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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

[enbro 0OcBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIEAYIOUIUX KOMIETEHITHI:

OIIK-6 CmocobeHn pa3pabareiBaTh AITOPUTMBI M IMPOTPAMMbl, HPUTOAHBIC JUIS
NPAaKTUYECKOT0 MPUMEHEHUS B 00J1aCTH UHPOPMALMOHHBIX CUCTEM U TEXHOJIOTHIA.

ITIK-1 Criocob6en pazpadarteiath [10 m1s maTEIIeKTYapHOTO yripaBienus bAC.

Pe3ynbraramMu 0CBOEHUS IMCLUUIUIMHBI SBIIAIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

POOIIK-6.2 VYmeer pa3pabarbiBaTh QJITOPUTMBl M IPOTPAMMBI, MPHUTOIHBIC IS
MPAKTUYECKOr0 MPUMEHEHHUS B 3a/1a4ax MpodeCcCHOHAIbHON AeSITeNbHOCTH.

POIIK-1.1 3naer npunuuns! pazpadorku [10 mig unTennekryanpHoro ynpasieHus bAC.

2. OueHoYHbIe MATEPUAIBI TEKYIEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUS

Tekylmuii KOHTPOJb IO JUCLHUIUIMHE MPOBOJAUTCS ITyTEM KOHTPOJISI IMOCEHIAEMOCTH,
BBITIOJTHEHUS TECTOB, BBIMIOJIHEHUS JTa0OPATOPHBIX PadOT M MUCHMEHHBIX OTYETOB MO UX UTOTaM,
u Qukcupyercs B popMe KOHTPOIBHOI TOUKM HE MEHEE OJTHOTO pa3a B CEMECTP.

2.1. Ilpumepsbl TECTOBBIX 3aJaHH I

Tect Ne 1.

1. Pemenune KBaTepHHOHA MO3BOJIAET H30ekaThb MPOOIEMBbI CHHTYISPHOCTH, KOTOpas
MO>KET BO3HUKHYTH IIPU UCIIOJIb30BAHUU YTJIOB DUJepa.

- Ia.

- Her

2. Matpuna nmoBopoTa OT Tejla K JIOKAJIbHOW cucteMme koopauHaT Rbl - 3to Marpuna
TpaHCHOHUPOBaHHS MaTpUIsl R1b?

- Ia.

- Her.

3. Ms1 o6HOBIsIeM MaTpuIly yeuneHus ¢unbTpa Kanmana K Ha sTane nporuo3upoBanus?

-Jla

- Her

4. Kakuie METOJIBI SIBIISIFOTCS TOMYCTUMBIMU JIJIs1 TTOBBIIIEHUSI TOYHOCTH ChEMKH:

- ZUPT

- CUPT

- lUPT

- NUPT

5. Beibepute cuctemy/bl GNSS ¢ yacTHUHO IEHCTBYIOMIUM TNI00ATEHBIM 0XBAaTOM

- GPS

- GLONASS

- BeiDou

- Galileo

- Starlink

TecToBhle 3amaHus  TPETYCMaTPUBAIOT  3aKPEIUICHHE  TEOPETHUYECKHX  3HAHHM,
MOJIYYEHHBIX CTYAEHTOM BO BpEMs 3aHSATUM 1O JaHHOM JucuuiuiiHe. VX Ha3HaueHue —
YIIyOUTh 3HAHUS CTYJACHTOB TIO OTAEIBbHBIM BOMPOCaM, CHCTEMATH3MPOBATH TOJYYCHHBIC
3HAHMUS, BBISIBUTh YMEHHE MMPOBEPATH CBOM 3HAHUS B pabOTe ¢ KOHKPETHBIMU MaTepuaiamu. [Ipu
MOATOTOBKE K PEIICHHIO TECTOBBIX 3aJaHUil PEKOMEHIYETCS TOBTOPUTH MaTepHaNIbl TI0
MIPOMIEHHBIM TEMaM.



BrinonHenue TeCTOBOro 3aJaHusl CTYACHTOM IPOBOAMUTCS B CHUCTEME «DJIEKTPOHHBIN
yauBepcuteT — iDO». TecroBoe 3amaHue MOXeET cojepath B cebe or 5 m0 20 BOIPOCOB ¢
nepevyHeM JJisi BBIOOpa OTBETa, TUOO C OTKPHITHIM OTBETOM. JIjisi OTBeTa Ha KaXIblii BOMPOC
TECTOBOI'O 33aJJaHUsI OTBOAUTCA He Oosiee 2 MUHYT.

Kputepuu oniennBanusi TecToBOro 3agaHus (1mo naTudauibHOM 1mIKane):

Onenka XapakTepucTuka OTBETa
«OTIUYHO» ot 81 %
«XopomIo» 56 — 80 %

«Y TOBJIETBOPUTEITHHOY 31-55%
«HeynoBiaeTBOpUTEITLHOY 0-30%

2.2. Ilpumep 3aaaHus K JaOOPATOPHOMY 3aHSITHIO.

[TpakTuyeckoe 3amanue: ROS: nokanpHast cucteMa KOOpIUHAT.

Hcnonb3ys mabiaoH ckpunra "mavros controll test.py" M umuTaTrop O€CHUIOTHOrO
nerarenbHoro anmaparta (BIIJIA) B ROS cozpaiite CKpUNT, KOTOPBIH pean3yeT alropuTM
ABTOHOMHOM HaBHTaIluH, UCIIOJNB3Ys setpoint_position/local topic, moamucaHHBIN y3]I0M mMavros.

1. Co3naiiTe HECKOJIBKO MyTEBbIX ToueK (0T 5 10 10 myTeBbIX TOYEK);

2. Pesynprupyromuii myTh JOJDKEH MPEACTaBIATH COOOW TPAEKTOPUIO C 3aMKHYTHIM
KOHTYpOM (HaudaJbHasi TOYKa ¥ KOHEYHAasi TOUYKa UMEIOT OJIMHAKOBBIE KOOPAMHATHI);

3. Bce moBopoThI 10oKHBI ObITH HA 90 TpanycoB;

4. PaccrosiHre MEXAY IMyTEBBIMH TOYKaMH HEOOXOAMMO BbIIEPKUBATh N M, a 3HaUCHUE
BbICOTHI Ha H M, Ipu 3TOM B TedeHHE BCEro IMoJjieTa BbICOTA JOJKHA OCTaBaThCs IMOCTOSHHOM
(Benmmunnbl N 1 H cornacHo cBoemMy BapHaHty);

5. Broibepute rospy.sleep(time), utoObt BIIJIA, BBIMOJHUB MNPEABIIYIIYI0 KOMaHAY,
JIOCTUT ITyTE€BOM TOUYKH.

6. IlpencTaBuTh OTYET C MOJYYEHHBIMHU DPE3YJIbTaTAMU M MOSCHEHHSIMH IO KaKIOMY
MYHKTY paOOTBHI.

OreHka BBIMOJTHEHHs Ta00PaTOPHON pabOTHI CTYACHTOM MPOU3BOAUTCS B BUJE 3AIUTHI
BBIMIOJTHEHHON paloThI, MPU YCTHOM OIpOCe MpenojaBaTeiis U MpoBepke UM oTtueTa. Bo Bpems
YCTHOTO OMpoca MpernoaaBareib 3aJaeT CTYACHTY YTOYHSIOIIME BOMPOCHI O XOJE BBINOJIHEHUS
nabopaTopHOM PabOTHI.

Kpurepuu oniennBanust 1ab0patopHoil paboThl (110 NATHOAIILHON HIKaJe):

Onenka XapakTepucTuka OTBeTa

Pabora BbeInoaHeHa MoNMHOCTHI0. CTYIEHT BIIaJIEET TEOPETUUECKUM
MaTepHalioM, CIIOCOOEH JIeTalbHO OMUCATh X0/ BBIMOJIHEHUS
pa6OTI)I. OTueT BBINOJHEH MTOJHOCTBIO B COOTBETCTBUU C
peIbsBIsIEMBIMI TPEOOBAHUSIMHU.

«OTINYHOY

PaboTa BeimomHeHa MOTHOCTRIO0. CTY/IEHT BIAJCET TEOPETUICCKUM
MaTepuaIoM, MOKET OOBSICHUTH X011 PabOTHI, TOMyCKas
«Xoportro» HE3HAYMUTEIbHBIE OMMOKHA B TEOPETHIECKOM yacTu. OT4yeT
BBITNIOJIHEH MOJHOCTHIO B COOTBETCTBUU C MPEIbSABIIEMbIMU
TpeOOBaHUSIMHU

PaboTa BbINoIHEHa ¢ HE3HAUYUTENBbHBIMU OIMOKamMu. CTyaeHT
MIPAKTUYECKH HE BJIAJICET TEOPETUUECKUM MATEPHAIIOM, JTOITyCKast
OLIMOKH MTPU NOSACHEHUH X0a paboThl. OTUYET BBHIMOIHEH C
HapyIIEHUEM IPeIbsBISIEMBIX TPEOOBAHUIA.

«y,HOBJ'IeTBOPI/ITeJ'H)HO»

«HeynoBnerBopurensHo» | Pabota He BBITIOJIHEHA.




3. OneHo4YHbIe MaTepHAJIbl HTOTOBOI0 KOHTPOJIsI (MPOMEKYTOUYHOMH aTTecTauun) u

KpUTepHUH OlleHUBAHUS

HpI/I BBICTaBJICHUN HUTOT'OBOM OICHKHU YYUTBIBAOTCA OLCHKH, IOJYUCHHBLIC CTYACHTOM BO

BpEMA TCKYIIECTO KOHTPOJIA,

a TaKXXC OILICHKA IIpU Caa4d€ 3a4cTa.

Bo Bpems mnpoBeaeHusi 3aueTa CTYINEHTY BblIaeTcss 1-2 Bompoca 1O H3ydaeMoi
mucuuiuivHe. Ha moarotoBky k otBety orBoautcst He 6onee 20 munyt. Ilocie yero cryneHt B
yCTHOH (QopMe oOTBeHaeT MpenojaBaTeNl0 Ha IIOCTaBJIEHHbIE BONPOCH. B ciyuae
IPEJOCTABJICHUs] HEMOJHBIX OTBETOB, HpENojaBaTelb MOXET 33JaTh CTYJEHTY J0 2

YTOYHAIOIIUX BOIIPOCOB.

3.1. IIpumepwl 60npocos k 3auemy.

. 'eomerpus 3emmnu.

. I'paBuranus.
. ’'HCC GPS.

P = 000310 N W —

1. IMU.

. OCHOBHBIE HABUT'ALIMOHHBIE MATEMaTHYECKUE METOIBI.
. CucreMbl KOOpJIMHAT.
. IIpeobpa3oBanust cCTEM KOOPIUHAT.

. TUIBI KOOPJMHAT B F€OLEHTPUUECKOM cucTeMe.
.I'HCC T'JIOHACC.

.I'HCC COMPASS.

0. CHmxeHre TOYHOCTH.

12. Pabora akcenepoMeTpa U HCTOYHUKH OIMIMOOK.

13. Pabora rupockorna 1 HCTOYHUKH OIINOOK.

14. OOHOBIEHHE OPUEHTAIIMH, CKOPOCTH U MOJIOKEHHUS.
15. BusyanbHast oqomeTpusl.

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

17. Pemarens PNP.

3.2. Kpumepuu oyenusanus 3auema C oyeHKou

Ornenka

XapaKTepI/ICTI/IKa OTBETa

«OTInyHO»

oOyuaronuiicsi TTy0OKO M BCECTOPOHHE YCBOWJ JIUCIUIUIMHY: H3JIaraet
MaTepuasg YBEPEHHO, JIOTUYHO U TPAMOTHO; yMeENOo OOOCHOBBIBAET U
apryMEHTUPYET BBIIBUTA€MbIE UM UJIEH; JIeJaeT BBIBOJABI U 00OOIICHHS,
MPaBUJILHO  BBITIOJIHSIET TPAKTUYECKUE  3aJaHUs, TIOSICHAS — XOJ
BBITIOJTHEHUS

«Xopomo»

O6y‘~IaIOHII/II\/’IC$I B OCHOBHOM YCBOWJI AWCHMUIUIMHY: H3JIara€t matcpual,
OIUpasChb Ha  3HaHHA OCHOBHOH JINTCPATYPHbI; HC A0IIYyCKaceT
CYIICCTBCHHBIX HGTOHHOCTefI; J€J1a€T BBIBOJbI 1 O606HIGHI/I${, BBITIOJIHACT
MPaKTUYCCKUEC 3aJaHUd C HE3HAUYUTCIIbHBIMU OIJ_II/I6KaMI/I, MHOACHAA X0
BBITTIOJTHCHN .

«YJIOBJ'IeTB OPHUTCIIBHO»

o0yJaroIuics U3y4ywsl JTUCHMIUIMHY HEIOCTaTOYHO YE€TKO U IOJIHO:
JIONyCKAaeT  HECYLIECTBEHHbIE OWIMOKM W HETOYHOCTH;  ciabo
apryMEeHTHpPYET Hay4yHbI€ MOJIOKEHUS; 3aTpyAHsAeTCs B GOPMYIUPOBAHUU
BBIBOJIOB M OOOOIIEHUH, BBIMOJHAET NPAKTUUYECKUE 3aJaHus C
OIMOKaMU, YACTUYHO MOSCHSS XOJ] BBIOJIHEHUS.

«HCYHOBJ'IeTBOpI/ITeJ'H)HO»

oOydaromuiicss JIEMOHCTPUPYET Ciaboe 3HaHHWE TEPMHUHOJIOTHUH,
3aTPYAHSIETCS TPUBECTH TMPUMEPHI, JTaTh OOBSCHEHUS, HE BBIMOJTHSIET
MPAKTUYECKHE 3aJaHusl.




4. OueHo4yHbIE MaTepHAaJIbI i G NMPOBEPKH 0CTATOYHBIX
(chopMUPOBAHHOCTH KOMIIETEHIIHIA)

4.1. TecTroBbIC 32JaHUA

1.

10.

UYro Takoe HaBUTAIIMOHHAs cucTeMa’?

a) Cucrema Jis OTpe/ICIICHUS MECTOIIOJIOKECHHSI 00bEKTOB

0) Cucrema 11 ONIpeiCIICHUs] BpEMEHHU

B) Cucrema Juisl mepeaaydn JaHHbIX

r) Cucrema JJis CBA3M MEXIy 00bEKTaMu

Kakue ocHOBHBIE TUIIBI HABUTAIIMOHHBIX CUCTEM CYILECTBYIOT?
a) ['mobGanpHbIC U IOKAJTBLHBIE

0) Tonbko T00aTHHBIC

B) Tonbko nokanbHbIE

r) ToJIbKO CITyTHUKOBBIE

Yro takoe [JIOHACC?

a) Poccuiickas rinobanpHasi HABUTAIMOHHAS CITyTHUKOBAs CUCTEMaA
0) AMepHKaHCKas HaBUTAIIMOHHAs CHCTEMa

B) EBponeiickas HaBUraoHHas cucreMa

r) Kuraiickas HaBUraiimoHHas cuctema

Kaxoit ocHOBHOM mapameTp onpeaessieT TOYHOCTh HABUTAlIMOHHON CUCTEMBI?

a) KonnyecTtBo BUIUMBIX CITyTHUKOB

0) YacTtora OOHOBJICHHSI TAHHBIX

B) [lorpemHocts onpezeneHust KOOpAUHAT

r) CKOpOCTh nepeiauul JTaHHBIX

Yro takoe quddepeHmaabHoe MO3UHUOHUpOBaHuE?

a) MeTo1 OBBIIIEHUS! TOYHOCTH OIPEICIICHUS] KOOPAHMHAT
6) Meron omnpeneneHus: CKOPOCTH JBHXKEHUS

B) MeTo/ onpezieneH st BRICOTHI

r) Merton onpenenenus HarpaBlIeHUs IBUKECHUS

Kakwne dakTops! BIHUAIOT HA TOYHOCTH OMPEENICHHSI KOOPAMHAT?
a) [Torogusle ycnoBus

0) [IpenarcTBust B 30HE BUIUMOCTH

B) CocTosIHUE CITYTHUKOBOW I'PYIITUPOBKU

r) Bce nepeuncnennsie pakTopbl

Kakwue tunel npuemunkoB GPS cymectyror?

a) Toapko 0OTHOUACTOTHBIE

6) Tonbko ABYXUacCTOTHBIE

B) OIHOYACTOTHBIE U JIByXYaCTOTHBIE

r) ToabKO TpeXocHBIE

Uro Takoe WAAS?

a) Cucrema quddepeHnmanbHoi koppekunu st CeBepHoit AMEpHKU
0) Cucrema auddepeHnnansHOi KoppeKiuu s EBporsl
B) Cucrema nuddepeHnanrbHOol KOPPEeKIMU A1 A3HH

r) Cucrema quddepeHnnanTbHON KOPPEKITUU IIsI AHTapKTHIBI
Kakwue yacToTel ncnosb3yrores B cucteme GPS?

a)L1u L2

6) L3ulL4

B) L5u L6

r)L7u L8

UYro Takoe remepuan?

a) JlaHHBIE O MOJIOKEHUH CITyTHUKOB

6) [lanHble 0 BpeMeH!

3HAHUH



B) JlaHHBIE O CKOPOCTHU JABUKEHUS
r) JlaHHBIE O BBICOTE

5. Uudopmanus o pa3padoTyukax

[Iupnockuit  CranucinaB BukrtopoBud, A-p TEXH.

MHHOBAIIMOHHEIX TexHoaoruu TTY.

HayK,

JCKaH q)aKy.HBTeTa



