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1. KOMHeTeHIII/II/I N MHAMKATOPBI UX TOCTHKCHUSA, MPOBECPACMbIC JTaHHBIMHA
OLCHOYHBIMU MaTepHaJIaMHU

Lesbt0 OCBOCHMSI JUCIUIUIMHEI SBISIETCS (POPMHUPOBAHUE CIEAYIOMINX KOMITETSHIINH:

OIIK-2 CnocobeH pa3pabarpiBaTh OPUTHHAIBHBIC aJITOPUTMBI U IIPOTPaMMHBIC CPE/ICTBA,
B TOM YHUCJI€ C HCIIOJb30BAHUEM COBPEMEHHBIX MHTEIUIEKTYaJbHBIX TEXHOJOTHM, IS pelieHus
npodecCHOHATBHBIX 3a/1ay.

I1IK-2 Cnocoben pa3pabareiBaTh anmapaTHO-MPOTPAMMHBIE KOMILUIEKCHI Ha OCHOBE
TEXHOJIOTM MCKYCCTBEHHOTO WHTEJUIEKTa [UIsl YIpPaBJICHUS TMOJIBWKHBIMH OOBEKTaMH,
ABTOHOMHBIMHU CHCTEMaMU, TEXHOJOTUUECKUMU JIMHUSMU U MPOIIECCAMH.

PesynpraramMu OCBOCHUSI AUCIUILUIMHBI SBJSIOTCS CACAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

HOIIK 2.1 Bnageer MmeToiaMu anropuTMU3AIUU U TIPOTPAMMHUPOBAHMSL.

HNOIIK 2.2 3HaeT COBpEMEHHBIE MOJIXOJbI, METOJBl M TEXHOJOTHUH B OO0JACTH
WHTEJUICKTYaJIbHOT'O aHAJN3a TAHHBIX.

NOIIK 2.3 Hcnosb3yer METOAbl COBPEMEHHBIX MHTEJUIEKTYaJIbHBIX TEXHOJOTHH IS
penieHus npodeccuoHAIBHBIX 3a/1a4.

UIIK 2.1 CnocobeH MpUMEHSTh METOJbl MAlIMHHOTO OOy4YeHUS IS pEIIeHUs 3ajaad
po(hecCuOHATILHON e TENbHOCTH.

HIIK 2.2 CnocobeH pa3pabaThiBaTh TEXHHYECKOE PEIICHHWE KOHIICTIMH aJIroOpHTMa
pabOThl CUCTEM aBTOMATHU3ALIMU U YIIPABJIEHUS (WK €€ 2JIEMEHTOB).

2. OneHovHbIE MaTepHuaJbl TEKYHICI'0 KOHTPOJA U KPUTCPUH OLICHUBAHUSA

Tekylmuii KOHTPOJb MO JUCHMUIUIMHE IPOBOJIUTCS ITyTEM KOHTPOJISI IMOCEHAEMOCTH,
BBINOJIHEHUS TECTOB, BHIMOJIHEHUS J1a00paTOPHBIX pabOT U MUCbMEHHBIX OTYETOB 110 UX UTOTaM,
u ¢pukcupyercs B GopMe KOHTPOJIBHON TOYKU HE MEHEE OJTHOTO pa3a B CEMECTP.

2.1. Ilpumepbl TeCTOBBIX 3aJaHUI

Tect Ne 1.

1. PemeHue kBaTepHHOHA TO3BOJSET M30€kaTh MPOOIEMBI CHHTYISPHOCTH, KOTOpas
MOKET BOSHUKHYTH TIPH UCTIOIB30BAaHUH YIIIOB Dilepa.

- Ia.

- Her

2. Marpuia moBopoTa OT Tela K JOKalbHOW cucteMe koopauHaT Rbl - 310 marpuia
TpaHCIOHUpPOBaHuUs Marpuisl R1b?

- Ia.

- Her.

3. Ms1 o6HOBIsIeM MaTpully yeuinenus punsTpa Kanmana K Ha aTane nporaosupoBaHus?

-Jla

- Her

4. Kakne METOMIBI SIBISIOTCS TOMYCTUMBIMH JIJIS1 TIOBBIIIEHUSI TOYHOCTH CHEMKH:

- ZUPT

- CUPT

- IUPT

- NUPT

5. Beibepute cuctemy/sl GNSS ¢ 4acTHYHO ACHCTBYIOMINM ITI00aTHHBIM OXBAaTOM

- GPS

- GLONASS

- BeiDou

- Galileo

- Starlink



TecroBsle 3a1aHNs IPEyCMaTPUBAIOT 3aKPEIUICHNE TEOPETUUECKUX 3HAHUH, TOTy4YEHHBIX
CTYIIEHTOM BO BpeMs 3aHATHA MO NaHHOW AUCUUIUIMHE. VX Ha3HaYeHHWe — YIIyOWTh 3HAHUS
CTYJIEHTOB I10 OT/IEIbHBIM BOIIPOCAM, CUCTEMATU3UPOBAThH NOJTYYCHHbIC 3HAHUS, BHIIBUTH YMEHUE
MPOBEPATHh CBOU 3HAHUS B pabOTE C KOHKPETHBIMU Marepuanamu. [Ipu moaroroBke K perieHuro
TECTOBBIX 33JJaHUI PEKOMEH1yeTCs MOBTOPUTH MaTepuabl IO MPOWIEHHBIM TEMaM.

BrlinonHenne TECTOBOTO 3a/laHusi CTYIEHTOM IPOBOAUTCS B CUCTEME «DJIEKTPOHHBIN
yauBepcuteT — MOODLE. TectoBoe 3aganue MOXeT copepxarb B cede oT 5 10 20 BompocoB ¢
nepeyHeM sl BbIOOpa OTBeTa, JMOO C OTKPBHITHIM OTBETOM. /[l OTBETa Ha Ka)KAbIH BOMPOC
TECTOBOTO 33JaHHUsl OTBOJAUTCA He OoJiee 2 MUHYT.

Kputepun onieHuBaHMsI TECTOBOTO 331aHus (110 MATHOAIUIBHON MIKAJIE):

Ornenka XapakTepucThKa OTBETa
«OTnu4aHO» or 81 %
«Xopomioy» 56 — 80 %

«Y IOBJIETBOPUTEIHLHOY 31-55%
«HeynoBneTBOpUTEIHLHO 0-30%

2.2. [Ipumep 3a1aHus K J1a0OPATOPHOMY 3aHATHIO.

IIpakTnueckoe 3ananue: ROS: nokanpHas cuctema KOOpAUHAT.

Ucnons3ys mabnon ckpunta "mavros_controll test.py" u umMutarop 6€CruIOTHOTO
netarensHoro anmnapara (BIIJIA) B ROS co3naiite ckpunt, KOTOpbIA peanu3yeT alroputM
aBTOHOMHOM HaBHTallUM, MCTOIB3Yys setpoint position/local topic, moanmucaHHbIi y3710M
mavros.

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

2. Pe3ynbTupyronuii myTh TOJKEH MPEACTABIATH CO00I TPAEKTOPHUIO C 3aMKHYTHIM
KOHTYpOM (Ha4aJIbHasl TOYKA ¥ KOHEYHAsI TOUKA HMEIOT OJIMHAKOBBIE KOOPANHATHI);

3. Bce moBopoTh! A0MKHBI ObITH Ha 90 rpaaycos;

4. PaccrosiHre MexAy NyTEBbIMH TOYKAMU HEOOXOAMMO BbIAEpKHBaTb N M, a
3Ha4YeHME BBICOTHI HA H M, pu 3TOM B TeueHUE BCEro NoJeTa BbICOTA JOHKHA OCTAaBaThCs
noctossHHOM (BenuunHbl N U H cornacHo cBoeMy BapuaHTy);

5. BriGepure rospy.sleep(time), uro6s1 BITJIA, BBINOAHUB MpeAbIAYIIYIO KOMaHAY,
JIOCTHT ITyT€BOU TOUYKH.

6. IIpencTaBuTh OTYET C MTOJIYYEHHBIMU PE3YJIbTaTaMU U ITOSICHEHUSAMU 10 KaXKJIOMY
IYHKTY paOOTBHI.

OreHKa BBIMIOTHEHHSI JIAOOPaTOPHON pabOTHI CTYAEHTOM MPOU3BOAUTCA B BUIC 3AIUTHI
BBIMIOJTHEHHON Pa0oOThI, MPU YCTHOM OIpOCE NMpernofaBareist U NpoBepke UM oTdera. Bo Bpems
YCTHOTO ONpoca MpenojaBareib 3a/1aeT CTYACHTY YTOUYHSIOIIUE BOMPOCHI O XO/I€ BBITOIHEHUS
1abopaTopHOM pabOoTHI.

Kputepuu oniennBanus gadbopatopHoi padoThl (110 MsATHOAJUIBHOM HIKaJe):

Onenka XapakTepuCcTUKa OTBETa

Pa0ora BbINOJIHEHA OJHOCTBIO. CTy,Z[eHT BJIaJCCT
TCOPCTUUCCKHUM MaTCpHUaIoOM, crocobdeH JC€TAJIbHO OIMUCATh X0/

«OTInuHO»
BBITIOJTHEHUS paO0Thl. OTYET BHIMOIHEH MOJHOCTHIO B
COOTBETCTBUU C IPEIBIBISIEMBIMH TPEOOBAHUSIMH.
Pabora BeimoHeHa MONHOCTHIO. CTYICHT BlaJeeT
«Xopo1o»

TEOPETUYECKIM MAaTEPHAJIOM, MOKET OOBICHUTD X0 pabOThI,




JA0ITYyCKasA HC3HAYHUTCIbHBIC OIIMOKH B TGOpCTH‘-IGCKOfI qacTu.
OTuyeT BBINOIHEH MOJIHOCTHIO B COOTBETCTBUH C
MNpCaABABIACMBIMU Tpe6OBaHI/I$IMI/I

«yI[OBJ'IeTBOpI/ITeJ'IBHO»

PaboTa BbINoONHEHA ¢ He3HAUNTENIbHBIMU oIMOKamMu. CTyIeHT
IIPAKTUYECKU HE BJIAJICET TEOPETUYECKUM MATEPUAIIOM, TOIIyCKas
OLIMOKH IIPU NOACHEHUH X0Aa paboThl. OTUYET BBHIMOIHEH C
HapyLIICHUEM NPEAbsBISIEMBIX TPEOOBAHUH.

«HeynoBneTBOpUTEILHO»

PabGora He BBIIOJIHEHA.

3. OIIeHO‘lHLIe MarTrepuaJjJbl HTOIOBOI0 KOHTPOJIA (I[pOME)KyTO‘IHOﬁ aTTeCTaIII/IH) Hu

KPHUTEPUH OLlEHMBAHUS

[Tpy BBICTaBIEHMM MTOTOBOW OLEHKH YUYMTHIBAIOTCSA OLCHKH, IOJy4YEHHbIE CTYJEHTOM BO
BpeMs TEKYLIET0 KOHTPOJIA, a TAKXKE OLICHKA IIPU Cllade 3a4eTa.

Bo Bpemst npoBeneHust 3aueTa CTYAEHTY BblIaercs 1-2 Bompoca 1O H3ydaeMon
muciumuinHe. Ha noaroroBky k orBeTy orBoautcs He Oosiee 20 munyT. Ilocne yero ctyneHT B
yCTHOM (hopMe OTBeYaeT MpernoiaBarellio Ha IOCTaBICHHbIE BONPOCHL. B ciyuae npenocrasieHus
HEIOJIHBIX OTBETOB, IIPETIOIaBaTENb MOXKET 3a/1aTh CTYACHTY /10 2 YTOUHSIOLIUX BOIIPOCOB.

3.1. IIpumepol 6onpocos k 3auemy.

. l'eometpus 3emmnu.

. I'paBuTanus.
.THCC GPS.
.THCC TJIOHACC.
.THCC COMPASS.

O 01N DN B W~

. OCHOBHBIE HABUTAIIMOHHBIE MATEMATHUECKUE METO/IBI.
. CucteMbl KOOpAMHAT.
. IIpeoOpa3oBaHus cHCTEM KOOP/AWHAT.

. Tumnsl KOOpJZUHAT B FCOHCHTqueCKOﬁ CHUCTCMC.

10. CHMykeHNE TOYHOCTH.

11. IMU.

12. Pabota akcenepomeTpa U UICTOUHUKH OIIHOOK.

13. PaboTa rupockona 1 UCTOUHUKH OIINOOK.

14. O6GHOBIIEHHE OPUEHTAIINN, CKOPOCTH U TIOJIOKEHUS.
15. BusyaneHas onoMeTpus.

16. Habmonenue asmxenus (2D, 3D).

17. Pematens PNP.

3.2. Kpumepuu oyenueanus 3auema c 0yeHKou

OrueHka

XapaKTCpI/ICTI/II(a OTBCTa

«OTINYHO)

oOyyaromuiicss T7yOOKO M BCECTOPOHHE YCBOWJ JUCIUILIUHY:
u3jgaraeT MaTepual YBEPEHHO, JIOTUYHO M TIPaMOTHO; YMENO
00OCHOBBIBAET U apryMEHTHPYET BBIJBUTAEMble UM HIEH; JeNaeT
BBIBOJIbI M 00O0OIIEHUS, NPABWJIBHO BBIMOJHIET NPAKTUYECKUE
3aJJaHUs, TIOSICHSIS XOJ1 BBIIIOJTHEHUS

«Xopomro»

06y11a}0mm71051 B OCHOBHOM YCBOWJ JUCHUILUIMHY: H3J1aract
MaTcpurall, OIupasiCb Ha 3HAHHUA OCHOBHOM JIATCPATyphbl; HEC
JOIMYCKA€T CYIICCTBECHHBIX HGTO'—IHOCT@fI; J€I1ac€T BBIBOJABI H
0606H_ICHI/IH, BBITIOJIHACT MPaKTUYCCKUC 3aJaHusA C
HC3HAYHUTCIbHBIMHA OH_II/I6KaMI/I, MOACHSS XOA BBIITOJTHCHN .

«Y,Z[OBJ'IGTBOpI/ITCJ'IBHO»

06yqalouml71c;1 NU3YUUJI JUCHUIITIMHY HEAOCTATOYHO YC€TKO U ITOJHO:
JOIMYCKA€T HECYIMICCTBCHHBIC OIIMOKH U HECTOYHOCTH, ci1abo




apryMEHTUPYET  HAy4YHbIE  IIOJIOXKEHMS;  3aTpyIHSETCd B
GbopMyTUpPOBaHMM  BBIBOJIOB M OOOOIIEHWN,  BBHIMOJHSCT
MPAKTUYCCKUC 3adaHuA C OH_II/I6KaMI/I, YaCTUYHO IIOACHAA XO[
BBITTOJIHCHHUSI.

oOyyJarouuics JEMOHCTPUPYET cllaboe 3HAHHE TEPMHUHOJIOTUH,
«HeynoBrneTBOPUTEIBHOY | 3aTPYAHSIETCS IPUBECTH IPUMEPEI, 1aTh OOBSICHEHUS, HE BBIITOJTHSAET
MIPAKTUYECKHE 3a/IaHus.

4. Undopmanus o pazpadordyuke

[upnosckuit  CranucinaB BukropoBuu, na-p TexH. Hayk, JekaH ®akynbrera
MHHOBAIIMOHHEIX TexHoyioruii TT'Y.



