[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Makeumos Anexceli bopucosuy

LomkHocTb: ﬂ”pe'szogp ﬁfggggaﬁ%%ﬁéﬁ%ﬂbﬁ%ﬁf)f%%b CIIETO OBPA30OBAHUS POCCUIICKOU ®EEPAILINU
Hara nonnwf AN @%'EEAHLHQE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE BBICUIETO OBPA3OBAHUS
YHUKa/bHbIV MPOrpaMMHbIN KiTiou: _ .
8db180d1a3f02ac9e60521a567274273xMBEKOBCKHUHN ITOQJIUTEXHUYECKUUA YHUBEPCUTET»

(MOCKOBCKHUI OJINTEX)

IlepenoBast MHXKEHEPHAS IIKOJIA 3JISKTPOTPaHCHOPTA

PABOYASA ITPOI'PAMMA JIMCIITAITJINHBI
Moavyis "becnnaoTabie aBToMmoouan'"
Jlokanuzayus

Hampasnenue noaroroBku
27.04.04. YupaBJjieHHe B TEXHHYECKNX CHCTEMAX

[Tpodui
BbiCOKOABTOMATH3UPOBAHHbIE TPAHCIIOPTHLIE CPEICTBA

Keamudukarus
MAarucTp

®opMbI 00yUeHUs
O4YHasA

Mocksa, 2025 .



Paspadorumnk(u):

[Tpodeccop, A.T.H., TOIIEHT

CoracoBano:

Otnen opraHu3anuu

U YIIpaBJICHUS YIeOHBIM
IPOLIECCOM

PykoBonurens
00pa3oBaTeNbHON NPOrpaMMBl
npodeccop, 1.T.H., JOLUEHT

/C.C.1IHaapun /

/I1.T.XamnamoBa/

/C.C. llagpun/



A

Conep:xkanue

[enwn, 3371291 ¥ TNIAHUPYEMBIC PE3YIBTATH O0YUCHUS TIO JUCITUTUIIHE ....vvevvveenveeieeaneeeseeeanns 4
MecTo AMCHUIUINHBL B CTPYKTYPE 00Pa30BATEIBHOM MIPOTPAMMBIL .....cuvvvviiieiriniiisieesrisie s 4
CTpyKTypa U COAEPIKAHUE JTUCIIUIIIIHBI ....eeovvienreiisriesseessreessessneesssessseessessneessessneessnssnessnnsanns 5}
3.1. Bunbl yueOHON PAOOTBI U TPYIOCMEKOCTD . ..vevveateesressresseesseasseaseesseassesseesseassesssesseessessessens 5
3.2. TeMaTHYECKUU TUTAH U3YUCHUS JTUCIIUTITITHBL ....ccuvviiuteesseeateesireasesssseessesssseansesssnesssesssnesnes 5
3.3, COHCPHKAHME JIVICTIATIITHHBL. ... .eveesteeureesteesseeassesssseassesssseasesssseansessssesssessssesnsesssnesnsesssnesnses 6
3.4. Temarnka CeMUHAPCKUX/TIPAKTUUECKHUX U JIAOOPATOPHBIX 3AHATHH] ..vvvvvvvveiiriesiriesineennenes 6
3.5. Tematuka KypCOBBIX MPOEKTOB (KYPCOBBIX PAOOT)......eerveeriririiireriaiesieesieesesnesseesneseeneeas 7
Y4eOHO-METOAMIECKOE U HHDOPMAITUOHHOE OOCCIICUCHIIE ..vvvvveessrreessreeessreeessseeessneesssnessssnens 7
4.1. HopmaTuBHBIE JOKYMEHTBI U I'OCTBL .....vviiiiiiiiiiiiciccc s 7
4.2, OCHOBHAS JIATEPATYPA. .+ eeerveenrerseeseansesseesseesessseaseasseassesseesseassssseeaseassesssesseaseasnesseesesnnensens 7
4.3.  JIOTIOTHUTEITBHAS JIATEPATYPA ... eeuveeureseesneessesseesseessesssesseessesssesseasseansesseesseaseasnesseessesssessens 8
4.4, DNEKTPOHHBIE O0PAZOBATEIIBHBIE PECYPCBI ...vevreerrriasreesiriareesireasseessreasreessnessneessneasseesnesnnes 8
4.5. JIumeH3MOHHOE U CBOOOJIHO PacIpOCTPAHIEMOE TPOrPAMMHOE O0CCTICUCHHE . ......... ... 9
4.6. CoBpemeHHBbIE TpodeccuoHaNnbHbIe 0a3bl JaHHBIX U MH()OPMAIIIOHHBIE CIIPABOYHbIE
(427 (0 1<) 15 TP UP PP PPRTPPPRRPI 9
MartepuanbHO-TEXHUUECKOE OOCCTIEUCHHE ......vveuvivririesrisieeitiestesssssseesnessnesiessnessnsssassnesns e neas 9
METOANYECKIE PEKOMEHIALIMHI . .. ..vveesviste st sieessesieesbe e s b e s b e e b sbe e b e sbeeen e ns 9
6.1. Meroamueckue peKOMEHIAIUH I IPENoJaBaTesIs 10 OPraHU3aluU OOYUCHHUS ............. 9
6.2. Metoamueckue yKazaHus Uil 00yJarOIIUXCsl IO OCBOCHUIO AUCIUTIIHHBL. ......ccvvvvnes. 10
DOH/T OTICHOTHBIX CPEIICTB . vvveersveeesreessssesssssesssssesssssesssssssssssssssssssssesssssessssesssseessseessssessnses 11
7.1. Metoabl KOHTPOJIS U OLEHUBAHUS PE3YIIBTATOB OOYUEHUS . .vvervvenreeieensreeseneeneeseneeneenes 11
7.2. lllkanma 1 KpUTEPUU OLICHUBAHUS PEIYTBTATOB OOYUCHUS ....vvvveriverrienresieenieenresieennesnnenneas 11

7.3, OTICHOUHBIC CPEMCTBA. .. ccuuveerteernreantesaureasseessseasseeasseesssessseeasesasseessseaseessseasessssesseessnsansesnns 11



1. Henun, 3212494 U IVIAHUPYeEMbIe Pe3yJIbTAThI 00y4eHHS M0 UCIUIIIHHE

Llenpto OCBOCHMSI AMCLUMILIMHBI SIBIsieTCS (OPMUPOBAHUE Y OOYyYaroNIuXcs

KOMHeTeHHI/Iﬁ B YaCTH HCIHOJb30BaHUA CIICOUAIM3UPOBAHHBIX HABHUI'dIIMOHHBIX

CHUCTEM W pa3paboTku Kaprorpaduueckoro obecrmedeHus s (HYHKIHOHUPOBAHUS

BBICOKOABTOMATU3WPOBAHHBIX TPAHCTIOPTHBIX CPEJICTB.

3amayaMy OCBOCHMS AUCIUIUIMHBI SIBIISAIOTCS TMPHOOPETEHHST O00yYaroIIMMUCS
3HAHWM, yMEHUMW, HaABBIKOB W (WJIK) OMbITa NPOo(EecCHOHATBHON JEsITeNbHOCTH,
XapaKTepU3YIOIIMX dTarbl HGOPMUPOBAHUS KOMIETEHIIUN B COOTBETCTBUH C yU€OHBIM

IJIAHOM M KaJICHJIapHBIM rpa)uKoM y4eOHOIO Ipoliecca, U B YaCTHOCTH:

- UI3Yy4YCHUC HABUT'alTMOHHBIX CUCTCM,

- OBJIAJCHHUC HaBbIKaMH pa6OTBI

HaBUTallMEH;

C BBICOKOTOYHOM CIIyTHUKOBOW

- OIBIT PaboThI ¢ MU hEepeHITNATBHBIMU MTOTPABKAMH;
- HaBBIKM Pa0OTHI C HABUTALIUOHHBIMU MPOTOKOJIAMU;
- HaBBIKM KapTUPOBAHUSI MECTHOCTH U COOPKU BHICOKOTOYHBIX KapT;

- YMEHHUE HACTPauBaTh HABUTALIMOHHOE 000PYAOBAHHUE.

OOydeHne 1O JUCHUIUIMHE

«Monynb

"BecrmmioTtepie aBTOMOOMIIH"

Jlokanuzauus» HampaBieHO Ha (QOPMUPOBAHUE Yy OOYYAIOIIUXCS CIEAYIOIIHNX

KOMIIETEHITUI:

Koa u HauMeHoBaHue KOMIIeTeHIIUH

NuaukaTopbl 10CTHKEHUS
KOMIIeTCHITUH

YK-1. CiocobeH ocymecTBIsTh KpUTUIECKUN
aHau3 MPOOJIEMHBIX CUTYaIMi HA OCHOBE
CUCTEMHOTI'0 TIOJIX0/1a, BbIpabaThIBaTh
CTPATETHUIO IEUCTBUI

NVYK-1.1. AHanu3upyeT npoOieMHyI0
CUTYaLMIO KaK CUCTEMY, OCYILIECTBIISET €€
JIEKOMIIO3MIIMIO U OIPEIEIISET CBSI3U MEXKIY €€
COCTaBJISIOLUMH.

NYK-1.2. OnpenensieT IpOTUBOPEYUBOCTD U
npoOesbl B MH(opMaIu, He0OX0IMMOHN JIs
peleHus NpoOJIeMHOM CUTYyalllu, a TaKXKe
KPUTHYECKH OLICHUBAET PEIEBAHTHOCTh
MCTIONB3YEeMbIX HH()OPMAIIMOHHBIX
HMCTOYHUKOB.

NYK-1.3. PazpabatbIBaeT 1 coiepKaTeIbHO
apryMEHTUPYET CTPATETUIO PEILICHUS
npoOJIEMHOM CUTyallul HA OCHOBE CUCTEMHOTO
U MEKIUCLUILUIMHAPHOTO IMOAXO0I0B C Y4€TOM
OLICHKH CYILECTBYIOIIUX PUCKOB U
BO3MO>KHOCTEH X MUHUMHU3ALUH.

2. MecTo JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

JlucuunirHa OTHOCUTCS K 00s13aTeIbHOM YacTu, GOpMHUpPYyEMO y4aCTHUKAMHU

oOpazoBaTeabHbIX OTHOIIEHUH 010Ka b1 «Jluciumauubl (MOILYIIN)».



-Monynes  «becniunotHele  aBTomMoOMNM»  BupTyanebHoe — pacmo3HaBaHue
O0BEKTOB

-Monyns «becnimioTasie aBToMoOMIN» [InanupoBanue 1BUKEHNS

- HaBuranus u kaptorpadus a1 BBICOKOAaBTOMATU3UPOBAHHBIX TPAHCIIOPTHBIX
CpEICTB

3. CTpyKTypa U cofep:KaHue TUCHUIIHHbI

OOmas TpyI0eMKOCTh JAUCIHMILIAHBI COCTaBIsIeT 5 3a4eTHBIX eauHuIl (180
YJacoB).

3.1 Bwuabl yueOHO# padoThl M TPYA0EMKOCTh
(no hopmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHHS

Ne CemecTpbl
n/n Buj yue6Hoii paGoThI Koamecrso 2
4acoB
1 | AyauTopHble 3aHATHA 54 o4
B ToMm uncie:
1.1 | Jlexkuun 18
1.2 | CemuHapckue/MpaKTHIECKUE 3aHATHUS 18
1.3 | JlaGopaTopHbIe 3aHATHS 18
2 CamocrosiTesibHas padoTa 126 126
3 | [IpomexyTouHasi aTTECTALMSA
DK3aMeH
Hroro 180

3.2 Temaruyeckuii MJIaH U3yYeHHUs TUCHUIITMHBI
(o hbopmam oOyueHus)

3.2.1. Ounas ¢popma 0OydeHHUS

TpyroeMkocTsb, yac
AynurTopHas padora =
=
s 2| 2 S 2
Ne Pasenbl/TeMbl o - g E = X S
Q
n/m AUCIHUTITHHBI @ = &3 o w O:é S| B =
= | B | Eg|SE| 22| 8¢
= Sk | &x| 26| 28
o3 < § S0 = =
©Cf |58 F3|3
S
1.1 | Beeneune. Metoa HauMEHBIIINX 28 4 4 4 - 16
KBaJpaToOB, PEKYpPCUsl, METOJI
MaKCHMAaJIBHOTO ITPaBIOIIO00MS
1.2 | JInneitnsiii puibtp Kanmana 22 2 2 2 - 16




1.3 | Henmmueiinbie punpTpbl Kamvana 22 2 2 2 16
(EKF, ES-EKF)
1.4 | Henuneitnbiit uinptp Kanmana 22 2 2 2 16
UKF
1.5 | Cucrembl KOOPAMHAT 22 2 2 2 16
aBTOMOOWIISL, UHEPLUAIbHBIC
cpeactBa usmepenui, ' HCC
1.6 | JImpap u 0061aK0O TOUEK 22 2 2 2 16
1.7 | Jloxkanu3anus 1o JUAAPHOU KapTe 22 2 2 2 16
1.8 | KoMIiekcHpoBaHKE TaHHbBIX, 22 2 2 2 16
THOPUTHBIE CHCTEMbI HAaBUTAITIH
Hroro | 180 18 18 18 126

3.3 Conep:xkanue TUCHUILINHBI

Tema 1. BBenenue. MeTo1 HAUMEHBIITUX KBAJIPATOB, PEKYPCHSsl, METO/

MaKCUMAJIbLHOT'O HpaBIIOHOI[O6I/IH

Tewma 2. JIuneitnsiii punsTp Kanmana

Tema 3. Henuneiinsie pristpel Kanmvana (EKF, ES-EKF)

Tewma 4. Henuneilinbiii punstp Kanmana UKF

Tema 5. Cuctembl KOOpAUHAT aBTOMOOWIIS, UHEPLUAIbHBIE CPEACTBA U3MEPEHUH,

['HCC

Tewma 6. JInmgap u 061aKo ToUEeK

Tema 7. Jlokanu3zanusi mo JugapHOM KapTe

Tewma 8. KommiekcupoBaHue TaHHBIX, THOPUIHBIC CHCTEMbI HABUTAITUH

3.4 TemaTuKa CEMHUHAPCKUX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHIA

3.4.1. CemuHapCKUE/MPaKTUIECKUE 3aHATHUS

1. IlpumeHeHrnEe METOJ0B HAMMEHBIINX KBAAPATOB, PEKYPCUU, MAKCUMAILHOIO

IIPaBIONIO00HS
[TporpammupoBanue pribrpa UKF

O6paboTka JIMTapHBIX JTAHHBIX

No gk wd

[Iporpammupoanue punbtpoB EKF, ES-EKF

Meroanueckoe o0ecredeHue BHIMOTHEHUS MPOESKTA

Hepexomﬂ MCXK/Y HaBUTAIITMOHHBIMHU CUCTCMaMU KOOpJIUHAT

KOMHHCKCI/IpOBaHI/Ie JAaHHBIX, I‘I/I6pI/I,Z[HBI€ CHCTCMBI HaBUT'allU




3.4.2. JlabopaTopHbIe 3aHITHS

JlabopaTopHble pabOTHI BBIMOJHSIOTCA IO METOAMYECKUM PEKOMEHIAIUsIM
kypca "LIDAR B aBTOMOOMIE" ¢ mpuMeHeHHeM KanuopoBouHoro crenaa "LIDAR +
HaOop TUIeKcUTIIacoBhIX mactuH" (mudp odopynoBanus CO4205-1E) (16 u).

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

OTCYTCTBYIOT KypCOBBIE ITPOEKTHI COTJIACHO YYEOHOMY IJIaHy

4, Y4eOHO-MeTOAMYECKOE M HH(POPMAIIMOHHOE O0ecIeuyeHue
4.1 Hopmatusnblie 10kyMeHTBbI U OCTb1

I'OCT P 70249-2022 "CucteMbl HMCKYCCTBEHHOIO HHTEIUIEKTa Ha
aBTOMOOUJIBHOM  TpaHcHopTe.  BbICOKOAaBTOMAaTU3MPOBAHHBIE  TPAHCIOPTHBIE
cpencTBa. TepMUHBI U ONPEEIICHUS "

['OCT P 70250-2022. Haunonanenelii ctanaapt Poccuiickoii denepanmu.
CucteMbl UCKYCCTBEHHOIO MHTEJUIEKTa HA aBTOMOOMIIBHOM TpaHcnopTe. BapuaHTbl
UCMOJIb30BAHUS U COCTaB (PYHKIIMOHAIBHBIX MOACUCTEM UCKYCCTBEHHOTO UHTEIIIEKTA.

I'OCT P 70250-2022 Cucrembl HCKYCCTBEHHOTO HMHTEJUIEKTAa  Ha
aBTOMOOUJILHOM TpaHCHopTe. BapuaHThl HCTIOIB30BaHUS U COCTaB (DYHKIIMOHAIBHBIX
MOJICUCTEM UCKYCCTBEHHOTO MHTEIIEKTA.

I'OCT P 70256-2022. HaumonaneHslid cTraHmapT Poccuiickon Penepanun.
CucreMbl HCKYCCTBEHHOTO MHTEJUIEKTa Ha aBTOMOOMJIBHOM TpaHcroprte. Cucremsl
yIpaBJICHUS JBUKEHUEM TPAHCIOPTHBIM CPEACTBOM. TpeOoBaHUS K MCIBITAHUIO
aJITOPUTMOB KOHTPOJIsI 0OOYUHBI U TIOJIOCHI IBUKEHUSI.

4.2  OcHoOBHas JuTepatrypa

1. Mampun C.C. MeTomonorusi CO3JaHUs CHUCTEM YIPABIEHUS JIBIXKCHHEM
ABTOHOMHBIX KOJICCHBIX TPAHCIOPTHBIX CPEICTB, HWHTETPUPOBAHHBIX B
MHTEJJIEKTYaJIbHYIO TPAHCIIOPTHYIO Cpey: IHMC. ... IOKT. TexH. HayK. 05.05.03.
M. 2017. 400 c.

2. Buehler M., lagnemma K., Singh S. The DARPA Urban Challenge.
Autonomous Vehicles in City Traffic. Springer. 2009. 651 p.

3. ampun C.C. I'eomndopmanmoHHOe OOECredeHHEe AaBTOHOMHOTO JBIIKCHHS
Hasemuoro tpancrnopta // Tpyaet HI'TY um. P.E. Anekceena. 2018. Ne 3 (122).
C. 172-177.



. Magpun C.C. DHeprodpdekTuBHOE YIpaBIeHNE aBTOHOMHBIMH KOJECHBIMH
TPAHCIIOPTHBIMUA CPEACTBAMHA HA OCHOBE AHAIN3Aa BBICOKOTOYHBIX JIAHHBIX
reonH(pOPMAITMOHHOMN cpeabl // Texnonoruu u KOMIIOHEHTBI
MHTEIJICKTYalbHBIX TpaHCcHopTHBIX cucteM. 2018. C. 100-112.

. agpun C.C. ABTOHOMHOE TpaHCHOPTHOE cpeAcTBO kKoMaHnabl BaseTracK B
(buHanIe TEeXHOJOTMYECKOro KOHKypca «3umHui ropoay // Tpynet HAMU. —
2020. — Ne 3 (282). — C. 46-59.

. Ozgiiner U., Acarman T., Redmill K. Autonomous Ground Vehicles. Artech
House. 2011. 289 p.

. Tahirovic A., Magnani G. Passivity-Based Model Predictive Control for Mobile
Vehicle Motion Planning. Springer. 2013. 64 p.

. Autonomous Control Systems and Vehicles. Intelligent Unmanned Systems /
Nonami K [et al.]. // Springer Japan. 2013. 306 p.

4.3  JlonmoJIHUTEJILHAS JIUTEepaTypa

. Gonzalez R., Rodriguez F., Guzman JL. Autonomous Tracked Robots in
Planar Off-Road Conditions. Modelling, Localization, and Motion Control.
Springer. 2014. 122 p.

. Cheng H. Autonomous Intelligent Vehicles. Theory, Algorithms, and
Implementation. Springer. 2011. 163 p.

. MARTIN T.C., ORCHARD M.E., SANCHEZ P.V. Design and simulation of
control strategies for trajectory tracking in an autonomous ground vehicle //
IFAC Proceedings Volumes (IFAC-PapersOnline). 2013. P. 118-123.

. [Mappun, C.C. PagukanbHOE MOBBIIICHHE OE30MACHOCTH JOPOKHOTO
ABUKCHUS MHTCTPUPOBAHUECM aBTOHOMHBIX KOJICCHBIX TPAHCIIOPTHBIX CPCACTB
B MHTEJUIEKTYyalIbHYI0 TpaHcnoptHyto cpeay / C.C. lllaapun, A.M. VBaHoB,
K.E. Kapnyxun // Becthuk mamunoctpoenus. — 2018. — Ne 1. — C. 85-88.

. Wagpun, C.C. BausiHre CBONCTB MPOrPAMMHBIX KOMIIOHEHTOB CHCTEMBI
TCXHUYCCKOI'O 3pCHHA HAa 0€e30I1acHOCTh ABHWKCHUA OECIMIOTHOTO TpaHCIIOpTa
/ C.C. laapun, I1.A. Bacun // TeXHOJIOTHUH U KOMIIOHEHTBI HA3eMHBIX
MHTEJUIEKTYaJbHbIX TpaHCHOPTHBIX cucteM. — 2019. — C. 251-258.

. BanoB A.M., lllanpun C.C., AugpeeB A.H. Canxenune aBapuitHoctu B PO 3a
CUCT pcajin3alluii MHOTOYPOBHCBOI'O IMOAXO0da K TCCTUPOBAHUTIO
aBTOMATU3UPOBAHHBIX TpaHCHOPTHBIX cpencTs // Bectnuk MAJIU. 2021. Ne 4

(67). C. 26-33.

4.4  JnexkTpoHHBbIE 00pa3oBaTe/IbHbIE PeCypPChl



1. OBC «YHUBEPCUTETCKAZI BUBJIMOTEKA OHJIAVH»
www.biblioclub.ru

2. DOBC «BOOK.ru» https://www.book.ru

3. OBC «ZNANIUM.COM» www.znanium.com

45  JInueH3NOHHOE | CBO0OIHO pacnpocTpaHsieMoe NpOrpaMMHoOe
odecreueHue

Office / Poccuiickuii makeT 0(HUCHBIX IPOrpaMM

46 CoBpemeHHbIe MpodeccHOHATIbHbIE 0a3bl JAHHBIX U MH(pOPMALMOHHbIE
CIIPABOYHBbIE CHCTEMBI

1. http://rushim.ru/books/electrochemistry/electrochemistry.ntm - »snekrponHas
OnOnMoTEeKa

2. http://www.ise-online.org International Society of Electrochemistry

3. Koncynprant [Imtoc - cipaBodHas mpaBoBas cucTema (I0CTYI 1O JIOKaTbHOU
CETH C KOMIIBIOTEPOB OMOIUOTEKN)

4. CHO Mockosckoro Ilonutexa

d. MarepuaibHO-TEXHHYECKOE o0ecreyeHne

CnennannsupoBanable  ayauropun «llepemoBas WHXKEHEpHas IIKOIA»:

AB4701 nu AB4710 ocHamieHHbIE TPOEKTOPOM, IKpaHoMm, [II9BM.

6. MeToauvecKkue peKoOMeHIaluu

6.1 MeToanueckue peKOMeHIAIUM J1JIs1 IPeno1aBaTe/isi 10 OPraHu3auuu
o0yueHust

OcCHOBHBIM TpeOOBaHHUEM K MTPENOAABAHUIO TUCITUTIIIUHBI SIBJISIETCS] TBOPUECKUIN
poOJIEMHO-TUAJIOTOBBIM TOX0/I, TO3BOJSIONINN MOBBICUTh MHTEPEC CTYICHTOB K
COJIEp KaHMI0 yueOHOro MaTepHaia.

OcHoBHas (opma M3ydeHHs] W 3aKpEIICHUS 3HAHUW MO 3TOW AUCIUIUIMHE —
nabopatopubele 3aHsaTHs. [IpermomaBaTenh TODKEH TMOCIEAOBATEIBHO BBIUUTATH
CTYJICHTaM psi/i BBOJAHBIX JIEKILIH, B X0/1€ KOTOPBIX CIEAYET COCPEAOTOUYNTH BHUMAHUE
Ha KJIIOYEBBIX MOMEHTAaX KOHKPETHOIO TEOPETHUUECKOTO MaTepHhana, a Takke
OpraHuU30BaTh IMPOBEJACHUE JIA0OPATOPHBIX 3aHATHM TakUM O00pa3oM, YTOOBI
aKTUBU3UPOBATh  MBIIUICHUE  CTYACHTOB, CTUMYJIHPOBATh  CaMOCTOSITEIbHOE
U3BJICYCHUE UMHU HEOOXOIMMOW HHQPOpMAIIMU U3 PaA3JIMYHBIX HMCTOYHUKOB,
CPaBHUTEIIbHBIM  aHallu3 METOJIOB PEUICHUW, COMNOCTAaBJIEHUE IMOJTYYEHHBIX


http://www.biblioclub.ru/
https://www.book.ru/
http://www.znanium.com/
http://rushim.ru/books/electrochemistry/electrochemistry.htm
http://www.ise-online.org/
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pe3ynbTaToB, (POPMYIUPOBKY U apTryMEHTAIMI0 COOCTBEHHBIX B3IJIAJOB Ha MHOTHE
CIIOPHBIE MPOOJIEMBI.

Ha mepBom 3aHsATMM 1O [JaHHOM yueOHOW IUCHUIUIMHE HEOOXOIUMO
O3HAaKOMUTH CTYJEHTOB C IIOPAJKOM €€ W3Yy4YEHHMs, PaCKpbITb MECTO U pOJb
JUCLUIUIMHBL B CUCTEME HAyK, €€ IPAKTHYECKOE 3HAYECHHE, OTBETUTh Ha BOIIPOCHI.
Tewmsl 3amau, npeiaraeMblX CTYAEHTAM JUIsl PELIEHUS Ha J1a0OpaTOPHBIX 3aHATUSX,
JOJKHBI OBITh MAKCUMAJIBHO MPUOJIMKEHBI K TEMaM IPEJCTaBICHHbIE B IIyHKTE 3.4.

N3yyeHne IUCUUIIMHBL 3aBepIIaeTCs SK3aMeHOM. OILIEHKa BBICTaBISETCA
npernojaBaTesieM U 0O0BABIsETCA mocie oTBera. [IpemopaBarenb, MPUHUMAIONIUI
DK3aMEH, JINYHO HECET OTBETCTBEHHOCTD 3a IPABUIIBHOCTD BBICTABJIICHUS OLICHKU.

6.2 MeToanueckue yKa3aHusi 1Jis1 00YYAUIHXCS M0 OCBOCHH IO THUCIUIITHHBI

CamocTosiTenbHas padoTa CTYJEHTOB MpPEACTaBIsieT cO00M BakHeHIIee 3BEHO
y4eOHOro mpoiecca, 0e3 NpaBWIBHOW OpraHU3alMU KOTOPOTO OOYyYaloIUiics He
MOKET OBITh BBICOKOKBTH(DHUITMIPOBAHHBIM BBITYCKHHUKOM. CaMocTosTeIbHas paboTa
SBIISICTCSI OMHUM W3 BHUAOB y4eOHBIX 3aHsATHH. Llemp camocTosTenbHOW paboThI —
PAKTHUECKOE YCBOCHUE CTYICHTaMHU BOMIPOCOB YCTPOMCTBA TPAHCTIOPTHBIX CPEICTB,
paccMaTpuBaeMbIX B MpOIECCe M3Yy4eHHsS AUCHUIUIMHBL CamocTtostenpHas pabota
CTYJICHTOB HallpaBliecHa HAa HM3Yy4YE€HHE TEOPETUYECKOr0 Marepuaia, MOATOTOBKY K
71a00paTOPHBIM, 3aHSATHUSM; BHIIOTHEHUE KOHTPOJIBHBIX 3aJJaHUH.

AyauTopHasi caMOCTOSITeNIbHAsE pa0doTa MO JUCHUIUIMHE BBIMOTHSAETCS Ha
y49eOHBIX 3aHATHSIX IT0]] HEITOCPEICTBEHHBIM PYKOBOACTBOM IPETIOABATENS U TIO €TO0
3amaHuio. BHeaynuTopHas camocTosiTeNnbHAsh padoTa BBITIONHSETCS CTYACHTOM IIO
3aJJaHUIO0 TIPETIoIaBaTensi, HO 6€3 ero HeMmoCPEICTBEHHOTO yUacTHsl.

3agauamMu caMOCTOSITEIbHOM paOOThI CTYEHTA SIBJISIFOTCSI:

— Ppa3BUTHUE HABBIKOB CAMOCTOSITEILHON yueOHOUM paboThI;

— OCBOEGHHE COJIEP KAHUSI TUCITUTINHEI,

— yrIIyOJICHHE COIepKAHUS M OCO3HAHNE OCHOBHBIX MTOHSATUH TUCITUTIINHEI;

— WCIIONIb30BaHHWE  MaTrepuaia, COOpPaHHOTO U  TOJyYeHHOTO B XOJe
CaMOCTOATENBHBIX  3aHATHM g J3(PGEKTUBHOM  MOATOTOBKU K
nudpepeHInpOBaHHOMY 3a4€Ty U/UIIH SK3aMEHY.

CTyAeHT JOJIKEH MOMHHUTD, YTO HAYMHATH CAMOCTOSITEILHBIC 3aHATUS CICIYET
C TIEPBOTO CEMecTpa M MPOBOAWTHh MX peryisapHo. Kaknmblil CTyIeHT AOKEH caM
IUTAHUPOBATh CBOIO CAMOCTOSITENFHYIO PabOTy, UCXOMASl U3 CBOMX BO3MOXKHOCTEH U
IPUOPUTETOB. DTO CTUMYJIHMPYET BBINOJIHEHUE padOTHI, CO3/1aeT 0oJiee CIOKOMHYIO
O0OCTaHOBKY, YTO B UTOT€ MOJIOKUTEIHLHO CKa3bIBACTCA HA YCBOSHUHN MaTepHaa.

CryneHT JOHKEeH MOMHUTD, YTO B TIPOIECCe 0OYUEHUS BAKHEHIITYIO POJTb UTPAET
camMocCTosITeNIbHAsl paboTa C TEeXHWUYECKOH nuTeparypoil. HayuuTecs pabotath c
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TEXHUYECKOM JTUTEepaTypoi — BayKHEHIIas 3a1a4da cTyieHTa. bes 3Toro HaBbika OyaeT
YpEe3BbIYANHO TPYJHO M3y4aTh NPOrPaMMHBIA MaTepuai, U MHOIO BpPEMEHH OyAeT
IOTPAYeHO HepaluoHalIbHO. PaboTa ¢ TeXHMYECKOH JuTepaTypol CKJIIbIBAeTCs W3
yMeHHsI To1I00paTh HEOOXOUMbIE KHUTH, pa300paThCs B HUX, 3aKOHCIIEKTHPOBATH,

BI)I6paTI) I'IaBHOC YCBOUTL U IIPUMCHUTD Ha ITPAKTHUKC.

7. DoH/1 O1IEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJIS M OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHHs

B npouecce oO0yueHHs MCHOJB3YIOTCS CICAYIOIIUE OICHOYHBIE (OPMBbI

CaMOCTOSITEJIbHOM pa6OTBI CTYACHTOB, OLCHOYHBLIC CPCACTBA TCKYHICI'O KOHTPOJIA

YCIIEBAEMOCTH Y ITPOMEKYTOUYHBIX aTTECTALIAN:

- BBITIOJIHEHHE J1a00PaTOPHBIX padoT;
- BBITNIOJTHEHHE U 3aIIUTa TPYNIOBOTO MPOEKTA.

7.2 lllkana u KpUTEPHHU OLICHUBAHNS Pe3YJIbTATOB 00yUeHUs

IxaJjia oneHuBaHuA

Onucanue

OTian4aHO

Brimonnensl Bce BuABl yueOHOW pabOoThl, MperycMOTPEHHbIE YYEOHBIM ILTAHOM.
CTyneHT NeMOHCTpPHUPYET COOTBETCTBUE 3HAHWM, YMEHUil, HABBIKOB MPHUBEJIECHHBIM B
Tabauuax TIokas3aTesiel, Oomepupyer MpUOOPETEHHBIMH 3HAHUSAMH, YMEHHSMHU,
HaBbIKAMH, IIPUMEHSET UX B CUTYalUAX IMOBBIIIEHHOW CIOXHOCTH. [Ipyn 3TOM MOryT
ObITb JONYLICHBl HE3HAYUTEIbHbIC OMIMOKM, HETOYHOCTH, 3aTPYIOHEHUS IpH
AQHAJIMTUYECKUX ONEpalUsX, IEPEHOCE 3HAHUN M YMEHUI HA HOBBIE, HECTAHIAPTHLIE

CHUTyaluu.

Xoporo

BoinosiHeHbl BCe BUABI y4eOHOW pabOThI, MPEAYCMOTPEHHBIC YUYCOHBIM IIJIAHOM.
CTyIeHT JIEMOHCTPUPYET HEMOJIHOE, NMPABHILHOE COOTBETCTBUE 3HAHWMN, YMCHHIA,
HABBIKOB TPUBEJCHHBIM B TaONHMIAX TOKa3arened, nub0 ecinu MpH 3TOM ObLIH
JIOTTYIIEHBI 2-3 HECYIIIECTBEHHBIC OLITHOKH.

yILOBJ'IeTBOpI/ITeIILHO

Brimonnens! Bce Buapl yuyeOHOW paOoThl, NMperycMOTpPEHHBIE YYEOHBIM IIJIAHOM.
CTyneHT IeMOHCTpHUPYET COOTBETCTBHE 3HAHHUIl, B KOTOPOM OCBEIIEHa OCHOBHafd,
HauboJiee BakHAs YacTh MaTepuana, HO TPH ITOM JIONMYIIEHA OJHA 3HAYNUTEIbHAS
omKOKa UM HETOYHOCTb.

HeynosnersopurenbsHo

He BrinosiHeH oauH wiv 0ojiee BUIOB Y4eOHOUM pabOThI, IPEyCMOTPEHHBIX YUeOHBIM
mwiaHoM. CTyJIEHT JEMOHCTPHUPYET OTCYTCTBHE 3HAHHUM, YMEHHM, HAaBBIKOB IO PSIY
HOKa3aTeleH.

7.3 OueHo4HbIE CpeACTBA

7.3.1. Texymuii KOHTPOJIb

IIpoexr:
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[IpoeKT BBINOJHAETCA B TPYIIIE U MOAPA3yMEBAET CO3/aHUE MPOTOTHIIA

YCTpOﬁCTBa BBICOKOTOYHOI'O ITO3MITUOHHUPOBAHUA aBTOMOOMJIS B HCHTPC MoOCKBEHI B

YCIJIOBUSIX IJIOTHOM TOPOJICKOM 3aCTPOMKH Ha 3aJaHHOM MapIIpyTe IBH>KEHHS C

HUCIIOJIB30BaHHUECM AaHHbBIX CHYTHHKOBOﬁ HaBUTIralli, KHHCMATHUKHW ABUKCHUA

aBTOMOOWJISI, HHEPIIUATIBLHOTO YCTPOUCTBA U3MEPEHUI.

1o 3aBepieHUH MPOEKTA CTYICHTHI MPE3CHTYIOT U 3alUIIAI0T OOLIUH

pE3yNbTAT UCCIEAOBAHUSA U IPAKTUYECKON pabOTBHI.

© oo Nk wDdE

7.3.2. IIlpoMexxyTo4HAast aTTeCTAIHS

Bomnpocs! k 3k3aMeny:

3anauun ¥ MpoOIeMbl JIOKATH3aUK OECIIIIOTHOTO aBTOMOOHIIS
MeTto HaMEHBIINX KBaIPAaTOB

PexypcuBHBIN METO/I HAUMEHBIINX KBAJPATOB

MeTtoa MaKCUMAalIbHOTO TIPaBAOIOA00uS

JIuneitnpiii punptp Kanmana

Henuneitnpiit punptp Kanmana (EKF)

Hemuneitnpiit punptp Kanmmana (ES-EKF)

Hemuneitnpiit puaptp Kanmana (UKF)

. CHCTeMBI KOOPJIMHAT aBTOMOOWIIS

10 I'moGanpHas HaBUT'allMOHHAs CITYTHHKOBaAs CHCTCMaA (paSHOBHI[HOCTI/I

MPUHITUIBL PaO0THI, 0COOCHHOCTH, TOUHOCTH)

11.JInmap u 061ako TOYEK

12. Jlokanuzarus 1o JUAapHOM KapTe

13.T'ubpuaHbIC CHCTEMBI HABUTAITUH



