OpraHun3auna nNPoOeKTHOU
NeaTeNbHOCTU LWWKO/IbHUKOB B
pamKax HaumoHanbHOM
TEXHONOrMYeCcKon oiIMMmnuaibl

EpmakoBa E. H.
3aM. AnpeKkTopa no YBP
MBQOY MIJI



HaunoHanbHasa TeXHONOrn4YecKas
T onmmnuaga (nam HTO)

HALWOHANBHAR

cywectsyetT ¢ 2015 roga — OHa HayMHanacb
Kak Onmmnuana Kpy*kosoro asuxeHumna HTN.
KomaHAHble MHXeHepHble COpeBHOBaHMA ANA
LLUKO/IbHUKOB M CTYAEHTOB NPeBpaTUINCHL B
MHOTOYPOBHEBbIN NPOEKT, 06beaNHAOLNIN
CaMbIX Pa3HbIX Nt0AEeN, KOTOPbIE XOTAT U MOTYT
peLwaTb NPUOPUTETHbIE TEXHONOTNYEeCKmne
3a4a4u, ctoawme nepen Poccuen.



B pamkax HTO npoBopAaTtca Tpu
T T copeBHOBaTe/IbHbIX TPeKa:

AHAUWMOHANBHAR

* HaumoHanbHada TEXHONOIMYEeCcKaa onmMmnmaaa
Junior ana 5-7 Knaccos

* HaumoHanbHaA TeXHO/0rn4ecKasa oaimmnuaaa
LWKoNbHUKOB AnA 8—-11 Knaccos

 HaumoHa/ibHaA TEXHONOTMYECKass oiIMmMnmMaaa
CTYAEHTOB ANA YYaLLMXCA KOJIJTIeAXKEN,
6baKanaBpuaTa 1 cneumannTeTa



MypMaHCKHM TTOJTATEXHUYECKUU JIUIEN SBISIETCA IUIOIIATKON

NOArOTOBKM K oaumnuane ¢ 2018 roga mo npopuiasam

KBaHToprym
LLikona
Lkona
] donobp
(]
\ Honobp
N

MypmaHckas obnacTb, WMkko Hatanba BukTtopoBHa
ropog MypmaHck,

npocnekT lepoes-

Cesepomopues, gom 2

MypmaHckas obnacTs, AkkypaTtosa Onbra AnekcaHapoBHa
ropoa AnatuThl, ynuua
Nenwvua, pom 11

MypmaHckas obnactb, Makapoea Hatanbst AHaTonbeBHa 2
ropog, MypmaHck, ynuua
MananuHa, gom 10 ABTOHOMHbIE

TPaHCNOPTHbIE CUCTEMBI

MuTenn 2KTyaNkeHbIE

MypmaHckas obnactb, LLniikmnHa 6
ODOTOTEXHNYEeCKKne

ropog, MypmaHck, ynuua P

Kapna Mapkca, nom 16 cucTembl

Mypmanckas obnacTs, CeHbko AHacTacus AnekcaHgpoBHa

ropog, MypmaHck, npoesa
kanwWTaHa TapaHa, iom 10




HAUMOHANBHAR
TEXHONOrM4YECKAR

SAUMMOWMAALA

IIpoduiis « ABTOHOMHBIE TPAHCIIOPTHBIE
CUCTEMBD» MOCBAIIEH IPUMEHEHUIO TEXHOJIOT UM
MCKYCCTBEHHOI'O MHTEIJICKTA B Pe€aJbHbIX
3a7a4aX OCCIUIOTHOIO TPaHCIIOPTA.

* Ha sTom npoduie npeacTourT:
[ IpMEHATh KOMIIBIOTEPHOE 3PEHUE U AETEKTUPOBATh OOBEKTHI
TOPOJICKON Cpeabl
OOy4arb HEUPOHHBIE CETH 1 paclO3HaBaTh 00OpPa3bl B
BHUACOMOTOKE

[IporpamMmmupoBaTh 0€CUIOTHBIA aBTOMOOWIIb, KBAJAPOKOIITEP
M CKJIAJICKOM KOHBEUED JJIS1 TOTO, YTOOBI JOCTABIATH TPY3 B
IIOJIHOCTHIO AaBTOHOMHOM PEXUME



DTarlbl COPEBHOBAHUM

MepBbit OTOOPOUHDbIN 3Tan O/IMMNMAAbI NpeanaraeT
peleHne 3aaa4 npoaBMHYTOro YPOBHA N0 MHPOPMATUKE
n Gn3nKe, N03BONAAET OTOOPATb MOTUBUPOBAHHbIX AETEN
C HeobxoanmbIMM NpeaMETHbIMM 3HAHNAMM.

@ HavanoHas cTpankua [ apyrve saknaakv
— e ——————— e — A
EnexaE. & Bbidtn @
3TAM1 3TAMN 2
MOW YHEHUKK BeiGepuTte 0gMH AWM HECKONBKO Npodunei, 4Tobbl NOCMOTPETE
Y Bac Noka HeT YUYeHUKOB pacnucaHue 3afaHuk
| Bce Mpeacroauwwe Mpowepawme
A NPUIMMACUTbE YYEHMKA AsTOMaTU3aLMA GU3HEC-NPOLIECCOB
okTaBps 2021
s MPOOUNIX ONMUMMMAAOLI HTO
.- AL P BT AR ET A T 4r 30 Mr1 C6 2 Bc 3 Mu 4 BTS Cp6 Yr 7 nr8 C69 Bc 10 Mu 1
AHANU3 KOCMUYECKUX CHUMKOB W 0110 15:00 [ o1
TexHn4eckan noaaepxKa reonpoCTPaHCTBEHHBIX AaHHbIX o 0310 15:00 2] 1310°
A3pokocMUHYecKre cucTembl 0110 15:00 ne 1
o 0310 15:00 2] 1310°

BecnunoTHele aBUaUMOHHbIE CUCTEMBI

o 0310 15:00
Bonblume AaHHbIE U MALIMHHOE OBYyYeHWe 0510 15:00
Bongsie noGOTATEXHUYECKME CCTEMbI & @ 031015:00
0510 15:00
051015:00
Wnchopmatmka 8-11 ‘ (1] 0710 15:00 ‘




Jlnsa HactabaukoB Ha cante HTO noaroroBJieHbI
MaTepHaJIbI:
Marepuansl 11 HOATOTOBKY OIYOJMKOBAaHBI HA PA3HbIX
pecypcax: Ha miargopme oHnaiiH-o0yueHus Stepik,
AKaJIeMHsI BBICOKHMX TEXHOJIOTUK U APYTUE€ HCTOYHUKH.



https://avt.global/neuralnets

HenpoHHble ceTu AN caMbliX
MaJleHbKUX: NYyTb C HYNSA A0

NnepBoro KJjlaCCMKartopa

https://stepik.org/course/24389/promo

NMoarotoeka K OnuMmnuage HTU > MNMoarotoeka K OnumMmnuage HTU
(Ha ocHoBe 3apa4 2016/17 roga) ( > (Ha ocHoBe 2apa4y 2015/16 roga)
Onumnuaga HTWU p = Onumnunaga HTU

3apauu Onumnuaabl HTU OKO HTW 2019-2020: cKBO3HbIE ',,__/\j./,\
(2018-2019rT) TexHonoruu. 3D-moaenupoeaHue B [Nl ‘\")
Onumnuaga HTU CAIP kJ\ v




OO0pa3zoBaTeabHbIC KypPChl, KOTOPbIE PEKOMEHIYETCS
OCBOMTBH M YYalIUMCs, U HaCTaBHUKaM

1. ¥Ypoxk HTO "BBenenne B KOMObIOTEPHOE 3peHHUE"
- https://avt.global/nti-lesson-cv

2. bazoBbIl KypcC 110 KOMOBIOTEPHOMY 3PEHUIO -
https://avt.global/cv

3. Kypc "HeliponHble ceTH IJIsl caMbIX MaJCHBKHUX "
- https://avt.global/neuralnets



https://avt.global/nti-lesson-cv
https://avt.global/cv
https://avt.global/neuralnets

EcTb maTepuansl ANA NnoAroTOBKM MAAALLINX
LLIKOZIbHUKOB K HaumMoHanbHOM TEXHONOTMYECKOMU
onvumnuaae Junior ana 5-7 Knaccos

WMHdhopmaTrka, Buonorus Mnagwemy LWKonbHAKY BiTronicsLab

WMHdhopmaTrka, Buonorus Mnagwemy LWKonbHAKY Onumnuapa HTA

A3pOKOCMUYECKWE CUCTEMBI, Mnagemy WKOAbHWKY, 000 «HCuTrIaby,
AHxXeHepHble Bruonoruyeckue HacTaBHuky MC3® CO PAH
CUCTEMBI,

ArpobuoTtexHonoruu

Du3uka Mnagwemy LIKOABHUKY Mockosckuid Monutex

MHdopmaTtuka, Matematka,  Mnagwemy WKONBHKKY, 000 «llgHTp passuTIA

Duanka HactagHuky, LLIkonbHuky pobototexHukuy, 000
«LlenTp poboToTEXHWKWY
Hl={o




2 yTan
DTal IpoxXoJUT Ha OHJIaH-TIaTdopMeE.

Y4yacTHUKaM OPEACTOUT CO37aBaTh IETEKTOPHI U KJIACCU(UKATOPHI C
IPUMEHEHUEM KOMITBIOTEPHOTO 3PEHUSI U HEMPOHHBIX CETEH IS PELICHUS
3a7a4: JETCKTUPOBAHKE TEIIEX0A0B, PACIIO3HABAHNE JTOPOKHBIX 3HAKOB,
CUTHaJI0B cBeTO(Opa, pyKONUCHBIX IM(Dp. PEKOMEH1yeMBIN SA3BIK
nporpaMmmupoBanus — Python.

TpeHUPOBOUHBIE XAKATOHBI HA 3TOM 3TAIl€ OJUMITUAJIbI TIO3BOJISIOT
[IO3HAKOMHUTh YYACTHUKOB C ()OpMaTOM COPEBHOBAHUM M ITOTPEHUPOBATHCS B
pPEIICHUY KOMAaHIHOM 3aa4N.



15 nostOps 2018 roma Ha 6aze MbOY . MypmaHcka
«MypMaHCKHM TTOJTUTEXHUYECKUU JTULIEN)
coctosiica TpeHupoBOUHbIH XAKATOH «ABTOHOMH

asi nocraBka. Onepanus «/lex Mo







16, 17 nexadps 2019 roga B MypMaHCKOM HOJIUTEXHUYECKOM
nuree B pamkax Ommmvnuaasl HTU nponum copeBHOBaHUS B
dopMare xakaroHa 1o NpoPuiir0 « ABTOHOMHBIE TPAHCIOPTHHIE
cuctembl». Tema xakaroHa « HoBOrogHuu XxopoBoi»

Kaxnoli KomaHie He0OXOAUMO HAMKCATh MPOrPaMMy
ABTOHOMHOTI'O MOJI€Ta KOITEpa: OCCIMIOTHUK JOJIKEH
B3JICTETh, BHIIIOJHUTH O0JIET TEPPUTOPHUH MO
3aJIaHHOU TPAEKTOPUH, OPUEHTUPYACH 110 MAPKEPHOU
KapTe, 3a(PUKCUPOBATH CBOE IMOJI0KECHUE B
KOHTPOJBHBIX TOYKAX U U3MEHUTh UHIUKAIIUIO
CBETOMOIHOU JICHTHI.



dunaJju. [IpeamMeTHbIn TYp
Ha »sToM 3Tarne yyacTHUKaM MPEACTOUT PEIaTh 3a/1a4U 110
(u3uKe U UHPOPMATHKE.

dunHaja. KoMmaHaHBIA TYpP

B uHanpHOM 3a1aHUM KaXKA0M KOMaH/I€ IIPEACTOUT CO3/1aTh U
3allyCTUTh TPAHCHOPTHYIO CUCTEMY ISl JOCTABKHM TOBapa C
(aOpuku 10 TTOKyTaresisi 03 BMEMIATEILCTBA YEIOBEKA.
becnunoTHbI aBTOMOOMIIb BE3ET Ipy3 Ha CKJaJ Yepe3 BECh ropo/,
coOI01as MpaBuiIa JIOPOKHOTO ABMKEHU. Ha ckiane ToBap
IPOXOJIUT AaBTOMAaTU3UPOBAHHYIO COPTUPOBKY U MOJAAETCS Ha
KBaJipokonTep. Jlajmee konTep B peKMME aBTOHOMHOTIO TTOJIETA
AOCTABJISIET ITPY3 10 KOHEUHOIO MOKYIATEIS M OTIPABIIACTCS Ha
03aIPaBKYy.

PaboTa y4aCTHHKOB MPOMCXOAUT Ha OOJBIIOM IOJIUTOHE TOPOACKOM
Cpelibl, TJI€ PaCIOJI0KEHBI 3JaHUS U IOPOTH C IIEPEKPECTKAMU,
AOPOKHBIMHU 3HAKaMH, CBETO(hOpaMHU U IMEHIeX0AaMHU.



becnmyI0THBIM ABTOMOOWIIb

becnunoTHbBIM aBTOMOOMIIB TIepeIBUTaeTCs 110 Topoay. Ero 3amaua — npoexarb
Tpaccy ¢ coomoaenuem [1JIJ] u mocTaBuTh rpy3 10 pacnpeeIuTEILHOIO Xaoa.
EMy npeacTouT NeTeKTUpPOBaTh OOBEKTHI HA MapIIPYTE CICAOBAHUS,
pacno3HaBarTh UX U KOPPEKTHO PEATUPOBATH.

3ajaya y4aCTHUKOB — HAIKCATh IPOTPaMMBI JJIsl JETEKTUPOBAHUSA,
pacrno3HaBaHUs U pearupoBaHus HA 0OBEKTHI TOPOACKOM CPEbl, BCTPEUAIOIIAECS
Ha MapuIpyTe OECIUIOTHUKA: CBETO(MOPHI, JOPOKHBIC 3HAKH, MEIICXOTHBIC
NEepPEX0/bl U CAMUX IENIEX0/I0B. ABTOMOOMIIb JOJKEH ABUTATHCS 110 CBOEH MOJI0CE
JIOPOXKHOTO MOJIOTHA U TPEOI0IETh MApUIPYT, COOII0ast MpaBuia 10POKHOTO
JIBUKCHUS.

PacnpenennrenanbHbId Xa0

Kongetiep 3a0upaet rpy3 ¢ 0€CIUI0THOrO aBTOMOOMIIS ITPU HOMOIIA MAarHUTHOIO
3axBara, NEPEMENIAET B HAKOIMUTEIb U IMTPOBOJIUT aBTOMATU3UPOBAHHY IO
COPTUPOBKY.

3ajaya y4aCTHUKOB — HAIIKCATh MPOTPaMMBI JIJIsl PACTIO3HABAHUS YMCIIOBOU
MapKUPOBKH Ha KOPOOKaX W MPOBEJCHUSI COPTUPOBKHU IPY30B MPU OMOIITU
MAarHUTHOTO MAHUITYJIATOPA, PACIIOI0KEHHOTO HAJT JICHTOM KOHBEHUEPA.
KBajapokonrep

KBanpokonTep moayyaeT OT cepBepa aipec 3aKa3urKa, MoJXBaTbIBACT TPy3 MPHU
ITOMOIIM MAarHUTHOTO 3aXBaTa U Jajie€ B PEKUME aBTOHOMHOTO TMOJIETa CHadaia
JOCTABIISIET MMOCBUIKY MO HYKHOMY aJIPECY, a 3aTEM OTIIPABIIAETCS HA JI03aMPABKY.



CraTucTuKa

Mpownun
0oT6OpPOUHbIN 3TaAN

37
31

3aperucrtp

Mpusep punHana

UPOBaHO
42
34

2018 - 2019
2019 - 2020

1 y4yacTHUK

2 KOMaHAabI, 8
4yenoBekK

1 npusep

2020-2021 39 33 5 yenosek 1 npusep

CNHCOE VYACTHHIEOD

JAKANTHTEABHOTD ITATA CMTHMNAALB KPYHKOBOITD {BEHeHHA
HAUHOHAALOOH TEXHOTOTRYeCk0l HITANHATHR B

N DHO Kannce, Jara, hopna, Hpodans.
n/n YIACTHAKA 0O pAI0BATE LA MECTO (nwmMHTRaTR
| | ODTERRIANEN MBS

1 Llaemdmeris Bl Emace, MBOY | 22,022 -27.02.2] | bonemue masERe B
Tenpradi Mlyphearcemit JACTHHIMOGHHO | MAnuHHOS oDy eHHe
Tozpeamns nopuTexmeckmit | 090321 -14.03.21 | ARTOHOMHAELS

I . JEucH LHCTEHLMOHHO | TpancmopTHER
i CHCTEME]L

2 | Garapruy Il gmace, MEOY | 01.03.21 -06.03.21 | Bogsee
Erop M ypranmci OUHD POBOTOTENHITE KIS
ANERCAIIPODET | NOARTEXIHuecxmi | r. BnagmeocTok | CHOTEMBL

nHngH 09.03.21 -14.03.2] | ARTOHCMHER
AMCTAHIMOHHD | TPAHCOOPTHEIS

3 | Cumanoscsxnii 11 gmace, MEOY | 220221 - 27.02.2] | Bonemmie AREHLG H
Paman MypaanckHE AMCTHHUMOMKD | MEtipeHEE 00yueHme
Cepreeauny nouMTexETecEHE | 09.03.21 -14.03.21 | ARTOHOMEER

anteH IHCTHHITHOHAD TPEACTHITHELS:
| CHCECME]

4 | Tazonoes 11 xaace, MBOY | 09.03.21 -14.03.21  ARTOHOMHbLE
Entmarera MypdaHcRmE AMCTRHLHOHHD TPEHCTOPTIERS
HesncosHa MOTHTEXITHTECKHA CHCTEMLL

ueH l

3 [Tlomos Ll ¥naece, MEQY | 153.03.2]1 - 20,03.2]  AbToMaTizamms
[z r. Mypmancke MACTAHNMWOHAG  DHINec=Npousceos

|| Cepreesms Crmeaans Mo 9 !

6 | Cyaon Ll wnaee, MEQY | 220321 - 27.03.21 l'IpmparnM'ﬂax
A wrmnett A et Taiv e i T T T T T S 1 T T [T L 1L T




B nonutexHuyeckoMm Jimiee B coctas LienTpa
WH>KCHEPHBIX KOMIIETCHIIMKA BXOAUT J1a00paToOpHus
MAIIMHHOTO 3peHus. B naboparopum peaan3yrorcs
IpOrpamMMbl JOMOJIHUTEIBHOIO 00pa30BaHMUS:

[IpeacraBieHue u 00padoTKa n3o0pakeHui (8 Kiacc)
[IpocThie METOABI aHaIM3a U300pakeHuH (9 Kiacc)

BBeaenune B koMmibroTepHOE 3peHue (10 knacc)
[IporpamMmmMupoBaHHue CUCTEM TeXHHAUYECKOTO 3peHus (11 kimacc)
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Oco0oe BHUMaHHE y/IeNseM ITOATOTOBKE IIIKOJIbHUKOB 5-6 KJIACCOB:
IPYHUMAEM OpraHU30BaHHOE yyacTue B ypokax [{udpsl «becnunoTHbIN
TpancnopT». [IpencraBneHHbIE TPEHAKEPHI TTO3BOJISIIOT IPOAYMATh AJITOPUTM
JIBUXKEHUSI aBTOMOOWJISI C y4€TOM BCeX (DAaKTOPOB (TIEMIEXOHBIE TIEPEXO/IbI,
CBETO(OPHI, APYTHE TPAHCIIOPTHBIE CPEACTBA).

Tl BCOrja MOXeLLb BOCTO/Lb30BaTLCS
OTkpbiTs ¥
CMPaBOYHIKOM, EC/I COMHEBAELLbCS.
K\_I\J \.l\\Jr—l\J\-IIJ- J ‘W

MoHsaTHO! MoxHO 5 nonpobyto cam

MOHATb, Kakoe n3o6paxeHune ¢ Kakoro
‘% AaTynKa nony4yeHo?

-

KoHeuHo! PazmecTtu nsobpaxeHue nog,
TeM YCTPOMCTBOM, C MOMOLLIbIO KOTOPOro
OHO Mony4eHo.

(0 MocmoTpu eLé pas MHCTPYKLMIO! ]
>




HpOCKTBI C HCKYCCTBCHHBIM HMHTCJIJICKTOM

Hroru X Poccuiickod HAay4YHOM KOH(pEpeHI MU YYAIUXCs
«FOnocth. Hayka. Kyabtypa — Apkruka» 2021
(11-12.02.2021r.)

Cexknusi: Mudopmaruka, mporpaMMUpOBaHUE

OnpenesieHyue NaToJI0ruy Ha CumaHOBCKHMH JI1
KOMIILIOTEPHOU TOMOrpadpuu u Poman CepreeBuu
PEHTTEHOBCKOM CHUMKE

OuneHka CTOUMOCTH ABTOMOOMJISE HIaBmMmBHIN JI2

METO0M MAIIMHHOIO 00y4YeHUs T'eopruii I'ouaeBuu

becnuiaoTHbIi artia ”Zappo” Konomiesa Codus JI2
PomaHoBHA

AJITOPUTM JPOHA-I0CTABIIAKA JlemOpux Huxkura




OueHka CTOUMOCTH ABTOMOOMJISI METOIOM MAIIMHHOTO 00y4YeHH A

Figure 14

Figure 1
Feature importance using Linear Regression Model 25000 4
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Onpenenenye NaToJ0ru Ha KOMINbIOTEPHOH TOMOrpadguu u
PEHTIEHOBCKOM CHUMKE

NMpuHuun paboTtbl anropnTma:

Bblioenexune
NpPU3HaKoB AJis
paboThl B
HEMPOHHOW CEeTH

— —) BepoaTtHocTb
HanM4mm
) naTonorum




HannoHajJbHasA TEXHOJOTHYECKAasA OJIUMIIMAAA

1. OcBOo€HME COBPEMEHHBIX TEXHOJIOTUN

2. @OopMHUPOBaHMS HABBIKOB PEIICHUS pealbHbIX MHKEHEPHBIX 3a/1a4
3. ®opMHpOBaHME HABBIKOB KOMaHIHOM PadOThI

4., ®opMuUpoBaHUE OCO3HAHHOTO BBIOOpaA mpodeccuu

5. Peanuzaiyst TBOpYECKOro IMOTEHIMANA



