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IHOACHUTEJIbHAA 3AIIUCKA

Kypc «becnunoTHble aBHAllMOHHBIE CHCTEMBDY UMEET MPAKTHUKO-OPUEHTUPOBAHHYIO U TEXHUYECKYIO
HanpaBJIeHHOCTb. OH 3HAaKOMHUT YydalllUXcsi 8 Kjacca C OCHOBaMHU a3pOJMHAMUKH, KOHCTPYHpPOBaHMUS,
AJICKTPOHHKH, MPOTPAMMHUPOBAHMS U MUJIOTUPOBAHUS OCCHMIIOTHBIX JeTaTeNlbHbIX ammapatoB (BITJIA). B
X04€ O6y‘IeHI/I$I IIKOJILHUKN OCBaWBAIOT IIOJIHBIN OUKII CO3JaHUA MW IKCIUTyaTalluku ApOHA: OT U3YUYCHUA
MPUHLMIIOB MOJETa, COOPKM paMbl W TMAaWKU CHUJIOBOM YacTH /0 HACTPOMKH MOJETHOIO KOHTPOJUIEpA,
IIPOrpaMMUPOBAHUS aBTOHOMHBIX IOJIETOB € UCTOIb30BaHNEM ROS 1 BBINOJHEHUS IPAKTUUECKUX MUCCUH C
MPUMEHEHHEM MalIMHHOTO 3peHus. [IporpamMma moctpoeHa Ha MOJIYJIBHOM MPHUHIIMIIE U MPETyCMaTpPUBAEeT
MOCTETIEHHOE YCIIOXHEeHHEe 3a1ad. Oco0oe BHUMaHUE YJENSIeTCs Pa3BUTHIO HABBIKOB PabOTHI B KOMaH]IE,
KPUTHYECKOI'O MBIIIJICHHS], TPOCTPAHCTBEHHOT'O BOOOPaKEHUS U YMEHHMsI MPEACTABIATh PE3yIbTaThl CBOEH
ACATCIIBHOCTH, YTO ABJISICTCA KIIFOYCBBIMU KOMIICTCHUUAMU IJId YCHCIIHOTO Y4YaCTHs B COPCBHOBAHUAX,
nmoxoouerx HTO.

OCHOBHOIl 1eJbI0 OCBOCHHUS COJAEP)KAaHHUS TPOTPAMMBI SBISICTCS pa3BUTHE Yy OOYyYaroMIUXCS
MO3HABATENbHBIX HHTEPECOB, AITOPUTMUYECKOTO W TEXHUYECKOTO MBIIUICHUS, MPOCTPaHCTBEHHOTO
BOOOpaXEHUS, MHTEIICKTYAIbHBIX, TBOPYECKUX, KOMMYHUKATHUBHBIX M OPraHM3aTOPCKUX CIOCOOHOCTEH
MOCPEICTBOM OCBOCHHSI OCHOB pa3pabOTKH, COOpKH, HACTPOMKM U YIpaBIeHUS OCCIMIOTHBIMU
ABUAITUOHHbBIMU CUCTEMaMMU.

3ajayaMu Kypca BHEYPOUHOM 1eSITeJIbHOCTH SABJIAIOTCS

(dhopMHUpOBaHKWE TPEACTABICHUM O COCTABISIONIMX TEXHOC(HEpPHhl, COBPEMEHHOM IPOU3BOACTBE U
pacipocTpaHEHHBIX B HEM TEXHOJIOTHUSX, B TOM YHUCJIE B 00JaCTH POOOTOTEXHUKHU U aBUAMOICTUPOBAHUS;

OCBOCHHME TEXHOJOTHYECKOTO TMOAX0Ja KaK YHHMBEPCAJIBHOTO ajropuT™Ma mpeolOpasyromeid u
CO3UAATEIIbHOM JAeSITEIbHOCTH,

(hopMHUpOBaHKE TPEICTABICHUM O TEXHOJIOTHYECKOW KYJIbTYpE MPOU3BOACTBA, PA3BUTHUE KYJIBTYPHI
TpyJa TOJPACTAIOIIETO IMOKOJICHHWS Ha OCHOBE BKJIIOYCHHSI OOYYalOIIUXCS B Pa3sHOOOpA3HbIC BHJIBI
TEXHOJIOTHYECKOU NEeITEIbHOCTH 10 CO3/IaHHUIO JIMYHOCTHO WJIM OOIIECTBEHHO 3HAYMMBIX MPOIYKTOB TPY/a;

OBIIaJICHHE HEOOXOJAMMBIMU B MOBCEAHEBHOW KU3HU 0a30BbIMH (0€30MacHBIMU) MPUEMAMU PYYHOTO
TPy/Jia ¢ UCIIOIH30BAHUEM PACIIPOCTPAHEHHBIX HHCTPYMEHTOB (OTBEPTKH, MAsSIbHUKH, KJIIEEBBIC TUCTOJICTHI U
T.I1.), CIOCOOAMHU yIIPaBIEHUS OTJCIbHBIMH BHIaMU OBITOBOW TEXHUKH,

OBJIAJICHHUE CIICIIMAILHBIMUA YMEHUSMHU, HEOOXOAMMBIMHU JJISl TIPOSKTHUPOBAHUS, COOPKH, HACTPONKU U
0e30MacHO dKCIUTyaTaluy OECIUIOTHBIX AaBUAIMOHHBIX CUCTEM;

dbopmupoBaHre 'y OOydYalOIIMXCS  OMNBITA CAaMOCTOSITEIbBHOW  MPOEKTHO-MCCIIEI0BATEIbCKON
JIeSITEIIbHOCTH;

BOCITUTAHUE TPYIOJIIOOUS, OEPEKITMBOCTH, AKKYPATHOCTH, IIEJICYCTPEMIEHHOCTH, MPETPUUMYHBOCTH,
OTBETCTBEHHOCTH 3a PE3YJIbTAaThl CBOCU AEATEIBHOCTH, YBAKUTEIBHOIO OTHOILLICHUS K JIKOIAM Pa3IMYHBIX
npodeccuii U pe3ysbTaraM UX TPYJa; BOCIUTAHNE TPAKIAHCKUX U MaTPHOTHUYECKUX KA4eCTB JIMYHOCTH;

npodeccnoHaIbHOE CaMOOMPE/EICHNE IIKOJIHHIUKOB B YCJIOBHSIX PBIHKA TpyAa, (OpMUPOBaHUE
TYMaHUCTUYECKH W TIParMaTM4ecKd OPHUEHTUPOBAHHOTO MHPOBO33PEHHUS, COIMAILHO OOOCHOBAaHHBIX
LIECHHOCTHBIX OPUEHTALUH;

pa3BUTHE YMEHHUSI OTICHUBATh CBOM PO ECCHOHAIbHBIE HHTEPECHI M CKJIOHHOCTH B IIJIAHE MTOJTOTOBKH
K 00yueHHI0 TPo(heCCHOHATFHOM JIeATEIHbHOCTH, BIIAJICHIE METOAMKAMH OLIEHKH CBOUX MPOECCHOHATHHBIX
MPEANOYTEHUM.

TexHonormueckoe oOpa3oBaHHWEe OOYYAIOMIMXCS HOCHUT WHTETPATHUBHBIA XapakTep W CTPOUTCS Ha
HepaBpBIBHOﬁ B3aUMOCBA3HU C TPYAOBBIM IIPOLCCCOM, CO3MAa€T BO3MOKHOCTH IIPUMCHCHHUSA HAYYHO-
TeOpeTHUecKuX 3HaHui (pusmuka, mHOOpPMATHKA, MaTeMaTHKa) B MPeoOpa3oBaTEIHHOM MPOIYKTHBHON
ACATCIIbHOCTH, BKIFOUYCHUA O6yanOH_[I/IXC$I B pCaJIbHBIC TPYAOBLIC OTHOUICHUSA B IMPOLCCCC COBHHaTeHBHOﬁ
JeSITeTbHOCTH, BOCIIUTAHUS KYJIBTYpBI IMYHOCTH BO BCEX €€ MPOSIBICHHX (KYJIbTypa Tpy/Aa, 3CTeTHYeCKasl,
IpaBOBas, 3KOJIOTHYCCKasd, TEXHOJOTNYCCKasd )41 Apyruc €c HpO;IB.HeHI/IH), CaMOCTOATCIIbHOCTH,
WHUIIMATUBHOCTH, MPEIIPUUMYNBOCTH, PA3BUTUSI KOMIIETECHIIMH, TIO3BOJISIONIMX O0yUYaIONIMMCSl OCBauBaTh
HOBBIE BHJIBI TPy/1a U chepbl MpodecCHOHaATBHOMN e TETbHOCTH.
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OCHOBHOH METOAUYECKUI PUHIMI POrpaMMBbl 110 KypCY BHEYPOUHOH JiesATenbHOCTH «becnuinoTHble
aBUALMOHHBIE CHCTEMBD»: OCBOEHHUE CYIIIHOCTH U CTPYKTYPBI TEXHOJOTUN HEPA3PBIBHO CBA3aHO C OCBOCHUEM
mporecca TMO3HAHUS — MOCTPOSHHMsSI W aHalu3a pPa3sHOOOpasHbIX Mopesei. IIpoekTHas nesTenbHOCTh
paccMaTpuBaeTcs Kak 0a3oBasi TEXHOJOIMs MpeoOpa3oBaHMsl AEHCTBUTENBHOCTH, a MOJEIMPOBAHUE — KaK
YHUBEPCAIbHBIM METOJI TO3HAHUS U IPOCKTUPOBAHUS.

Kypc «becnunoTHble aBHAIlMOHHBIE CHCTEMbD» pEAM3yeTCsl B paMKax IUlaHAa BHEYPOUYHOM
NesITeIbHOCTH OCHOBHOIO 00111ero 00pa3oBaHus U paccuuTaH Ha 1 roa o0yuyeHus. OH sBIsSIeTCSA JTOTUYECKUM
poJoihKeHHeM yueOHbIX npeameroB «MHpopmarukay, « TexHonorus» u « PU3nkay, Mo3BOJIsIs MPUMEHUTH
MOJIyYeHHbIE Ha 3THX YpOKax 3HAHMS Ha NPAKTHKE B HOBOM, YBIIEKATEIbHOM AJIS IIKOJBHUKOB (opMme.
[IporpamMmma Kypca MOMKET CIYXHUTh TOJATOTOBHUTEIBHBIM JTallOM Ui y4YacTUsi OOydYalomuXxcs B
HanmonansHOM TEXHONIOTHYECKON onauMIiiage 1o npoduiato «becrnuaoTHhIe aBUAIIMOHHBIE CHUCTEMBD» H
JPYTUX COPEBHOBAHUAX 1O podoToTexHuke. O0muit 00beM Kypca coctaBisieT 68 yaco (2 yaca B HEJEIIO),
YTO COOTBETCTBYET OJHOMY roay obydenus B 8 kimacce. Kypc oOecneunBaeT MpeeMCTBEHHOCTb MEX]Y
0a30BBIM 00pa30BaHUEM H JOIMOJHUTEIBHBIM, CIOCOOCTBYS BBISBIICHUIO M PA3BUTHUIO TAJTAHTIIMBHIX JIETEH B
obyactu HHOOPMAITMOHHBIX TEXHOJIOTHN U POOOTOTEXHUKH.

dopma BHEYPOUHOU JAECATEIBHOCTH: CTYIHS.

Bunpl nesTenbHOCTH: MPOEKTHAS AE€ATEIbHOCTb.



COJIEP)KAHUE KYPCA BHEYPOUHOM NEATEJbHOCTH

Brenenue B nanpasienue «Onmuvnuanaa HTO. Texandeckoe HanpaBieHue». Texauka 6ezonacHocTty. Lenn
u 3amaun Kypca. Hanpasnenus onummnuansl HTO. Texnuka 6€30MacHOCTH TIPU BHITTOJTHEHUH MOHTaKHBIX
pabot. Texauka 6e3onacHocTy mpu noiérax. [IpaBuna 6e3onmacHoi paboThl ¢ HHCTPYMEHTAMH,
000pYIOBaHUEM U AaKKYMYJISTOPAMHU.

YerpoiictBo u cOopka kBanpokonTepa. ¥YcrpoiictBo BITJIA. Buasr BITJIA u ux xapakrepuctuku. COopka
paMBbl KBaIpOKONTEPA. Y CTPOMCTBO BUHTOMOTOPHOM rpymmsl. PDB: HazHaueHue u xapakrepuctuku. Teopus
naiiku. Jly>xenue u npenBapuTebHas MOAroTOBKa MOBEPXHOCTU. KoMMyTaIys CHIIOBOM 4acTH KOMNTepa.
[Touck HencnpaBHOCTEM B CUIIOBOM YacTu Kontepa. CUHXPOHHBINA JBUTATENb C IIOCTOSSHHBIMU MarHUTamHu.
Teopus perynupoBanus 4acToThl BpameHus CAIIM.

[TonérHplif KOHTpOIUIEp U pagunoobopynoBanue. [Toakmouenue u rectupoanne CUAIIM. ITonérHbrit
KOHTpOJIJIEP: HA3HAYEHUE U YCTPOMCTBO. Y CTAHOBKA MOJIETHOIO KOHTPOJIJIEPA U FOCTUPOBKA. MeTo b1
3aYMCTKH U TIOATOTOBKU MPOBOAHUKOB. KommyTanus pagnoobopynosanusi. QGroundControl: HacTpoiika
MapaMeTpoB KomnrTepa. Teopusi aBTOMaTHYECKOro ymnpasiaeHus. Matemarnueckue ocHoBbl [T ]1-
pEryIMpoBaHUs.

[IpeanonérHas moAroToBKa U OCHOBBI MWJIOTUPOBaHMs. [Ipeanonérnas noaroroBka. Y CTaHOBKa
cumyiastopa FPV-nonéra. [lonydyeHnne nonmycka B MOJAETHYIO 30HY. TecTOBbII MOAET. OTPHIB OT 3EMJIH.
Pexxum Stabilized: ynepskanue BBICOTHI M MIO3UITUN B PYYHOM pexxuMe. TaHTax, KpeH, ppIckaHbe. Pexum
ACRO. ITonér B Tynnene. CoocrBennsie notoku BIUIA. TpeHupoBoUYHBIE MONETHI IO TPACCE: MPOCTHIE
TPacchl.

Tpenuposounsie nmonérsl 1 FPV-o6opynosanue. TpeHUpOBOYHBIE MONETHI IO TPOCTHIM TPACcCaM.
VYcranoBka FPV-o060pynoBanus. TpeHHpOBOUHBIE MOJETHI 11O TPaccam CPETHEH CI0KHOCTH.
TpeHnpoBoOYHBIE MTOIETHI IO TPACCAM CPEAHE-BBICOKOU CII0KHOCTU. TPEHUPOBOYHBIE ITOJIETHI 110 TPaCCe:
3JIEMEHTHI BhICHIETrO NMUIoTaxka. COBEpIICHCTBOBAHNE HABBIKOB YIPABICHUs IPOHOM Ha Tpaccax pa3jnyHOMI
CJIOKHOCTH.

Ocnogsl paboTsl ¢ Raspberry Pi u ROS. YcrpoiictBo Raspberry Pi. Hactpoiika noakmroderus mo Wi-Fi k
RPi. O6mas pynkiumonansnas cxema ROS. Tonuku u noxnucuuku. Hactpoiika ¢aiinos 3amycka ROS.
Hacrpoiika kaptet ARUCO-meTok. Pexxum Position. [Touck mporpaMMHBIX HEMCTIPABHOCTEH.

ABTOHOMHBIE MOJETHI ¥ cucTeMbl KoopauHaT. HacTpolika nonérnoro koutposuiepa. Paznen VPE.
Hacrpoiika pacmmpennoro ¢punbrpa Kanmmana. [TokazaTenn kauecTBa JMHAMUKH KOTITEPA B PEKUME
Position. TectoBeie non€ThI B peskume Position. Harncanne nporpaMMbl aBBTOHOMHOTO B3JIETa B pEXKUME
OFFBOARD. Cuctemsl koopauHat «body», «map», «aruco_map». Cucrema KoopArHAT «navigate targety.
IIporpaMMa BbIUKCIIEHHS PACCTOSHUS MEXAY ABYMs TOUKaMHM B IpocTpaHcTBe. [Ipokcu k cepBucam
aBTOHOMHOT'O 1T0JIETAa. ABTOHOMHBIN B3JIET U ITOCAAKA. Y CJIOBUS TOYHOM MOCAIKU.

ABTOHOMHBIE MHCCHU U MalInHHOE 3peHue. [lonér no kapre ARUCO-metok. [Iporpamma nponéra
TpaeKkTopuu «MHOroyrojgpHUK». TecTOBbIE MOJETHI B ABTOHOMHOM PEXKUME. Maible MpensTCTBUSI.
TecToBble 0JIETHI B aBTOHOMHOM PEKUME. 3aCTpoiiKa cpeiHeN IOTHOCTH. OCHOBBI MAIMHHOTO 3PEHUSI.
[IBeToBBIe IpocTpaHcTBa. buHapu3anus n3o00pakxeHU 1 ONPeIeICHUE IIBETOBBIX METOK. Opranu3anus
OTJIaI0YHBIX TOIIMKOB IIBETOBOI'O paciio3HaBaHus. liTorosoe 3ajanne « ABTOMaTU3upOBaHHBIA CKIIA.
HroroBoe 3amanne « A3podoTochEMKay.

Coneprkanue Kypca OpHEHTUPOBAHO Ha MPAKTUYECKYIO IOArOTOBKY oOydaronuxcs. [Ipu pazpaboTtke
TEMaTUYECKHUX Pa3AesIOB UCIOIb30BaH OOIINN MOIX0 K TOCTPOEHUIO TPOrpaMM TEXHUYECKOM
HAIpPaBJICHHOCTHU: TIOCJIE0BATEIEHOE U3YUEHUE TEOPETUYECKIX OCHOB, BBITIOJIHEHHE MTPAKTUYECKUX padboT U
OCBOCHHME ABTOHOMHBIX MMOJETHBIX 3a/1aHUM.






INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBLIE PE3VJIBTATHI
B pesynmbraTe uU3ydeHHs] MPOrpaMMBI IO KypCy BHEYPOUHOW HesATeNbHOCTH «becnuiioTHbIe
aBUAIIMOHHBIE CHCTEMBI» Ha YPOBHE OCHOBHOTO o0miero oOpa3oBaHusi y oOydaromerocs OyayT
c(OpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpuoOTHYECKOr0 BOCIUTAHUSA:
MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM HAYKH U TE€XHOJOTUHU B
00JIaCTH aBUACTPOCHUS U POOOTOTEXHHKH;
LIEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX UHKEHEPOB M YUEHBIX, KOHCTPYKTOPOB BITJTA
U CHEIHAIMCTOB B 00JIACTH aBTOHOMHBIX CHCTEM YTIPABJICHUS U OECIMIOTHBIX aBUALIMOHHBIX CUCTEM;
TOpJIOCTh 3a OTEYECTBEHHBIC pa3paboTKu B cdepe OECHMIOTHOM aBHAIMM U UX MPUMEHEHHE B
HApOJHOM XO3SIHCTBE U 000POHE CTPAHBI;
2) rpaxJaaHCKOro0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
TOTOBHOCTb K aKTUBHOMY YYacTHIO B 0OCYKJIE€HUU OOIECTBEHHO 3HAYUMBIX U 3THUUYECKUX MPOOIIEM,
CBSI3aHHBIX C MCIIOJIb30BAHUEM OECIUIIOTHBIX aBHAIIMOHHBIX CHCTEM, B TOM YHCIIE BOIPOCOB OE30MaCHOCTH
MOJIETOB, PUBATHOCTH TPHU a3PO(HOTOCHEMKE, OTBETCTBEHHOCTH 32 aBTOHOMHBIE CUCTEMBI U UX BIUSHUE HA
00IIIECTBO;
OCO3HAHHE BAXKHOCTH MOPAJIbHO-3TUYECKUX TMPUHLUUIOB B JIEATEIBHOCTH, CBSI3aHHOH C
skcruryaranueil BITIA;
OCBOEHHUE COIHMAILHBIX HOPM U MPABUJ TOBEICHUS, PO M ()OPMBI COLMATHHON KU3HU B TPYIIAX U
coo0IIecTBax, BKIIOUYask B3POCIBbIE U COIMAIbHBIE COOOIECTBa;
MOHMMAaHUE OTBETCTBEHHOCTH 3a 0Oe30MacHOe HCMOJb30BaHUE TEXHOJOTMH M HMX BIMSHHE Ha
OKPYKAIOIIHX;
3) 3cTeTHYECKOr0 BOCTIUTAHMSI:
BOCTIPUATHE 3CTETUUECKUX KAUeCTB TEXHUYECKUX OOBEKTOB, B TOM YHCIIE OECIMIOTHBIX JIETaTEIbHBIX
anmnaparos;
YMEHHE CO3/]aBaTh 3CTETUYECCKU 3HAUUMBIE H3ENUs Ipu cOOpKe U 0(hOpMIICHUU IPOHA;
MOHUMAHHWE LEHHOCTH OTEUYECTBEHHOI0O M MHPOBOTO HWHKEHEPHOTO MCKYCCTBA, TpPaJULIUN
aBuamo/ienu3Ma U poOOTOTEXHUKHU;
OCO3HAHHE POJM TEXHUYECKOW KYJIbTYphl KaK CpEICTBA KOMMYHHKAIIMM M CAMOBBIpAXKEHHS B
COBPEMEHHOM OOIIECTBE;
4) IEeHHOCTH HAYYHOT0 MO3HAHMS U MPAKTUYECKOMH e TeJIbHOCTH:
OCO3HAHHE IICHHOCTH HayKu Kak (yHJaMeHTa TEXHOJOTWH, JEeKaluX B OCHOBE OECHMIOTHBIX
aBUAIMOHHBIX CHUCTEM;
pa3BUTHE HMHTEpPEeca K HCCIIENOBATENbCKOW MEATEIILHOCTH, pealn3alii Ha TMPAKTHKE IOCTHUKCHHIA
HAyKH B 00JIACTH a3POJMHAMHUKH, YJICKTPOHHUKH, IPOTPAMMHUPOBAHUSI, TEOPUH aBTOMATHYECKOTO YIIPaBICHUS,
[N /I-perynmupoBanus, pribTpa KariMana u MallmmHHOTO 3pEHUS,
MOHUMaHWE B3aUMOCBSI3H (PU3MUECKUX 3aKOHOB U MPHUHIUIOB paboTsl BITJIA;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOTO GJIArOMOTYYHsI:
OCO3HAaHUE [IEHHOCTH 0€30IaCHOr0 00pasa )KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHPE, BaXKHOCTH
npaBui1 6e30macHoi paboThl C MHCTPYMEHTAMH U 000PYI0BaHUEM TIPU MOHTKHBIX paboTax, IMaukKe,
coopke, HacTpoiike u OJkcruryatanuu bBIIJIA, pabGote ¢ akkymynsTopamu, SJIEKTPOHUKOW |
JIBUKYITUMUCS YaCTSIMU;
yYMEHHE pacro3HaBaTh WH(OOPMAIIMOHHBIC YTPO3bI U OCYIIECTBIISTH 3AIIUTY JTHYHOCTHA OT ITHX yTPO3
pu paboTe ¢ MUGPOBBIMA CUCTEMAMH YIIPABICHUS,



coOJro/IeHne MpaBuil OE30MAaCHOCTH MPU MONETaX U paboTe C aKKyMYJSTOpaMH, SJICKTPOHUKON M
JBUKYUIUMUCS YaCTSIMU;
6) TPy10BOT0 BOCIIUTAHHSA:

YBaXCHHE K TPYy, TPYIAIIUMCS, pe3yJbTaTaM Tpy/ia (CBOEro U APYTUX JIFOJIEH);

OpHUEHTAIMs Ha TPYJIOBYIO JESATENbHOCTH, MOMyUeHHE Mpodeccruu, TMUYHOCTHOE CAMOBBIpAaXKEHHE B
MPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TPYJi€ B POCCUICKOM OOIIECTBE;

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHWU BO3HHUKAIONINX MPAKTHUECKUX TPYIOBBIX JEN, 3a71a4
TEXHOJIOTUYECKOW U COIMANBHOW HAIMPaBICHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH U
CaMOCTOSITENILHO BBIMIOJIHATH TAKOTO poja NeSTEIbHOCTb;

yMEHHE OPUEHTHUPOBATHCS B MUPE COBPEMEHHBIX NpOo(eccuil, CBI3aHHBIX ¢ OECIUIIOTHOM aBualueil,
POOOTOTEXHHUKOM, TPOrpaMMHUPOBAHUEM, HH)KEHEPHEH U aBTOMATHU3AIIHEIH;

YMEHHE OCO3HAHHO BBIOMPATh HMHIWBUIYATBHYIO TPACKTOPHIO DPA3BUTHS C YYETOM IUYHBIX U
0OIIIeCTBEHHBIX MHTEPECOB, MTOTPEOHOCTEH;

OpHUEHTAIMS Ha JOCTUKEHHE BBLAAIOIINXCS Pe3yIbTaTOB B MPO(ecCHOHATBbHOM e TeNbHOCTH;

7) 3K010THYECKOr0 BOCTIMTAHUSA:

BOCIIUTaHHE OEpeXHOro OTHOIIEHHS K OKpY)XKalolled cpeae, MOHUMaHHE HEOOXOIUMOCTH
coOmroieHust OamaHca MEX Iy IPUPOION B TeXHOCHEPOi;

OCO3HAHHE TMPEAENoB MpeoOpa3oBaTENIbHON JESITENbHOCTH YelIOBEeKa, B TOM 4YHCIE IPHU
ucnonbs3oBannu BIUUIA 1 MOHUTOpUHIA U OXpaHbl OKPY KAIOIIEH CPEIbI;

MOHMMAaHKE BO3MOXKHOCTEH OSCIIIOTHBIX TEXHOJOTHH JIJIsl pEIIeHHsI SKOJIOTHYECKHX 3a/ad.

B pesynapTare wu3ydeHUs MNporpaMMbl IO KypCy BHEYPOUHOW JEATENbHOCTH «becnuiaoTHbie
aBUAIIMOHHBIE CHCTEMBI» Yy oOyuaromierocss OyayT chOpMUPOBaHBI TO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHBIC ICWCTBUS, PETYISTUBHBIC YHUBEPCAIbHBIC yUeOHbIE IEHCTBHUS, KOMMYHUKATHBHBIC YHHBEPCAIbHBIE
y4eOHbIE ACHCTBUS.

ITo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jioruueckue JqeicTBUS:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKHI IPUPOIHBIX U PyKOTBOPHBIX 0OBEKTOB, B TOM
gyucie OSCIUIOTHBIX JIETATEILHBIX aIapaToB;

yCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUU, OCHOBAHUE JJIs1 00OOIICHHS U CPaBHEHUS
paznuunbix Mogenen BIIJIA, Tunos nBuraresneil, KOMIOHEHTOB U CUCTEM YIIPaBJICHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IMMPOTUBOPEUHS B pacCMAaTpUBaeMbIX (DaKTax, JAHHBIX U HAOTIOJACHHUSX,
OTHOCSIIUXCS K BHEITHEMY MUPY B TeXHOChEpE;

BBIABJISITh TPUUUHHO-CIIEACTBEHHBIEC CBS3H MPU U3YUYEHUH IPUPOAHBIX SIBICHUH U MTPOIECCOB, a TAKKE
MIPOLIECCOB, MPOUCXOISAIINX B TeXHOC(hEpe, BKIIOUAs MPUHITUIIBI TTOJIETA, pAOOTH BAHTOMOTOPHOM TPYTIIBI U
CUCTEMBbI aBTOMATHYECKOTO YIPABIICHNUS,

CaMOCTOSITEIbHO BBIOMpPATh CIIOCOO peIIeHUs TOCTaBICHHOW 3a7a4d, HWCIOIb3ys JUIsl 3TOTO
HEO0OXOMMBIC MaTepUaJIbl, HHCTPYMEHTHI U TEXHOJIOTHH.

ba3oBble NpoeKTHbIE ACHCTBUSA:

BBISBJISITH MPOOJIEMBI, CBSI3aHHBIE C HUMU II€JH, 331a4d JACSITeIbHOCTH;

OCYIIECTBIISATh TJIAHUPOBAHKUE MPOCKTHOM JEATEILHOCTH MPHU pa3pabOTKe MOJETHOTO 3aJaHus WIH
monenu BITJIA;

pa3pabarbiBaTh M PEATM30BHIBATh IMPOCKTHBIM 3ambicel U OQOpMIATH ero B (hopMe «IpOIyKTa»
(coOpaHHBII TPOH, BRIMOJIHEHHAS MUCCHS, IIPE3CHTAIH);

OCYIIIECTBIISATh CAMOOIIEHKY Mpoliecca U pe3ysibTara MPOEeKTHON AEATEIbHOCTH, B3AUMOOIICHKY .

Ba3oBrble ucciaenoBarehLCcKue AeiicTBHA:

UCII0JIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENLCKIUI HHCTPYMEHT [TO3HAHMUS;
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dbopMHupoBaTh 3ampochl K HWH(POPMAIMOHHON CHCTEME C IO TOJYYCHHUS HEO0OXOaMMOH
nHpopmanuu o bITJIA, X KOHCTpYKIIMHA U TPUMEHCHUH,

OIICHUBATH MOJIHOTY, JOCTOBEPHOCTh U aKTyaJIbHOCTh MOJIYYCHHON HH(OpPMAIIHH;

OTIBITHBIM MTyTEM M3Yy4aTh CBOMCTBA Pa3IMYHBIX MATEPHAIIOB, HCIIOIB3yEeMbIX IPU COOpPKE IPOHA;

OBJIaJICBaTh HABBIKAMH M3MEPEHUS BEIMYUH C TIOMOIIBIO0 U3MEPUTENIbHBIX HHCTPYMEHTOB (JINHEHKA,
IITAHTEHIUPKYJIb, MYJIbTUMETp), OLICHWBATh IOTPEHIHOCTh HW3MEPEHUs, YMETh  OCYIIECTBISThH
apudmeTnyeckue AeUCTBUS ¢ TPUOTKEHHBIMHA BETUIUHAMU;

CTPOUTH U OIICHUBATh MOJIETH OOBEKTOB, SBICHHA M MPOIECCOB, B TOM YHCIE MOJETH MOJIETa U
pabotsl BILJIA;

YMETb CO3/1aBaTh, IPUMEHSTH U MPe0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOJEII U CXEMBI 1JIsl pEIICHUS
y4eOHBIX U MIO3HABATEIBHBIX 3a71a4;

YMETh OILICHWBATh MPABWJIBHOCTH BBHIMIOJHEHHs Y4eOHOH 3amaun, COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHus;

MPOTHO3UPOBATh IMOBEACHHE TEXHUYECKOH CHUCTEMBI, B TOM YHCIE C y4ETOM CHHEPreTHYEeCKHX
3¢ dekToB.

Padora ¢ undopmanueii:

BbIOHpaTh (OpMy MpeAcTaBICHHUS HHPOPMAIMH B 3aBUCMOCTHU OT MTOCTABJICHHOM 3a/1a4H;

MOHUMATD pa3INuue MEXIy JaHHBIMU, HHPOpMaIUEel U 3HAHUSIMU;

BJIQ/ICTh HAYAILHBIMU HAaBBIKAMU PabOTHI ¢ «OOJBITMME JAHHBIMIY, B TOM YUCIIE MOTYyYaeMbIMU C
BIUJIA nipu a’podoTochéMKe U KapTorpapupoBaHuy;

paboTaTh C TeleMeTpueil, JoraMu MoJAETOB U OTIA0YHBIMU TOMTUKAMHU.

BJIQ/IETh TEXHOJIOTHEN TpaHchopMalK JaHHBIX B MHPOpMAIINIO, MHQOpPMALMK B 3HAHMUSL.

PeryisiTUBHbIE YHHBepPCAJbHbIE yUeOHbIE JeiicTBUS
Camoopranu3anus:

YMETh CaMOCTOSITENIbHO OMNPENENATh 1€ M IUIAaHUPOBATh IMYTHU HUX JOCTHXKEHHUS, B TOM YHUCIE
aNbTEPHATHBHBIC, OCO3HAHHO BHIOMpaTh HamOosee HP(PEKTUBHBICE CHMOCOOBI peHIeHUs YYEOHBIX H
MMO3HABATENBHBIX 33]1aY;

YMETh COOTHOCHUTBH CBOHM JICUCTBUS C IIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIISATH KOHTPOIIb CBOCH
NEeSTeIbHOCTH B IpOLIeCCe JIOCTHKEHUS pe3yJbTaTa, OMNPENeNaTh CHOCOObl JEWCTBU B paMKax
MIPEAJIOKEHHBIX YCIOBHH M TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICCTBHUS B COOTBETCTBUU C U3MEHSIOIICHCS
CUTYyaLHEH;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CamMokoHTpOJIb (peduiexcusi):

JaBaTh a/IEKBaTHYIO OIICHKY CUTYyalluH U IpeiaraTh iaH e€ U3MEHEeHHUS,

OOBSCHATH TPHUYMHBI  JIOCTHIKEHUS  (HEHOCTHIKCHHsS) PE3yJNbTaTOB  IPeoOpazoBaTeNbHON
NesTeIbHOCTH;

BHOCHUTb HEOOXOIUMbIE KOPPEKTUBBI B IEATEIHHOCTh IO PEIICHUIO 3a/1a4H WU 10 OCYLIECTBIICHUIO
MIPOEKTA;

OIICHUBATh COOTBETCTBUE Pe3yJibTaTa LEIN U YCIOBHUSM U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH
LIEJIb U MPOLIECC €€ NOCTHKEHUS.

YMeHue NpUHATHS ce0sl U IPYTUX:
pU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU PEHICHUH 3a]a4d WIN MpU peanu3aliil MPoeKTa, TaKoe e
MPaBO JIPYroro Ha NoJ00HbBIE OMIUOKY.
KoMMmyHuKaTHBHBIE yHUBEpPcadbHbIe YueOHbIE 1eiicTBUSA
OO0uenne:
B X0JIe 00CyX/IeHHs yueOHOro MaTrepuaa, INIaHUPOBaHUS U OCYIIECTBICHHS Y4eOHOTO MPOEKTa;
B paMKax IyOJUYHOTO MPECTABICHUS PE3yIbTATOB MPOCKTHON JESITEILHOCTH;
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B X0J1€ COBMECTHOTI'O PEIIEHUS 33/1a4M C UCII0JIb30BaHHEM OOJIaYHbIX CEPBUCOB;
B X0/1€ OOILEHUS C MPEICTaBUTENIAMU APYTHX KYJIbTYpP, B YACTHOCTH B COLIUAIBHBIX CETAX.
CoBMecTHasI 1eSITEILHOCTD:
NOHUMATh ¥ UCTIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON pabOoThI IpU peanu3aiy yueOHOro MPOeKTa;
IIOHUMaTh HEOOXOJUMOCTb BBIPAOOTKM 3HAKOBO-CUMBOJIMYECKMX CPEJICTB KaK HEO0OXOIUMOIo
YCIIOBUSI YCTIEITHON MPOCKTHOM JIEATEIIbHOCTH;
YMETh aJeKBaTHO HHTEPIPETHPOBATH BBICKA3bIBAHUS COOECEIHHKA — YYAaCTHHKA COBMECTHOM
NESITENIbHOCTH;
BJIA/ICTh HABBIKAMHU OTCTAaUBaHUS CBOCH TOYKH 3PEHUs, UCIIOJIb3YS IIPU ATOM 3aKOHBI JIOTUKH;
YMETb paclo3HaBaTh HEKOPPEKTHYIO apryMEHTALMIO.
INPEAMETHBIE PE3YJIbTATbBI
O0s13aTesIbHBIC PeIMETHBIE Pe3yJIbTaThl:
OpraHU30BBIBAaTh paboyee MECTO B COOTBETCTBUU C U3Y4aeMON TEXHOJIOTHEH;
coOmoaTh MpaBwia O€30IacCHOTO  HCIOJb30BaHMA PYUYHBIX U DICKTPUDUIMPOBAHHBIX
MHCTPYMEHTOB U 000pYZ0BaHMs IPH MOHTAXHBIX paboTax, naike, coopke u Hactpoiike BITJIA;
IPaMOTHO M OCO3HAaHHO BBINOJHATH TEXHOJIOIMUYECKHE ONEPALMU B COOTBETCTBUU C HM3ydaeMOU
TEXHOJIOTHEH;
coOnoaTh IpaBuia O€30MACHOW AKCIUTyaTalMM OECNMIIOTHBIX AaBHUAIMOHHBIX CUCTEM, BKIOYas
MPEATIOIETHYIO ITIOATOTOBKY U IIPABUJIA ITOJIETOB.
K xoHny o0yuenmus:
XapaKkTepu3oBaTh c(epbl MPUMEHEHHs] OECHMJIOTHBIX aBHALMOHHBIX CHUCTEM M MX 3HA4Y€HUE B
COBPEMEHHOM MHPE;
OOBSICHATH OCHOBHBIC TPHHLUUIBI TOJAETa M KOHCTPYKIMHM MYJBTHKOIITEpA, Ha3HAYCHUE
BUHTOMOTOpPHOM rpynnsl, PDB 1 nonéruoro koHTpoiiepa;
BBITIOJTHSITH COOPKY paMbl KBaJIPOKOIITEpa, KOMMYTAIIMIO CHI0BOM yacTu U noakimrouerne CIIIM;
BBINOJIHATH MANKY, JIy’KEHUE U TOATOTOBKY IPOBOJHUKOB € COOJIIOJJCHUEM TEXHUKH 0€30MaCHOCTH;
HacTpauBaTh NOJETHBIM KOHTpoJuIep U mapamerpsl kontepa B QGroundControl;
OOBSICHATH OCHOBBI TEOPUHU aBTOMaTH4ecKoro ynpasienus u [11/I-perynupoBanus;
OCYIIECTBIIATh Oe3omacHoe muioTupoBanne BIIJIA B pyunom pexume (Stabilized, ACRO) u
BBITOJIHATH TPEHUPOBOYHBIE ITOJIETHI 110 TPACCaM Pa3InYHON CIOKHOCTH;
yCTaHaBIMBaTh M HacTpauBaTh FPV-o0opynoBanue;
pabotats ¢ Raspberry Pi: nactpauBats Wi-Fi-noakmouenue, 3amyckatb ROS, pabotats ¢ Tonukamu
Y IOJITUCYUKAMU;
HactpauBath kaptry ARUCO-MeTok u pexxum Position;
HacTpauBaTh NOJETHBIN KOHTpoJuiep B pazaeine VPE u pacimpennsiii punstp Kanmana;
MYcaTh MPOrpaMMbl aBTOHOMHOTO B3J1€Ta U nmocajku B pexxume OFFBOARD;
HCITOJIB30BaTh CUCTEMBI KoopauHaT «body», «mapy, «aruco_mapy, «navigate target»;
pa3pabarbIBaTh MPOrpaMMbl BBIYMCIECHUS PACCTOSHUS MEXAYy TOYKAMU U MPOJETa TPACKTOPHH
«MHOroyroJIbHUKY;
BBINOJIHATH aBTOHOMHBIE NOJETHI 110 kKapTe ARUCO-METOK U B yCIIOBUSX 3aCTPOMKY;
IPUMEHATh OCHOBBI MALIMHHOIO 3PEHMSI: I[BETOBBbIE MPOCTPAHCTBA, OMHAPHU3ALMIO N300pakKeHU,
OIIpEZIECIICHUE LIBETOBBIX METOK;
OpPraHU30BBIBATH OTJIAJOYHBIE TONHUKH LIBETOBOI'O pacllO3HABaHUS;
BBITIOJIHSATH UTOTOBBIE 33/1aHUST « ABTOMAaTH3UPOBAHHBIHN CKIIaa» U «A3po(hoTOChEMKaY;
AHAJIN3UPOBATH PE3YJIbTATHI IOJETA U BHOCUTH KOPPEKTUPOBKHU B IIPOIpaMMy U HACTPOMKH;
XapaKTepu30BaTh MUP NMPO(EccHid, CBSI3aHHBIX ¢ OECHMJIOTHBIMU ABMALIMOHHBIMU CHCTEMAMH, UX
BOCTPeOOBAHHOCTb Ha PBIHKE TPY/Ia;



MJIaHUPOBATh CBOE MpodecCHOoHAIbHOE 00pa3oBaHWE M MPOGeCcCHOHATBHYIO Kapbhepy B 001acTH
POOOTOTEXHHUKH, TIPOTPAMMHUPOBAHUS U OCCITUIIOTHOM aBHAIUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne Haumenopanue KosmyecTtBo  OcHoBHOE OcHoBHbBIE BUABI ~ JJeKTPOHHBbIE (HU(poBbIe) 00pa3oBaTebHbIE
n/m ~ PAVCIOB HTEM 4yacoB cojlepiKaHue e TeJIbHOCTH pecypcsl
NMpOrpamMmbl
1 Beenenue B 3 3HAKOMSITCS C LEIIMA U https://klever-doc.tech/ROS1/ru/
HaIpaBlIeHUE 3a/la4aMu Kypca, [Mo3uaBaTeILHAS
«Omuamnuana HTO. HanpaBJICHUSIMU JESITENBHOCTD,
Texuuueckoe omumMnuansl HTO. MEXKTHIHOCTHO®
HaTIPaBJICHUE). Wzydator npasHa i —
TexHuka 0e30macHo# paboTHI ¢
0e30macHOCTH WHCTPYMEHTaMHU U recaeloBatTelbeka
o0opyoBaHUEM TpHU ACATCIIPHOCTE,
MOHTaKHBIX paborax. | POCKTHAA
OcBauBaiOT MpaBuiia ACATCIBHOCTD.
0€30MacHOCTH NP
nonérax BITJIA.
2 YerpoiicTBoO U 10 Nzyuatot obmiee https://klever-doc.tech/ROS1/ru/
cOopka ycrporictBo BITJIA,
KBaJIpOKOIITEPA BUJIBI H
XapaKTePUCTHKHU
JpOHOB. BrImonHsIOT IosnaBarenbHas
c6OPKY pambl NeSITeTTbHOCTD,
KBaIPOKOIITEPA. MECXKIINYHOCTHOC
Pa36uparoT yCcTpolicTBo = OOIIEHUE, Hay4HO-
BUHTOMOTOPHOM UCCIIEIOBATEIIbCKAs
TPYNIBI U TUIATHI JESTCIILHOCTD,
pacupeaesieHus MPOEKTHAs
nuranus (PDB). NCSITeIIbHOCTD.

OcBauBarOT TEOPHUIO
MTalKH, JIy)KCHUE U
MTOATOTOBKY
ITIOBEPXHOCTEH.
Brimonnstor
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https://klever-doc.tech/ROS1/ru/
https://klever-doc.tech/ROS1/ru/

KOMMYTALHUIO CUIJIOBOU
4acTu KomnTepa. Yyarcs
HaxO0JIUTh
HEHCIIPABHOCTH B
CUJIOBOM YacCTH.
N3yvarot ycTpoiicTBO
CAIIM u teoputo
peryaupoBaHus
YacTOTHI BpallleHHUS.

ITonérHbrit
KOHTpOJUIEP U
paanoobopyaoBaHue

BeimonusioT
MTOAKJIIOUEHUE U
tectupoBanue CJIIIM.
N3yyaroT Ha3HAYECHHE U
YCTPOUCTBO MOJIETHOTO
KOHTpOJIIEpa.
VYcranaBnuBaroT
MOJETHBIA KOHTPOJUIEP

1 BBIHOMHSIOT ITo3HaBarenbHas
FOCTHPOBKY. NeSATEeILHOCTD,
OcBauBalOT METOIBI MEXKIIMIHOCTHOC
3a4MCTKU U MOATOTOBKM OOIIEHHME, HAay4HO-
MIPOBOTHUKOB. HCCIIeI0BaTebCKas
BoimonHsitoT JESATEIBHOCTb,
KOMMYTalHO MPOEKTHAs
pangroo0opyR0BaHMUs. NESATEbHOCTb.
Hacrtpausarot

napaMmeTpsl KONTepa B

QGroundControl.

N3yuyarot Teoputo

ABTOMATHYECKOTO

YIpaBIeHUS U

MaTeMaTHU4eCcKue

ocHoBbl [TN/]-

peryJIupoBaHusl.

https://klever-doc.tech/ROS1/ru/
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https://klever-doc.tech/ROS1/ru/

[Ipennonérnas 8 OcBauBarOT NOPSI0K https://klever-doc.tech/ROS1/ru/
MOJITOTOBKA U MPEINOIETHOM
OCHOBBI MOJITOTOBKH.
MUJIOTHPOBAHUS YcTraHaBIHMBaOT
cumyisitop FPV-
oy€Ta. 3HAKOMSATCS C
MpaBUJIAMHU TIOJYUYCHUS
JIOITYCKA B TIOJIETHYIO
30HY. Bemonsor [lo3HaBatenbHast
TECTOBBIN TOJET C JIEATETHHOCTS,
(())TpHBOM OT 3EMJIH. MEKITHIHOCTHOR
CBaMBAIOT PEIKUM
. p oOmenue, Hay4dHO-
Stabilized, yuarcs
UCCIIEIOBATEIIbCKAs
YACPKUBATH BBICOTY U
NeSITeITbHOCTD,
MO3UIIHIO B PYYHOM
pexume. U3yuaror TIPOCKTHAA
YIIpaBIeHHE 110 JeSITeITbHOCTD.
TaHTaxy, KpeHy 1
PBICKaHBIO, OCBAHBAIOT
pexum ACRO.
BreImonHs10T ONET B
TyHHEJE, U3y4aroT
COOCTBEHHBIC TTOTOKH
BITJIA. Tpenupytorcs B
MIPOXOXKICHUU TPOCTHIX
Tpacc.
TpeHupoBoUYHBIC 10 [TponomxaroT [Mo3uaBaTeILHAS https://klever-doc.tech/ROS1/ru/
nonérel u FPV- TPEHHPOBOYHbIE JNeSTENHHOCTD,
o0opyoBaHue MOJETHI 1O MPOCTHIM MEKTHIHOCTHO®
Tpaccam.
oOIIeHne, Hay4YHO-
YcraHnaBauBaroT U
UCCIIeIOBATEIBCKAS
HacTtpauBaoT FPV-
eSITeILHOCTD
obopyoBaHue. a ’
OcBauBatoT monéTel mo | POCKTHAA
NeSITeIIbHOCTD.

Tpaccam CpeJHel u
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https://klever-doc.tech/ROS1/ru/
https://klever-doc.tech/ROS1/ru/

CpeaHe-BbICOKOM
CJIOKHOCTH.
OtpabaTtpiBatoT
3JIEMEHTBI BBICIIETO
MUAJIOTaXA.
COBEpIIEHCTBYIOT
HaBBIKH YTIPABIICHUS
JPOHOM Ha Tpaccax
Pa3JIMYHOM CIIOKHOCTH.

OcCHOBBI PabOTHI € 8 N3yyaiot ycTpoiicTBo https://klever-doc.tech/ROS1/ru/
Raspberry Pi u ROS Raspberry Pi.
Hacrpausaror
OecrpoBOHOE
noakiouenue mo Wi-Fi
k RPi. U3yuatot o6uryo [To3HnaBaTenbHast
(yHKIMOHATBHYIO NesITebHOCTD,
cxemy ROS. MEXITMYHOCTHOE
3HAKOMSITCS C oOIIeHne, Hay4YHO-
MOHATUSIMH TOTIMKOB M HMCCIJIEZIOBATENIbCKAs
TMOATINCYUKOB. JOEATEIILHOCTD,
HactpauBaroT daiinsr IPOEKTHAs
sanycka ROS. IEeSTENbHOCTD.
BBINOIHAIOT HACTPONKY
kapTel ARUCO-meToK.
OcBauBaroT pexuM
Position, ygarcst uckathb
IpOrpaMMHBIE
HEHCIIPaBHOCTH.
ABTOHOMHBIE 10 Hacrpausarot TMo3HABATEBHAS https://klever-doc.tech/ROS1/ru/
MOJETHI U CUCTEMBI TONETHBIA KOHTPOILIEP | 1100y nocrs,
KOOpJWHAT B pazaene VPE. } METHIHOCTHOR
BbINOIHAIOT HACTPONKY
oOIIeHne, Hay4IHO-
pacupeHHOro
(bsTpa Kanmasa. UCCIIEI0BATEIbCKAs
AHATH3HPYIOT NesITebHOCTD,
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https://klever-doc.tech/ROS1/ru/
https://klever-doc.tech/ROS1/ru/

MOKa3aTeJIN KayecTBa
JUHAMUKH KONTEPA B
pexxume Position.
BrInonHs0T TECTOBBIE
IIOJIETHI B PEKUME
Position. [Tumryt
nporpammy
ABTOHOMHOTI'O B3JI€Ta B
pexume OFFBOARD.
N3yyvarot cuctembl
KoopauHaT «body»,
«mapy, «aruco_mapy,
«navigate targety.
PazpabarsiBaroT
nporpammy
BBIYMCIICHUS
PACCTOSTHUS MEXKITY
JIBYMsI TOUKaMU B
MIPOCTPAHCTBE.
N3yyarot npokcu k
cepBUCaM aBTOHOMHOTO
nonéra. OcBanBaroT
ABTOHOMHBIN B3JET U
MIOCAAKY, U3y4arOT
YCIIOBUSI TOUHOU
MTOCA/IKU.

IIPOEKTHAs
JESTEIbHOCTD.

ABTOHOMHEIE
MUCCHUU U
MAaIlIMHHOE 3pEHne

11

Brimomnasior
MOJIET IO KapTe
ARUCO-meToK.
PazpabarsiBaroT
[porpammy nposera
TPaeKTOPUHU
«MHOTroyroJIbHUKY.
BrImonHSI0T TECTOBBIE
MOJETHEI B aBTOHOMHOM

ITo3naBaTenpHas
ACATCIIbHOCTD,
MEXKJITMYHOCTHOC
oOI1eHue, Hay4yHO-
HCCIICA0BATEIIbCKAs
ACATCIIbHOCTD,
MPOEKTHAas
NCATCIIBHOCTD.

https://klever-doc.tech/ROS1/ru/

15



https://klever-doc.tech/ROS1/ru/

pEeXUME ¢ MaJIbIMU
MPEMSTCTBUSIMU U B
YCIIOBUSIX 3aCTPOMKHU
CpeaHeN IITOTHOCTH.
N3yyaroT 0OCHOBBI
MalIMHHOTO 3pEHUs 1
I[BETOBbIC
MIPOCTPAHCTBA.
OcBauBarot
OMHApPHU3AIHIO
M300paXeHUI 1
OTpe/ieNIeHUE IBETOBBIX
MeToK. Opranusyior
OTJIaI0YHbIE TOMHUKH
L[BETOBOTO
pacrno3HaBaHHUsl.
BBINONHSAIOT UTOTOBBIE
3a/laHus
«ABTOMAaTU3UPOBAHHBIN
CKJIaa» U
«A3podoTOCHEMKAY.

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo
Ne Tema ypoka YACOB DJIeKTpPOHHbIe N (pPOoBbIC 00pa3oBaTelbHbIE
n/n pecypchbl
Bcero
1 Beenenne B Hanpasienne «Omummuana HTO. Texauueckoe 1 https://klever-doc.tech/ROS1/ru/
HaIpaBIICHHE.»
2 TexHuka 6€30MTACHOCTH NP BHIOJHEHHHA MOHTaKHBIX PaboT. 1 https://klever-doc.tech/ROS1/ru/
3 TexHuka 6€30MaCHOCTH MPHU MOJICTaX. 1 https://klever-doc.tech/ROS1/ru/
4 VYerpoiicteo BITJIA 1 https://klever-doc.tech/ROS1/ru/
5 Bubt BITJIA 1 ux XapakTepUCTHKH 1 https://klever-doc.tech/ROS1/ru/
6 COopka pambl KBaJpOKOITEPA 1 https://klever-doc.tech/ROS1/ru/
7 VeTpoiCTBO BUHTOMOTOPHOM TPYIIIIEL. 1 https://klever-doc.tech/ROS1/ru/
8 PDB. HasnaueHue U XapaKTePUCTUKH 1 https://klever-doc.tech/ROS1/ru/
9 Teopus naiiku. Jly)keHue u npeaBapuTeIbHas IOrOTOBKA MOBEPXHOCTH. 1 https://klever-doc.tech/ROS1/ru/
10 KoMMyTalus CUI0BOM 4acTi KONTepa. 1 https://klever-doc.tech/ROS1/ru/
11 IMorcK HeUMCIPaBHOCTEN B CUIIOBOM YacTH KOITEpA. 1 https://klever-doc.tech/ROS1/ru/
12 CHHXPOHHBIH JBUTATEIh C MOCTOSIHHBIMH MarHUTAMH. 1 https://klever-doc.tech/ROS1/ru/
13 Teopus perynupoBanus yacToTsl BpamieHus CJITTM. 1 https://klever-doc.tech/ROS1/ru/
14 IMoaxmouenue u TectupoBanne CATIM 1 https://klever-doc.tech/ROS1/ru/
15 IMonetHbIit KOHTpOIUTEp. HasHayeHre U yCTPOUCTRO. 1 https://klever-doc.tech/ROS1/ru/
16 VcraHoBKa TOJETHOTO KOHTPOJUIEPA M FOCTHPOBKA. 1 https://klever-doc.tech/ROS1/ru/
17 MeToibl 3a4MCTKH M TIOATOTOBKH IPOBOIHUKOB. 1 https://klever-doc.tech/ROS1/ru/
18 KommyTanus paano o00pyaoBaHusl. 1 https://klever-doc.tech/ROS1/ru/
19 QGroundControl. HacTpoiika mapamMeTpoB Konrepa 1 https://klever-doc.tech/ROS1/ru/
20 Teopust aBTOMATHYECKOTO YIIPABIECHUS 1 https://klever-doc.tech/ROS1/ru/
21 Maremaruueckue ocHoBbI [TH]I-peryaupoBanus. 1 https://klever-doc.tech/ROS1/ru/
22 IpenmoneTHas MOArOTOBKA. 1 https://klever-doc.tech/ROS1/ru/
23 VYcranoBka cumyisitopa FPV nosera. 1 https://klever-doc.tech/ROS1/ru/
24 IMony4eHue noMmycKa B HOJICTHYIO 30HY. 1 https://klever-doc.tech/ROS1/ru/
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25 TectoBblii moseT. OTPBIB OT 3EMIIH. 1 https://klever-doc.tech/ROS1/ru/
26 Pesxxum Stabilized. Y nepskanue BHICOTBI M O3UIIMH B PYYHOM PEXKHME. 1 https://klever-doc.tech/ROS1/ru/
27 Tanrax, kpeH, pbickanbe. Pexxum ACRO. 1 https://klever-doc.tech/ROS1/ru/
28 IMosner B Tynnene. CobcTBeHHbIe MOTOKH BITJTA. 1 https://klever-doc.tech/ROS1/ru/
29 TpeHupoBOYHbIE TIOJIETHI MO Tpacce. [IpocThie Tpacchl. 1 https://klever-doc.tech/ROS1/ru/
30 TpeHupoBOYHbIE TIOJIETHI MO Tpacce. [IpocThie Tpacchl. 1 https://klever-doc.tech/ROS1/ru/
31 VYcranoska FPV o6opymoBamus. 1 https://klever-doc.tech/ROS1/ru/
32 TpeHupoBOYHbIE TIOJIETHI IO Tpacce. Tpacchl cpeHeit CIIOKHOCTH. 1 https://klever-doc.tech/ROS1/ru/
33 TpeHrpoBOYHbIE MOJIETHI MO Tpacce. Tpacchl cpeHeit CIOKHOCTH. 1 https://klever-doc.tech/ROS1/ru/
34 TpeHrpoBOYHbIE MOJETHI MO Tpacce. Tpacchl cpeHeit CIOKHOCTH. 1 https://klever-doc.tech/ROS1/ru/
35 TpeHupoBOUHbIE TIOJETHI 10 Tpacce. Tpacchl cpeHe-BBICOKOM CI0KHOCTH. 1 https://klever-doc.tech/ROS1/ru/
36 TpeHupoBOUHEIE TOJETHI IO Tpacce. Tpacchl cpeqHe-BBICOKOM CIOKHOCTH. 1 https://klever-doc.tech/ROS1/ru/
37 TpeHUpOBOYHBIE MOJIETHI [0 TPACCE. DIEMEHTBI BBICIIETO MHIOTAXKA. 1 https://klever-doc.tech/ROS1/ru/
38 TpeHUpOBOYHBIE MOJIETHI [0 TPACCE. DIEMEHTBI BBICIIETO MHIOTAXKA. 1 https://klever-doc.tech/ROS1/ru/
39 TpeHrpOBOYHBIE TIOJIETHI TI0 TPAacce. DIEMEHTHI BBICIIIETO MUJIOTAXKA. 1 https://klever-doc.tech/ROS1/ru/
40 TpeHUpOBOYHBIE TIOJIETHI TI0 TPAacce. DIEMEHTHI BBICIIIETO MUJIOTAXKA. 1 https://klever-doc.tech/ROS1/ru/
41 YerpoiictBo Raspberry PI 1 https://klever-doc.tech/ROS1/ru/
42 Hacrpoiika moaxmouenust mo Wifi k RPi 1 https://klever-doc.tech/ROS1/ru/
43 O6mas pyHkuronansHas cxema ROS. 1 https://klever-doc.tech/ROS1/ru/
44 Tonuku ¥ NOAMTHCYUKH. 1 https://klever-doc.tech/ROS1/ru/
45 Hacrpoiika ¢aiinos 3amycka ROS. 1 https://klever-doc.tech/ROS1/ru/
46 Hacrpoiika kaptel ARUCO-MeTOK 1 https://klever-doc.tech/ROS1/ru/
47 Pesxum Position. ITouck MpOrpaMMHBIX HEUCIIPABHOCTENA. 1 https://klever-doc.tech/ROS1/ru/
48 Hactpoiika nonersoro konrposuiepa. Pasgen VPE. 1 https://klever-doc.tech/ROS1/ru/
49 Hacrpoiika pacmupensoro ¢puistpa Kanmana. 1 https://klever-doc.tech/ROS1/ru/
50 IMokaszarenu Ka4yeCcTBa JMHAMHUKH KomTepa B pexxume Position. 1 https://klever-doc.tech/ROS1/ru/
51 TecToBbie moseThl B pexume Positon. 1 https://klever-doc.tech/ROS1/ru/
52 Hanwmcanue nmporpaMmMer aBToHOMHOTO B3eta B pexxnme OFFBOARD. 1 https://klever-doc.tech/ROS1/ru/
53 Cucrembl KoopauHaT «body», «mapy, «aruco_mapy. 1 https://klever-doc.tech/ROS1/ru/
54 CucreMa KOOpIMHAT «navigate target. 1 https://klever-doc.tech/ROS1/ru/
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55 ITporpaMma BBHIYMCIIEHUS PACCTOSHUS MEXKY IBYMs TOUKAMH B 1 https://klever-doc.tech/ROS1/ru/
IPOCTPAHCTBE.

56 IMpokcH K cepBrcaM aBTOHOMHOTO TIOJIETa. 1 https://klever-doc.tech/ROS1/ru/
57 ABTOHOMHBIM B3JIET U MTOCAAKA. Y CIOBUS TOYHOMN MOCAIKH. 1 https://klever-doc.tech/ROS1/ru/
58 [Moner no kapre ARUCO-MmeToK. 1 https://klever-doc.tech/ROS1/ru/
59 Iporpamma mpoJjieta TpaeKTOpun « MHOTOYTOIBHUK 1 https://klever-doc.tech/ROS1/ru/
60 TecToBBIE MONETHI B aBTOHOMHOM pekuMe. Maiible persTCTBHS. 1 https://klever-doc.tech/ROS1/ru/
61 TecToBBIE MONETHI B aBTOHOMHOM pekuMe. Maitble persTCTBHSI. 1 https://klever-doc.tech/ROS1/ru/
62 TecToBbIE MOJIETH B aBTOHOMHOM PEXUME. 3aCTPOHKa CpeJHEN IIIOTHOCTH. 1 https://klever-doc.tech/ROS1/ru/
63 TecToBbIE MOJIETH B aBTOHOMHOM PEXUME. 3aCTPOHKA CpeJHEN TIIOTHOCTH. 1 https://klever-doc.tech/ROS1/ru/
64 OCHOBBI MaIMHHOTO 3penus. [[BeTOBBIE IPOCTPaHCTBA 1 https://klever-doc.tech/ROS1/ru/
65 Bunapusanys n300pakeHuii 1 onpe/IeJeHHe [IBETOBLIX METOK. 1 https://klever-doc.tech/ROS1/ru/
66 Opranu3zaius OTJIaJOYHBIX TOIHKOB IIBETOBOTO PACIIO3HABAHUS 1 https://klever-doc.tech/ROS1/ru/
67 Hrorosoe 3asanne. ABTOMaTH3UPOBAHHBIM CKIaL. 1 https://klever-doc.tech/ROS1/ru/
68 HtoroBoe 3ananue. A3podhoTocheMKa. 1 https://klever-doc.tech/ROS1/ru/
OBIHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68
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