallashtirilishi kerak (2-rasm).

a)

2-rasm. Aholi yashash joylarini aylanib o’tish yo’llariga bir sathda tutashishning tavsiya
etilgan planirovkasi: a), b) noto’gri sxemada yo’lni asosiy va ikkinchi darajaga
ajratilmagan; v), g) ikkinchi darajali yo’lda harakat miqdori kam bo’lganda tavsiya
etiladi; d), y,e) harakat miqdori katta bo’lganda; 1-asosiy yo’l; 2-ikkinchi darajali yo’l; 3-
bo’luvchi tasma.

Chorrahada ikkinchi darajali yo’ldan asosiy yo’lga qayiriluvchi transport vositalari
ko’p miqdorni tashkil etganda harakat xavfsizligini tahminlash maqgsadida chorrahaning
planirovkasini tutashish shakliga keltiriladi, yani chorrahadagi ikkinchi darajali yo’lni bir-
biriga nisbatan siljitib, ikkita tutashish hosil qilinadi (3-rasm). Buni odatda «siljitilgan»
chorraha deb yuritiladi.[7,C. 52.24,C.267.30,C.80] Tutashishlarni bir-biridan uzoglashtirish
masofasi harakat miqdoriga, joy sharoitiga qarab 1-jadval ko'rsatilgan qiymatlar olinadi.
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1-jadval
_ o Yo’ldagi ikkita tutashish orasidagi eng kichik
Asosiy yo’lning
bo'vl valici masofa Lo, m
o’ylama qiyaligi, e ,
y dyate ikki va uch tasmalik ) _ )
%0 ) to’rt tasmalik yo’llarda
yo’llarda
0-10 400 500
10-20 500 650
20-30 600 750
30-40 750 900
a) Lo

3-rasm. Tutashish shakliga keltirilgan chorraha a) sekinlashish-tezlashish tasmasi yo’q; b)
sekinlashish - tezlashish tasmali

Yo'lning tutash joylarida harakat xavfsizligini tahminlash va qulay harakatni tashkil
etish maqgsadida ikkinchi darajali yo’llarda xavfsizlik orolchalari gilinadi. Ularning optimal
soni 3 ta bo’lib, uning formasi yo’lning tutashish burchagiga bog’liq ravishda o’zgaradi (4-
rasm).[26,C.70. 29,C.16]

[-1I darajali avtomobil yo’llarida ikkinchi darajali yo’ldagi harakat miqdori asosiy
yo’ldagidan 20 % kam bo’lganda chorrahani bir sathda joylashtirishni t.f.n., 1.S.Sodiqov
tavsiyaga ko’ra cha’ga burilishni uzaytirilgan shaklda bajarish maqsadga muvofiq (5-
rasm).[6,C.365]
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omE L ST
Ny 2 Ve

4-rasm. Tutashish burchagiga nisbatan planirovkaning o’zgarishi
a-<a=309b-a=30+45% v -< a=500+75Y% g - a=90°

5.20.1

5-rasm. Chapga burilish uzaytirilgan chorrahada harakatni tashkil etish (ajratuvchi
tasmaning eni 5 metrdan katta joyda).

Shahardan tashqaridagi avtomobil yo’llarida aylanma harakatli chorrahalarni ko'zda
tutish maqsadga muvofiq emas. Ular shaharga kirishda yoki aholi punktlarida qo’llanilgani
mahqul.[13,C15. 25,C.259] Aylanma harakatni chorrahalarda harakat xavfsizligini oshirish
va harakatni to’g’ri tashkil qilish magsadida aylanadan chiqish joylarini bosqichma-bosqich
kengaytirilishiniko’zda tutish kerak (6-rasm).[9,C.734. 15,C.355]
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6-rasm. Aylanma harakatli chorrahaning chiqish joyini
bosqgichma-bosqich yaxshilash sxemasi

XULOSA.

Xulosa qilib aytganda, avtomobil yo’llarining kesishish va tutashish joylarida
maksimal ravishda harakat xavfsizligini ta’'minlash uchun, avtomobil yo’llari bir-biriga
nisbatan qulay burchak ostida joylashganiga, kesishuvchi yoki tutashuvchi yo’llardagi
harakat miqdoriga, ko’rinish masofasiga, texnik vositalar bilan jihozlanganlik darajasiga,
harakatni tashkil etish sxemasini kabi omillar to’g’ri hal qilishga bog'liqdir.. Kesishuvchi
yoki tutashuvchi yo’llardagi harakat miqdorining hajmiga nisbatan ular bir yoki har xil
sathda joylashtrilishi lozim.
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TEXHOJIOTUA 3APAIKU 3JIEKTPOMOBUJIEH

KJIIOYEBBIE CJIOBA: AHHOTAIIMA

3/IEKTPOMOGHIE, JJIEKTPOMOOWJIN — CaMble IKOJIOTUYHbIE TEXHOJOTUU B MuUpe. B
3apsA/JHOe yCTPOHCTBO, JIAHHOW cTaTbe IMpeJcTaBjeHa WMHPOpMaLUs O TEXHOJIOTUU
TeXHHU4YeCKHe

3aps/KU 3JIEKTPOMOOUJIEH, 3KOJIOTUYEeCKOW 06e30MacHOCTH,

XapaKTEePUCTUKH,
KIIJL 3KOHOMUYHOCTH, OCHOBHBIX TeXHUYECKUX I[apaMeTpax H
SKOIOFMYeCKas pelleHUAX IKCIIepUMeHTaIbHbIX UCCIeJ0BAaHUMN

06€e30IMaCHOCTb,

3KCIIEPUMEHT,

TeXHOJIOTn4YeCKad CUCTeMa

ELEKTROMOBILLARNING ZARYADLASH TEXNOLOGIYASI

KALIT SO'ZLAR: ANNOTATSIYA
elektromobil, zaryadlash, Elektromobil avtomobillari dunyo miqyosida ekologik
texnik ko'rsatkichlar, xavfsizlikni ta'minlovchi asosiy yangi texnologiyalar asosida

volt, kuchlanish, ishlab chiqilgan transport vositalari bo‘lib hisoblaniladi. Ushbu

;i%?;iiﬁrhk’ magqolda elektrmobillarni zaryadlash texnologiyasi, ekologik
ekologikx;\vfsizlik xavfsizligi, samaradorligi, asosiy texnik ko’rsatkichlari,
eksperiment, eksperiment tadqiq yechimlar hagida ma’lumotlar keltirib
texnologik tizim o’tilgan.

KIRISH.

Hozirgi kunda Respublikamizda faoliyat olib borayotgan mulk shaklidan qattiy nazar,
barcha korxonalarning barqaror ishlashini ta'minlash, tashqi bozorlarda raqobat
bardoshligini oshirish uchun wularni qo‘llab - quvvatlash maqgsadida choralar
ko‘rilayotganligi hagida 2018 yil O‘zbekiston Respublikasi “Transport vazirligi” xodimlari
bilan bo‘lgan uchrashuvda prezident Sh.M.Mirziyoev ma'ruzasida ta'kidlab o‘tgandi. [1]

Shu nuqtai-nazardan Respublikamizda xalq xo‘jaligining bozor iqtisodiyotiga o‘tishi
munosabati bilan transport bozoridagi ahvol tubdan o‘zgardi. Avtomobil' sanoatining
rivojlanib borgani sari yechimini kutayotgan muammolar ortib boraverdi va uning
“Mukammal”ligiga qo‘yilayotgan talablarning darajasi ham oshib bordi. Avtomobilsozlikda
“Ergonomika”ga qo‘yilgan talablar asosida barataraf etish yo‘llari ishlab chiqiladi va bunda
avtomobillarning ko‘rinishi, dizayni, konstruktiv tuzilishi, qulayligi va ish unumdorligini
oshirishda hamda haydovchilarning toliqishi va charchashini kamaytirishda, harakat va
ekologik xavfsizligini ta'minlashda qo‘llaniladi. [2.3]

MAVZUNING O’'RGANILISH DARAJASI.

Elektromobil avtomobillari dunyo miqyosida ekologik xavfsizlikni ta'minlovchi
asosiy yangi texnologiyalar asosida ishlab chiqilgan transport vositalari bo‘lib hisoblaniladi.
Shu magsada quyida elektrmobillarni zaryadlash texnologiyasi qayd etilgan: [6, C.18. 8,
C.459]

- 220 V kuchlanish bilan razeidkalar yordamida zaryadlash ishonchli emas;

- Xofjalik elektr tamog‘iga ulanish samarasiz;
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- Uch fazali zaryadlash ishonchli, eng xavfsiz hisoblaniladi, buning afvzaligi jarayonni
kuzatish imkoniyati yuqori;

- Zarayadlash stansiyasini joriy qilish, tezkor zaryalashni amalga oshiradi. 30
dagiqada 80% akkumyatorni zaryalashi mumkin, biroq bu holatda zaryadlash ko‘p vaqtni
oladi.[5,C.22.11, C.102]

2 - rasm. Elektrostansiyalarda zaryadlash.

TADQIQOT NATIJALARI.
Amaliy- elektromobil shaharda harakatlanish uchun eng qullay hisoblaniladi. Zahira
78


http://elavto.uz/portfolio-item/aliquam-eratac/
http://elavto.uz/portfolio-item/curabitur-et-ligula/

°
IJ o U R NAL Journal of Academic Research and Trends in Educational Sciences (JARTES)
VOLUME 1, ISSUE 4 / ISSN 2181-2675

yurish bir kunga to‘liq etadi.

Samaradorligi - zaryadlash 100 kmga 10000 so‘mni tashkil etadi. Ushbu holatda
elektromobil amalda texnik servisga talab sezmaydi.

Elektromobilni zaryadlashda 1 kVt uchun 350 so‘mni tashkil etadi. 300 km masofani
bosib o‘tishi uchun 30 000 miqdorida elektro energiya tan - narxni tashkil etadi. Hozirgi
kunda 300 km masofa uchun 170 000 so‘mni tashkil etadi. Eloktromobilni zaryadlash ushbu
holat uchun 5,3 barobar arzon va qulaydir. [10, C.53. 12, C.140]

Xavfsizligi-ushbu ekspluatasiyaga joriy etilayotgan avtomobillar xarakatlanish
jarayonida juda katta havfsizlik talablariga javob beradi, shunigdek shovqinsiz.

Ekologik xavfsizligi - elektromobil 100% atrof - muhitga zarasiz hisoblanib yevro
ittifogning texnik talablariga to‘liq javob beradi

Elektromobilning asosiy texnik ko‘rsatkichlari: Maksimal tezlik 140 km/s, zahira
yurish davomiyligi 300 km, batareya quvatti75 kVt.soat,zaryadlanish vaqti40 daqiqa, 100
km/s 8 sekundda tezlanish oladi, Foydali ish koeffisenti .-90%. [18, C.1349]

Eksprement tadqiq yechimi: Avtomobilsozlikning keyingi rivojlanishi nafagat yangi
ixtirolar, balki ommaviy ishlab chigarishning yangi usullarini yaratish va tadbiq etish bilan
xarakterlanadi.

Yigirma birinchi asr boshidan alohida avtomobil' ishlab chigarish tizimi o‘rniga
ommaviy va seryali ishlab chiqarish paydo bo‘ldi. Birin keyin avtomobil' modellari ko‘paya
bordi, ixtirochilar avtomobil' detallari yengil va tez almashtirish va avtomobillarning
detallarini o‘zaro almashuvchanligini ta'minlashga e'tibor garatmoqdalar, shuningdek
ekologik xavfsiz bo‘lgan avtomobillarni ishlab chiqgishga e'tibor kuchaymoda. Shu o‘rinda
elektromobillarni ekspluatasiya qilish davriyligi zaryadlash postlarinig xususiyatiga
bog‘liqdir.[1,C.33. 3, C.5]

Elektromobillarni zaryadlash postlarining ish ko‘lami va tasnifi o‘zida ishchi
postlarni jamlagan texnologik maydonchalar o‘lchamlariga bog'liq. Shuning uchun postlarni
loyixalashda ishchi postlarni aniglashdan boshlanishi kerak.

Shuning uchun loyihalashda postlar sonini aniqlashdan boshlanadi. Qarov ishlari
posti jarayonlar bir xilligini hisobga olib o‘tkazuvchanlik qobiliyatiga asosan
aniglanadi.[2,C.51. 14, C.552]

Ayrim postlar, masalan akkumlyator batareyalarni zaryadlash alohida hisoblash
usulini talab giladi. maydonning kengligi bunday postlar uchun, zaryadlash toki kattaligiga
ya'ni bir paytda zaryadlanadigan akkumlyatorlar soniga bog‘liq. Umum foydalanishda
zaryadlash postlarida 1 ishchi uchun 1,5 -2,5 m2/kishi bo'lishi kerak.[7, C.91. 13, C.654]

Shuning uchun loyihalashda postlar sonini aniglashdan boshlanadi. Zaryadlash
posti jarayonlar bir xilligini hisobga olib o‘tkazuvchanlik qobiliyatiga asosan aniglanadi.

Postning o‘tkazuvchanlik qobiliyati yondosh avtomobil yo‘llarining o‘tkazuvchanligi
asosida va harakat jadaligining chastotasi asosida aniqlanadi:

N-V. t
“ m_-100 d
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bu yerda: N-zaryadlash posti kattaligi, avtomobil /yil;

V, - zaryadlash miqdori;

m,,- yillik ish kunlari soni;

B - mavsumiy koeffisient.

Postning o‘tkazuvchanlik qobiliyati ko‘rsatkichidan kelib chigqan holda, zaryadlash
postlar soni-X; quydagicha aniqlaniladi;

X :M.lgo
V

3
[24

bu yerda: A, — avtomobillarning bir yilda o’tkazish qobilyati;
to- zaryadlash vaqti, soat;
V- kunlik zaryadlash miqdori;
[lmiy eksprement tadqiqot natijalari uchun postning o‘tkazuvchanlik qobilyati
quydagicha aniqglaniladi
N,=3650 marta/yil; t,=0,4 soat; f=0,9; m = 365 kun/yil; V,=220v ; bo’lganda.
~ N-V_t, BA = 3650-220-0,4-0,9
“"m_-100 “ 100-365
[lmiy tadqiqot uchun elektromobillarni tizimli zaryaddan o‘tkazadigan, barcha
operatsiyalar vaqti 0,4 soat, minimal vaqt esa 0,2 soat bo‘lgan texnologik maydonchani olish
mumKkin. Bu xolatda zaryadlash tizimi ikkitadan ortiq bo‘lmasligi kerak. [4, C.39. 9, C.13]
Eksprement tadqiqot uchun quyidagi ma'lumotlarni olamiz: zaryadlash postlar soni,

=7,92~8

Xz

X = % -100=1,4 =~ 2nocm

3
(24

Texnologik tizimlarniloyihalashda jarayonida zarur postlar soni hagida ma'lumotdan
tashqari, elektromobillar o‘lchamlari, geometrik parametrlari, mo‘ljallanayotgan texnologik
jihozlar o‘lchamlari, xizmat ko‘rsatish va turli ishlarni bajarish uchun maydonchalar,
shuningdek texnika xavfsizligi talablariga hisobga olinishi kerak. Loyihalashda mavjud
qurilish konstruksiyalarining o‘lchamlari hisobga olish kerak bo‘ladi. [15, C.70. 16, C.819.
17,C.207]

XULOSA.

Xulosa qilib aytganda, ayrim texnologik maydonlarni rejalashtirishda
elektromobillarning postlar bo‘ylab harakatlanishini ham hisobga olish magsadga muvofiq.
[lmiy tadqiqot uchun elektromobillarni tizimli zaryaddan o‘tkazadigan, barcha
operatsiyalar vaqti 0,4 soat, minimal vaqt esa 0,2 soat bo‘lgan texnologik maydonchani olish
mumKkin. Bu xolatda zaryadlash tizimi ikkitadan ortiq bo‘lmasligi kerak.
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U3YYEHUE OTIBITA YIIPABJIEHUS BE30MACHOCTbIO
MEXX/IYHAPOJIHOTO IBVXKEHHUA

KJIIOYEBBIE CJIOBA: AHHOTAIIMA

JLOPOXKHAsI CETb, B [JaHHOW cTaTbe aHaJU3UPYeTCA 3apyOeXKHbIM  ONbIT
MexAyHapo/HbIE ynpaBJieHUs1 6e301aCHOCTHIO JOPOKHOTO JIBUXKEHHUS, OCHOBHBIE
TipaBha, npo6JIeMbl MEXJYHAapOAHbIX HOPM WM INPaBWI U Pe3yJIbTaThbl
Zg;%l:::fgzﬂmeﬂm, UCC/IeJOBaHUM, TPUMEeHeHWe NPaBUJ/l Ha 3TUX YJIMIAX, COCTaB,
BOUTEb, COCTOSIHME TPAHCIIOPTHBIX CPEJCTB U JP. COObITHS, CBI3aHHbIE C
melexoy, HECKOJIbKUMHU (GaKTOpbl W3ydeHbl. [IpoaHaJu3UpoBaH OMBIT
OKpy’Kalolas cpejia, M3y4YeHUs W  BHEAPEHHMS  MEX/JYHapOJHbIX  IpaBUJI
aBTOMOGHJIb, 6€30MaCHOCTH JJOPOXKHOI'O IBUKEHHUS.

Aopora,

CTOJIKHOBEHHE

YO‘L HARAKATI XAVFSIZLIGINI BOSHQARISH BO‘YICHA
XALQARO TAJRIBALARNI O‘RGANISH

KALIT SO'ZLAR: ANNOTATSIYA

yo’l tarmog’i, Ushbu magqolada yo’l harakati xavfsizligini boshgarish bo’yicha
xalgaro qoidalar, o xalgaro tajribalarning tahlili xalqaro qoidalar hamda
yo'l transport xavfsizligi, goidalarning hozirgi kundagi asosiy muammolari va olib
haydovchi, . . .. . , ) .
piyoda, borllggn jcadqlqot natl]a}larl, .u.shbu kg (‘:halarda _qmdalarnmg
muhit, go’llanishi, transport vositalarining tarkibiga, holatiga va shunga
avtomobil, o’xshash bir qancha omillarga bog’liq hodisalar o’rganib
yo’l, chigilgan. Yo'l harakati xavfsizligining xalqaro qoidalarini
to’qnashuv o’rganish va ularni joriy qilinishi bo’yicha tajribalar tahlil qilindi.

KIRISH.

O’zbekiston Respublikasida so’ngi yillarda iqtisodiy o’zgarishlar hayotga izchil joriy
etila boshladi. Chunonchi, avtomobil ishlab chiqarish sanoati yo’lga qo’yildi, yo'l qurilish
sohasi jadallashtirildi, shuningdek, chet el davlatlari bilan savdo aloqalari yuqori darajaga
ko’tarildi. Bu esa, tabiiy ravishda Respublika avtomobil yo’llarida harakat miqdori yildan-
yilga ortishiga olib keldi. Hozirgi va istigboldagi asosiy masalalardan biri avtomobil
yo’llarida harakat xavfsizligini ta’'minlashdan iborat bo’lib, unda yo’l-transport hodisalari,
ularda halok bo’luvchilar va tan jarohati oluvchilar sonini, ko’riladigan umumiy ijtimoiy-
igtisodiy zararlarni kamaytirishga qaratilishi zarur.

Mamlakatimizda yo’l harakati xavfsizligini ta’'minlash, yo’l-transport hodisalarining
oldini olishga alohida e’tibor garatilib, bu boradagi ishlarni yanada yaxshilash choralari
ko’rilmoqda. Xususan, soha qonunchiligi zamon talablari asosida izchil takomillashtirib
borilmoqda.

Avtomobil yo’llarida harakat xavfsizligini tashkil etish bugungi kundagi muhim
muammolardan biriga aylanib bormoqda. Avtomobilning atrof-muhitga etkazadigan
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zararlari miqdori kundan-kunga oshib bormoqda, eng asosiysi esa, yo’llarda sodir
etilayotgan yo’l-transport hodisalari natijasida ko’plab odamlarning jabr ko’rishlari va
hayotdan ko’z yumishlaridir. Yo'l-transport hodisalarining oldini olish uchun ko’rilayotgan
gator tadbirlarga garamasdan, ularning miqdori kamayishiga erishib bo’lmayapti. Bu esa,
yo’l harakati xavfsizligi muammolariga o'ta jiddiy yondoshish zarur ekanligini
mutaxassislar oldiga vazifa qilib qo’'ymoqda. Harakat xavfsizligini ta’'minlash uchun unga
ilmiy yondoshish, uning barcha serqirra jarayonlarini tahlil etish zarur. Buning uchun yo'l
harakati xavfsizligi bo’yicha mutaxassislar yo’l harakatining asosiy ko’rsatkichlarini,
yo’llardagi sharoitlarning transport oqimlari harakatlariga qanday ta’sir ko'rsatishlarini,
transport oqgimlarini boshqgarishning texnik vositalari orqali yo’l harakatini boshqgarish
bo’yicha bilimlarga ega bo’lishlari zarur.

Bizga ma’lumki butun dunyoda yo’l harakati xavfsizligi (YHX) sohasida juda ko’plab
muammolar mavjud. Jahon tajribasi shuni ko’rsatadiki, inqiroz davrida, aynigsa xavfli
faoliyat sohalarida, qo’llaniladigan boshqaruv usullari yaroqsiz deb tan olinadi va tub
o’zgarishlarni ta'minlaydigan innovatsion usullar bilan almashtirildi. Boshqaruvning yangi
usullarini joriy etish bilan vazifalarni tezroq, osonroq va shuning uchun arzonroq va
yaxshiroq hal qilish kerak.

ADABIYOTLAR TAHLILI VA METODOLOGIYASI.

Olib borilgan tadqiqotlarni tahlili shuni ko’rsatadiki, yo’l tumanlashtirish ishlari
Q.X.Azizov [1], R.A.Abduraxmanov, S.Z .Azizov [2], B.®.ba6koB [3], 0.K.Adilov [9],
U.Nurullayev [10] l.Umirov [4, 5, 6, 7, 8], B.Begmatov [15, 16,17, 18, 19], Y.Hamraqulov [11,
12, 13], N.Odilov [20, 21] va boshqalar tadqgiqotlarida uchraydi. O’zbekiston Respublikasi
tog’'li hududida yo'llarni dengiz sathidan balandligi bo’yicha tumanlashtirilgan.
Tumanlashtirishlarda asosiy mezon sifatida avtomobillar harakat xavfsizligi ko’rsatkichi
olingan. Tadqiqotlarda harakat sharoitiga ta’sir etuvchi omillarga tizimli yondashilmagan
va tizimli tahlil qilinmagan, harakat sharoiti nazariy asoslari takomillashtirilib, harakat
sharoitini baholash mezonlari kiritilmagan.

Bulardan tashqari, yo’l harakati bo’yicha mutaxassislar avtomobil yo’llarida sodir
etilayotgan yo’l-transport hodisalarini atroflicha o’rganishlari uchun ularning turlari,
miqdorlari hagida ma’lumotga ega bo’lishlari, YTHlarini yig'ish tizimi, ularni hisobga olish
tartiblarini va ularni tahlil etish usullarini mukammal bilishlari zarur. Qolaversa yo‘l-
transport hodisalarining oldini olish borasida amalga oshirilayotgan ishlar samaradorligini
oshirish, transport va piyodalar, jumladan, bolalar ishtirokidagi YTHlarning oldini olish
borasida aniqlangan kamchiliklarni bartaraf etish chora-tadbirlarini ko‘rish, transport
vositalarining texnik tayyorgarligini yaxshilash va ushbu masalalarga keng
jamoatchilikning, turli tashkilot va muassasalar rahbarlarining hamda ommaviy axborot
vositalarining e’tiborini qaratish shu sohadagi ishlarni yanada jonlantiradi. Jahon
amaliyotida yo’l-transport hodisalarini "nolga" tushirish muammosini hal qilish uchun hali
ham innovatsion usullar mavjud emas.

NATIJALAR.

Xorijiy mamlakatlarda, qoida tariqasida, yo'l harakati xavfsizligini kafolatlash
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masalalari yo'l harakati qoidalarini tartibga soluvchi barcha turdagi normativ-huqugqiy
hujjatlarni tasdiglash, shu jumladan qoidabuzarliklar uchun javobgarlikni belgilash, shu
jumladan ushbu sohada yig'ma standartlarni o'rganish va tatbiq etish yo'li bilan hal etiladi.
Shubhasiz, innovatsion jamiyatda transport vositalarining ahamiyatini qayta ko'rib chiqish
qiyin, ular nafaqat aholining iqtisodiy, balki ijtimoiy ehtiyojlarini ham qondirish uchun juda
katta ahamiyatga ega. Ko'pgina hollarda, turli xil transport vositalari bo'lmagan taqdirda,
sanoat korxonalari faoliyati, savdo faoliyati, tibbiy va boshqa turdagi xizmatlar amalga
oshirilmaydi. Bu transportlarsiz, dam olish va odamlarning o'zaro aloqasi mumkin emasligi
bilan bevosita bog'liqdir. Jahon hamjamiyatining mutlaqo barcha davlatlarida transportning
rivojlanishi umuman iqtisodiyotni shakllantirishga turtki bo'ldi.

Shu bilan birga, avtomobillashtirish jarayoni ham salbiy tomonlarga ega.
Avtomobillashtirishning asosiy va bizning fikrimizcha, salbiy natijasi yo'llarda yo’l-
transport hodisalarining ko’p sodir bo’lishi hisoblanadi. Yo'l harakati xavfsizligi
jamoatchilikni tashvishga soladigan birinchi darajali jamoat masalasi bo'lib qolishni
to'xtatmaydi. Xalgaro hamjamiyatning istigbolli tajribasi shuni ko'rsatadiki, yuqoridagi
masalani fagat davlat darajasida kompleks hal gilish mumkin.

Ko'pgina davlatlar yo'l harakati xavfsizligini muvofiglashtirish muammosini umumiy
gabul qgilingan me'yorlarga kamaytiradi. Bolgariya, Ispaniya, Daniya, Finlyandiya va boshqa
ko'plab mamlakatlarni ijobiy misollar sifatida ko'rsatish mumkin. Frantsiyaning tajribasi
alohida e'tiborni jalb qilmoqda, unda Yo'l harakati qoidalari, jumladan 5 jildlj, yo'l belgilari
va signallari bo'yicha idoraviy ko'rsatmalar, yo'llarni saglash va saglash qoidalari hamda
Jinoyat kodeksi asosiy hujjat hisoblanadi. Frantsuz yo'l harakati qoidalarining beshta jildi
gonun chiqgaruvchi va tartibga soluvchi gismlarga bo'lingan bo'lib, ular tarkibida istisnosiz
yo'lda vaziyat bilan bog'liq barcha masalalarni barqarorlashtiradigan qoidalar to'plami
mavjud.

Estoniyada transportning har qanday turiga oid qonunlar, shuningdek to'g'ridan-
to'g'ri yo'llar to'g'risidagi qonunlar qabul qilingan.

Aksincha, Germaniyada asosiy qonun - "Yo'l harakati xavfsizligi to'g'risida", "Yo'l
harakati qoidalarini buzish to'g'risidagi qonun" dan tashqari, haydovchining huquqlari va
manfaatlariga daxldor muammolarni tartibga soluvchi Yo'l harakati qoidalari kodeksi
alohida ishlaydi. Kodeksda haydovchilik guvohnomasi to'g'risidagi ma'lumotlar,
shuningdek qoidabuzarliklar va transport vositalari to'g'risidagi ma'lumotlar mavjud.
Bundan tashqari, unda jarima katalogi deb ataladigan yo'l harakati qoidalarini buzganlik
uchun jarimalar tizimining juda to'liq tavsifi mavjud.

[taliya, Xitoy, Ozarbayjon, Turkiya, Yaponiya kabi ba'zi mamlakatlarda yo'l harakati
goidalari yo'l harakati to'g'risidagi qonunning ajralmas qismi hisoblanadi yoki qonunchilik
darajasida qabul qgilingan.

MUHOKAMA.

Shuni ta'kidlash kerakki, Finlandiyada to'g'ridan-to'g'ri yo'l muassasalarida
sharoitlar sifatini yaxshilash uchun Finlyandiyaning Texnik tadqiqotlar markazi tomonidan
yaratilgan "TARVA" maxsus kompyuter dasturi qo'llaniladi. Bunday dastur sizga yo'l
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harakati xavfsizligi darajasini aniglashga imkon beradi, chunki yo'l uchastkasidagi turli xil
ma'lumotlarni yani transport intensivligi va avtohalokat darajasi baholash zarur.
Bizningcha, yo'l harakati qoidalarini buzganlik uchun jazolarning kuchaytirilishi dunyoning
ko'plab mamlakatlarida qiziqish uyg'otmoqda. Turli xil adabiyotlarni o'rganish shuni
ko'rsatadiki, yo'l harakati qoidalari qat'iyroq bo'lsa va qoidalarga rioya qilmaslik uchun jazo
choralari aniqroq bo'lsa, baxtsiz hodisalar, shu jumladan jarohatlanish darajasi ancha past
boladi.

Masalan, biz Buyuk Britaniyani keltirishimiz mumkin, bu erda politsiya xodimi
goidalarni buzgan holda to'xtab turgan mashinani ochib, uni jarima maydoniga olib borish
imkoniyatiga ega.

Hozirgi paytda Norvegiyada barcha manfaatdor tomonlarga bir-birining vakolati va
ijobiy tajribasini o'zaro ta'sir o'tkazish yo'li bilan, axborot tarqatish orqali samarali qo'llash
huquqini beruvchi Milliy yo'l harakati xavfsizligi forumi mavjud[6].

Yuqoridagilar ba'zi xulosalar chigarishga imkon beradi:

o dunyodagi aksariyat mamlakatlar yo'l harakati xavfsizligini tartibga soluvchi
targoq hujjatlarni qo'llash imkoniyatidan voz kechishdi va amaldagi qonunchilikni
kodlashdi. Rossiyada, aksincha, tegishli normativ-huquqiy hujjatlar tizimlashtirilmagan va
ularning rivojlanishi etarli darajada tartibga solinmagan. Ushbu sohadagi mavjud qonun
hujjatlarida etarlicha kelishmovchiliklar va huquqiy kamchiliklar mavjud;

J Rossiya Federatsiyasida yo'l harakati sohasi, qoida tarigasida, huquqgning turli
sohalariga yoki qonunchilikning turli sohalariga tegishli normativ-huqugqiy hujjatlar bilan
tartibga solinadi, bu esa ayrim hollarda jamoat munosabatlarini tartibga solishda o'xshash
bo'lmagan terminologiya bilan farq qiladi;

J bundan tashqari, normativ-huquqiy hujjatlar tarkibiga yo'l harakati sohasini
muvofiglashtiruvchi qonun hujjatlarida, qonunosti hujjatlarida va idoraviy hujjatlarda
go'llaniladigan juda ko'p migdordagi murakkab atamalar va huquqiy tuzilmalar mavjud;

XULOSA.

Xulosa qilib aytish kerakki, uzoq va yaqin chet ellarda ham yo'l harakati xavfsizligini
ta'minlash bo'yicha amaliy tadbirlar xorijiy gonunchilikda asosiy e'tibor huqugbuzarlarning
moddiy javobgarligiga berilganligini tasdiqlaydi.

Davlatning ijtimoiy-iqtisodiy rivojlanish darajasi va boshqa muhim ko'rsatkichlarni
hisobga olgan holda, biz qonunchilikning ijobiy Evropa tajribasini qo'llashni va yo'l harakati
xavfsizligini ta'minlashga qaratilgan davlat organlarining boshqaruv faoliyatining aralash
modelidan foydalanish zarur deb hisoblaymiz.

Yo'l harakati xavfsizligini boshqgarish bo’yicha xalgaro tajriba muhokama qilingan
yani xulosa qilib aytish kerakki, uzoq va yaqin chet ellarda ham yo'l harakati xavfsizligini
ta'minlash bo'yicha amaliy tadbirlar xorijiy gonunchilikda asosiy e'tibor huqugbuzarlarning
moddiy javobgarligiga berilganligini tasdiqlaydi.

Davlatning ijtimoiy-iqtisodiy rivojlanish darajasi va boshqa muhim ko'rsatkichlarni
hisobga olgan holda, biz qonunchilikning ijobiy Evropa tajribasini qo'llashni va yo'l
harakati xavfsizligini ta'minlashga qaratilgan davlat organlarining boshqaruv faoliyatining
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aralash modelidan foydalanish zarur deb hisoblaymiz.
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[TOKA3ATEJIM 3OPEKTUBHOCTH UCITOJIb30BAHHUA
['’A30BOI'O TOIIJTUBA HA ABTOMOBHUJIBHOM TPAHCIIOPTE

KJIIOYEBBIE CJIOBA: AHHOTAIIMA
TPaHCIOoPT, B 3Toli cTaTbe mepeyuc/ieHbl CaMble OCHOBHbIE IMOKa3aTeJau
aBTOMOOHUIIB, 3pEeKTUBHOCTH UCMOIb30BaHUS Ia30B. [[pyMeHeHNe ra30BOro

CKMKEeHHBIN U CKaTbIN
ras,
rasoBblii 6aJII0H,

TOIIJIMBA B CHUXKEHHWHU HETATHUBHOT'O BO3ﬂeﬁCTBHH aBTOMOOUIEH
Ha OKpyXawllyr cpedy I[MO03BOJIUT HE€ TOJIbKO YJY4YIIHUTDb

SKCIUIYATAMOHHBIH, 3KOJIOTUYECKHE MOKa3aTeJsH, HO U NpOJJIUTD
NPUPOAHBIH ras, paboTOCOCOOHOCTh W CPOK 3KCIJIyaTallMd  JBUraTesis,
GEH3MH, COXPaHUTH AJIUTEJbHOE BPEMS COCTOSIHUE JleTaied U JJOOUThCA
AU3eb, psjia IPyryX MOJ0KUTENbHbIX TOKa3aTeen.

ABHUTraTeJ/b

AVTOMOBIL TRANSPORTIDA GAZ YONILG’'ILARIDAN
FOYDALANISHNING SAMARADORLIK KO’'RSATGICHLARI

KALIT SO'ZLAR: ANNOTATSIYA
transport, Ushbu maqolada gazlardan foydalanishning eng asosiy
avtomobil, samaradorlik ko’rsatgichlari keltirib o’tilgan. Avtomobillarning

suyultirilgan va siqilgan
gaz,

atrof muhitga salbiy ta’sirlarini kamaytirishda gaz yonilg’ilaridan
foydalanish ekologik ko’rsatgichlarni yaxshilash bilan birga

gla(z;lil:la(t):t’sion, dvigatel ish samaradorligini va ishlash muddatini ham
tabily gaz, uzaytirishi, detallarning uzoq muddat o’z holatini saglab turishi
benzin, va boshqa bir qator ijobiy ko’rsatgichlarga erishish mumkin
dizel, bo’ladi.
dvigatel

KIRISH.

O'zbekiston avtomobil ishlab chiqaruvchi sanoqli davlatlardan biri hisoblanadi.
Bugun yurtimiz ko'chalarini to’ldirib yurgan yengil va yo'lovchi tashishga mo'ljallangan
ishonchli, qulay, xavfsiz avtotransport vositalari aholi uzog'ini yaqin, mushkulini oson
gilmogda. Sohaga zamonaviy texnologiyalarning izchil tatbiq etilayotgani,
modernizatsiyalash ishlarining jadallashgani jahon standartlariga mos avtotransport
vositalari ishlab chigarish imkonini yaratayotir.

O'zbekiston Respublikasi Vazirlar Maxkamasining 2007 yil 10 fevraldagi
"Avtomobillarni gaz bilan to'ldirish kompressor stantsiyalari va avtomobillarga gaz quyish
stantsiyalari shoxobchalarini rivojlantirish hamda avtotransport vositalarini suyultirilgan
va siqilgan gazga bosqichma-bosqich o'tkazish chora-tadbirlari to'g'risida" gi qarori asosida
olib borilayotgan ishlar, ayniqsa, 0'z samarasini bermoqda . Bu borada O'zbekiston Ekologik
harakati, O'zbekiston Savdosanoat palatasi hamda poytaxtimizdagi "Gazomir - PRO"
mas'uliyati cheklangan jamiyati tomonidan avtotransport vositalarini ekologik toza
mugqobil yonilg'i turlariga o'tkazish bo'yicha amalga oshirilayotgan tadbirlarni alohida
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ta'kidlab o'tish joizdir.

Hozir Yer sharidagi milliardga yaqin avtomobil atmosferaga yiliga 300 mln. t ga yaqin
har xil zaharli gazlar, chang, qurum va boshqga qattiq zarrachalar chigarib ifloslamoqda.
Bundan tashqgari avtomobilni og’ir vaznli bo’lishi ham yonilg’i sarfi ortishiga, bu esa 0’z
navbatida bugungi kundagi eng dolzarb ekologik muammo bo’lgan atrof-muhitga
chiqadigan zaharli gazlar va shovqin (dvigatel shovqini) migdorining oshishiga sabab
bo’lmoqda .

ADABIYOTLAR TAHLILI VA METODOLOGIYA.

Gaz ballonli avtomobil -sigilgan yoki suyultirilgan yonuvchi gazlarda ishlovchi
avtomobil bo’lib, gaz ballonlari avtomobil shassisiga, ba'zan tepasiga o‘rnatiladi [3, 4].
Tabiiy gazlar, neftni qayta ishlash va qazib olishda yo‘lakay olinadigan gazlar va tosh
ko‘mirni gayta ishlab olinadigan koks gazlari sigilgan holatda bo‘ladi. Siqilgan gaz ballonga
metan gazi 20 MPa gacha bosim bilan haydaladi. Suyultirilgan gazlar: propan-butan va
propilen-butilen odatdagi haroratda suyultirilib, ballonlarga 1,6 MPa bosim bilan
haydaladi; suyultirilgan metan gaz atmosfera bosimida va —161,3° haroratda suyultirilib,
1 MPa bosim bilan izotermik ballonlarga haydaladi . Gaz ballonli avtomobilning suyuq
yonilg‘ida ishlaydigan avtomobillardan afzalligi shundaki, bunda dvigatel detallari kam
yeyiladi, qisish darajasini oshirish hisobiga dvigatel quvvatini oshirish imkoni bo‘ladi,
yonilg'i tejaladi, dvigateldan chiqadigan gazlarning zaharliligi kamayadi [5, 6].

Hozirgi kunda transport vositalaridan chigadigan tutun gazlar atmosfera havosini
ifloslantiruvchi asosiy manba hisoblanadi [16, 19, 21]. Transport vositalaridan chigayotgan
zararli gazlarni kamaytirish uchun transport vositalarini yilning har choragida bir marta
ekologiya ko‘rigidan o‘tkazib turish lozimdir [7, 9, 18]. Ekologiya ko‘rigida transport
vositalaridan chigadigan gazlar miqdori gaz-tutun o‘lchagich vositalari yordamida
tekshiriladi va diagnostika qilinadi [11, 12, 14]. Boshqarmamizda zaruriy gaz-tutun
o‘lchagich vositalari bilan jihozlangan diagnostika punkti faoliyat ko‘rsatayapti [15, 17, 20].
Tutun va gaz miqdori belgilangan me’yorlardan yuqoriligi aniglangan hollarda transport
vositalari diagnostika qilinib, gayta ta’'mirlangandan keyingina ulardan foydalanishga
ruxsat berilmoqda [8, 10, 13].

NATIJALAR.

O'zbekiston Respublikasining avtomobil parki mamlakatda va chet ellarda ishlab
chigarilgan avtobuslar, yuk avtomabillari va engil avtomabillarning yangi modellari bilan
muttasil to'lib bormoqda. Respublikamiz avtomobilsozlik sanoatida ishlab chigarilayotgan
avtomobillarning raqobatbardoshligini oshirish maqsadida avtomobillarni konstruktsiyasi
va uning ekspluatatsion xususiyatlarini yaxshilash, muqobil energiya manbalarida
ishlashini takomillashtirish talab etiladi. Bundan tashqari, avtomobillarni siqilgan va
suyultirlgan gaz yonilg'isiga o’tkazilishi, ularga polimer va kompozit materiallarning
go’llanilishi ham yoqilg'i tejash standartlariga to’la mos keladi. Mamlakatimizda ishlab
chigarilayotgan avtomobillarning konstruktsiyasiga (asosan kuzov va kabina qismiga)
polimer va kompozit materiallarning qo’llanilishi, eng asosiysi sigilgan va suyultirlgan gaz
yonilg'isiga o’tkazilishi, qator ekologik ko rsatgichlariga ijobiy ta’sir etadi.
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Bunga quyidagi sabablar bilan erishiladi:

1.Yonuvchi aralashma tarkibi va yonish jarayonlarini yaxshilanishi;

2.Yonilgi uzatish va o't oldirish tizimlarining takomillashuvi;

3.Dvigatel ishini boshqaradigan elektron tizim chiqindi gazlarni neytrallagich, benzin
bug’larine tutib oluvchi tizim qo’llanishi. Benzinli avtomobillarda konstruktsiyani
yahshilaydigan eng samarali usullar quyidagilardan iborat:

- chiqindi gazlarni qayta pirqilyatsiya qilish (NOx miqdorini 40-60% kamaytiriladi)
va ikki komponentli katalitik neytrallagichi qo’llash (CO va CxHy miqdorini 75-90%
kamaytiriladi);

- kirish kollektoriga yonilg'i purkalishini boshqgarish (chiqindi gazlarning zaharligini
25-30% kamaytriladi);

- doza bilan purkash, electron boshqarish tizimi va uch komponentli neytrallagichni
gamrab olib ish jarayonlarini va chigindi gazlarini boshqaradigan kompyuter tizimini
go llash;

- ko'p klapanli dvigatel tsilindrlariga do"zalab purkashni boshqgarish (zaryad uyurmali
harakat qiladi va chiqindi gazlarning zaharliligi EVRO-3 meyorlariga keladi-CO 2,3 g/km
gacha CxHy 0.2....0.3 g/km gacha); 76

- uglerod bodomli so'rbentlarni qo’llash hisobiga benzinlarning meyoriy
ko rsatkichlarini boshqarish (benzindan engil uglevodorodlar buglanib chiqgishi 85- 95%
kamayadi). Dizel avtomabillarida;

- turbonadduv va hovani oraliq sovutish (NOx va qattiq zarralar 30% gacha
kamayadi);

- Chiqindi gazlarni katalatik oksidlaydigan neytrallagichni start neytrallagich bilan
birga qo’llash (CO -85-95, CxHy -75 -80, NOx 20% kamayadi);

- purkash bosimini 18...20 MPA gacha etkazish va uni electron boshqarish (yonilg'i
juda mayda zarralarga aylanadi, tez va to'lig yonadi, qattiq zarralar 40- 60% gacha
kamayadi). Seriyali oddiy ishlab chiqarilayotgan avtomabillarni chiqindi gazlarni
zaharligini kamaytiruvchi qurilmalar bilan jihozlash;

- 0 toldirishning kontaktsiz tizimini ko'llash (dvigatel quvvati 3-5 % ortadi yonilg'I
7% zararli chigindilar 15...20 % kamayadi);

- o't oldirishning kontaktsiz tizimini majburan salt yurgazadigan ekonomayzer bilan
birga qo'llash (zararli chigindilar 30% kamayadi);

- ikki komponentli katalotik neyrallagich (har 160 000 km yo’ldan so'ng
almashtiriladi);

- neytrallagich ichiga ornatiladigan katalizator ish jarayonida chiqindi gazlarning
suyuq va qattiq komponentlari bilan ifloslanadi, sulfat bilan qoplanadi.

Shuning uchun har 20...25 000 km dan keyin sigilgan havo bilan purkalishi 3,4 soat
davomida issiq suvda chayilishi, keyin quritilishi kerak. Bunday regeneratsiya 3 marta
o tkazilgandan keyin katalizator alishtiriladi:

- yonilg'i sifatida sigilgan tabiiy gaz yoki suyultirilgan gaz (propan) ishlatishi;

- tormo 'z kolodkalrida va ilashma disklari tarkibida azbest va qorg oshin bo' lmagan
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ust qo'ymalar ishlatish (30% azbest va 5% changhavoga tarqgamaydi);

- yonilg’'i sarfi va atrof muhit ifloslanishini kamaytirish maqgsadida mamlakat
avtomobil sanoatida ishlab chigarilgan atomabillar konstruktsuyasi muttasil
takomillashtirib borilmoqda.

MUHOKAMA

Atrof muhitni avtomobil transportining zararli ta'siridan himoya qilish asosan 2 xil
yo nalishda ish olib boriladi:

1- avtomobillar va uning dvigateli konstruktsiyalarini takomillashtirish;

2- ekspluatatsiyadagi avtomobillarning zararli ishlashiga garshi kurash.

Avtomabillarni yangi modellari va modefiqatsiyalari mavjud avtomabillariga nisbatan
murakkablashib, ularning tuzilishida zamonaviy asboblar va qurilmalar paydo bo’lyabdi.
Lekin avtomabillardan samarali foydalanish nafaqat konstruktsiyalarni takomillashishiga
bog'lig, balki uni ko p hollarda ekspluatatsiya jarayonidagi texnik hizmat ko rsatish sifati
ham belgilaydi.

Avtomobillar va uning dvigateli konstruktsiyalarini takomillashtirish, dvigatel ish
rejimini takomillashtirish, har xil yordamchi jihozlardan va yuqori sifatli yonilg'idan
foydalanish, texnik xizmat va ta mirlash ishlarini o'z vaqtida va sifatli bajarish va kam
zararli, gazotrubinali, ichki yonuvchi dvigateli, elektromobillar, injektorli dvigatellar ishlab
chiqarish bilan amalga oshiriladi.

XULOSA

Xulosa qilib aytganda, avtomobil dvigatellarida benzin va dizel yonilg'ilari ishlatilishi
natijasida atrof- muhit va odamlar uchun katta zarar hisoblanib, zaharli gazlar chiqishi,
dvigatel ortigcha qizib ishlashi bilan katta ekspluatatsion va ekologik muammolarni keltirib
chigaradi, bu muammolarni yechishda avtomobillarga muqobil energiya manbalari sifatida
sigilgan va suyultirilgan gaz yonilg’ilarini ishlatilishi ko’plab samarali natijalarni beradi.
Avtomobillarda gaz yonilg’isidan foydalanish, dvigatel ishlashida detallarni me’yorida, uzoq
vaqt ishlashini ta’'minlab, atrof muhit uchun ekologik toza yonilg'i sifatida foydalaniladi.
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TpeboBaHUs 6€30MaCHOCTH

JIZZAX SHAHAR KO’CHALARIDA AVTOMOBILLARNING XAVFSIZ
HARAKATLANISHINI OSHIRISH UCHUN TAVSIYALAR ISHLAB
CHIQISH

KALIT SO'ZLAR: ANNOTATSIYA

piyoda, Yo'l -transport hodisasi juda ham mudhish, achinarli manzara
aktiv xavfsizlik, bo’lib, istaymizmi yo’qmi, hayotda ro’y berib turadigan holatdir.
passivxavfsizlik, Bunga yo'l-transport hodisasi oldini olishga qaratilgan
baxtsiz hodisadan keyingi fsizlikni 'minlash  imkonivati li lioi
xavfsizlik, xavfsizlikni ta’'minlash imkoniyati yetarli emasligi, gatnov
ekologik xavfsizlik, yo’lla.rining yargq_sizligi, avto.mob.illar soninipg orl‘tgani. va
ishlab chigarish talablari, ularning nosozligi, haydovchilarning yo’l qoidalariga rioya
operatsion talablar, qilmasligi kabi omillar sabab bo’ladi. Ushbu maqola real yo'l
foydalanuvchi talablari, sharoitida, ya'ni Jizzax shahar I.LKarimov shoh ko’chasi misolida
xavfsizlik talablari harakat xavfsizlini ta’minlash o’rganilgan bo’lib, harakat

xavfsizlini ta’'minlash bo’yicha tavsiyalar ishlab chiqilgan.

KIRISH.

O’zbekiston Respublikasi mustaqillikka erishgandan keyin iqtisodiyotimiz jadal
sur’atlar bilan rivojlanib bormoqda. Yangi soha - avtomobil ishlab chigarish sanoati barpo
etildi va jadal sura’tlar bilan odimlamoqda. Yo’l qurilishi rivojlantirilib, xalgaro ahamiyatga
molik avtomagistral yo'llari qurilmoqda. Chet el davlatlari bilan savdo aloqalari
rivojlantirilmoqda. Bu o’zgarishlar o’z navbatida respublikamiz yo’llarida transport
vositalarining harakat miqdorini keskin o’sib borishiga olib kelmoqda. Buning oqibatida
yo’l-transport xodisalari va unda halok bo’luvchilar va tan jarohati oluvchilarning soni oshib
bormoqgda va umumiy ijtimoiy- iqtisodiy zararlarni kamaytirish asosiy vazifalardan biriga

aylanib bormoqda.
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Transport infratuzilmasini, birinchi navbatda avtomobil va temir yo’llarni
rivojlantirishga alohida e’tibor qaratilmoqda. 2017-2021 yillarga mo’ljallangan O’zbekitson
respublikasini ijtimoiy-iqtisodiy rivojlantirish bo’yicha harakatlar tsrategiyasi doirasida
umumiy foydalanishda bo’lgan avtomobil yo’llarini rivojlantirish datsurining amalga
oshirilishi bugungi kunda respublikamizning barcha mintaqalari o’rtasida yil davomida
ishonchli transport alogasini ta’'minlamoqda [1].

Avtomobillashtirishning keskin o’sishi bilan yirik shaharlarda yo’l harakati
xavfsizligini tashkil etish eng asosiy vazifalardan bo’lib, soha mutaxassislari uchun dolzarb
mavzulardan biridir.

Jahon miqyosida avtomobil yo’llarida sodir bo’lgan yo’l-transport hodisalari (YTH)
ogibatida doimiy halok bo’layotganlar va jarohatlanganlar sonini kamaytirish, halokatlilik
darajasini ortishi asosiy muammolardan biri bo’lib qolmoqgda. Yo’llarda aholiga xizmat
ko’rsatishda va harakat xavfsizligini ta’'minlashda qiyinchiliklar yuzaga kelmoqda. Yo’l-
transport hodisalari oqibatida iqtisodiy va ijtimoiy zararlar kelib chigmoqda.
O’zbekistonning iqtisodiy hayotida transport va aloqalar tizimi hal qiluvchi o’rin tutadi.
Respublikada yuk va yo’lovchilarni tashishda avtomobil transportining ahamiyati katta,
184000 km dan uzunroq avtomobil yo’llari mavjud bo’lib shulardan:

-42676 km umumiy foydalanishdagi yo’llar qurilgan va ulardan foydalanilmoqda.

-16560 km ichki ho’jaliklararo, qishloq, shahar va ovullarning yo'llari

-24750 km idoraviy inspektorlik yo'llari tarmog’idir.

Prezidentimiz Sh. M. Mirziyoevning 2017-2021yillarga mo’ljallangan “O’zbekistonni
ijtimoiy - iqtisodiy rivojlantirish bo’yicha harakatlar strategiyasi”da yuqori darajadagi
xalqaro standartlarga javob beradigan, mamlakatimizning barcha hududlarini o’zaro
bolaydigan va mintaqgaviy hamda jahon bozoriga chiqishni ta’'minlaydigan O’zbekiston
milliy avtomagistralini qurish va rekontsruksiya qilish bo’yicha keng ko’lamli dasturni
amalga oshirish ham doimiy e’tiborimiz markazida deb ta’kidlagan [1].

Harakat havfsizligini taminlash hamda transport tizimini boshqarishni
takomillashtirish uchun davlat miqyosida keng ko’lamli ishlar yo’lga qo’yilmoqda.
Jumladan, 2018yil 6-mart kuni “Avtomobil transportini boshqarish tizimini yanada
takomillashtirish chora -tadbirlari to’g'risidagi” qarorni imzoladi [2]. Bu garorda yuk va
yo’lovchi tashuvchi transport korxonalarining hozirgi ahvoli va aholining transportga
bo’lgan ehtiyojining qondirilmayotganligi ta’kidlab o’tilgan. Bu kamchiliklarni bartaraf etish
va transportga bo’lgan ehtiyojini qondirish maqsadida turli hildagi avtotransport
korxonalarini barpo etish nazarda tutilgan. Qaror mazmunidan ko’rinib turibdiki harakat
havrfsizligini taminlashga bo’lgan talab ortib bormoqda.

ADABIYOTLAR TAHLILI VA METODOLOGIYA.

Quyida eng asosiy malumotlar olingan adabiyot va manbalar hamda ulardan olingan
ilmiy malumotlar sharxi keltirilgan.

Professor Azizov Q.X va katta o’qituvchi Abduraxmonov A. ning “Piyodalar harakat
havfsizligini oshirish yo’llari” nomli maqolasida ham quyidagi firlar Kkeltiriladi.
O’zbekistonda o’tkazilgan ko’p yillik kuzatuvlarga asosan yo’l harakati qatnashchilarining
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tagsimlanishi quyidagicha: piyodalar-77%, yo’lovchilar-16%, haydovchilar-7%.

Ko’rsatkichlardan ma’lum bo’lishicha yo’l harakatining asosiy qatnashchilarini
piyodalar tashkil etmoqda. Shu nuqtai nazardan piyodalarning havfsiz harakatlanishini
tashkil etish muhim ahamiyat kasb etadi.

Bobojonov P.T. ass va Tog'aev X.S. ning “Avtomobil yo’llarining tamirlanayotgan
gismlarida havfsiz harakatlanishni taminlash asoslari” nomli maqolasida quyidagi fikrlar
keltiriladi.

Avtomobil yo’llarida yildan-yilga harakatlanish jadalligining o’sib borishi yo’l va yo'l
inshootllarining tez eyilishiga sabab bo’lib, buning oldini olish harakat havfsizligi va
samaradorligini taminlash maqsadida yo’lning barcha joylarida doimiy tamirlash va saqlash
ishlari olib borishiga sabab bo’lmoqda.

Dotsent Adilov O. va katta o’qituvchi Islomov Sh. larning “Harakat havfsizligini
taminlashda avtomobil texnik holatining o’rni” nomli ilmiy maqolasida quyidagi fikrlar
yuritiladi: “Avtomobillarning ekspluatatsion xususiyatlari ko’rsatkichlari transport
oqimining xavfsiz harakatlanishida ishtirok etuvchi haydovchining mahorati, yo’lning
holati, atrof- muhit va boshqa ta’sir giluvchi omillar orqali aniglanadi.

Avtomobilning asosiy ekspluatatsion xususiyatlarining o’zgarishi yo’l harakat
xavfsizligini  ta’'minlashda,  tortish  dinamikasida, = tormozlanish  jarayonida,
boshgariluvchanlikda va axborot almashinishida alohida o’rin tutadi. Bu tortish dinamikasi,
tormozlanish  xususiyati, boshqaruvchanlik, turg'unlik axborot uzatuvchanlik
ko’rsatkichlari majmuaviy hisoblanadi.

Nazariy izlanishlar va tajriba ma’lumotlari asosida avtomobilning ekspluatatsion
xususiyatlariga ta’sir etuvchi faktorlar aniqlanib, avtomobil konstruktsiyasini yanada
takomillashtirish yo’llari topildi, shu bilan barga bu fan yuk tashish protsessini optimal
tashkil etish va maksimal iqtisodiy effekt olish masalalarini ham hal qildi.

Dotsent Dorobov M. va Abdurahmonov G’. (magistr) ning “Shahar yo’lovchi
transportida harakat xavfsizligini ta’'minlashda piyodalarning o’rni” nomli ilmiy maqolasida
A.Navoiy ko’chasida 2013-yilning oktyabr oyidan 2014-yil mart oyigacha piyodalar harakat
havfsizligini o’rganish bo’yicha tadqiqot ishlari olib borishdi. Tadqiqot ishlari natijasida
yirik shaharlarning markaziy ko’chalarida 5-6 ming piyodaG’soat tuman hamiyatidagi
ko’chalarda 50-15 piyodaG’soatni tashkil qilgan.[3]

Dotsent Abdunazarov J.A. va Mirzaqobilov Sh.N. ning “Jizzax shahar ko’chalarida
harakat miqdorini o’rganish” nomli ilmiy magqolasida Jizzax shahar Sh. Rashidov shox
ko’chasidagi Jizzax Davlat Pedagogika instituti va Transport aloga KHK yaqinida harakat
miqdori o’rganilgan va harakat miqgdorining 1 soatlik gistogrammasi tsiklogrammasi
tuzilgan.

Xulosa o’rnida quyidagi fikrlar keltirilgan “Sh.Rashidov shoh ko’chasidagi harakat
jadalligini asosan ikki holatda ko’rish mumkinligini va buni e’tiborga olish zarurligini
anglatadi. Ya'ni bular Sh.Rashidov shoh ko’chasining R.Isaev - [.Karimov shoh ko’chalari
oralig’idagi bo’laklar holatidadir.

Ko’chaning har bir bo’lagida o’ziga muvofiq harakatni tashkil etish tadbirlarini ishlab
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chiqish va amalda qo’llash kerak bo’ladi. Tahlillar asosida istigbolda bu ko’chaning har bir
bo’lagida uzluksiz ushlanib qolishlarsiz harakatni tashkil qilishi tadbirlari bo’yicha ishlashni
taqozo qiladi.”[4]

Dotsent Abdunazarov ]. va Mamatqulov U. (talaba) “Sh.Rashidov- A.Navoiy
chorrahasida transport oqimini modellashtirish”.

Maqolada PTV Vision programmasi orqali Sh.Rashidov A.Navoiy ko’chasi
chorrahasidagi transport oqimining simulyatsion modeli ishlab chiqgiladi. Bunda
modellashtirishning mikro modellashtirishidan foydalaniladi, transport ogimining tezligi va
miqdori kiritiladi. Modellashtirish orqali biz real sharoitdagi harakatni o’rganib unga zarur
miqdordagi o’zgartirishlarni kiritishimiz mumkin bo’ladi. [4]

Xorijiy adabiyotlar: Turnov Igor Leonidovichning “Yo’l harakati xavfsizligi” nomli
ilmiy magqolasida Rossiya federatsiyasida amaldagi qonun-hujjatlari tahlil qilingan.
Statistika ma’lumotlariga asosan yiliga 30-40 ming odam o’limi bilan tugaydigan YTH ning
sabablari asosan spirtli ichimlik ichib transport vositasini boshqargan haydovchilar
aybdorligi aytiladi. 2013-yilgi statistika ma’lumotlariga asosan ohirgi 10 yillik ichida 315
ming kishi YTH natijasida halok bo’lganligi misol qilib keltiriladi. YTH larni hisobga olish
aynigsa o’lim bilan tugagan hodisalarni qayd etishda YTHda jarohatlanib shifoxonaga
tushgan va 7 kundan keyin olamdan o’tgan jabrlanuvchilarni amaldagi qonunga asosan
jarohatlanganlar ro’yhatiga kiritilgan. Bu muddatni 30 kungacha uzaytirish taklifini
kiritgan. YTHlarning oldini olish uchun yo’l qoidalarini buzgan yo’l harakati gatnashchilarini
gattiq jazolash va turli xildagi sanksiyalar joriy qilishni qonunchilikka tadbiq qilish g’'oyasi
ilgari suriladi [5].

NATIJALAR.

Avtomobillashtirishning keskin o’sishi bilan yirik avtomagistral yo’l harakati
xavfsizligini tashkil etish eng asosiy vazifalardan bo’lib, soha mutaxassislari uchun dolzarb
mavzulardan biridir. Jahon miqyosida avtomobil yo’llarida sodir bo’lgan yo’l-transport
hodisalari (YTH) ogqibatida doimiy halok bo’layotganlar va jarohatlanganlar sonini
kamaytirish, halokatlilik darajasini ortishi asosiy muammolardan biri bo’lib qolmoqda.
Yo’'llarda aholiga xizmat ko’rsatishda va harakat xavfsizligini ta’'minlashda qiyinchiliklar
yuzaga kelmoqda. Yo'l-transport hodisalari oqibatida iqtisodiy va ijtimoiy zararlar kelib
chigmoqda. O’zbekistonning iqtisodiy xayotida transport va aloqalar tizimi hal qiluvchi o’rin
tutadi. Respublikada yuk va yo’lovchilarni tashishda avtomobil transportining ahamiyati
katta bo’lib, 80000 km dan uzunroq avtomobil yo’llari qurilgan va ulardan foydalanilmoqda
[5].

Barcha davlatlardagi kabi O’zbekistonda ham harakat xavfsizligini tashkil etishda
asosiy vosita bo’lib yo’l belgilari, to’siglar va yo’l belgi chiziglaridan foydalaniladi.
Avtomobillar harakatining ko’payishi va yo’l sharoitlarining murakkablashuvi haydovchilar
tomonidan qator o’rnatilgan yo’l belgilarining gabul qilishini qiyinlashtirib, ularning
samarasi ancha past bo’lishi kuzatilgan [20, 22].

Avtomobil yo’llarida harakatni tashkil etishda hozirda ishlatiladigan texnik vositalar
quyidagilardan iborat: yul belgilar, yul belgi chiziglari, transport svetoforlari, piyoda
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svetoforlari, yo’l tusiglari. Bunday an’anaviy usulda harakatni tashkil etilishida bir kancha
ob’ektiv va sub’ektiv kamchiliklar mavjud [21, 23].

Birinchidan, ko’pchilik hollarda yo’l yoqasida daraxtlar mavjudligi sababli u
o’rnatilgan yo’l belgilari haydovchilarga belgilangan masofada ko’rinmaydi.

Ikkinchidan, aholi punktidan o’tuvchi avtomobil yo’llarida turli yo'l belgilarining
ko’plab ko'yilishi natijasida haydovchiga tushadigan axborotlar miqdori keskin oshishi
ogibatida, ular yo’l mintakasidagi o’zgaruvchi axborotlarning fagat bir qismini qabul qila
olish imkoniyatlariga egalar.

Uchinchidan, piyodalar yo’lning katnov kismiga chiqishini bartaraf etuvchi yo'l
tusiglari o’rnatilmaganligi, shuningdek, trotuarlarda kuz va bahor oylarida oqova
suvlarning turib kolishi natijasida piyodalarning harakatlanishi amalda yo’l yoqasida
bo’lishi kuzatiladi.

To'rtinchidan, haydovchilar bunday qiyin yo’l sharoitini hisobga olmagan ravishda,
tezlikni pasaytirmasdan harakatni davom ettiradilar [19].

MUHOKAMA.

O’zbekiston Respublikasida YTH lar sonini kamaytirish magsadida, [.Karimov shoh
ko’chasida xavfsiz harakatlanishini oshirish uchun tadqiqot ishlari olib borildi va kerakli
tavsiyalar berildi. I.Karimov shoh ko’chasida harakatlanuvchi avtomobillarning xavfli
vaziyatlarga tushib qolishlariga quyidagilar sabab buladi:

> haydovchilarning yo’l harakati qoidalarini bilmasligi;

> yo'l belgilarining tug’ri o’rnatilmaganligi yoki yo’qligi;

> yo'l belgi chiziqlarining o’chib ketganligi (1.1; 1.5. va boshqa yo’l belgi

chiziglari);
> transport vositalari harakat miqdorining ko’pligi;
> ko’cha va yo’llarning etarli darajada yoritilmaganligi;

[.LKarimov shoh ko’chasida harakatlanishini oshirish uchun tavsiyalar ishlab chigish
va uni ishlab chigishda (GOST-23457-86) me’yoriy xujjatdan va [11] adabiyotdan
foydalanildi.

[.LKarimov shoh ko’chasida avtomobillarning xavfsiz harakatlanishini oshirish uchun
quyidagilar tavsiya etiladi :
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o Yo’lning o’tkazish
gobiliyatini oshirish uchun yo’l
chetida to’xtab turishni taqiglash,
buning uchun 3.27 va 3.28 yo'l

belgisini o’rnatish; . = .

J Piyodalar o’tish joyini & = >
belgilovchi 1.13 yo’l chizig'ini qayta = jg
chizish; - . E @

o Chorraha atrofida
quvib o’tishni tagiqlovchi 1.11 yo’l I |

® ®

chizig’ini qayta chizish; | |

° Ortiqov ko’chasida bir { -pacm. Orup oxubatan HTXaap cogup
tomonlama avtomobil harakatini Oy AraH MHHTAKANAPIa TABCHANAD.
yo’lga qo’yish, buning uchun yo’lni 5.5 va 5.6 yo'l belgilari bilan jihozlash.

XULOSA.

Bugungi kunda eng asosiy vazifalardan biri harakat xavfsizligini ta’'minlashdan
iboratdir. Yo'llarda harakat xavfsizligini ta’'minlashga birga ushbu soha vakillari emas balki
har bir yo’l harakati ishtirokchisi mas’ul hisolanadi. Yo'l -transport hodisalari natijasida
insonlar xolok bo’lmoqda, iqtisodiy zarar miqdori ortib bormoqgda. Xulosa o’rnida shuni
aytish mumkinki, harakat xavfsizligi sohasida etuk mutaxassislar tayyorlash,
haydovchilarni tayyorlash, qayta tayyorlash va malakasini oshirish tizimida ushbu tadqiqot
ishiga singari tadqiqot ishlarining amaliy ahamiyati katta.

Harakat xavfsizligini ta’'minlash uchun chora-tadbirlarni yo’l sharoitini yaxshilash,
transport vositalarining texnik holatini muntazam nazorat qilish, yo’llarda yo’l belgilari va
yo’l chiziglarining talab darajasida o’rnatilishini nazorat qilish zarur. Shuningdek harakat
xavfsizligini ta’'minlash bo’yicha dasturiy modellashtirishdan foydalanish maqsadga
muvofiqdir.
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METO/IbI IPOBEPKH XAPAKTEPUCTHUK BE3OITACHOCTH
TPAHCIIOPTHbBIX CPE/ZICTB

KJIIOYEBBIE CJIOBA:

aBTOMOOMJIB,
HUCIbITaTeAbHbIH CTEHT,
aKTHBHadA 6e30I1aCHOCTD,
[MaccCMBHas 6e30IaCHOCTb,
nocyjieaBapuiHast
6e30IacHOCTb,
3KoJIoTHYecKas
0e30MacHOCTh, UHEPIH,
CUJia TSXKECTH,
MPOU3BOJICTBEHHbIE
TpebGoBaHUs,
3KCIUTyaTallUOHHbIE
TpeboBaHus, TpeboBaHHUs
M0JIb30BaTeJIs], Tpe6oBaHHUs
0€e30IaCHOCTH

AHHOTAIINA

B JaHHOM cTaTbe NepeBe/leHO aHa/M3 METO/I0B OLlEeHKH
6e30MaCcHOCTU TPAHCIOPTHBIX CPeACTB, 3G PEKTUBHBIX METO/I0B
UCTIBITaHUHA TPAHCIOPTHBIX CPeACTB M TpebGOBaHUM K HX
UCIOJIb30BaHUIO. B cTaTUYeCcKMM [JaHHBIM HM3BECTHO YTO
aBTOMOOUJIM CTAJKHWBAIOTCS OCHOBHAM C MepeJHbIM 4YacTaM B
pa3/IMYHBbIX  JIOPOXKHBIX YCIOBUAX. TO4YHOE KOJHUYECTBO
CTOJIKHOBeHUH cocTtasasgeT 20-27%. B crarbe omnpeneseHo
TeopeTHYeCKHe  pelleHUs TIpolecca CTOJKHOBEHHUSA C
MCI0JIb30BaHUEM DPsi/ia METO/I0B, COOTBETCTBYIOIIUX pealbHbIM
JIOPO>KHBIM YCJIOBUSIM.

TRANSPORT VOSITALARINING XAVFSIZLIK XUSUSIYATLARINI

SINASH USULLARI

KALIT SO'ZLAR:

avtomobil, sinash stenti,
aktiv xavfsizlik, sust
xavfsizlik, avariyadan
keyingi xavfsizlik, ekologik
xavfsizlik, inertsiya kuchi,
tortish kuchi, ishlab
chigarish talablari,
ekspluatatsiya talablari,
foydalanuvchining talablari,
xavfsizlik talablari

KIRISH.

ANNOTATSIYA

Ushbu maqolada avtomobillarning xavfsizlik xususiyatlarini
sinash usullari tahlili, avtomobillarni sinashning iqtisodiy
samarador bo’lgan usullari va ulardan foydalanish talablari
keltirilgan. Shu o’rinda avtomobillar turli yo’l sharoitlarida
harakatlanishida xavfsizlikni ta’'minlashda muammolarga duch
keladi. Aynan qarama-qarshi to’qnashuv miqdori 20 - 27 % ni
tashkil etadi. Ushbu maqolada to’qnashish jarayonining nazariy
echimlari real yo’l sharoitiga mos holda bir qancha uslublar
yordamida keltirilgan.

Xalq xo’jaligida transport vositalari (aviasiya, temir yo’l, suv transporti va h.k.)
bajaradigan ishlarning ko’lami juda katta. Ularning ichida avtomobil transportining o’rni
alohida ahamiyat kasb etadi. U yukning har xil turlari bilan birga yo’lovchilarni ham
manzilga eltadigan vositadir. Bugungi kun talablarini qondirish uchun avtomobil transporti
va sanoatiga quyidagi vazifalar yuklanishi zarur:

-xalq xo’jaligi talabini to’laroq qondiradigan avtomobillar turini ko’paytirish va

yaxshilash;

-solishtirma yonilg'i sarfini kamaytirish, yonilg’i tejamkorligini ta’'minlash;

-avtomobilning ishlatilish samaradorligini yana ham yuksaltirish;

-chiqarilayotgan avtomobillarning sifatini ko’tarish.

Yuklarning turi, hajmi, ko’lamiga mos avtomobillarning ishlab chigarilishi magsadga
muvofiq. Bundan tashqari, ular ish jarayoni va sharoitiga ham mos bo’lishi kerak.
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Yonilg'ining solishtirma sarfini kamaytirish uning 100 km. masofani bosib o’tishiga
yoki transport ishini bajarishiga sarflangan yonilg’i migdorini kamaytiradi, ya'ni yonilg’i
tejamkorligini yaxshilaydi.

Avtomobilning sifati - unga qo'yilgan talablarning bajarilishini ta’'minlovchi
xususiyatlarning majmuasidir. Xususiyat kategoriyasi har qanday predmetga mansub bo’lib,
uning qandaydir tomonini tariflab, boshqa predmetga o’xshashligi yoki o’xshamasligini
ajratib ko’rsatadi.

Avtomobil har xil ekspluatasiya sharoitida ishlashi mumkin va unga moslashgan
bo’lishi zarur. Shuning uchun avtomobilni loyihalash davrida unga albatta ekspluatatsiya
uchun zarur xusu-siyatlarning asoslari kiritilishi kerak, ular:

1. Ishlab chiqarish talablari.

2. Ekspluatasiya talablari.

3. Foydalanuvchining talablari.

4. Xavfsizlik talablari.

Ishlab chiqarish talablariga avtomobil konstruksiyasining zavod-dagi mavjud
texnologiyaga yoki bo’lajak yangi texnologiyalarga mos-ligi, material va mehnat sarfi,
tannarx kabilar kiradi.

Ekspluatatsiya talablariga avtomobilni ishlatish davrida namoyon bo’ladigan
xususiyatlarning (dinamikasi, yonilg'i tejamkorligi, bosh-qariluvchanligi va h.k.) me’yorda
bo’lishi, transport ishi tannarxining kamligi va hokazolar kiradi.

Foydalanuvchining talablariga avtomobil tannarxining arzon-ligi, uni ekspluatatsiya
qilishda kam chiqimliligi, buzilmasligi, ta’'mirlanishga mosligi, xavfsizligi, har jihatdan
qulayligi kiradi.

Xavfsizlik talablarini o’z navbatida faol, sust (faol emas), avariyadan keyingi,
ekologiya turlarga ajratish mumkin.

Faol xavfsizlik — yo’l-transport hodisasi sodir bo’lishi ehtimolini kamaytirishdir. Bu
xususiyat ko’p jihatdan avtomobil konstruksiyasiga bog’liq bo’lib, uning xavfli harakati
davrida namoyon bo’ladi. Bu xavfsizlik avtomobilning ichidan tashqarining ko'rinishi,
yoritilganlik, haydovchining ergonomik sharoiti, uni voqif etuvchi qurilmalar va tortish-
tormozlanish dinamikasi, turg'unligi, boshqariluvchanligi kabi ekspluatasion xususiyatlarga
bog’liqdir.

Avtomobilning sust (faol emas) xavfsizligi esa yo’l-transport hodisasi oqibatlarini
engillashtirishga yo’'naltiradi. U kuzov ichidagi haydovchi, yo’lovchi, yuklarning saqlanib
golishini ta’'minlovchi tadbir-choralardir.

Yo'l-transport hodisasidan keyingi xavfsizlik esa o’t o’chirish vositalari, dori-darmon,
jarohatlanganlarni davolash maskanlariga etkazish kabilarni gamrab oladi.

Ekologik  xavfsizlik  avtomobilning atrof-muhitga  keltiradigan  zararini
kamaytirishdan iborat. Bunga atrof-muhitga zararli gazlar va changning tarqalishi,
shovqinning balandligi, avtomobildagi zirillash holatlari kiradi.

ADABIYOTLAR TAHLILI VA METODOLOGIYA.

M.A.Vaynshtok yo’lovchilarga xizmat ko’rsatish sifati ko’rsatkichlarini uch guruhga
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ajratishni taklif etadi: rejalashtiruvchi, tashkil etuvchi va texnik-igtisodiy [1].

U rejalashtiruvchi guruhga transport tarmog’ining zichligi, bekatlarni joylashuvi, bir
transportdan boshqasiga o’tishda bekatlarni bir-biriga nisbatan joylashuvini ko’rsatadi.
Tashkiliy unsurlar guruhiga quyidagi ko’rsatkichlar kiritiladi: yo’'nalish pasporti tizimi,
harakat chastotasi, transport ishini muvofiglashtirish, yo’l haqi to’lov tizimi, harakat
muntazamligi. Texnik-igtisodiy omillar guruhiga quyidagi ko’rsatkichlarni kiritishni taklif
etadi: harakat tezligi, salon konstruktsiyasi, yo’l haqi va h.k.

M.A.Vaynshtok bulardan tashqari tashish sifatini mehnat sifatiga bog'liglik
masalalarini o’rgangan.

[.V.Spirin yo’lovchilarga yuqori sifatli xizmat ko’rsatishni ta’minlash yo’lovchi
tashuvchi transportda eng asosiy masala ekanligini ta’kidlash bilan bir paytda unga
quyidagicha tarif beradi: “Yo’lovchilarga xizmat ko’rsatish sifati” deganda tashish
jarayonlarining majmuasi, belgilangan me’yoriy talablarga muvofiq yo’lovchilarni tashishga
bo’lgan talabini qondirishdan vujudga keladigan yo’lovchilarni tashish tizimi tushuniladi
[3]. Tashish jarayonlarining xususiyatlarini oddiy va murakkab turlarga ajratadi.
L.V.Spirinning fikricha transportni ommabopligi uni tavsiflovchi murakkab sifat
ko’rsatkichlaridan biri hisoblanishi kerak. Soddalashtirilgan ko’rsatkichlarga shahar
hududini transport bilan to’yinganligi, axborotchanligi kabi xususiyatlar ham Kkiritiladi.

N.B.Ostrovskiy tahriri ostida tayyorlangan adabiyotda yo’lovchilarni tashishdagi
asosiy sifat ko’rsatkichlari sifatida quyidagilar taklif etiladi: safar sharoitni belgilovchi
ko’rsatkichlar, ya'ni avtobusni to’lganlik darajasi, harakat muntazamligi, yo’lovchilarni
manzilga etib borish vaqti va harakat xavfsizligi [2]. Shuningdek, ushbu adabiyotda NIIAT
(avtomobil transporti ilmiy tadqiqot instiuti) tadqiqotchilari tomonidan tashish sifatini
baholash mezonlari va ularning qiymatlari ham keltirilgan. Masalan, bitta turib ketayotgan
yo’lovchiga 0,2 kv.m maydonni rejalashtirish, avtobusni to’lganlik darajasini avtobus turiga
garab 0,73-0,78 dan oshmasligi, harakat muntazamligini 98% dan kam bo’'lmasligi,
transport tarmog’ining zichligini shahar aholisining soniga qarab 1,4 dan 2,3 km/km?,
yo’lovchilar ogimining miqdoriga qarab 1 km masofada bo’lishi kerak bo’lgan avtobuslar
miqdori va h.klar keltirilgan.

NATIJALAR.

Stend — ekspluatasiya sharoitida agregatga tashqaridan ta’sir etuvchi kuchlarni bera
oladigan jihoz bo’lib, sinalayotgan agregatning xususiyatlarini, tavsiflarini olishga
mo’ljallangan.

Stend sinovining afzalliklari quyidagilar:

-yo’ldagi sinovlarga qaraganda tezroq o’tadi;

-sinov rejimlarini bir necha bor qaytarish imkoniyatiga ega;

-ishonchli, o’tkazish sharoiti ekspluatasiya sharoitiga yaqin bo’ladi;

-modul turidagi stendlarni rivojlantirib, har tomonlama ishlatish mumkin.

Stend sinovlariga quyidagilarni ko’rsatish mumkin:

-mexanik, elektrik, ob-havo, ximiyaviy, kompleks ta’sirlar.
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Stend sinovlari ob’ektni ishdan chiqaruvchi, ishdan chigar-masdan amalga
oshiriluvchi sinovlar bo’lishi mumkin.

Magsadi bo’yicha: vaqti-vaqti bilan sinash. Bu sinov zavodda mahsulot sifatini
tekshirish uchun qilinadi, namunali sinov ob’ektga Kkiritilgan o’zgartirishning
samaradorligini aniqlash uchun o’tkaziladi.

Vazifasi bo'yicha stendlarning quyidagi gruppalari bor: tajriba -tadqigot uchun,
texnologik sinashlar uchun, diagnostik stendlar.

Tajriba-tadqiqot stendlari zavod laboratoriyalarida; texnik sinov stendlari yig'uv
sexlarida, tekshirish joylarida; diagnostik stendlar korxonalarning texnik qarov o’tkazish
liniyalarida ishlatiladi.

Aniglanuvchi tavsiflarining turiga qarab stendlar funksional va puxtalik tavsiflarini
aniqlovchi turlarga bo’linadi.

Bajaradigan ish ko’lamiga qarab, yuqoridagi stendlarning o’zi universal va maxsus
usullariga bo’linadi. Universal stendlar siqilish, cho’zilish, siklik yuklanish rejimlarida
ishlatilishi mumkin. Maxsus stendlar avtomobilni, uning agregati va gismlarini muayyan
funksiyasi bo’yicha sinashga mo’ljallangan bo’ladi. Masalan, bu stendlarda quvvat, yonilg'i
tejamkorligi, harorat tavsiflari, zirillashdagi yukla-nishlar va h.k. aniqlanadi.

Yuklanishni tashkil etish turi bo’yicha stendlar bevosita va tutashgan kontur orqali
yuklanuvchi bo’lishi mumkin.

Bevosita yuklanuvchi stendlar muvozanatlovchi dvigatel, dina-mometrli moslama,
elektrik (gidravlik) tormoz va ulash muftalaridan iborat. Unda agregatlar mustahkamlikni,
foydali ish koeffisientini aniglash uchun sinaladi. Bu holatda elektr energiyasi ko’p sarf
bo’ladi. Tutashgan kontur orqali yuklanadigan stendlarning ishlash davrida sinalayotgan
agregatda elastik deformasiya hosil qilinib FIK, moyning turi, uzoq muddat ishlay olish
gobiliyati va h.k. lar aniqglanadi. Vallarda elastik burovchi moment maxsus yuklagich
yordamida, yurituvchi dvigatel momenti esa richagli yuklagich bilan hosil qilinadi.

Sinov rejimi deb, turli tashqi omillar majmuasining sinaluvchi ob’ekt ekspluatasiyasi
davrida sodir bo’ladigan sharoitga mos jarayonga aytiladi. Sinov rejimi ta’sirning pog’onasi,
chastotasi, muddatini belgilaydi.

Stend sinovlarini o’tkazish usuli gidirilayotgan omillarni aniglash yo’llari bilan
belgilanadi. Usul va rejim bir-biriga chambarchas bog'liq bo’lib, olingan natijalar ularga
taalluqlidir.

Sinov rejimini tanlashda quyidagi talablarga rioya qilinadi:

1. Ekspluatatsiya sharoiti to’la - to’kis aks ettiriladi;

2. Ekspluatatsiya sharoitining xususiy jihatlari gayta-gayta hosil gilinadi;

3. Ishga ta’sir etmaydigan omillar chiqarib tashlanadi;

4. O’zaro-mugqobil rejim gabul etilib, oldingi o’tkazilgan sinovlarning bir nechta
variant rejimlari gaytariladi;

5. Ekspluatatsiya rejimi to’la-to’kis hosil gilinmasada bu ob’ektni emirish bo’yicha
ekvivalent yoki noekvivalent bo’lishi mumkin.
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Stendda sinov o’tkazilganda quyidagi masalalar hal etilishi mumkin: statik, dinamik
tavsiflarni aniqlash; mexanizmning FIK ni aniqlash; tagqoslash; mexanizm imkoniyatlarini
baholash; gism mate-rialining fizik-ximik xususiyatlarini aniqlash va h.k [20, 21].

Hozirgi paytda mavjud bo’lgan va avtomobillarni zarba hosil qilib sinovchi qurilmalar
to’rtta asosiy guruhga bo’linadi.

1. Avtomobil gismlarini mustaxkamlikka sinashga mo’ljallangan zarba stendlari;

2. Avtomobillarni to’qnashish paytidagi kontakt kuchi va tezlanish qonunlarini
o’rganishga mo’ljallangan zarba stendlari;

3. Real sharoitlarda natural ob’ektlarga ta'sir qiluvchi kuch va tezlanishlarni
aniqlashga mo’ljallangan zarba stendlari;

4. Zarba uyg'otish usuli bilansistemaning chastota xarakteristikalarini (tebranish
xususiyatlarini) o’rganishga mo’ljallangan zarba stendlari.

MUHOKAMA.

Zarba stendlariga qo’yiladigan asosiy talablarda biri avtomobil modeli yoki uning
maketining tezlik olish jarayonida yuklanish darajasi minimal bo’lib, ishchi migdor o’n
foizdan oshib ketmasligi kerak. Buning uchun avtomobil tezlik olishini ob’ektning
yuqoridan erkin tushishi bilan xosil qilish maqsadga muvofiqdir. Bunda yuklanish talab
etilgan miqdordan oshib ketmaydi, ya'ni bir birlikka teng deb qabul qilinadi.

Zarba hodisasini tajribada ikki usul bilan aniglash mumkin:

1. Avtomobilning o’zini sinash;

2. Avtomobilning ayrim qismlarini sinash.

Odatda avtomobillarni zarbaga sinashda suniy ravishda avariya xolati barpo etiladi.

Ushbu tajribalarning asosiy kamchiliklari quyidagilar; transport vositasini tajriba
o’tkazishda bir ikki martadan ortiq foydalanib bo’lmaydi, ya'ni tajribalar soni cheklangan
bo’ladi, sinash sharoitini nazorat qilish giyin bo’ladji, tajriba o’tkazish uchun katta material
va moddiy mablag’ talab etiladi. Yo'l -transport hodisalari bilan bog’liq bo’lgan jarayonlarni
sinash maxsus poligonlarda o’tkaziladi. Buning uchun sinalayotgan avtomobil qo’zg’almas
to’sigga yoki boshga bir avtomobil bilan turli vaziyatlarda to’qnashish hosil qilib zarba
parametrlari yoki avtomobilning keyingi holatlari aniglanadi.

Masalan: avtomobillarni zarba sinovchi stend 1960 yil “Mersedes -Bents” firmasi
tomonidan ishlab chiqilgan. Ushbu stend ikkita lebyotka yordamida trosning harakati orqali
relsda harakatlanuvchi platforma -telejkadan iborat. Platforma ustiga avtomobilning
oldingi o’rindig’i rul boshqarmasi bilan birgalikda yoki avtomobilning barcha old qismi
boshgaruv organlari bilan birgalikda qo’zg’almas qilib o’rnatiladi. Bunda rels bo’ylab
harakat qgilayotgan telejka zarur bo’lgan boshlang’ich tezlikka erishtiriladi va shundan keyin
go’zg’almas barer yoki devorga uriladi.

Barer devorining yuzasi plastik materialdan tayyorlanadi yoki amortizatorlar bilan
jixozlangan bo’ladi. Ushbu sinovlarda telejkani harakatga keltirish uchun prujina kuchida,
sigilgan xavo bosimidan yoki potlovchi moddaning yonishidagi reaktiv kuchdan
foydalangan.

1965 yilda avtomobilsozlik bo’yicha ilmiy tadqiqotlar asosatsiyasi avtomobillarni
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zarba va to’gnashishlarga sinovchi maxsus laboratoriya tashkil qildi. Sinalayotgan
avtomobil uzunligi 52 metr bo’lgan maxsus yo’l ustida induktsion elektrodvigatel
yordamida harakatlantiriladi. Bunda avtomobilning boshlang’ich tezlanishi 15g
miqdorigacha cheklangan bo’ladi. Avtomobillarning massasi va turiga garab sinovlarni
o’zgartirib turish uchun elektrdvigatelda 10 pozitsiyali kuchlanishni boshqarish pulti
mavjud.

Avtomobil to’sigga 3 metr masofaga etganda yo’lak ostida joylashgan elektrodvigatel
avtomatik ravishda avtomobildan ajratiladi va tormozlanadi. Bu paytda avtomobil o’z
harakatini davom ettirib inertsiya kuchi bilan hosil qilgan tezligini yo’qotmagan holda
to’siqqa uriladi. Sinovlar bir necha sekundlar ichida sodir bo’ladi. Sinovni avtomatik
boshqgarish aniq xronametraj o’tkazish va barcha sinov sharoitlarini yaratishga imkon
beradi. Bir paytning o’zida yuqori tezlikdagi kinoapparat yotdamida sinov jarayonini yozib
olish mumkin.

Amerika Qo’shma Shtatlarida yaratilgan zarba aravachasining konstruktsiyasi
avtomobilning to’siq bilan urilishidagi oxirgi natijalarni aniqlab olish uchun xizmat qiladi.

Ushbu sinov stendining boshqga sinov stendlaridan farqi shuki, tinch turgan avtomobil
to’qnashish paytida tezlanish olib harakatlanadi va teskari yo'nalishda ham zarur jarayonni
xosil giladi. Bunda avtomobil yoki unga o’rnatilgan moniken inertsiya kuchi haqiqiy
to’qnashishdagidan farq qilmaydi. Massasi 1000 kg bo’lgan sinov telejkasi 10 metr
uzunlikka ega rels bo’ylab harakatlanadi. Pnevmatik kuch tsilindri yordamida 2,5 metr yo'l
uzunligi bosib o’tilgach telejka harakati tezlashtiriladi. Kerakli tezlikni olish uchun
pnevmatsilindrga uzatilayotgan siqilgan azotning bosimi o’zgartiriladi. Telejka 6 metr
masofani bosib o’tgach tormozlovchi balkaga uriladi va gidravlik tormoz qurilmasi tormoz
kuchini o’zgartirish uchun xizmat qiladi.
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Ta'sir Avtomobilni
Ne . ... | harakatlantirish Sinov variantlari
xarakteristikasi _
manbai
Shatakka Boshqarilmaydigan
1 Tortish kuchi oluvchi avtomobil yoki relsga
avtomobil o’rnatilgan avtomobil
Ko’tarilgan Kran bilan ko’tarilgan
avtomobilning avtomobilni tashlab
2 Og'irlik kuchi potentsial yuborish.
energiyasidan Qiya yo'l bo’ylab
foydalanish avtomobilni harakatlantirish
3 To’satdan Itaruvchi Keskin tormozlanish, keskin
qo’yilgan kuch prujina tezlik olish
ltaruvchi Dinamik chanalardan
4 _ Reaktiv dvigatel foydalansh, yo’naltiruvchi
qurilma :
relsdan foydalanish
P tik katapult
, _ Akkumulyator nevma'l a a?,u a,l
5 Inertsiya kuchi . yordamida, prujinali
energiyasi _
katapulta yordamida
_ Yo’naltiruvchi rels bo’ylab
L, Ichki yonuv _ .
0’z-o’zidan . . tezlanish xosil qilish,
6 , dvigateli _ :
harakatlanish _ radioboshqaruv yordamida
yordamida . g
tezlanish xosil qilish.
XULOSA.

Xulosa o’rnida shuni takidlash joizki avtomobillarni zarbaga sinashdan asosiy
magsad iboratdir. To’qnashish  paytida
yo’lovchilarning xavfsizligini ta’'minlash va avtomobillarning zarbadan keyingi olgan
jarohatlarini tiklash imkoniyatini aniglash.

Bundan tashqari kuzov elementlarining holati (lanjeron, traversa, mahkamlovchi
gismlar va boshqalar). Kuzov va kabina materiallariga bog’liq holda kuzov va kabina

avtomobil xavfsizligini ta’'minlashdan

gismlarining bir —-biriga ulanishi, yig'ish usuli (payvandlash yoki yig’ib teriladigan panellar),
eshik va uning qulfining ishonchliligi, yo’lovchilarning otilib ketishi, dvigatelning salonga
surilishi, o’rindigning mustaxkamligi xavfsizlik tasmalarining qotirilishi, rul chambaragi
tomonidan haydovchi va yo’lovchilarga etkazilgan jarohat darajasi, oynalarning turi va
ularning yoritilishi. Buning uchun avtomobilning turli nuqtalari uchun to’qnashish tezligiga
bog’liq holda sekinlashish paytidagi deformatsiyalarning o’zgarish diagrammasi quriladi.
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POJIb BOAWUTEJIA B 3®PEKTUBHOW OPTAHU3ALIUU
BE3OIMACHOCTH JOPOKHOI'O ABUXXEHHUA

KJIIOYEBBIE CJIOBA: AHHOTALIMA

BO/IUTeJIb, aBTOMOGHUIIb, B slaHHOM cTaThe pa3pab0oTaHbl PEKOMEH/IAI|H 110 MOBbIILEHUIO
A0pora, KBajluuKaLms KBaIMpUKALUA BOAUTESEH M OpraHU3alMud HUX pabodero

BoAUTeEJIA, 6e30mMacHOCTb o
BpeMeHM TaKUM 00pa3oM, KOTOpbIM CIOCOOGCTBYeT OXpaHe
ABUXKEHUA, JOPOXKHO-

TPaHCIOPTHBIE TpyZAa, KaK yCJI0BHUE 3(1)(1)eKTI/IBHOI/I OpraHHU3alkuH 0e30MacHOCTHU
NPOUCILIECTBUA, JOPOXKHbIE ABUXXEHHA  Ha ABTOMOOUJILHBIX Aoporax. Takxe ObLIO
yCJ10BHs, CKOPOCT MMPpOaHA/JIU3HUPOBAHO, YTO IICUXHUYECKOE COCTOAHHE BOJUTEJIA 3a

py/seM SBJSETC HOPMaJbHbIM, a TaKXe BO3MOXHOCTb
npefoTBPAllleHUs] JOPOXXHO-TPAHCIOPTHBIX MPOUCIIECTBUH,
KOTOpPbIE MOTYT NPOXU30UTH.

AVTOMOBIL HAYDOVCHISINING HARAKAT XAVFSIZLIGINI
SAMARALI TASHKIL ETISHDAGI O’RNI

KALIT SO'ZLAR: ANNOTATSIYA

haydovchi, avtomobil, yo'l, Ushbu maqolada, avtomobil yo’llarida harakat xavfsizligini
hay?‘_’"fh_‘ I;‘{fgkas}l' h;rakiF samarali tashkil etish sharti sifatida haydovchilarning malaka
xavisiz 1gl YOI SHArott darajasini oshirish hamda ularning ish vaqtlarini mehnat

harakat tezligi . I . . )
muhofazasiga mos holatda tashkil etish bo’yicha tavsiyalar ishlab
chiqildi. Shuningdek haydovchining harakat davomidagi ruhiy
holati me’yor darajasida ekanligi xavfsizlikni ta’'minlash bilan
birga sodir bo’lishi mumkin bo’lgan YTHning ham oldini olish
imkoniyatlari tahlil etildi.
KIRISH.

Dunyoda avtomobillashtirish darajasining ortishi, barcha sohalarning rivoji uchun
xizmat qiladi va shu bilan bir vaqtda, bu jarayon ko‘pgina salbiy oqibatlarga olib kelishi
mumkin. Bu avtomobillar sonining ortib borishi bilan avtomobil yo‘llarida harakat
miqdorining, transport oqimi zichligi va yo‘llarning yuklanganlik darajasi ortishi, yo‘llarda
harakatlanish uchun harakat ishtirokchilariga ko’plab noqulayliklar va oxir-oqibatda yo‘l-
transport hodisalari (YTH) sonining, ularda halok bo‘layotgan va turli tan jarohatini
olayotgan odamlar sonining oshishiga shuningdek harakat tezligining pasayib ketishiga va
yuqori darajadagi transport shovqini paydo bo’lishiga hamda uning natijasidagi salbiy
ogibatlarga [3,4] olib keladi.

Jahon sog’ligni saqglash tashkiloti (JSST) ma’lumotlariga ko’ra [5] YTH natijasida har
yili dunyoda 1,3 million inson halok bo’ladi va 20 dan 50 milliongacha odam tan jarohatlarga
uchraydi. Yevropa Ittifoqi davlatlarida o’tkazilgan tadqiqotlar, YTH tahlillari shuni
ko’rsatadiki [6], barcha YTHning 85,2 foizi inson omili (yuk mashinasi haydovchisi, yengil
avtomashina haydovchisi, piyoda va boshqalar) aybi bilan sodir bo'ladi. Ushbu YTHning
25% ko'rsatgichi aynan yuk avtomobil haydovchilari tomonidan sodir etilmoqda. YTHning
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boshqa kichik sabablari orasida ob-havo sharoiti - 4,4%, yo’l sharoiti - 5,1%, transport
vositalarining texnik nosozligi - 5,3% kabi boshqa sabablar mavjud.

m Haydovchi
sabab

= Texnik
nosozlik

Avtomobil
yo’l sharoiti

Ob-havo

5.1% L.
4.4% ’ sharoiti

1-rasm YTH sodir bo’lishining asosiy sabablari

Avtomobil yo’llarida mavjud harakat xavfsizligini oshirishda asosiy harakat
ishtirokchisi hisoblangan haydovchini puxta tayyorlash hamda uning bilim, ko’nikma va
malakasini oshirgan holda o’qitish juda muhim hisoblanadi.

ADABIYOTLAR TAHLILI VA METODOLOGIYA.

Yo'l harakatining muammolari va maxsus tomonlari, eng avvalo, “Avtomobil-
haydovchi-yo'l-piyoda (A-H-Y-P)” tizimi orqali belgilanadi. Ular o'z navbatida atrof- muhit
(M) da faoliyat ko'rsatadilar [1], umumiy holatda bu tizimning ichida harakat xavfsizligini
samarali tashkil etishning asosiy prinsplari yotadi. Yo'l harakati xavfsizligi eng avvalo
haydovchining ishonchliligiga, uning tayyorgarligiga va ishchi qobiliyatiga bog'liq. “A-Y-H-
P-M"” tizimining samarali va xavfsiz ishlashida haydovchi eng muhim tashkiliy gismi
hisoblanadi, uning to’g’ri va o’z vaqtida amalga oshirgan harakati 80 foiz xavfsizlikni
ta’'minlaydi [7].

Haydovchiga harakat xavfsizligini ta’'minlashida salbiy ta’sir etadigan omillar mavjud.
Ushbu omillar haydovchini harakat davomida turli xatolarga yo’l qo’yishiga sabab bo’lad.i.

Transport oqimining zichligi oshgan sari transport vositalari oraliq masofasining
kamayishi, tezlikning pasayishi, haydovchilarning psixologik ish rejimining qiyinlashishi
umumiy yo'l harakatining noqulayligiga olib keladi. Eng katta transport oqimining zichligi
transport vositalarining to'xtab qolish («zator») holatida kuzatiladi. Bundan tashqari o’sha
holatdagi ya’ni tirbanlik holatidagi holat, yuqori miqdordagi transport shovqini [2,8],
chorraxalardagi murakkab vaziyat haydovchining asab tizimining charchachiga, bu o0z
navbatida diqqatning pasayishiba sabab bo’ladi [10].

Yo'l harakatini tashkil etishdagi «Avtomobil-haydovchi-yo'l-piyoda-muhit» tizimida
harakat xavfsizligini ta'minlashning asosiy garovi - bu haydovchining yo'l harakati
goidalariga mos ravishda harakat tartibini tanlashdan iboratdir. Professor V.F.Babkov
ta'kidlaganidek, 75-80 % YTH haydovchilarning aybi bilan sodir etiladi [1]. Bundan
haydovchilarning mast holatda vujudga keltirgan YTHni istisno qilinsa, unda kamida 45-
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50 % falokatlar haydovchining tartibsiz harakatlanishi natijasida bo'ladi.

NATIJALAR VA MUHOKAMA.

Haydovchi avtomobilni boshqgarish jarayonida, uzluksiz ko‘rish, eshitish va sezish
a'zolari bilan yo‘l sharoiti, boshqa harakat gatnashchilarining xatti-harakatlari, yo‘ldagi
harakat va qo‘zg‘almas obyektlarning joylashuvi hagida axborotlarni oladi, bularni ongida
tushunib yetadi va avtomobilning harakatini mavjud yo‘l sharoitiga muvofiglashtirishi
uchun yechimlarni gabul qiladi va boshqgarish gismlariga ta’sir etadi (rul boshqarmasini
buradi, uzatmalar pog'onasini o‘zgartiradi, tormoz pedalini bosadi, burilishdagi
ogohlantiruvchi chiroqglarni yogadi va hokazo) va xatti-harakatlarning samarasini nazorat
qilib boradi. Agar haydovchiga uzatilayotgan axborotlar yetarli bo‘lmasa, ularni o0z vaqtida
gabul qilib, tushunib yetmasa, u avtomobilni boshqgarish bo‘yicha noto‘g'ri xatti-harakatlar
qilishi va oxir-oqibatda bu xatti-harakatlar yo‘l-transport hodisasining sodir bo‘lishiga olib
kelishi mumkin (2-rasm).

\ 4
\ 4

Yo'q 3%

Axborot manbayi
(angladimi?)

v
Ha

v

Axborotning qabul
qilinishi
v

Ha

v

Axborotni anglash va yechim
gabul qilish

i
To'g’ri

v
Xatti-harakatlar
¥
To’g’ri
v

Xavfsiz harakat

\ 4

1%

\4

Noto’g'ri

Yo'q 49 %

A 4

\ 4

Noto’g'ri

Y

A 4

2%

l

Yo'q 0 %

Yo'l-transport vositalarining sodir bo’lish sabablari

Noto’g'ri 41 %

Y

Yo'q 0 %

ANVANVANRA

A 4

Noto’'g'ri |=—» 494

2-rasm. Haydovchining xatti-harakatlari va ko‘p uchraydigan xatolari.

Haydovchining fiziologik imkoniyatlari uning sog'lig‘iga, jismoniy ahvoliga bogliq
bo‘lib, uning ish qobiliyatini aniglab beruvchi omil vazifasini bajaradi.

Haydovchining ish qobiliyati ish jarayonida toligishi oqibatida pasayishi, uning ruhiy
holatini tavsiflovchi sifatlariga ham salbiy ta’sir etadi. Ish qobiliyatining pasayishi
haydovchining ko‘p xatolarga yo‘l qo‘yishiga va natijada YTHning sodir bo‘lish ehtimolining
ortib ketishiga olib keladi.
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Haydovchining ish qobiliyati ish faoliyati davomida toligishi ogibatida pasayib
boradi. Ma'lum muddatdan keyin haydovchi dam olsa u yana tiklanadi. Agar haydovchining
dam olganidan keyin ham ish gobiliyati tiklanmasa, bu o‘ta toligish deb ataladi. Masalan,
kechasi to‘yib uxlamasa, haftaning oxiriga kelib charchoqlar yig'ilib borgani uchun bu ham
o‘ta toligishga olib keladi.

Haydovchining ish soatlari ortishi bilan YTHning soni ham ortib boradi. Eng ko‘p YTH
haydovchi ishining 4 - 7 soatlari davomida yuzaga keladi, sanbabi ushbu vaqtda uning
charchashi, diqgat pasayichi va uyquga ketish holati boshlanadi. Haydovchi 8 soat
ishlaganidan keyin YTH sonining kamayib borishi haydovchilarning ish tartibi (rejimi) bilan
bog‘liq va bu juda muhim hisoblanadi.

XULOSA.

Xulosa qilib aytganda avtomobil yo'llarida harakat xavfsizligini samarali tashkil etish
sharti sifatida haydovchilarning malaka darajasini oshirish hamda ularning ish vaqtlarini
mehnat muhofazasiga mos holatda tashkil etish juda muhim hisoblanadi. Haydovchining
harakat davomidagi ruhiy holati me’yor darajasida ekanligi xavfsizlikni ta’'minlash bilan
birga sodir bo’lishi mumkin bo’lgan YTHning ham oldini olish imkoniyatini beradi. Bu
haydochining xavfli vaziyatni o’z vaqtida anglab, shunga mos qaror qabul qilishi bilan
tavsiflanadi.
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machine learning in the country, puzzled all countries. But especially close

attention to digital censorship has been paid recently.
Quarantine and the pandemic have made their own adjustments
to cyberspace, making it almost a substitute for face-to-face
communication between people. And at the same time
exacerbating the problem of aggression. The purpose of the
article is to analyze the problem of cyberbullying and give
suggestions for its solution. The ways of solving the problem of
cyberbullying are highlighted. Artificial intelligence as anti-
cyberbullying is the most effective digital censorship tool.
Knowing the lexicon of the aggressors, it is possible to compile a
dictionary for each resource for artificial intelligence self-
learning and the development of anti-cyberbullying for gaming
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intelligence in the fight against cyberbullying in the gaming
industry is given.

2181-2675/© 2022 in XALQARO TADQIQOT LLC.

DOI: 10.5281/zenodo0.6402440

This is an open access article under the Attribution 4.0 International(CC
BY 4.0) license (https://creativecommons.org/licenses/by/4.0/deed.ru)

1 Department of Applied Mathematics, Jizzakh branch of the National University of Uzbekistan, Jizzakh, UZB



IJOURNAL

Journal of Academic Research and Trends in Educational Sciences (JARTES)

VOLUME 1, ISSUE 4 / ISSN 2181-2675

METHODEN UND WIRKSAMKEIT DES EINSATZES
KUNSTLICHER INTELLIGENZ IM KAMPF GEGEN

CYBERMOBBING

SCHLUSSELWORTER:

Cyber-Mobbing

soziale Netzwerke
Informationstechnologie
kiinstliche Intelligenz
neurales Netzwerk
tiefes Lernen

anonym

maschinelles Lernen

INTRODUCTION.

ABSTRAKT

Die Online-Anonymitat hat das Problem unethischen Verhaltens
verscharft, das in besonderen Fallen bis zum Mobbing gehen
kann. Kinder werden in groferem Mafie Opfer von
Cybermobbing, weil ihr Weltverstandnis noch nicht ausgebildet
ist. Die Fragen der Kontrolle der Anonymitat und der Zensur der
Informationsfiillung, die politische Situation im Land
verschlimmern konnen, haben alle Liander verwirrt. Aber in
letzter Zeit wurde der digitalen Zensur besondere
Aufmerksamkeit geschenkt. Quarantine und Pandemie haben
ihre eigenen Anpassungen am Cyberspace vorgenommen und
ihn fast zu einem Ersatz fiir die personliche Kommunikation
zwischen Menschen gemacht. Und gleichzeitig das Problem der
Aggression verscharfen. Ziel des Artikels ist es, das Problem des
Cybermobbings zu analysieren und Losungsvorschlige zu
machen. Die Wege zur Losung des Problems Cybermobbing
werden aufgezeigt. Kiinstliche Intelligenz als Anti-Cybermobbing
ist das effektivste Instrument der digitalen Zensur. Wenn man
das Lexikon der Angreifer kennt, ist es moglich, ein Worterbuch
fiir jede Ressource fiir das Selbstlernen der kiinstlichen
Intelligenz und die Entwicklung von Anti-Cybermobbing fiir
Spieleprodukte zusammenzustellen. Ein Beispiel fiir ein Szenario
fir den Einsatz kiinstlicher Intelligenz im Kampf gegen
Cybermobbing in der Gliicksspielbranche wird gegeben.

In 2017, a 12-year-old New Jersey girl killed herself after months of
cyberbullying from classmates at Copeland High School in Rockaway. She is not the
only one. According to bullyingstatistics.org, more than half of teens and teens have
been bullied online, and about the same number have engaged in cyberbullying. For
those teenagers who are bullied daily at school or online, the consequences can be
devastating. Adolescents are usually impressionable in their desire to form a
personality. Daily bullying can feel like psychological torture in a CIA torture
chamber. This can lead to anxiety, depression and even suicide.

Cyberbullying also prevents people from trusting the Internet and technology
in general. The Internet has helped our society a lot. Technological progress has

allowed us to work productively for several decades. Internet trolls that negatively
impact our online experience also make it impossible for us to be productive online.
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They promote technology as a sinister tool for the next generation of technology
users. They prevent people from integrating technology into their lives in a positive
way.

Cyberbullying is different from bullying in real life. These characteristics of
cyberbullying make it difficult to prevent and stop incidents.

Cyberbullying is hard to detect—often the bully hides behind a fagcade of humor
to subtly harass the victim.

Blocking out people will only add to your reality. On social media groups, it may
not be possible to block a person who is bullying you. In particular, in the case of a
student, it may not be possible to block a classmate in an educational forum dedicated
to meeting the needs of students in the classroom.

Victims of cyberbullying are hard to detect. Victims often have questions about
a bullying incident. When the bully hides behind a mask of humor and a fake name,
the victims often feel like they are at fault or making something out of nothing.

METHODS.

Cyberbullying is just as dangerous and serious a problem as regular bullying.
In fact, it's getting even more disgusting these days, fueled by the spread of
technology.

Bringing many new opportunities to education, technology and the availability
of the Internet can become a means of harming another person, as seen in this tragic
case and, unfortunately, in many others. Part of the problem is that kids this age, both
bullies and victims, often don't think things through and act hastily.

This is why we need all available solutions to prevent cyberbullying. And with
the development of artificial intelligence, a great new solution may appear.

Nowadays, children - and most victims of cyberbullying are children - have
access to devices that allow them to communicate with each other almost anywhere
and anytime. Moreover, it gives not only other children, but also adult detractors easy
access to the child's private life.

This is what makes cyberbullying so dangerous. In the case of regular bullying,
teachers (and parents) have a clearer picture. If one student physically or verbally
abuses another in class, it is obvious that action must be taken: the violence must
stop, both the attacker and the victim must be spoken to, their parents must be
informed of the incident, and so on.

However, when technology comes into play, it is virtually impossible to
determine if a bullying incident is taking place unless the participant or bystander
informs an adult about it. (And for many children, it can be very difficult to bring
yourself to tell someone about what happened.)

Another danger is that with cyberbullying, the victim may not even know who

124



°
IJ o U R NAL Journal of Academic Research and Trends in Educational Sciences (JARTES)
VOLUME 1, ISSUE 4 / ISSN 2181-2675

is behind it, thanks to the ability to anonymize their presence on the network. While
law enforcement may well be able to identify the bully, this situation can further
discourage the victim from speaking up.

Clearly, the current level of awareness about cyberbullying needs to be raised
among people of all ages. There are online safety guides for kids as well as for parents
and teachers, Stop Cyberbullying Day is internationally recognized and endorsed by
commercial and non-profit organizations, government programs are working to help
victims, etc.

All of the above are necessary and are fighting a very important battle. But let's
see how we can use technology to fight it.

RESULTS AND DISCUSSIONS.

The difficulty of recognizing online cyberbullying presents a unique challenge
for social media companies trying to protect their own online social media
communities. Often, these “find needles in a haystack” problems are ideal for solving
machine learning. Al can recognize language nuances and effectively classify speech
on large amounts of data where humans cannot. Algorithms can also adapt and
improve the accuracy of detecting cyberbullies as they learn more about the activities
of the aggressor on the Internet.

Since online bullying uses technology, it is natural that technological solutions
to the problem are sought.

Machine learning opens up many opportunities for preventing cyberbullying.
There are currently many initiatives to create and train algorithms capable of
detecting hate and offensive language on the Internet in order to block the user from
viewing them and hence cyberbullying.

The advantage of such algorithms over parental control software and keyword
blockers is that they must recognize subtle and sarcastic comments, a task that
previous solutions fail to do. In addition, the use of machine learning is necessary
because swear words and insults can often be intentionally or not misspelled.

In the article “Automatic detection of bullying in texts of social networks”, a
group of researchers describes such an algorithm. In its experimental state, it was
fairly good at recognizing abusive online behavior in both English and Dutch. The
scientists behind the project cite the fact that their system can detect bullying signals
as their biggest achievement.

This algorithm also determines who is the aggressor, victim and bystander in
each situation, which can help the website moderator do their job faster and more
efficiently.

Another study takes a closer look at the limitations of keyword filtering. Based
on data collected on Reddit, the researchers concluded that many topical words are
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used by both hate groups and support groups, making it difficult for the filter to
determine which is which.

Instead, this study proposes to train an algorithm to recognize data generated
by communities that "correspond to the linguistic identity" of hate groups. At the
same time, he will be able to see patterns typical for such groups and communities in
posts on social networks and other Internet resources.

Identity Guard and the Megan Meyer Foundation are using IBM Watson
artificial intelligence to monitor children's social media activity for signs of bullying
or suicidal thoughts. If he sees them, he reports such cases to parents along with
useful resources designed to resolve the situation.

Cyberbullying causes many problems for its victims, but the most devastating
of them all occurs when emotionally unstable people are targeted. As with the 12-
year-old mentioned at the beginning of this story, this can sometimes lead to self-
harm and even suicide.

Machine learning algorithms can already detect suicidal tendencies with high
accuracy based on “neural representation of emotions.” In the future, emotional Al
could become an invaluable tool in recognizing and preventing self-harm. If a
machine can understand human emotions based on voice or face recognition, it would
mark a huge step forward in using Al to prevent suicide.

While their early stages were quite successful, anti-hate speech Al algorithms
still have a long way to go. The biggest challenge for machine learning is probably
how difficult it is to determine what is and is not hate speech. For example, the same
sentence can be hateful and regardless of who writes it, its cultural and racial
background, etc.

In addition, the definition of hate speech varies from community to community
and person to person. It can also change with time and with new cultural norms.

While most of the solutions mentioned above are still in the experimental stage,
they all seem promising. However, it is important to remember that even when they
are properly implemented, this will not mean the end of cyberbullying. On the
contrary, one can expect something like an arms race between anti-technology and
intimidation technologies.

Thus, it is necessary to use Al to help, but not expect it to do all the work.

CONCLUSION.

Cyberbullying is on the rise every day and every person has a responsibility to
protect their own online experience. Artificial intelligence can help flag and control
our online activity on these social networks. But like real life police, a third party can
do alot.

Children should be able to find a common language, have common interests
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with peers, be passionate. You need to learn to remove barriers, to be less shy, not to
be offended, to cope with stress. Necessary team games. The general culture of
children should be improved at the same literature lessons. So that children are
taught on those problems that now excite them more. We need to discuss the problem
of cyberbullying in classrooms, starting from grades 5-6. So that children understand
that this is a common problem, that it is not necessary to talk about and share with
other people, with adults, to explain how to deal with it. We need regular and
mandatory conversations with a psychologist. Children should become more
protected from aggression (react less and give emotional nourishment to bullies),
more educated not to be led to aggression and not become the same aggressive in
response to or against weaker ones (recoup later on others). It is important to teach
empathy and cooperation from school, develop emotional intelligence so that a
person is more protected and sensitive to the feelings and emotions of others.

Informal events will help to switch aggression to a peaceful direction, and help
children find common interests with their peers. It is necessary to teach children in
school’s sports, dance (hip-hop, etc.), acrobatics, so that excess energy goes into
sports.

Itis necessary to introduce the concept of cybersport and the charter of chivalry
of a cyber-athlete (similar to kung Fu): do not offend the weak, etc. Revoke licenses
to play in tournaments for manifestations of cyberbullying, as in real sports. Using
public examples of condemnation of well-known leading cyber-athletes, it can be
shown that aggression is not acceptable.

November 11, 2019 was named Anti-Cyberbullying Day. The symbol of the day
is a yellow heart. Also this year, a Foundation was created to help victims of violence
and bullying, and a stream marathon was held. At the same time, in 2019, from
November 11 to November 30, an action was held, a flash mob, in social networks,
everyone could tell their story about bullying with the hashtag #netcyberbullying.

Summing up, cyberbullying is a serious problem, if it is not dealt with, then each
subsequent generation will be more aggressive than the previous one. Currently,
there are many measures aimed at controlling and eliminating online bullying.
However, this is only the beginning of addressing such an important issue. Only
digital methods can be powerless. It is also necessary to teach people the ethics of
communication on the Internet in the real world.
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solar energy, for human use. Solar energy stored in firewood or other biomass
energy efficiency energy meets other basic needs for home heating and cooking. As

the economy develops and becomes more complex, energy needs
increase significantly. Each stage of economic development was
accompanied by a characteristic transition of energy from one
main fuel source to another. This transition is driven by many
factors, including concerns about the environmental impact
(especially climate change), restrictions on the supply of fossil
fuels, prices and technological changes.

2181-2675/© 2022 in XALQARO TADQIQOT LLC.

DOI: 10.5281/zenod0.6405393

This is an open access article under the Attribution 4.0 International(CC
BY 4.0) license (https://creativecommons.org/licenses/by/4.0/deed.ru)

1Jizzakh Polytechnic Institute, Jizzakh, UZB



°
IJ o U R NAL Journal of Academic Research and Trends in Educational Sciences (JARTES)
VOLUME 1, ISSUE 4 / ISSN 2181-2675

INTRODUCTION.

In a sense, renewable energy sources are limitless, since their reserves are
constantly replenished by natural processes. The daily supply of solar energy is
theoretically enough to meet all human energy needs for a whole year. But solar
energy and other renewable energy sources are limited in the sense that their
availability varies in space and time. Some regions of the world are particularly well
suited for the use of wind and/or solar energy. For example, the potential of solar
energy is highest in the Southwestern United States, North Africa and the Middle East,
as well as in some parts of Australia and South America. Some of the best regions for
wind power include Northern Europe, the southern tip of South America, and the
Great Lakes region in the United States. Geothermal energy is widespread in
countries such as Iceland and the Philippines. Each region of the world has some
renewable energy resources, although the availability and cost of using them vary.

Most renewable energy sources are, ultimately, solar energy. The energy of the
sun can be used directly to generate heat or electricity. Hydropower comes from
falling water, which occurs because solar energy evaporates water at low altitudes,
which later rains at high altitudes. The sun also creates wind through differential
heating of the earth's surface. Biomass energy comes from plant matter produced
during photosynthesis under the influence of the sun. Thus, biomass, wind and
hydropower are only secondary sources of solar energy. Non-solar renewable energy
sources include geothermal energy that comes from the earth's core, in some
combination of energy left over from the origin and ongoing decay of nuclear
materials. Tidal energy is another non-solar renewable energy source driven by the
moon. Although nuclear energy from fission is not renewable, there is a great debate
about whether nuclear energy should be part of the energy complex after fossil fuels.

Biomass is any fuel obtained from plant raw materials in the recent past, and
includes wood, agricultural crops, plant residues and animal husbandry waste. Fossil
fuels were also once biomass, but in the distant past. Biomass is the original source
of humanity's energy, used since the discovery of fire. It still accounts for 10% of the
world's primary energy supply and is the world's largest single renewable energy
source, as most of the world's population uses wood, charcoal, straw or animal
manure as fuel for cooking. Industrial economies can use biomass energy in several
different forms. There are many technologies for the utilization of biomass, so the
literature on this issue can be confusing. In its most basic state, biomass in the form
of pieces of wood, wood chips or sawdust can be burned. Similarly, grass and plant
residues can be compressed into pellets or bricks for burning. Biomass burning can
be used to generate heat (as in a wood-burning stove), or it can generate electricity
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in a power plant, like coal burning.

Chemical processes can also convert biomass into fuels such as ethanol and
methanol, and some crops produce vegetable oil, another fuel. In addition, when
biomass decomposes anaerobically (without air), methane gas is formed, which is
another potential fuel (methane is CH4, the main component of natural gas). All these
energy sources are obtained from the biomass of plant matter. Biomass for energy is
usually burned in some way, which leads to the release of pollutants into the air,
which is a negative external effect of using biomass.

Like biomass and hydropower, wind energy has been used since ancient times.
In the best areas, modern electricity generation from wind is very close to cost parity
with sources such as coal and nuclear energy. But there is a big difference between
the cost of wind energy on the best sites and on less suitable ones. Wind energy is
generated by the energy of moving air, and the available energy varies depending on
the cube of wind speed. Doubling the wind speed leads to 2*2*2 8 times more
potential energy; tripling the wind speed leads to 3*3*3 27 times more energy. More
potential energy usually means less cost for a given amount of energy. Like biomass
and hydropower, the potential of wind power in most regions is finite and limited by
the number of sites where an energy source can be developed at reasonable prices.
Not only does the average wind power vary greatly depending on the site, but the
power available at any given moment also varies greatly depending on the wind
speed. On windy days, there is much more energy than on calm days. This
intermittency characteristic is typical for most renewable energy sources, but it is
especially difficult for wind, given the degree of change in potential energy depending
on wind speed.

Solar energy comes in three main forms: 1) Low temperature solar thermal
energy, 2) solar electric or photovoltaic (PV) and 3) High temperature solar thermal
energy. Low temperature solar applications include solar water heating and solar
space heating. Sunlight falls on some kind of surface, usually black to maximize the
absorption of sunlight, which in turn heats the air or water. The protective layer of
glazing helps to retain trapped heat. Solar heat can be stored in such massive
materials as water or stone. Low-temperature solar energy usually uses simple and
proven technologies. Solar water heating is already financially competitive with fossil
fuels in many climatic zones. Solar space heating is also possible, but the problem
with the economics of solar space heating is that the monthly demand and supply are
almost completely opposite: the greatest demand occurs in winter, when there is the
least supply of sun, and the greatest amount of sunlight occurs in summer, when the
demand for thermal energy is the lowest. In practice, this means that solar room
heating systems almost always require some kind of additional heat source, since the
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marginal costs of collecting solar energy in the middle of winter are extremely high.
Additional heating increases the cost of solar heating systems.

Energy is a fundamental contribution to economic systems. Current economic
activity is overwhelmingly dependent on fossil fuels, including oil, coal and natural
gas. These fuels are non-renewable. Renewable energy sources, such as hydroelectric
power, wind and solar energy, currently provide less than 10% of the world's energy.
There are many sources of renewable energy that have been used for centuries. Most
renewable energy sources are less affordable and/or have a higher cost than fossil
fuels used in the recent past. The costs of renewable energy sources are partly
explained by their inherent characteristics, in particular their low clean energy
coefficients, periodic availability and capital intensity. The development of new
technologies will reduce the cost, but will not make the cost of renewable energy
competitive with market prices for fossil fuels in the near future, if external factors
related to fossil fuels are not taken into account. The speed of the transition to
renewable energy sources will largely depend on the policy choice. Reforming fossil
fuel subsidies and introducing pig taxes are two policies that can produce more cost-
effective results. Other potential policy measures include increased spending on
energy research and development, preferential tariffs, and renewable energy targets.
Public policy can also help in providing capital for renewable energy projects and in
providing a reliable electricity grid to move energy over long distances. Reducing the
cost of solar photovoltaic energy and the cost of energy storage (for example,
batteries) are two key areas of technology development that can significantly reduce
the cost of renewable energy in the long term.

With higher energy costs, buildings, transportation networks and
manufacturing will be redesigned to use less energy. Most of the transition to
renewable energy is likely to be achieved not by providing new sources of energy, but
by rebuilding systems to consume less energy. This will be stimulated by higher
renewable energy costs, as energy conservation is optimized where marginal energy
conservation costs are equal to marginal renewable energy costs. Solar photovoltaic
energy is sustainably available in almost unlimited quantities, and the marginal cost
of solar photovoltaic energy is the upper bound of all energy costs. The final transition
to renewable energy sources is inevitable, so the question is how best to manage it,
minimizing the total cost of energy services plus the cost of damage caused by the use
of energy. The combination of environmental and renewable energy sources will
eventually replace the current energy system, which is dominated by fossil fuels.
Addressing climate change suggests that it should happen sooner rather than later.
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HMUTALMOHHOE MOAEJIMPOBAHUE JIBUIKEHHUA B
FOPO/ICKO¥ IOPOKHOM CETH (HA IPUMEPE 'OPO/IA
JDKU3AK)

KJIIOYEBBIE CJIOBA: AHHOTAIIMA

y/JIM9HO-I0pOXKHaA CeTh B HacTosulee BpeMs B KPYNHBIX ropoJax 60Jibllloe BHUMaHUE
(YAO), yAeaseTca oOecne4eHUI0 LeHTPaJM30BaHHOTO YIIpaBJeHUs
dBTOMATHU3UPOBAHHAA

ceeTodpopamMy, HUHPOPMALMOHHBIMU TabJio, JAOPOKHBIMHU

CUCTEeMa ylipaBJI€HUA
3HaKaMH{, MOHUTOPUHIY TPAHCIOPTHBIX NIOTOKOB U JOPOKHBIX

AOPOXKHOTO ABUXEHUA

(ACYZ[,[[), CHTyauHﬁ, MOHHUTOPHHTY Ce€TH C LeJIbKo IoAJAEepXKaHHUA ee
OpraHM3aLys 4OPOIKHOTO I[eJIOCTHOCTU U CTAOUJIbHOM 0OpabGOTKU JlaHHBIX B pEXUMe
aBxenus (041), peasibHOTO BpeMEHH.

MMHTAIUOHHOE

Mo/ie/IMpOBaHue

SHAHAR YO'L ARMOG’IDA HARAKATNI IMMITATSION
MODELLASHTIRISH (JIZZAH SHAHRI MISOLIDA)

KALIT SO‘ZLAR: ANNOTATSIYA
ko'cha-yo'l tarmog'i, Bugungi kunda yirik shaharlarda svetoforlar, axborot jadvallari,
yo'l harakati nazoratining yo'l belgilari, transport ogimlari va yo'l holatlarini monitoring

avtomatlashtirilgan
tizimi,

immitatsion
modellashtirish,

yo’l harakat boshqarmasi

qilish, tarmoqni monitoring qilish, uning yaxlitligini saqlab
qolish va Real vaqtda ma'lumotlarni barqaror gayta ishlashni
ta'minlashga katta e'tibor qaratilmoqda.

LIEJIM BHEAPEHHUA ACY A :

e YBeJsiMueHHe NPONYCKHOMN CIOCOOHOCTU aBTOMOOU/IbHOM JOPOTH;

e ObGecrneyeHre COOTBETCTBHUS MapaMeTPOB TPAHCIOPTHOrO MOTOKA MPOMYCKHOMU
CIIOCOOHOCTHU aBTOMOOHWJIbHOM OPOTH;

e [I[pegoTBpalieHre 3aTOPOBLIX CUTyal|UH;

e YMeHblleHUe 3a/iepKeK B ABMXKEHUU TPAHCIOPTa;

e YMeHbllIleHUe BpeMeHU MIPOX0XKAeHUA MapuIpyTa;

e [loBbIlIeHHE UHPOPMHUPOBAHHOCTH YYAaCTHUKOB JIOPOKHOTO JIBUXKEHUSI;

e [loBhIlIEHHE 6€30MaCHOCTHU JOPOXKHOTO [BUXKEHHS;

e CHM>KeHue yucaa JTIIL.
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Pucynok 1. Yauya c 8bicoOKoU nponyckHOU cCNOCO6GHOCMbHO

PucyHok 2. Cxema nepekpecmka ¢ Hanpas/aeHuem 08UNHCeHUs1 Ha HeM

PaccmoTpuM, Kak BavsieT KO3QPUIIMEHT 3arpy3KU HA CpeJlHEE BpEMS TPaHCIOPTAa B
nyTu. be3 caBura paspeinaroliero curHajga 1no BpeMeHU M CO CABUIOM B 5 CeKyHZ,.
[IlpuBesieHHble HUXKe [JaHHble IMOJy4eHbl MPH MOMOLIM KOMIBIOTEPHOM MNPOTrpaMMbl
MMUTALMOHHOrO0 MoaenrpoBaHusa PTV Vissim.

B KkauecTBe BXOAHbIX TapaMeTPOB MCI0JIb30BAJUCh MHTEHCUBHOCTH TPAHCIOPTHBIX
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ITOTOKOB KaK I10 I'NITaBHBIM, TdK U 110 BTOPOCTEII€HHbIM HAIlpAaBJIEHUAM (Ta6JI.1).

Tabauya 1.
Bxodubvie napamempul 011 ModeauposaHus

HanpagBiieHusa ABUKeHUA

clomoé6 c7mno12
WHTEeHCUBHOCTDb
YpoBeHb
3arpyskH, Z noJsiockl ABWXeHus, N (aBT/u)

0,4 168 108
0,6 252 162
0,85 357 230

400

350 = 357

- _—

250 2
/ f‘-— 230
> ’T//
£a /
100 B

50

0,4 0,6 0,85

x ¥

Pucynok 3. 3agucumocmso cpedHez2o 8pemeHu 8 nymu om KoagguyueHma 3azpy3Kku 6e3 cdguza
paspewarwezo cuzHa1a no 8pemeHu
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Tabauya 2.
[lapamempul 0451 ModeauposaHusi ¢ yuemom cdguza no gase
CpeaHee BpeMs 3a/i€PXKKH, CE€K
YpoBeHb 3arpysku, Z 6e3 caBUra CABUT 5 CEeKyH/,
0,4 101,6 99,7
0,6 1189 108,8
0,85 163,7 137,6

180

160

163,7
-

140

1376
1189 /

120

101,6
08,8

100

a9.7

80

a0

20

0.4 0.6 0,85

¥ x

PucyHok 4. 3agucumocms cpedHez0 8peMeHU 8 nymu om KoagguyueHma 3azpy3ku ¢ y4emom

cdsuza no ¢ase

Ha ocHOBaHUM [aHHBIX, IOJYy4YEHHBIX B pe3yJbTaTe UMUTALMOHHOIO
MOJIEJIMPOBAHUS, MOXXHO CJesaTh BbIBOJ, YTO OOJIbIIMe 3aTpaThbl KaluTajJa He BCerpaa
NpUBOJAT K HaubosibmieMy 3ddekTty. Yalnle Bcero K pacCMOTPEHHIO 00Jiee CJIOKHBIX,
TPYAOEMKHUX U JOPOTOCTOSILIMX MEPONPUATHUMN MepexXOoAsAT MOCJe TOro, KaK BBeJeHUe
NpOCTeNIINX Mep HeJlocTaTo4yHO. [loaToMy nepef, TeM, Kak IPUHATb KaKoe-JU00 pelleHue
no wusMmeHeHuto cxem OJJl wau pekoHcTpykuuu Y/IC Heo6Xx0AMMO NPOU3BECTH
MOJleJIMpOBaHHWE B NPOrpaMMHOM KOMILJIEKCe, YTOObl OblJla BO3MOXXHOCTb H30€XaTb

HeoIlpaBAaHHbIX peHJEHPII‘;I W HEHYXHbIX 3aTpaT, KOTOPbI€ MOTYT JIMIIb HE3HAYUTEJIbHO
N3MEHHUTD CYIIECTBYHOIIYIO CUTYAallUI0 WJIH YXYAILIWUTH €€.
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