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AHHOTAIIUA

B crarbe omnmchiBaeTCs yCTPOWCTBO, MpEAHA3HAYCHHOE [JIsi IPOBEIACHUS
TEKYIIEr0 OCMOTPA U KOHTPOJISI MOJABUKHBIX MEXaHU3MOB U UHBIX KOMIIOHEHTOB B
COCTaB€ KEJIE3HOJIOPOKHBIX BaroHOB. OCMOTp BBINOJHAETCS BO BPEMSI OCTAHOBOK
JKEJIE3HOJIOPO’KHOTO COCTaBa Ha CTaHIMAX. PoOOOTH3MPOBAHHBIM OCMOTPIIHK
BaroHOB T03BOJISIET TaK)KE OCYIIECTBIISATH BUJICO(PHUKCAIIMIO TEKYIIETO0 COCTOSHUS
MMOABIKHOT'O COCTaBa.

KiroueBrbie cjioBa

OcCMOTp ¥ KOHTPOJIb, KEINE3HOAOPOKHBII TPAHCIIOPT.

BBenenue

Po6oT — 3TO «aBTOMATU3UPOBAHHOE YCTPOMCTBO, CO3/IaHHOE HAa OCHOBE
YKWBOTO OpraHu3Ma, KOTOpoe paboTaeT Mo 3apaHee 3aJ0KeHHOM nmporpamme. Pooot
CaMOCTOATENLHO BBITIOJIHSIET ONEPAIMH, KOTOPhIE OOBIYHO JieaeT 4esloBeK. POOOTHI
YOPaBJISIOTCS C TMOMOIIBIO OMEPATOPOB, HO MOTYT PaboTaTh U CaMOCTOATENIbHO. K
TOMY K€, Omnarojapsi HCIOJIb30BaHUIO B TMPOU3BOJICTBE POOOTOB, YEJIOBEK
OCBOOO0XK/Ia€TCS OT MOHOTOHHBIX JIEMEHTAPHBIX OTEpaIlnii, KOTOpbIE HE TPEOYIOT
BBICOKOW KBaJTM(PUITUPOBAHHON MTOATOTOBKI.

B HacTosimee BpeMst TEKyIIMH OCMOTP M KOHTPOJIb ITOABUKHOTO COCTaBa B
COCTaBE JKEJIE3HOJOPOKHOIO TPAHCHOpPTAa OCYLIECTBISACTCS  CHEUHATbHBIMU
pabouynMu: OCMOTpIIMKAaMU BaroHOB. OHU BBITIOJHSIIOT OCMOTP C MOMOIIBIO, TaK
HA3bIBAEMOT0, METO/A NPO./IA3KU, — TIPU KOTOPOM pabouHii 00s13aH CaMOCTOSTEIHHO
OCMOTPETh KaXblii MEXaHUYECKHI y3€J1 B COCTaBE€ BaroHa, B TOM YHUCIIE TOPMO3a,
KOJIECHBIE TIapbl U 1p. KpoMme TOro, OCMOTPIIUKYA BaroHOB BBINIOJIHSIIOT U JAPYTYIO
paboTy: 3aMpaBisiOT MACCAKUPCKUE BATOHBI BOJOM, BBHITTOHIIOT MEITKUM TEK YA
peMoHT. JlaHHBIA TpyA B HACTOSIIEE BpeMsl MOXKET ObITh aBTOMATHU3UPOBAH C
MOMOIIIBIO CTICTIHAIBHOTO POO0OTa-OCMOTPINUKA BaroHOB. PoOOT, 1eiCTBYsI B mape ¢
YeJIOBEKOM, MOKET BBIIIOJIHUTH PabOThl 1O OCMOTPY BCEW MOBEPXHOCTU JIHUILA

BaroHoOB M BBIITOJIHUTD BI/I,Z[COCI)I/IKCH,HI/IIO HpOBe,Z[éHHBIX pa60T.



PerynsapHblii OCMOTpP BaroHOB, SBJSETCS BAXXHEWUIIMM 3JIEMEHTOB JJIs
obOecrieueHust Oe3omacHOCTH. Beap BaroHel, HAXOASIIHUECS B HEHUCIIPABHOM
COCTOSIHUM M3-3a HE KAUYECTBEHHOTO OCMOTPA, MOTYT CTaTh IPUYMHON aBapuu.

ABTOMAaTH3aIMs MOHOTOHHOTO TpyJa pabouuWx Ha TPAHCIIOPTE SIBISETCS
BeCbMa aKTyaJIbHOI 3a1a4eii. OHa MO3BOJISET UCKIIOYUTH OIIMOKH, CBSI3aHHBIE C
YCTAJIOCTHIO PA00YEro U CIOKHBIMU TOTOJHBIMU YCIOBUSMH.

I'mmore3a ucciienoBaHus 3aKI0YAETCS B CIEAYIOLIEM: BHEAPEHHE POOOTOB
JUIsL OCMOTpa XOJIOBOM YacTh BaroHa oOecreuuT OoJiee OBICTPOE BBISBICHUS
nedexToB u obecreueHust 6€30MaCHOCTH JBUKEHUS TTOE3/10B.

Heabro nmpoBeAEHHOrO HCCIEOBAHUS SIBUJICS TIOUCK CIIOCO0Aa ONTUMATBHOTO
BBITIOJTHEHUSA JIEUCTBUM 1O OCMOTPY M KOHTPOJIO IOJABHXKHOTO COCTaBa

JKCIJIC3HOJOPOKHOI'O TpaHCIIopTa.

3amaun:
1. N3y4unTh TEOPETUUECKUE NCTOUYHUKH 110 TAHHOU TEME.
2. [To3HaKOMUTBCA € TIPAKTUYECKUMHU TPOEKTAMU HCHOJIb30BAHUS

pPOOOTOTEXHUKH Ha JKEJIE3HOM J10pore.

3. Co3znath yCTpoHCTBO Ha OCHOBE KOHCTpYKTOpa lego mindstorms NXT,
CIOCOOHOTO OCYILECTBIATH OCMOTP M KOHTPOJIb, @ B INEPCHEKTUBE BBIMOIHSITH
JIOTIOJTHUTEJIbHBIE AEUCTBUS 110 0OCITY’)KUBAHUIO TOABUKHOT'O COCTaBA.

O0BeKTBI HCCJIeIOBAHUSA: KEIIE3HOLOPOKHBIE MAHUITYJISITOPBI



O030p 1 aHAJIU3 CYHIECTBYIOILIUX AHAJIOTOB pa3padaTbIBaeMoOro yCTpoucTBa

B 2023 rony I'naBusiii Berauciutenbubiii nedtp (I'BLl) Baenput oxomno 140
IpOrpaMMHBIX ~ POOOTOB B TMpoOILECChl  TOMJEPKKH  TOJIb30BaTelsen
aBTOMATHU3UPOBaHHBIX M uH(MOopMannoHHBIX cucteM PXJ[. O6 stom ObuIO
0O0BsBJICHO Ha ceTeBoM coBemlanuu IT-0oka kommanuu nmo teme "Opranuzanus
npenocrtasnenus [T-ycnyr nonpasznenenusim OAO "PX]" B ycinoBusix uudpoBoi
Tpanchopmarnmu 10 2025 roga".

Pemenne o BHeOpEeHHWH MNPOTpaMMHBIX pPOOOTOB MPUHATO MO HUTOram
OWIOTHOTO MPOEKTa, MPOBEACHHOIO B 3TOM Troay B HH(OPMALMOHHO-
BBIYUCITUTENBHBIX 1IeHTpaxX MockBel, Camapsl, CankT-IleTepOypra u UensOuncka.
PoGotuzanuu mnoaseprivch JBe omnepauud. IlepBas — BBOJA HOPMaTHUBHO-
CIPaBOYHON MH(GOPMALMH, PEANOJIAraloUil KOPPEKTUPOBKY TaprU(DHON TaOIULIBI
ctoumocterr ACY "Okcnpecc" B MpUropoHoM cooOiieHuu. Pa3paboTaHHbIl 15
3TOro mporecca podoT (YHKIHMOHUPYET B PEXKHUME NOMOIIHMKA TEXHOJOora u
OCYUIIECTBJISIET AaBTOMATU3UMPOBaHHBIM BBOJ uWHGopMmanuu. Ero mnpumenenue
MO3BOJIMJIO CHU3UTH BpEMsI POBEACHUS oniepanuu Ha 72% — ¢ 268 10 75 MUHYT.

Bropas  omepauus — 3TO  aJIMHUHHUCTPUPOBAHHME  MOJb30BaTENEH
WHTEJUIEKTYaJIbHOM CUCTEMBbI YIIPABIEHUS KEJIE3HOJAOPOKHBIM TPAHCHIOPTOM —
NCYXT. 3pmecs poOOTU3MPOBAHHON TporpaMme MOPYYEHO CO3/IaHUE HOBOM
YYETHOM 3alUCH TO0Jb30BaTENs, 3al0JHEHUE JTUYHOU KapTOUKH, pEelaKTUPOBAHUE
CYIIECTBYIOIIEH YyUYETHOM 3amuMch W HECKOJBKO Jpyrux (ynkmuii. Bpewms
cokparmiock Ha 73% — ¢ 15 10 4 MuHYT.

[ToMuMO 3TOrO0 B MNWJIOTHOM IMPOEKTE TECTHUPOBAIUCH HOBBIE CIOCOOBI
B3aMMOJICHCTBHSI C TOJB30BATENEM, B YAaCTHOCTU 4aT-00Thl. OIMH 3aHUMACH
otpaboTkoii oOpamenuii Ha CepBucHbii moprtan PXK]I[, 3ameHuB TexHoJOra,
TPATUBILETO B CPETHEM CEMb MUHYT Ha KaX/10€ 0OpallieHne, CHU3NUI TPY103aTPaThl
1o Houist. J{pyroit paboTan Ha CO3IaHUM 3aKa3a B MOJyJe KOHTpoJuiMHra EanmHoit

aBTOMaTHBHPOBaHHOﬁ CHUCTCMBI aKTOBO-HpeTeHSHOHHOﬁ pa6OTbI XO03S1CTBA



KOMMepYeCcKoi paboThl B cepe rpy30Bbix nmepeBo3ok EK ACY®P, cokpatus Bpems
oIepanuu ¢ BOCbMU J0 JBYX MHUHYT.

B 1ienioM MacitaGHbIi 3KCIEPUMEHT TOKa3all: poOOTHI JIeTal0T BCe ObICTpee
JHOJEH, yCKOpsis OOCIyKWBAaHHUE I0Jb30BaTEIEH, OMMOAOTCS MEHbBIIE U MOTYT
paboTaTh KpyriioCyTOYHO O€3 MepepbIBOB HA OT/IbIX.

B I'BII roBopsr: nmpumMeHsieMble poOOTHI U 4aT-00Thl — ATO KOMITbIOTEPHAS
IIPOTrpaMMa, BBIIOJHAIOLIAS PYTUHHBIE ONEPALIMH 32 YETIOBEKa.

Hamnpumep, npuxoauT 3asBKa B CIY»KO0Y MOIJIEPIKKH MMoIb30BaTeneil. OObIdHO
€10 3aHUMAETCS] TEXHOJIOT, PEMIAIOIINNA, KOMY €€ aApecoBaTh HA UCIIOJIHEHUE. DTy
e paboTy MOXKET JiefaTb poOoT, 00Jadaroliuii UCKYCCTBEHHBIM HHTEIJIEKTOM
Ha4yaJbHOI'O YPOBHS. Y 4YEJIOBEKAa HA MPOLEAYPY YXOIUT B CPEIHEM A0 5 MUHYT, Y
poboTa — 5 CeKyHI.

Nmeromuecss poOOThl 00pabaThiBalOT 3asiBKM B TEKCTOBOM (hopmare.
Oxugaercs, 4To CO BTOPOUl MOJIOBUHBI CIEAYIOIIErO I'0Jla YacTh M3 HUX HAayyaT
pacnozHaBatb peyb. OAO "PXK/" o0O0BsSBHIO KOHKypC Ha NpHOOpETeHHE
TEXHOJIOTUH CO3/IaHMsI TporpaMMHBIX poOoToB. [Tocne 3aBepienus caenku [T-6510k
KOMIIAaHUHM CMOXET JieJlaTh POOOTOB CKOJIBKO HY)XHO, C TOJCTPOCHHBIM TIOJ
pelieHne KOHKPETHBIX 3a/1a4 (yHKIIMOHATIOM.

Ha nmannpiii MOMEHT poOOTH3AIIMS KEJIE3HOAOPOKHON OTPACIIH OCTAETCs Ha
HU3KOM ypOBHE Kak B Poccuu, Tak u B Mupe.

['oBopsi 00 aBTOMaTH3alMM B JKEJIE3HOJOPOXKHOW OTpaciu, TIEpPBHIC
accollMalli  BO3HUKAIOT Ha TeMy OecnuioTHBIX Toe3naoB. He wmenee
HY)KJIAIOIIUMKCS B POOOTH3allMA U aBTOMATHU3AIMU TAKXKE SBIISIIOTCS CKIIAJICKOE
XO34MCTBO U PEMOHTHBIE ONEpalMi — UMEHHO B ASTHUX CErMEHTaX BCE Yalle
MOSIBIIAKOTCS UCTOPHUM ycniexa. Ecim roBopuTh 0 TOM, HACKOJIBKO aKTUBHO CETOIHS
UJET COTPYIHHUYECTBO KEJIE3HOIOPOKHBIX IEPEBO3YMKOB C HHHOBALMOHHBIMHU
IU(QPOBBIMU KOMIIAHUSIMU, CTOUT OTMETHTh, YTO HA PHIHKE IMOKA €Ile HE MHOTO
peleHui A1 KeIe3HOJ0POKHOIO TPAHCIIOPTa, B OCOOEHHOCTH OT OT€UECTBEHHBIX
npousBoautenei. [Ipu 3ToM poOoTU3aLMS KEITE3HOTOPOKHON OTPACIN HAMPSMYIO

BJIIMSACT HAa IIPOM3BOJUTCIIBHOCTD, HpI/I6BIJII>HOCTI> Tpyda W Ka4CCTBO YCIYT IIpHU
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WCIIOJIb30BAaHUU B JIOTUCTHKE. Pa3BUBAOT U 00€CTEUMBAIOT MYJIbTUMOIATHHOCTD
JKEJIC3HOJAOPOKHBIX ~ TIEPEBO30OK  TMPOCKTHI  Pa3BUTUA  HHPPACTPYKTYPHI:
MOJICPHH3AIUS  JKEJIE3HOJOPOKHOTO  TOJIOTHA,  YBEIWYCHHE  MPOIMYCKHOU
CIIOCOOHOCTH/MOICPHU3ALIMS pas3rpy304HbIX KPaHOB/MOAEPHU3ALIMS
COPTHUPOBOYHBIX XaOOB/CTHIKOBBIX y3JIOB.

OHM  HampaBJIGHBI Ha  yBEJIMYEHHWE BpPEMEHH  TPAHCIOPTHPOBKH,
3¢ (HEKTUBHOCTH NIEPETPY3KU U CHUKEHUE TTPOCTOEB MOIBMYKHOTO COCTaBA.

Onucanne NPUHIUINA OCTPOCHUSI YCTPOMCTBA
Jlns  BbIOJIHEHUST PabOT MO OCMOTPY TOABUXKHOIO COCTaBa poOOT-

OCMOTPIIUK JOJDKEH MEPEABUTaThCs BIIOJb KEIC3HOIOPOKHBIX ImyTed. Hambomee
ONTUMAJILHO JIEJaTh 3TO C MOMOIIBIO €11I€ OJTHOM, 00Jiee Y3KOM JKEeJIe3HOI0POKHOM
KOJIeH, BHYTPH OCHOBHOM KOJIEH, TT0 KOTOPOH poOOT 1 OyAeT rnepeMeniarhbes. Takoin
croco0 nepeMelieHns podoTa UMeeT HECKOIbKO IPEUMYIIECTB.

Bo-niepBbIx, mnepeMelieHue OCMOTpPIIMKA HEMOCPEACTBEHHO IO JIHUIIEM
BaroHa rmo3BOJISET MOJYYHUTh IMOJTHOIIEHHBINH 0030p JIJIs BRITIOJHEHUS ocMOoTpa. Bo-
BTOPBIX, TAKOE Pa3MEIECHHE 3alUIAeT POOOTa-OCMOTPIIMKA OT TaKUX MOTOHBIX
SBJICHUHN KaK CHeT U 10X1b. HakoHel, B-TpeThUX, pOOOT OCMOTPIIUK HE 3aHUMAET
MECTO Ha MEPpPOHE W HE MEIIAeT MacCakupam, JUOO IMOTPy30YHO-Pa3rpy30THOM
TEXHHKE.

PoGoT-0CcMOTpIIMK MOXKET cojepkaTh B CBOEM COCTaBe MOMHUMO (OTO U
BHUJICOANMAPATYPHl €€ U JIONOJHUTEIbHBIE H3MEPUTEIIbHBIE YCTPOWCTBA,
HaIMpUMep,yIbTPA3BYKOBbIE HM3TydaTeNIN/AaTYMKA JUIsl BBISIBJICHUSI YCTaJOCTHBIX
TPEUIMH B COCTaB€ MEXAaHW3MOB M Y3JIOB BaroHa. Takke IMOcCI€ HEKOTOPOM
JOpabOTKH POOOT MOXKET OBITh OCHAIIEH YCTPOWCTBOM JUIsl BHITIOJIHEHUS APYTHX
MEXaHUUYECKUX padoT, Hampumep, padOT MO 3amlpaBKe MACCAKUPCKUX BaroHOB
BOJIOM Jj1s1 OMOTYyaeTOB.

B kadecTBe MCTOYHHMKA SHEPruM POOOT-OCMOTPIIUK MOXKET HCIOJIH30BATh
ANIEKTPONUTAHUE OT Oarapeu, JMOO0 MOCPEICTBOM CHSATUSI HANPSIKEHHUS C CHIIOBOM
JMHUU, TPOJIOKEHHOW BJOJb >KEJIEe3HOJOPOXKHOrO myTH. Bo BTOpOM ciyuae

HEO0OXOMMO MPETyCMOTPETH 3AIIUTY JIJIs JTIOJIeH 1 )KUBOTHBIX, @ TAK)KE YCTPOUCTBO



TOKOCHEMHUKOB. [losTomy mmTanume poOOTa-OoCMOTPIIMKA OT  OaTapeu
npefcTaBisercs  Oolee  NPEANOYTHTENLHBIM.  baTtapes  pobOota  MOXer
MOJ[3aPSKATHCSI C TIOMOINBIO KOHTAKTHOM IUIOMIAJIKK, Ha KOTOPYK pPOOOT-

OCMOTPIONNK aBTOMATHYCCKH BO3BPAIIACTCA ITOCJIC BBIITOJIHCHUS TCKYIIHUX pa60T.

[IpyHIMTI OpUMEHEHUS YCTPONCTBA MPEJICTABIECH HA PUCYHKE 1.

k eSS MO0 RO OE DOnoTHo

ﬂ NoNoT— O SOGITE-OCROT DUllend

POBoT-0 A OTPULA s S8rono s

PoGot mepemerniaercst 1mo COOCTBEHHOHM KoJiee, PAacCIONIOKEHHON BHYTPH

OCHOBHOM KOJICH BIO0JIb IEPPOHA KEJIC3HOAOPOKHON CTAHIINU.
Onucanne KOHCTPYKTOPCKUX MHKEHEPHBIX pelleHuil

Jiis mpoBepKr pabOTOCIIOCOOHOCTH METOAA OB co3/1aH MakeT npudopa. OH
U3TOTOBJICH U3 JeTaneld KoHcTpykTopa Lego Mindstorms NXT. @ortorpadus

MakcTa YCTPOﬁCTBa MMpCACTABJICHA HAa PUCYHKaX 2u3.




Puc.2.MaketyctpoiictBa «P0OOTH3UPOBAaHHBII OCMOTPILKK BAarOHOB —

«OKO». Pakypc 1

Puc.3.Makert yctpoiicTBa «P0oO0TH3MPOBAHHBII OCMOTPIIUK BaroHoB — «OKO».
Pakypc 2.

Maker yctpoiictBa «OKO» MMEET BO3MOXKHOCTh IEpEeMELIeHUs BHEepEn U
Ha3aJ 10 yKazaHuio oneparopa. OnepaTop ynpasisieT YCTPOHCTBOM MOCPEACTBOM
CHeUUaIN3UPOBAHHON MPOrpaMMbl ¢ COTOBOTO TenedoHa. Takxke B coOcTaBe MakeTa
UMEETCsl JIaTYMK OCBELIEHHOCTM KaK TMpooOpa3 ycTpoiictBa (oTo- H
Buneodukcanmu. B mampHeimeM mnpenamnonaraeT paciimpuTh (QYHKIIMOHATHEHOCTD
MakeTa 3a CU€T JOMOJHUTEIHLHOTO MAaHUITYJISITOpA Ha KOpIyce npudopa.

ITonyunBiieecs yCTpOMCTBO HE JIMIIEHO HENOCTATKOB. MakeT He OTpakaer
TpeOyemMoil (DYHKIIMOHAJTBLHOCTH YCTPOMCTBA B 4YacTU BHUICOHAOIOJICHHUS.
OnTumanbHbIM JUIsi MakeTra Obulo Obl TPHUMEHEHHE B COCTaBE YCTPOWCTBA
HEOOJIbIIION BHJIEOKaMephl € IUCTAHLMOHHBIM yropasieHueMm. K HemoctaTkam
MakeTa TaKXK€ MOXHO OTHECTH NPHUMEHEHUE CTaHAApTHBIX KOJEC M3 COCTaBa
KOHCTpYKTOpa Lego, KoTophie B MCXOJHOM BapUaHTE JOJDKHBI NEPEMEIaThCs 0
penbcam.

B nporecce npoBeaEHHOTO HcCieI0BaHUS OBLIO BBIICHEHO, UTO B IIMPOKOM

AOCTYIIC OTCYTCTBYIOT aHAJIOTH UJICU CO3JaHUA pO6OTa'OCMOTpIIII/IKa BaroHoOB.
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BriBoabI

Pabora xene3HoJ0p0)KHUKOB OCHOBHBIX MPOGECCHil MPOTEKAET B YCIOBHUSX,
HENOCPEACTBEHHO CBS3aHHBIX C JBUKEHUEM I0€3/10B B YCIOBUSAX IOBBIIICHHOI
OMAacCHOCTH. POCT TI'py30BBIX M MACCAKUPCKUX TEPEBO30OK KEIE3HOAOPOKHBIM
TPAaHCIIOPTOM  OOyCJIaBIMBAaE€T YBEJIWYEHUE HArpy3kd, B TOM  YHCIE,
IICUXOJOTMYECKON, Ha paOOTHUKOB IKCILTyaTallMOHHBIX BATOHHBIX JIENO. 3a4acTyIO
3TO TPHUBOJAUT K HApPYIICHUAM B o0JacTH O€30MacHOCTH Tpyna, a MOpoll K
HECYACTHBIM CIIy4yasiM Ha Ipou3BoicTBE. POOOTH3MPOBaHHBINH OCMOTPIIUK BarOHOB
3aMEHUT €000l 4YenoBeka-paboyero. PoOOT HE HMCHBITHIBAET YCTAJIOCTH, U HE
NOJABEPKEH (PU3MOJIOTMYECKUM TpoleccaM cHa U T. 1. llpumenenue pobGora-

OCMOTpPIONUKA BArOHOB ITOBBICHT 0e30I1aCHOCTh KCIIC3HOOOPOIKHOI'O TPAHCIIOPTA.
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PoBOT-0CMOTPUK 23r0HOE

Pucl.ITpunuun npumeHeHus ycrpoiicta «Okoy.

Puc.2.MaketyctpoiictBa «PoO0TH3MPOBaHHBIN OCMOTPIIKUK BaroHOB — «OKO».
Pakypc 1.
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Puc.3.Makert yctpoiicTBa «P0oO0TH3HPOBAaHHBIN OCMOTPIIUK BaroHOB — «OKO».
Pakypc 2.
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