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[ToBbilIeHHE 3¢ ekTUBHOCTH
OpraHM3aluM JIOPOXKHOTO [JBWKEHUS] Ha
niepekpecTtke yaul MaHriik Ei - IoCThIK

7720

1818.

bagpinbaera [.5.

Pa3BrTHe KOHTelHepHBIX [IepeBO30K B
Pecniybmiike KasaxcTaH B KOHTEKCTe
MO/IepHU3aL[M1 TPaHCIIOPTHO-
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JIOTUCTUYECKUX L[EHTPOB

1819.

baremios E.A.

006 oTcyTcTBUYM Oe3mepecaZiouHbIX
KeJ1e3HOIOPOKHBIX TIaCCaKUPCKUX
MapIIpPyTOB C OOBILIWHCTBA FOXKHBIX
obnacreit KazaxcraHa o ropozoB
KocraHaii 1 Y crb-KameHoropck

7727

1820.

Bekmaran6et U.B.

«KTHK-KT» XKUIC dpumanst «KamObLn
JKT 6emimineci» I1IbiFaHak, CTaHIUSICHI
MeH OFaH ’KaJIFaCaTbIH K0JlapaJibIKTapblH
MOZIepHU3aLMsA/1ay apKbLIbl TEMipKOJI
TacCbIMaJIblH OHTaW/IaH/bIPY

7731

1821.

Beppani H.T.

3amMaHayu KOJIZIaHbICTaFbI /IeTeKTOp/1ap

7736

1822.

Hykenbaera .M., AyecbekoBa M.A.

Posib 1 00BEM MePEBO30K TPAHCIIOPTHBIX
kopuzopoB Kazaxcrana B 2024 rony

7741

1823.

JKanb6oraysib M.

XasbIKapasbIK KeJIiK Ja/1i37epiHje KoJlik-
SKCIeJULIMSA/IBIK KAMTaMachI3 eTy /i
YHBIMIaCTBIPYJaFbI Keibip Macesesnep

7744

1824.

Kopryrynos O.M.

3amaHayHM Tacrasbl KOHBerep

7751

1825.

XKymaraeB A.T.

3aMaHayu KaTrapJibl KOHBelepsep

7754

1826.

Kymaranmu II1.H.

MHHOBaLMOHHBIE TOAX0AbI K
yIpaB/IeHUI0 JIOTUCTUYECKMMHU ITOTOKaMHU
Ha MeXXJYHapOJHOM TPaHCIIOPTHOM
kopuzope "Cesep-FOr"

7758

1827.

Xymaranuesa M.b.

Jloructuueckui CePBUC B ITaCCa’XXKMPCKUX
rnepeBO3KaX: COBpeMEHHbIE TeEXHOJ/IOTYU U
MepCIIeKTUBLI PA3BUTHSA

7762

1828.

Kamasos P.A.

[TepcrieKTHBBI U BBI30BbI BHEIpEHUS
HUCKYCCTBEHHOI'O UHTe/IJIeKTa B CUCTeMy
3JIEKTPOHHOTO JOKyMEeHTO000pOTa B
TOO «KTXX-I'py30Bble 11epeBO3KN»

7765

1829.

KenxexaH b.E., MaxmyTtoB T.K.

MopenvpoBaHue a3pojuHaMHAYeCKUX
xapakTtepuctuk BITJIA ¢ HernogBWXHbIM
KPbUIOM

7772

1830.

Kaceimbekosa A.C.

OK0/I0rMueCcKri-0pUeHTUPOBAaHHOE
yrpaBJieHue JIOTUCTUKOMN
AaBTOMOOM/TbHBIX MEPEBO30K Ha TIPUMepe
Pecrniy6smmku Kazaxcran

7776

1831.

Kanarb6ekoBa 3.K.

OrnepanusiaiblK TUIMZUTIKTI apTThIPY YIIIH
KICITIOPBIHAAFBI IIIKI JIOTUCTUKAJIBIK
rpoLecTep/i OHTauIaHbIpy

7781

1832.

KynbapakoBa XK.A.

«Opan-Anmarbl» TeMip>KOJIbl OaFbITBIH/A
JKOJIayLLIbLUIap/AbI JKeZesl TacbiMasiay
KbI3MeTIH YUbIMACTBIPY

7785

1833.

Ma3smasos K.A.

Digit.ex — nyiaTdopma 1Mo MoucKy OHJIalH
CreLraIrCTOB

7790

1834.

MengeneB B.B.

AHanu3 TpaZAULMOHHBIX CUIOBBIX
arperaToB C THOPUIHBIMU U
TIePCIEeKTHUBBI MX Pa3BUTHS

7794

1835.

MycuHosa A.A.

Bnusinve TeXHOJIOTMM yIIOJITHOMOUEHHOT' O
5KOHOMUUYECKOro orieparopa Ha
TPaHCIOPTHO-/IOTUCTUYECKHE MPOLIeCChI
Kazaxcrana

7798




1836.

Myxtap A.3.

TypakThl JIOTUCTUKAHBIH, O0JIAIIaFbL:
KacbU1 TEXHOJIOTUs/Iap MeH
VMHHOBaLMsi/1ap

7802

1837.

OwmipxaHn [.C.

Me)xayHapoAHbIM TPaHCTIOPTHBIMN
kopuzop «CeBep-FOr»: mepcreKTUBLI U
BbI30BbI

7807

1838.

ITynatoB M.M., ITynatoBa M.X.

Crioco0bl ycu/ieHust POMYCKHOM U
TTPOBO3HOM CIIOCOOHOCTH
JKee3HO0PO’KHOT 0 yyacTKa AHIpeH —
[Tan

7812

1839.

Cwmarysiosa A.E.

HpeI/IMYH_[eCTBa " BbI3OBbI IIPUMEHEHUS
TeXHOJ/IOTUH b/IOKUeliH B JIOTUCTHKe

7815

1840.

Cepukoga /1.b.

Kenik-noructrka canacbiHAAFbI
UGPIIBIK SKOXKYHeepAi KaabITaCThIPY
»kaHe JaMbITy. (Ka3zakcTaHabIK
JIOTUCTHUKAJIbIK, KSCITOPbIHAP
MbICa/IbIH/A)

7820

1841.

Cosop, A 1.

[MoBbIieHre 6e30MaCHOCTH JBU)KEHUS Ha
OCHOBe MpHUMeHeHUsT KOJTbLIEBBIX
riepecevyeHun

7826

1842.

Temupxanysbl T.

[ToBblILIeHNEe KayeCTBa TPAHCTIOPTHOTO
00C/Ty)KMBaHUSI TaCCa’KUPOB

7829

1843.

Toxupos O.3., PyctamxoHoB b.3.

Omnpepenenre K0Iu4ecTsa pueMo-
OTIIPABOYHBIX ITyTel yKesle3HOL0POXKHOM
rpy30BOM CcTaHLMU «K» B yC/I0BUSX
yBe/IMueHusi 06beMOB 11epeBO30K

7833

1844.

[Tavimappan [1.T.

Kolima yorucTvkacbeiHAaFbl 3aMaHayu
aKIapaTThbIK TEXHOJIOTHs/Iap

7836

1845.

[Typeken [I.A., Anraes H.C.

Ludpabik TpaHCchOpMaLWs >KaFAalbIHA
JIOTHCTHKATBIK, TTPOLiecTepAi
OHTaWnaHAbIpy

7839

COAEPXAHUE

CEKIIUA 13
OBPA30OBAHMUE

IIOACEKIMNA 13.1 THHOBALIMOHHBIE TEXHOJIOT'M B CUCTEME
OBPA3OBAHUA HA NTHOCTPAHHBIX A3BIKAX

1846.

Abdushukurova Zh. F., Aripbek
S. B.

Is multilingualism making us more
emotionally intelligent? A cognitive
science perspective

7844

1847.

Akhan A., Berdibay D.

Six levels of thinking: applying
bloom’s taxonomy in education

7846

1848.

Akim A.

Digital tools in language learning:
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TpaH3uTTIK TackIMaapAbl OHTAWIAHIBIPY: KazakcTaH apKbUIBI OTETIH XalIbIKapallbIK
TacChIMaJIAPABIH THUIMJIUITIH apTThIPY YIIH aKbUIbI JKOJI XyieciH mambiTy. byn KazakxcTtaHHbIH
TPAH3UTTIK QJICYCTIH MMai1ajaHyFa )KoHE OFaH KapiKbl TAPTyFa MYMKIHIIK Oepei.

XanpIKapaiblK ToXKipuOeHi mainanany: OJNEMHIH JKETEKIIl eNAepiHiH aKbUIbl >KOJIaap
XKyHeciHiH ToxipubeciHn 3eprrern, KasakcTaHHBIH KaXeTTUIIKTEepiHe cail KoyijmaHy. by skylieHiH
THIMJUTITIH apTTHIPBII, )KYPri3ylijep MEH MEeMJIEKET YIIiH Hai1achlH KeOenTe .

KOpbIThIHABL.  AKBUIBI  JKOJIIap  KyHeciHiH  Oonamarbl  Ka3akCTaHHBIH — KOJIK
MH(PaKYPBUIBIMBIH JIAMBITY MEH OHTAMIAHABIPYAa MaHBI3ABI POl aTKapajbl. AKBUIBI KOJIAAP
KYHECIHIH THIMJI1 AaMybl )KaHa TeXHOJIOTHSIAP/Ibl €HT13Y, SKOJIOTHSIIBIK THIMIUIIKTI apTTBIPY, JKOJ
Kayilci3Airii KaMTamMachl3 €Ty JKOHE KeJIIK arbIHBIH OacKapy cajalapblHIa YJIKEH >KETICTIKTepre
XKeTyre MyYMKiHIiK Oepeni. COHBIMEH KaTap, aKbUIbI JKOJIAAP €71 SKOHOMHKACHIHBIH TYPaKThUIBIFbIHA
OH ocep eTil, MHBECTUIMIAp TapTy MEH OIO/KETTIK JKYKTEMEHI a3alTy apKbUIbl KapiKbUIBIK
THIMJIUTIKKE KOJI KETKI3yre MyMKIHJIIK Oepe/i.

XonmapaplH canacelH apTThIpy, KaHa HHPPAKYPBUIBIMABIK K0Oaapbl iCKE achIpy, KoHE
aKpUIbl KOJJAPIbl KCHEUTY apKpUIbl Ka3aKCTaHHBIH XaJbIKapalblK KOJIK JoNi3AepiH/eri
TpaH3UTTIK aneyeTi apranasl. COHBIMEH Karap, aKbLIbI KOJ JKYHECIHIH IKOJOTHSIIBIK THIMILIITIH
KaMTaMachl3 €Ty MEH KOJIiK ThIFbIHBIH a3aiiTy KOpILaFaH OpTara Mmaiaaibl ocep eTeli.

AKBUTBI KOJIAPABIH Ooamarel MUGPIaHABIPY MEH aBTOMATTaHABIPYFa HETI3IEITreH, Oy
OJI KO3FAIIBICBIH THIMIII OacKapyabl JKOHE XYHEHIH YXYMBICHIH OHTAMIaHABIPYJbl KaMTamachl3
eTeni. MIHHOBAMSITBIK TEXHOJOTHSUIAP MEH KaHa KYPBUIBIC >KoOaapbl apKbUIbl KazakcTaHHBIH
KOJIK *KYHeci )KeTIAIPLIIN, KO KayilCi3iri MeH KOJIiK aFbIHBIHBIH TUIMIUTIT apTajbl.

AKBUIBI JKOJIIap KYWECIHIH JaMybl eTiMi3AiH KoK HH(PaKyphUIBIMBIH KAHAPTYFa, OHBIH
TYPaKThl KYMBICHIH KaMTaMachl3 €Tyre »oHe XalbIKapalbIK IeHreige Oocexere KaOUIETTUIITH
apTThipyFa bIKnan erefi. COHABIKTaH aKbLIbI JKOJAAPIBIH OOJIAIIAFkl CIIIMI3IIH KOJIK CasicaThiH
JKY3ere acblpyIarbl HEeri3ri OarbITTapAbIH 0ipi 60IMaK.

Koananbliaran ageduerrep Tizimi

1. Kazakcran PecnybOnukacbiHblH WHAycTpust koHEe HMHQPaKypbUIBIMABIK J1aMy MHHHCTPIIri
http://miid.gov.kz/

2. Kazakcrad xonmapsl YATTBIK KoMnanusachl http://kazautozhol.kz/

3. AKpUIBI KOJmap OKyHeci Typaibl OKanmel  MamiMerTep  https://tengrinews.kz/  koHe
https://informburo.kz/

4. World Bank — XXox nun¢paxypsuibimel https://www.worldbank.org/

5. Kazakcranaarbl aAKLLIIBI JKOJAApbI: OarbITTaphI Me€EH Oaracel
https://kaz.inform.kz/news/kazakstannyn-akyly-zholdary-bagyttary-men-bagasy a3889248/

YK 629.11

JUATHOCTHKA SJIEKTPOOBOPYJIOBAHUSA TAT'OBOI'O QJIEKTPOIIPUBO/JIA
JJIEKTPOTPAHCIIOPTHBIX CPEACTB

3uHaTy/uIuH ApTyp PuHaToBu4
artur_zinatuyllin_200l@mail.ru
Maructpant kadenpsl « TpancnoptHas umxenepus» HAO «EHY um. JIL.H. I'ymunesa», Actana,
Kazaxcran
Hayunsii pyxoBoaurens — Cupreraesa I '.E.

AnHoTanusg. B craTee mpencTaBieH KOMIUICKCHBIM aHAlM3 COBPEMEHHBIX METOJIOB
JUATHOCTHKU  DJIEKTPOOOOPYAOBAaHUS  TATOBBIX  DJIEKTPONPHUBOJOB,  HCIONB3YEeMBIX B
3JIEKTpOTpaHcIopTe. PaccMoTpeHbl TEOPETHIECKUE U SMITUPUUECKUE METOIMKH KOHTPOJIST KaueCcTBa
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AIIEKTPUYECKON YHEPTUH, TepMOTrpapuIecKoil TNarHOCTHKH, BUOPOANATHOCTHKH, aHAN3a CHIOBON
AJIEKTPOHUKM M aBTOMATH3UPOBAHHBIX CHCTEM MOHHUTOpUHTA. [IpoBEenEH CpaBHUTENBHBIA aHATU3
3(QPEKTUBHOCTH IMArHOCTUYECKUX IIOAXOAOB JUIS PAa3JUYHBIX THUIIOB TPAHCHOPTHBIX CPEACTB
(31exTpoOycChl, TPOIUIEHOYCHI, TpaMBau, HIEKTPONOE3/a) ¢ YUYETOM BIHMSHUSA SKCIUTyaTallMOHHBIX
(baKTOpOB M HOPMATUBHBIX TpeOOBaHMH. B paboTe mpoBeieH aHann3 MaTeMaTHYECKUX TTOIX0A0B U
dbopMy Ui OLEHKHM TapMOHHUYECKMX HCKXCHWH M TEIJIOBBIX IPOILIECCOB, HMCIIOJIB30BAaHHBIX B
uccieqoBaHHON nuTeparype. OCHOBBIBasICH Ha NPOBEACHHOM aHaiHM3e, CGHOPMYIUPOBAHBI
PEKOMEHJALMU 10 ONTUMHU3AIMH JHATHOCTHYECKUX PErjJaMeHTOB C IIeJbI0  IOBBIIICHUS
Ha/I&KHOCTH U CHYDKEHHS DKCILTYaTallMOHHBIX 3aTPaT B 3JIEKTPOTPAHCIIOPTE.

KnroueBble  cioBa:  AMAarHOCTHKA, TATOBOM  AJIEKTPONPHUBOA,  AJIEKTPOTPAHCIOPT,
TepMorpadus, BHOPOAMATHOCTHKA, ABTOMATHU3UPOBAHHBI  MOHHUTOPHUHI, TapMOHHYECKHE
HCKa)KEHUSI.

Beenenne. CoOBpeMEHHBI  AIIEKTPOTPAHCIIOPT,  HPEACTABICHHBIH  3JEKTPOOycamu,
TpoJIIeiidycaMu, TpaMBasiMU U 3JIEKTPOIIOE3/1aMH, CTAIKHBAETCS C BO3PACTAIOIIUMH TPEOOBAHUSIMU
K Haa&KHOCTH M Oe3omacHOCTH 3KciyaTanuud. OJHOM M3 KIIOUEBBIX MPoOJeM  sBIsETCS
CBOEBPEMEHHOE BBISIBJICHHE HEUCIIPABHOCTEH DIIEKTPOOOOPYJOBAHUS TATOBBIX CHCTEM, 4YTO
OOYCIIOBIICHO CJIOKHOCTBIO MPE0Opa30OBaHUs IJIEKTPUYECKOH HSHEPTUM B MEXaHUYECKYI0 U
BBICOKMMH JIMHAMUYECKMMM Harpy3kamu. HMcciaenoBanus mnokasanu, 4yro a0 30 % orka3oB
TPAHCIIOPTHBIX CPEJCTB CBSA3aHBI C HAPYIICHUSAMH PAaOOTHI JEKTPONPHBOAOB, YTO NPHBOAUT K
YBEIIMYCHUIO SKCIUTYyaTallMOHHBIX PAacXOJ0B M COKPALICHHIO CpPOKa CIyKObl oOopynoBaHus. B
JAHHOM KOHTEKCTE CTaHOBUTCS Ba)XHBIM CO3JaHWE M BHEAPCHUE COBPEMEHHBIX THArHOCTUYECKUX
MOJXO0M0B, OOECIEeYMBAIOIINX HENPEPBIBHBI KOHTPOJb 32 COCTOSHHEM 000pyIOBaHWS,
IPOTHO3UPOBAHNE BO3MOXKHBIX COOEB M MOBBIICHUE YPPEKTUBHOCTH OOCITYKHBAHHUSL.

MeTtoauka ucciaegoOBaHUA.

B paboTe ucnonp30BaH KOMIUIEKCHBIH MOIXO0JI, BKIIOYAIOIMINN KaK TEOPETUYECKUI aHaJIH3,
TaK W aHAJIU3 IMIUPHUYECKUX HCCIEAOBAHMHA C W3yYEHHEM MaTeMaTHYECKOTO MOACIHPOBAHMS.
Teopernyeckass 4acTh OCHOBBIBACTCSI Ha CHCTEMAaTH3allMU COBPEMEHHBIX METO/OB JHUArHOCTHKH,
HOPMATHUBHBIX TPEOOBAaHUN W JIUTEPATYPHBIX UCTOYHUKOB. 111 MaTeMaTH4eCKOro MOJICITHPOBAHUS
MPOIIECCOB, BIMSIOMMX Ha HAAEKHOCTb PabOThI AJIEKTPOOOOPYIOBaHUS, B M3YyUEHHBIX paboTax
MIPUMEHSIOTCS CIIeIyFoIIue (popMyIIb:

1. Pacuér koaddunmenta rapmonndeckux uckaxenuit (THD):

® 2

Un
THD = Z (U—) X 100%, (1)

h=z2 1

rae Un — amMIuIMTy/a TapMOHHYECKOW CcocCTaBistoule mopsiaka i, U; — aMmiuTyJa OCHOBHOM
gacToTsl (50 I'mr).
JlaHHBI TOKa3aTelb MO3BOJISIET OLICHUTh CTENEHb HEIMHEMHOCTH HArpy30K M BIHUSHUE
BBICIITUX TAPMOHHK Ha PabOTy TSITOBOTO JBUTATEIS.
2. Mopenb TemioBoro mpoiecca B CHJIOBOM 3JIEKTPOHUKE:
Hcnonb3yercs ypaBHEHUE TEILIONPOBOAHOCTH B HECTAIMOHAPHBIX YCIOBHSIX:
M _ aver+-L, @)
Jt CpP
rae T — temriepatypa, o — K03 OUIIMEHT TeTUTONPOBOIHOCTH, ¢ — MOIITHOCTH BBIICIISIEMON TEIIJIOTHI,
Cp — yAeTbHas TEIJI0EMKOCTh, p — IJIOTHOCTh MaTepuana, V2 — oneparop Jlamnaca, 0T/0t —4actHas
MIPOU3BOIHAS TEMIIEPATYPhI IO BPEMEHH.
DTa MOJeIb MO3BOJISIET IPOrHO3UPOBaTh pacipeaenenue temmneparypsl B IGBT-monymnsax u
OIIEHUBATh PUCK UX MEPETpPeEBA.
OMmnupuyueckass 4acTb HM3YYEHHBIX HCCIEJIOBAHMI BKIIIOUaja HW3MEpPEHHUE IapaMeTpoB
paboTHl TATOBBIX SJEKTPONMPHUBOJOB C MCIOJIB30BAHWEM COBPEMEHHBIX MPHUOOPOB: aHAIN3aTOPOB
KayectBa 9nekTposHepruu (Hanmpumep, Fluke 435-1I), temoBuzopoB (Testo 890) wu
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BuOpoanaim3aTopoB (Briiel & Kjer VibroTest). [Ins memoHcTpamuu pe3yabTaToB ObUT MIPOBEAEH
HKCHEPUMEHTAIbHBIN COOP JaHHBIX IO CIEAYIOLUIMM TapaMeTpam:

— DReKTpuYecKrue mapaMeTpbl: MTHOBEHHbIE 3HAUEHUS HANPSHKEHUSI M TOKA, CIIEKTPAJIbHBIH
COCTaB FapMOHHUK, KO3(QPHULIMEHT HeCUMMETpUH ¢a3.

— TenioBbie MapaMeTpsl: pacipelielieHHe TeMIlepaTypbl Ha 0OMOTKax JBHUraTelis, CUIOBBIX
MOJYJISIX ¥ KOHTAKTHBIX COEIMHEHUSX.

— Mexanuyeckue mapaMmeTphl: aMIUIMTYAbl U YaCTOTHBIM CIEKTp BHOpaluii, Xapakrtep
ne(eKTOB NOIINITHUKOBBIX Y3JI0B.

PesynbTaThel u oOcyxkaeHue.

AHanu3 N3y4eHHbIX UCCIEA0BAaHUN MTOKa3all, YTO KaUeCTBO 3JIEKTPOIHEPIUH, NOCTyHat0IeH
B TATOBBIN 2JIEKTPOIPUBO/I, HAMPSAMYIO BIMsIET HA 3(PPEKTUBHOCTh PabOTHI CHIIOBOM 3JIEKTPOHUKU
n anekrpoasurarenei. lIpeBpllleHHE HOPM TapMOHUYECKHX HWCKAKEHWM NPHUBOIUT K POCTY
TEIUIOBBIX MOTEPb UM  COKpAIIEHUIO HKCIulyatanmoHHoro pecypca IGBT-monyneir [1].
Hcnonp3oBaHne akTHBHBIX (UIBTPOB M COBEPIICHCTBOBAHHUE METOJIOB IIHUPOTHO-UMITYJIbCHON
voayisinu (IIIMM) ciocoGcTByeT ymeHbieHUIo kodddunrenta HenuHeHbx uckaxenuit (THD)
1o 8 %, uto cootBercTBYyeT ctanaapty IEEE Std 519-2022 [2].

Tepmorpaduueckass AMAarHOCTUKA IIOKa3zajla BBICOKYIO A((HEKTUBHOCTh B BBISIBICHUU
JIOKQJIbHBIX TIEPErpeBOB HAa KOHTAKTHBIX COEIMHEHUSX U CUJIOBBIX KOMIIOHEHTaX. Pe3ynbrarsl
TEIJIOBU3MOHHOTO KOHTPOJISI CBUAECTEIBCTBYIOT O TOM, YTO MpEBBIIIEHUE TeMIeparypsl Ha 15-20
°C B OTZEIbHBIX 30HAX MOXKET YKa3bIBaTh HA HAYaJIO Jerpajallii U30JSUOHHBIX MaTEpUaIOB, YTO
TpeOyeT He3aMeITTUTEeIbHOTO PEMOHTA WJIH 3aMEHbI Y3108 [3].

Bubpoanarnoctuka mO3BOJMIA ONPEACTUTh MEXAaHHMYECKHE Je(PEeKTh, CBS3aHHBIE C
nucbasaHcoOM POTOpa M M3HOCOM MOALIUITHUKOB, YTO OCOOEHHO aKTyalbHO IS TpamBailHOrO U
KEJIE3HOJOPOKHOr0 TpaHcnopTa. [I[puMeHeHne crekTpaabHOro aHajau3a BUOpaluii, 03BOJISIOLIETO
BBISIBJISITH XapaKTEPHbIE YaCTOTHI MOBPEKIACHHIM, MOKa3al0, YTO YBEIMUYECHHUE aMIUTUTYAbl BUOpALUn
Ha 20 % MOXeT COKpamarh CPOK CIyKObI moAmHUImHAKOB 10 3040 % oT HOpMaTHBHOTO [4].

KomruiekcHbI TOaX0J, BKIIIOYAIOUIUNN aBTOMAaTH3WPOBAHHBIE CHUCTEMbl MOHUTOPUHIA U
MPEIUKTUBHYIO AHAJTUTHKY, TEMOHCTPUPYET MEpPCHEKTHBbI CHU)XEHHS BHEIJIAHOBBIX PEMOHTOB.
[IpuMeHeHHe  alrOpUTMOB  MAIIMHHOTO  OOydeHus Ui aHaiu3a  OoJbIIOro  o0béMa
9KCIUTYyaTallMOHHBIX JAHHBIX MO3BOJISIET MPOTHO3UPOBATh BO3ZMOXKHBIE OTKa3bl ¢ TOUHOCTHIO 10 90
%, 4TO TIOATBEPKJIAETCS HIKCIIEPUMEHTAIBHBIMU JAHHBIMU [5].

3axmioueHne. Ha ocHoBe mNpoOBENEHHOrO HCCIEAOBAHUS MOXKHO CHAENaTh CIEIYHOIINe
BBIBO/IbI:

— KauecTBo 37€KTpOIHEpruM, TEPMUUYECKHME U MEXaHMUYECKHE Harpy3KH CYIIECTBEHHO
BIIMSIIOT HA HAJIS)KHOCTh paOOTHI TATOBBIX AJIEKTPOIPHUBO/IOB.

— CoBpeMEHHbIE METO/bl JIMAarHOCTUKU (aHAJIM3 KayecTBa 3JIEKTPOIHEPTuu, Tepmorpadus,
BUOPOIMAarHOCTUKA, IMATHOCTUKA CHJIOBOM AJIEKTPOHHMKH) O3BOJISIOT BBISBIISTH HEMCIIPABHOCTH HA
PaHHUX CTaJAMUSIX U MPOTHO3UPOBATH UX Pa3BUTHE.

— CpaBHUTENBHBIA aHANM3 MOKa3aj, dYTO JUIsI pPa3HbIX THUIOB 3JEKTPOTpaHCIopTa
MIPUMEHUMBI Pa3INyYHble JUATHOCTUYECKUE MOAXOJIbI, UTO TpeOyeT pa3paOOTKU MHANWBHIyabHBIX
pEriIaMeHTOB TEXHUYECKOTO 00CTYKUBAHMUS.

— WuTerpanusi  aBTOMaTU3UPOBAHHBIX ~ CHUCTEM  MOHUTOPUMHIA €  HCIOJIb30BaHUEM

NPEIUKTUBHON AaHAJIUTUKMA TIO3BOJIIET CHU3MTH OKCIUTyaTallMOHHBIE 3aTparbl U TOBBICUTH
HaJEKHOCTh TPAHCTIOPTHBIX CUCTEM.
[lepcneKTUBHBIM HAaIpaBICHUEM JalbHEUIIMX MWCCIEIOBAaHUI ABISETCS pa3paboTKa €IUHOM
aBTOMATHU3UPOBAaHHOW IJIATGOPMbI, OOBEAMHSIONMIENH JaHHBIE PA3JIUYHBIX JUATHOCTHYECKUX
METO/IOB, YTO TMO3BOJHUT MOBBICUTH 3(PPEKTUBHOCTb MOHHUTOPHHIAa M OOCIYKUBAaHHUS TATOBBIX
ANEKTPOIPUBO/IOB.

CnucoK HCIO0JIb30BAHHBIX HCTOYHHKOB
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IHOBBINEHUE 3®PEKTUBHOCTH TEXHUYECKOTI'O OBC/IYKUBAHUA
TOPMO3HOM CUCTEMBI ABTOMOBWJIEA
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Maructpant 1 xypca EHY um. JI.H. I'ymuneBa, Acrana, Kazaxcran

HanexHoOCTh mpeaAbIAyIUX TOPMO3HBIX CUCTEM

TopMO3HBIE CUCTEMBI, UCIIOJIB30BaBIINECS B ceperHe XX BEKa, B IIEJIOM COOTBETCTBOBAIN
TpeOOBAaHUSAM CBOETO BPEMEHHM, OJIHAKO O0JIaJjalii PsIIOM HEJOCTAaTKOB, KOTOPbIE OTPAHUYMBAIHN MX
3¢ (HeKTUBHOCTD U HaJlexKHOCTh. OTHOM U3 OCHOBHBIX IP00OJIEM ObUIO OTCYTCTBHE YHUBEPCATIBHOCTU
— cuctemMbl paboTaaM yJOBIETBOPUTEIBHO TOJBKO B OIPAaHUYEHHOM JHUAala3oHEe YCIOBHUH
JKCILTyaTaluy.

MexaHnueckue TOpMo3a, KOTOpble MPUMEHSINCh B Hayalle pa3BUTHs aBTOMOOMIIECTPOEHUS,
oOanany HU3KoH 3(pPEeKTUBHOCTHIO, 0COOEHHO Ha BBICOKUX CKOPOCTSIX U IIPU CIOKHBIX JOPOKHBIX
YCIOBUAX. DTU CUCTEMbI paboTajIM 3a CUeT MepeJadyd TOPMO3HOIO YCHIINS MOCPEACTBOM TPOCOB U
pBIYAroB, YTO MPUBOAMIIO K 3HAUUTEIbHBIM NOTEPSIM HEPTUU U YXYILICHHUIO YIIPaBISIEMOCTH.

Komdopr u 6e30macHOCTb MEXaHMUYECKHMX TOPMO3HBIX CHCTEM HaXOIWIMCh Ha KpaifHe
HU3KOM ypoBHe. Hampumep, Ha rpy30BbIX aBTOMOOWISX U TPAKTOPaX ¢ MaKCUMAJIbHOM CKOPOCTHIO
25 KM/4 MexXaHM4YeCKHe TOpMO3a MOIJM ObITh 3()(EKTUBHBI, HO Ha JIETKOBBIX ABTOMOOMIIAX,
Pa3BHUBAIOIIMX 3HAYUTEIHHO OOJIBIIYIO CKOPOCTh, OHU OBICTPO YCTapesu.

Co BpemeHeM, B pe3yibTaTe Iporpecca B aBTOMOOMJIBHONH MPOMBINUIEHHOCTH,
MEXaHUYECKHE  TOPMO3HBIE  CHUCTEMbl  OBLIM  MPAKTUYECKH  IOJHOCTHIO  BBITECHEHBI
TUIpaBIMYECKUMU MexaHu3MamMu. OIHaKO UX NPUMEHEHHE COXPAaHSUIOCh B Ka4€CTBE CTOSTHOUHBIX
VIV aBapUIHBIX TOPMO30B.

C HayyHOU TOUYKHM 3pEHMSI HAJEKHOCTh TOPMO3HOM CUCTEMBI MOXKHO paccMaTpHUBaTh KakK €€
CHOCOOHOCTh A((PEKTHUBHO BBINONHATH CBOIO (YHKLUHIO B Pa3IUYHBIX OSKCIUTyaTallMOHHBIX
ycnoBuax. OCHOBHBIMH TI0Ka3aTENIIMU HAJI€KHOCTH BBICTYHAIOT KOI(P(UIIMEHT TOPMOXKEHUS U
YPOBEHb OE€30MMACHOCTH CUCTEMBI B LIEJIOM.

[Tpenpinymuye NOKOJEHUS TOPMO3HBIX CHUCTEM HE BCErZla COOTBETCTBOBAIU COBPEMEHHBIM
TpeOoBaHUsAM 0€30MaCHOCTH, YTO MOCIYKHUJIO CTUMYJIOM JIJISl X 3BOJIIOLMU. Pa3BuTHE TEXHOIOTHMA
IIPUBEJIO K MOCTENEHHOMY IEPEXOLy OT MEXaHMYECKHX CHUCTEM K TMIPABIMYECKUM U Jajlee — K
ANEKTPOHHBIM CUCTEMAaM yIPaBICHUS TOPMOKEHHEM.
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