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I[Inanupyemble pe3yjbTaThl 0CBOCHUS U CUMIIIMHBI

Pe3yabTaThbl 0CBOEHUSI AU CHUILIMHBI
(unouxamop oocmuoicenusi Komnemenyuu)

Ilnanupyembie o0pa3oBaTe/ibHbIE Pe3yJabTAThl
(OP) o0y4eHusi 1o IMCHHUILINHE

HNOIIK 2.1 Bnaneer METOJaMU
ANTOPUTMH3ALIUN U TPOTPAMMHUPOBAHUS

OP 2.1.1 Pa3pabarpiBaeT alropuTMbl ¥ IPOTPAMMBI
npu dopmupoBaHus MH()OPMALTMOHHOTO
o0ecrieyeHrs: pelIeHrs] HaBUTallMOHHBIX 33/1a4.

HNOIIK 2.2 3HaeT COBpEMEHHBIE MOJIXOJbI,
MeTOnsl M TEXHoJiorMd B o0liactu
WHTEJUICKTYaJIbHOT'O aHaJIN3a JIAHHBIX

OP 2.2.1 Ananu3upyeT NJOCTOMHCTBA U HEAOCTATKH
MPUMEHEHHUS WHTEUIEKTYaJIbHOTO aHalii3a JAaHHBIX
JUISI TOCTPOCHUSI HABUTAITMOHHBIX TTOJICHCTEM.

NOIIK 2.3 Ucnonb3yer meroasl | OP  2.3.1 Anamu3upyeT HaydYHO-TEXHHUYECKYIO

COBPEMEHHBIX MHTEJUIEKTYaJbHbIX | HH(OPMALIMIO HA IPEAMET COBPEMEHHBIX MOAX0/I0B

TEXHOJIOTUI Ui pelieHusl | B IOCTPOEHMM  HMHTEJUIEKTYaJIbHBIX  CHCTEM

po¢eCCHOHANIBHBIX 3a]1a4 yIpaBJIeHUs HOABHKHBIMU o0beKkTaMu c
IIPUMEHEHUEM TEXHOJIOTHH HABUTalIMOHHBIX
CHCTEM.

UIIK 2.1 Crnocoben mnpumensts wmeroxasl | OP 2.1.1 IlpumeHseT anropuTMbl BH3YaJbHOU

MAIIMHHOTO OOy4YeHHUs A pelIeHMs 3a/ad | HaBUraluu npu pelLeHun 3aja4

po(hecCHOHATLHOM NIEATEIIBHOCTH

poeCCUOHATBHOM IEATETLHOCTH.

HUIIK 2.2  CoocobeH  pa3palaThiBaTh

OP 2.2.1 Peamusyer Ha NOpaKTHUKE aJITOPUTMBbI

TEXHUYCCKOC pemicHuc KOHICIIIMHK | HABUTaAllUW AJIA ITOABHXKHBIX 00BEKTOB
aJropurma pa6OTBI CHCTCM aBTOMAaTHU3alluUMl H

yrpaBieHus (WM €€ 3JIEMEHTOB)

1. Dransl fgocTH:KeHMsT o0pa3oBaTeJbHBIX Ppe3yJbTaTOB B Ipouecce OCBOEHHS
AUCHUIINHBI
Ne | Pasestbl u(sim) Tembl qMCIHILIHH Oo6pasoBaresbHbIe DopMeI TEKYILEro KOHTPONA 1
pe3yIbTarThl IIPOMEXYTOYHOM aTTeCTaluN
OP2.1.1 Texylmui KOHTPOJIb:
OP22.1 TECT
1 Tema 1. Benenue B OP2.3.1 OTYET 0 JIabopaTopHOil paboTe
" | HABUTallMOHHBIE CUCTEMBI. OP 2.2.1 (IIK)
[IpomexyTouHast arTecTanus:
BOITPOCHI K 3a4€Ty C OLIEHKON
OP2.1.1 Texylmui KOHTPOJIb:
Tema 2. ['lmoOanbHbIe OP22.1 reet .
2. | HaBHraLMOHHbIE CITYTHHKOBbIC OP23.1 OTYET O J1abopaTopHOit paboTe
OP 2.2.1 (IIK)
CUCTEMBI.
[IpomexyTodHast arTecTanus:
BOITPOCHI K 3a4€Ty C OLIEHKON
OP2.1.1 Texylmuii KOHTPOJIb:
OP2.2.1 TECT
OP23.1 OTYET O J1abopaTopHOi paboTe
3. | Tema 3. BuzyanbHast HaBUT AL, OP 2.1.1 (TIK)
OP 2.2.1 (IIK) IIpomexyTouHas arTecTanus:
BOITPOCHI K 3a4€Ty C OLIEHKON




3. OueHoyHble cpeacTBa /JIsl TPOBEIEHHS] TeKYLIero KOHTPOJSI M MeTOAMYeCcKHe
MaTepHaJibl, ONpeaesione NPpoueIypy X OlleHUBAHUS
TCKYH_II/Iﬁ KOHTpPOJIb 1O JUCHUIUIMHC MPOBOAWUTCA IMYTEM KOHTPOJIA IMOCCIIACMOCTH,
BBITTOJTHEHUS TECTOB, BBIMOJIHEHUS J1a0OPATOPHBIX paOOT M MMCHMEHHBIX OTYETOB 110 MX MTOTaM, U
¢dukcupyercs B popmMe KOHTPOIBHON TOUKH HE MEHEE OJHOTO pa3a B CEMECTP.

3.1. Ilpumepsbl TECTOBBIX 3aJaHH I

Tect Ne 1.

1. Pemienne kBaTepHHMOHA MO3BOJISIET M30€XaTh MPOOIEMbI CHUHIYISPHOCTH, KOTOpas
MOJKET BO3HUKHYTh IIPH UCIIOJIB30BAHUH YIIIOB DWiepa.

- la.

- Her

2. Marpuua noBopoTa OT Tejla K JIOKaJbHOW cucteMme KoopauHaT Rbl - 3to marpuna
TpaHCHOHUpOBaHMs MaTpulsl R1b?

- lla.

- Her.

3. Mmpl o6HOBasiem wMarpuny ycuienus ¢wistpa Kanmana K Ha aTame
IIPOTHO3UPOBAHHUS?

- Jla

- Her

4. Kakue MeTozbl ABISIOTCS JOIMYCTUMBIMH JJ1s1 HOBBILIEHHS] TOUHOCTU CHEMKHU:

- ZUPT

- CUPT

- IUPT

- NUPT

5. Beibepute cucremy/sl GNSS ¢ yacTuyHO AeicTBYIOMUM INT00ATBHBIM OXBATOM

- GPS

- GLONASS

- BeiDou

- Galileo

- Starlink

3.2. [Ipumep 321aHUA K JJA0OOPATOPHOMY 3aHATHIO.

IIpakTnueckoe 3ananue: ROS: nokanpHas cuctemMa KOOpAMHAT.

Ucnonb3ys mabmoH ckpumnrta "mavros controll test.py" u mmuTarop OeCHHIOTHOTO
nerarensHoro anmapara (BIIJIA) B ROS coznaiite CKpUNT, KOTOPBIM peanan3yeT ajlropuTMm
aBTOHOMHOW HaBUTAIMM, HCHOJB3yd setpoint position/local topic, mommucaHHBIN y3710M
mavros.

1. CoznaiiTe HECKOIBKO MYTEBBIX TOUEK (OT 5 70 10 myTeBBIX TOUEK);

2. Pe3ynpTHpyroUnMil MyTh JTOJKEH MPEACTABIATH COOOM TPAEGKTOPUIO C 3aMKHYTHIM
KOHTYpPOM (Ha4yaJIbHasl TOYKa U KOHEYHAs] TOYKA UMEIOT OIMHAKOBBIE KOOPJUHATHI);

3. Bce moBopoTHI 10KHBI OBITH HAa 90 Tpanycos;

4. PaccTosiHME MEXy yTeBbIMU TOUKAMH HEOOXOJMMO BBIIEPKUBAaTh N M, a 3HaUCHUE
BBICOTHI HA H M, npu 3TOM B Te€4eHHE BCETO MOJIETA BHICOTA JIOJKHA OCTABATHCS MMOCTOSTHHON
(BeninumHbl N 1 H comnacHo cBoeMy BapHaHTy);

5. Beibepute rospy.sleep(time), utoObl BIIJIA, BBINOMHUB MNpenbIAYHIYIO KOMAaHIY,
JOCTHUT TTyT€BON TOUKHU.

6. IlpeacTaBuUTh OTYET C IMOJIYYEHHBIMH DPE3YIbTaTaMU U IMOSCHEHUSAMHU IO KaXKAOMY
IIYHKTY paOOTBHI.



3.3 MeTonuyeckue MaTepuajbl s OUHEHKH TeKYLIero KOHTPOJIA YCIeBAaeMOCTH II0
AUCHHIINHE.

3.3.1. Tecm.

TecTtoBble 3aaHUs MPEAYCMATPUBAIOT 3aKPEIUVICHUE TEOPETUUYECKUX 3HAHWUM, MOJYYSHHBIX
CTYIEHTOM BO BpeMs 3aHSATUI MO JaHHOW aucHuiuiiHe. X Ha3HaueHue — ynIyOUTb 3HaAHHS
CTY/IEHTOB IO OT/EJIbHBIM BOIIPOCAaM, CHCTEMAaTU3UPOBATh MOJIYYCHHbIC 3HAHUS, BBIABUTH YMEHHE
MIPOBEPATH CBOM 3HAHHUS B padOTe C KOHKPETHBIMH Marepuanamu. l[Ipu moAroroBke K peIICHHUIO
TECTOBBIX 3aJJaHUN PEKOMEHYeTCs IOBTOPUTHh MAaTEPHAIIbl IO MPOHIECHHBIM TEMAM.

BoimonHeHne TeCTOBOro 3aJlaHusi CTYAEHTOM IIPOBOAUTCS B cuUcTeMe «DIEKTPOHHBII
yauBepcuteT — MOODLE». TectoBoe 3amanne MOXET coaepkarh B cede oT 5 1o 20 BOImpocoB ¢
mepeyHeM Juisi BbIOOpa OTBeTa, JIMOO C OTKPBITHIM OTBETOM. JlJis OTBEeTa Ha KaXKIBIA BOIMPOC
TECTOBOI'O 33JJaHUsI OTBOJUTCS He OoJiee 2 MUHYT.

Kpurepun ornieHnBaHus TECTOBOTO 3a1aHusl (IO MATHOAUTLHOM IIKaJe):

Onenka XapakTepucTuKa OTBETA
«OTI4HO» ot 81 %
«Xopomo» 56 — 80 %

«Y TOBJIETBOPUTEIIHHOY 31-55%
«HeynoBneTBOpUTENBHOY 0-30%

3.3.2. Jlabopamopnas paboma.

OreHKa BBITIOJHEHUSI J1a0OparopHOW pabOThl CTYACHTOM IPOU3BOAUTCS B BHJE 3alHUTHI
BBITIOJTHCHHON pPa0OThI, TIPH YCTHOM OIPOCE MPEToAaBaresisi U MPOBEpKe MM oTdera. Bo Bpems
YCTHOTO OIpOca MperojaBareyib 3a7aeT CTYICHTY YTOYHSIOUIME BOMPOCHI O XOJE BBIMOJIHCHHS
naboparopHOi pabOTHI.

Kpurepuu onenuBanus 1adoparopHoi padoThl (10 MATHOAIILHOM MIKAJIe):

Onenka XapakTepucTuka OTBeTa

Pabota BbInoHEHa MOTHOCTHIO. CTYICHT BIIaIeeT TEOPETHUECKUM
MaTepHalioM, CIIOCOOEH JeTajIbHO OIUCATh X0 BBIMOJIHEHUS paObOTHI.

«OTIUYHO»
OTueT BBITIOIHEH MOJTHOCTHIO B COOTBETCTBUU C MPEIbSBIISIEMBIMHU
TpeOOBaHUSIMHU.
Pa6ora BeimonHeHa MoMHOCTHI0. CTYIEHT BIIaJICET TEOPETUUECKUM
MaTepHaioM, MOXeT OOBSICHUTB X0/ PabOThI, TOMyCKas
«Xopo1o» P ’ AP > A0TLY

HE3HAUYUTENIbHEIC ONTNOKY B TeOpCTI/I‘IeCKOﬁ gacTd. OTYET BHIINOJIHEH
TTOJIHOCTBIO B COOTBCTCTBHHU C ITPCABABIIACMBIMU Tpe6OBaHI/I}IMI/I

PaboTa BeImonHEHA ¢ HE3HAYUTEIBHBIMU OMOKaMu. CTyJIEHT
MPAKTUYECKHU HE BJIAJICET TEOPETUUECKUM MaTEPHUATIOM, I0IyCKas
OLIMOKYU TPU MOSICHEHUHU X0J1a paboThl. OTYET BBINOIHEH C
HapyIICHHEM MPeIbIBISIEMbIX TPeOOBAHHMIA.

«Y IOBJIETB OPHUTCIIBHO»

((Hey,[[OBJ'IeTBOpI/ITeJ'IBHO» PaGora He BEIIONIHEHA.

4. OueHoYHbIE CpPeICTBA /sl IPOBeeHHs] IPOMeKYTOUHOMH aTTeCTALMI

[Ipu BBICTAaBIEHNN UTOTOBOM OLIEHKH YUUTHIBAIOTCS OLIEHKH, IIOJyYEHHBIE CTYIEHTOM BO BpEMS
TEKYIIEro KOHTPOJIs, a TAK)KE OLEHKA IIPU CAAaYye 3a4eTa.
Bo Bpems mpoBeneHus 3adera CTyAEHTY BbLaaeTcs 1-2 Bompoca 1o u3y4aeMou JTUCHHTUINHE.
Ha nmoxarotoBky k otBery orBoautTcsi He Oonee 20 muuyT. Ilocnme uwero cryneHT B ycTHOH ¢opme
OTBEYAET IPENOJABATEII0 HAa IOCTABIEHHBIE BONPOCHL. B ciydae mNpenOCTaBICHUS HETOIHBIX
OTBETOB, NIPENOAABATENb MOXKET 3a7aTh CTYIEHTY J0 2 YTOUHSIOIIHUX BOIIPOCOB.

4.1. IIpumepol 6onpocos k 3auemy.




. I'paBuTanus.
. THCC GPS.

— O 0 1N DN KW~

11. IMU.

. OCHOBHBIEC HABUTAITMOHHBIC MATEMATHYECKHE METOMBI.
. CucreMbl KOOpAMHAT.

. IIpeobpa3oBaHus cuCTEM KOOPIUHAT.

. l'eometpus 3emmu.

. Tunpl KOOpAMHAT B TEOIIEHTPUIECKON CUCTEME.

.TTHCC TJIOHACC.
.THCC COMPASS.
0. CHM)XeHHE TOYHOCTH.

12. PaGoTa akcenepomMeTpa 1 HICTOYHHKH OIIHOOK.

13. PaboTa rupockona U UCTOYHHKH OITHOOK.

14. OGHOBIICHNE OPUEHTAIIUH, CKOPOCTH U TTOJIOKECHHUS.
15. BuzyanbHas oqoMeTpusl.

16. Habmronenue newxkenus (2D, 3D).

17. Pemarens PNP.

4.2. Kpumepuu oyenueanus 3auema C oyeHKoll

Orenka

XapakTepucTruka OTBeTa

«OTINYHO»

oOyuaromuiicss rIy0OKO U BCECTOPOHHE YCBOWJI JMCUUIUIMHY: HU3JIaraetr
MaTepuai YBEPEHHO, JIOTHYHO M TPaMOTHO; yMeNo OOOCHOBBIBaET M
apryMEHTHPYET BBIBUTAEMbIC UM WJICH; JEJAcT BBIBOIBI U 0000IICHUS,
NPAaBWJIbHO  BBINOJHSET [PAKTUYECKHE 3a/laHus, TMOSICHIS  XOJ
BBITIOJIHCHHS

«Xopouio»

oOy4aromuiicss B OCHOBHOM YCBOWJ AUCHMIUIUHY: H3JaracT maTepual,
ONMpasChb Ha 3HAHUSA OCHOBHOM JIUTEpaTypbl; HE  JIOMYCKAaeT
CYIIIECTBEHHBIX HETOYHOCTEH; AeNaeT BBIBOJbI U 0000IIEHNS, BBITIOTHIET
MPaKTUYECKHUE 3a/laHusl C HE3HAYUTEIIbHBIMU OIIMOKAMH, TOSICHSS XOJ
BBITIOJIHEHHS.

«Y IOBJIETBOPUTEITBHO»

00y4aromuicss M3ydws IUCHUILIMHY HEIOCTaTOYHO YETKO M IIOJIHO:
JIONyCKaeT  HECYIECTBEHHblE  OIIMOKM M  HETOYHOCTH;  Ci1abo
apryMEeHTHPYET Hay4yHbI€ MTOJIOKEHHUSI; 3aTPyIHAETCS B (DOPMYIUPOBAHUU
BBIBOJOB M O0OOIEHUI, BBINOJHSAET TNPAKTHUYECKUE 3aJaHUS C
OIIMOKaMH, YaCTUYHO MOSCHSS X0l BBINOJTHEHHUS.

«HeynoBieTBOpUTEIEHO»

06yanOIHHﬁCH JACMOHCTPUPYCT cinaboe 3HaHHC TECPMHUHOJIOTUH,
3aTpyaAHACTCA NPUBECTU MPUMEPHBI, OAaTb 06”I)$ICHCHI/I$I, HE BBIIIOJHACT
MPAKTUYCCKUC 3aJIaHU .




