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1. [TosicHUTEIBHAA 3aAIMCKA

Beenenune
[Iporpamma «becnuiioTHbIE aBUAIMOHHBIE cUCTeMbD» (nanee — Ilporpamma) paccuumTana Ha
oOyuyaromuxcs B Bo3pacte 12 — 17 ner, cpok peanuzanuu nporpammsl 1 yaeOHsIi roa. [Iporpamma
MpearoyiaraeT pa3BUTUE OOyYaromIMXCsS B O0O0JACTH MOJAENUPOBAHHUSA, IPOrpaMMHUPOBAHUSA,
MAJIOTUPOBAHUS, a TAKXKE HampaplieHa Ha (JOPMUPOBAHHUE 3HAHUN M HABBIKOB, HEOOXOIUMBIX JIJISI
paboTel ¢ OECHWJIOTHBIMH aBUALIMOHHBIMU CHUCTEMaMHM, CIIOCOOCTBYET Pa3BUTHUIO HHKEHEPHO-
KOHCTPYKTOPCKOTO MbItuieHus. [Iporpamma «becnuioTHbIE aBHAlIMOHHBIE CUCTEMBI» pa3zpaboTaHa
C YYETOM BO3PACTHBIX OCOOCHHOCTEH 1 MHTEPECOB 1IEJIEBOM ayAUTOPHH 00YUarOIIUXCS.
[Iporpamma siByisieTCst aBTOPCKOM M COCTaBII€HA JJIsl OPraHU3aLUU JOTIOJHUTEIBLHOM eI TeIbHOCTH
Ha 0a3e OCHOBHOT'O OOIIETo, CPeHEro 00Iero oo0pa3oBaHus ¥ OPUEHTHPOBaHA HA 00YJarONTUXCS,
MPOSIBIISIIONINX HMHTEPECHl M CKIOHHOCTH B 00JiacTd WHQPOPMATHKU, MaTeMaTUKH, (U3HKH,
TEXHOJIOTUH, OCHOB 0€30MaCHOCTH JKU3HEIEATEIbHOCTH U aBHALIUU.
HopMmaTtuBHbIE OCHOBaHHUS TSI pa3pabOTKU IPOTPaAMMBI:
— @denepanbHbIil 3akoH 0T 29.12.2012 Ne 273—®D3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny;
— VYxka3 IIpesunenta Poccuiickoit @enepannu ot 07.05.2018 Ne 204 «O HaAIMOHAIBHBIX HENSIX U
cTpaTerndyeckux 3aaadax pazputusa Poccuiickoit denepannu Ha nepuos 10 2024 rogay;
— Pacnopsokenne [lpaBurenscrtBa Poccuiickoit ®@epepanmu ot 21.06.2023 Ne 1630—p «O6
yrBepxaeHun CtpaTeruu pa3Butus OeciuioTHOM aBuanuu Poccuiickoit denepanny Ha epro 10
2030 roga u Ha nepcrekTuBy A0 2035 roga u r1aHa MEpONPUATHI 110 €€ pealn3alumny;
— Pacnopsokenue IlpaButenbctBa Poccuiickoit @enepamuu ot 31.03.2022 Ne 678—p «O6
yrBepkaeHr KoHuenmuu pa3BUTHS JIOMOJHUTEIBLHOTO OOpa3oBaHUsS JACTe W MpU3HAHUU
yTpaTUBIIMM cuiy pacnopsbkeHus IIpaButensctBa Poccuiickoit @enepanuun ot 04.09.2024 Ne
1726-p»;
— IlocranoBnenue ['maBHOrO rocyaapcTBEHHOr0 caHUTapHOTo Bpauya Poccuiickoit @enepanuu oT
28.09.2020 Ne 28 «O6 yrBepxkaenun CII 2.4.3648-20 «CaHUTapHO—3MUIEMUOIOTHYECKIE
TpeOOBaHUsI K OpraHu3alysM BOCHUTAHUS M OOy4YeHHS, OTAbIXa M O3JIOPOBJICHMS JeTed u
MOJIOJICHKI
— IIpuka3 MunucrepctBa npocemeHuss Poccuiickoit @enepanuu ot 27.07.2022 No 629 «O6
yrBepkaeHun llopsigka opraHu3alMi W OCYIIECTBICHUS OOpa30BaTEIbHON NEATENTBHOCTH IO
JIOTIOTHUTEIBHBIM 00I11e00pa30BaTeIbHBIM MIPOTPAMMaM».
HanpagJjieHHOCTb NPOrpaMMbl — TEXHUYECKASI.

AKTYaJILHOCTh NIPOIPaMMBI
B cootserctBuu ¢ yrBepxkaeHHon [IpaBurensctBoMm Pocculickon denepanuu paclopsizKeHUEM OT
21 urons 2023 Ne 1630—p Crpaterueit pa3Butus 0eciuiioTHON aBranuu Ha nepuon 10 2030 rona u
Ha nepcnekTuBy 70 2035 roaa, B 6avpkaiiiiye mecTs ¢ MOoJ0BUHOM JieT B Poccuu 0KHA TOSABUTHCS
HOBas OTpacilb 3KOHOMMKH, CBSI3aHHAs C IPOU3BOJICTBOM H HCIIOJIb30BAHMEM TI'PaXKTAHCKUX
O6ecriwioTHbIX anmnapatoB. [lanHas [Iporpamma B pamkax denepanbHoro npoextal «Kanpsr s
becnwIOTHBIX aBHAMOHHBIX CHUCTEM» HAIMOHAIBHOIO NpOeKTa «becnuoTHhIE aBHAllMOHHBIE
CHCTEMBbI» 0o0ecreyrBaeT 00y4aronMcs BO3MOXKHOCTh OCBOMTh 3HaHUS B 00J1aCTH OECIIMIOTHBIX
JIETAaTEIbHBIX aIlllapaTOB, HABBIKM MPOrPAMMHMPOBAHMS, MOJEIUPOBAHUS W MHUIOTHUPOBAHHS,
KOTOpBbIE B HACTOsIEe BpeMs SBISIOTCS BocTpeOoBaHHbIMU. Konnenus [IporpamMmmbl oka3biBaeT
BIMSIHUE Ha PpACIIUPEHUE JOMNOJIHUTENBHOrO 00pa3oBaHUs OOYy4aroIIMXCs, peaTu3aluio
MOJIOJIC)KHOM MOJIUTUKU U CO3/aHUE CHCTEMBI MIOATOTOBKHU CHEIMAIMCTOB B 00JacTH pa3paboTKH,
MIPOM3BOJICTBA U AKCIUTyaTallud OECTUJIOTHBIX AaBUAIIMOHHBIX CHCTEM, a TaKXe KOHTPOJIb 3a
YPOBHEM KBaJM(PHUKAIMKU TakuxX crenuaiauctoB. [Ipu peanmuzanuu mpoekta OONbIIOE BHUMaHHUE
yAenseTcss MNPHUBJICYEHUIO O00ydaromuxcsi o00pa3oBaTeNIbHbIX OpraHu3aldid K Yy4acTUIO B
nporpaMMax 1o OeCHHJIOTHBIM aBHAIIMOHHBIM cHUCTeMaM. TakuM o0pa3oM, BO3MOXKHO YCHIIUTb
TEXHOJIOTUYECKHIM MOTeHIMan Juisi oOecrieueHus: O€30MacHOCTH  CTpaHbl, IOBBIIICHUS
3¢ HEKTUBHOCTH SKOHOMUKH M YITYUIICHHUs KauecTBa *KM3HM rpakaaH. B urore B Poccun nomkHa



BO3HUKHYTb HOBasi 3KOHOMHYECKas OTpacilb, CBA3aHHas C pa3pabOTKONM M MCIOJIb30BAaHUEM
IpakJaHCKMX OECHMJIOTHBIX alaparos.

HoBu3Ha 53Toil mporpammbl 3akilO4aeTcss B HHTErpallud COBPEMEHHBIX M HHHOBALMOHHBIX
JOCTH)KEHUM B oOslacTH Majoi OecnuiIOTHOM aBHAllMM, a TaKKe HCHOJIb30BAHMU LU(POBBIX
TEXHOJIOTHH, BKIIIOYast U(PPOBOK 00pa30BaTeNIbHBIA KOHTEHT.

MeTtoabl u popmbl peanuzanuu [lporpamMmmel:

— OJIHUM M3 KJIIOUEBBIX METOJIOB SIBISETCS NMPOEKTHO—OPHEHTHPOBAHHOE 00y4YeHHe, KOTOpoe
M03BOJISIET 00yYarOIUMCs IPUHUMAaTh AKTUBHOE Y4acTHE B pa3pabOTKe U peain3allii peajlbHbIX
MIPOEKTOB, CBS3aHHBIX ¢ HcIoiab30BaHneM BAC. DToT MeTo criocoOCTBYET yriayOieHUIO 3HAHUM,
Pa3BUTHIO TBOPUYECKOI'O MBIIIJICHUS U HABBIKOB KOMaH/IHOW paboThI;

— HHTEePAKTHBHbIE MeTOAbI 00y4YeHHUsl, TaKHMEe KaK CUMYJUS M BHPTyaJlbHbIE JaOOpaTOpHH,
UIPalOT Ba)XXKHYIO posib B noAroroBke crnenuanuctoB no bAC. CrenumanbHble NPOrpaMMHBIE
KOMILIEKCHI [TO3BOJISIFOT MOEIIMPOBATh PA3JIMYHBIE CLIEHAPUH I10JIETA IPOHOB,

aHAJIM3UPOBATh [OBE/ICHUE ANIapaToOB B CIOXKHBIX YCIOBUSX U IPOBOJUTH SKCIEPUMEHTHI 0e3
pHUCKa NOBPEXKAECHUS JOPOTOCTOSIIEH TEXHUKHY;

— NpaKkTHYecKHMe 3aHATHSA, TrAe oOydaroumecs MOIYT HENOCPEACTBEHHO YIPABIATh
OCCIIWIOTHBIMA  aBHALIMOHHBIMUA CHUCTEMaMH, SBISIFOTCSA HEOTHhEMJIEMOW 4YacTblo y4eOHOTO
nporecca. OTH 3aHATHS MO3BOJIAIOT OTPAabOTAaTh HABBIKM YIPABICHUS JIPOHOM, OLIEHUTb €ro
[IOBE/ICHUE B PA3IMYHBIX CUTYAIUSX U YCOBEPIIEHCTBOBATh TEXHUKY MUJIOTUPOBAHMUS;

— TeopeTHYeCcKHe JICKIMH W CeMHHAPCKHEe 3aHATHS, HAIpPaBICHHBIE Ha HM3y4YEHUE OCHOB
OCCIWIOTHBIX AaBHALMOHHBIX CHCTEM, IPHHLIMIIOB TIOJE€Ta W YHPABICHHS, TEXHHYECKOTO
yCTpOMCTBA U acneKTOB npuMeHeHust bAC B pa3ianyuHbIX OTpacix;

— COpPeBHOBATEJbHBIN METO] — 3TO CIOCOO BBIOJHEHHS MPAKTHYECKUX YIMpaKHEHHUH B (hopme
copeBHOBaHMM. CyIIHOCTb METOJa 3aKIKYacTCs B MCIOJIB30BAHMM COPEBHOBAHMI B KadyeCTBE
CPEICTBA MOBBIIIEHNS YPOBHS OJOTOBIEHHOCTH 00Y4arOIIHUXCS.

®opMaMu  OpPraHu3alMM 3aHATHI  SBISAIOTCS TIpymnmnoBas (TeopeTHuYecKas 4YacTh) M
WHIUBUAYAJIBHO — IPYNNOBast (IPaKTHUECKAsl YacTh).

Ilenarornyeckas meseco00pa3sHOCTb HACTOALLEH IPOIPaMMBI 3aKJIIOUAETCSI B TOM, YTO IIOCIIE €€
OCBOCHHS OOYyYaroIIMecs MONydaT 3HAHWS W YMEHHS, KOTOpBIC MO3BOJIAT MM TIOHSTH OCHOBBI
yCTpOICTBAa OECIMMIOTHOIO JICTATEIbHOIO anmapaTa, MPUHIMIBI paboThl BCEX €ro CUCTEM M UX
B3aMMO/JICHCTBUS, TEXHOJIOTHIO MHJIOTUPOBAHUS U YIIPABJICHUS, @ TAKXKE OTTOUYUTh CBOU HABBIKU B
nutotupoBaHui BAC 1 osydyuTh COpEeBHOBATEIbHBIN OIBIT HA Pa3IMYHBIX TPEHUPOBOYHBIX Oa3ax.
Hacrosmas nmporpaMMa COOTBETCTBYET OOIIEKYJIbTYPHOMY YPOBHIO OCBOEHHS U IPEAINOIaraeT
YIIOBJIIETBOPEHHE II03HABaTEILHOTO uHTEepeca  00ydarolerocs, paciiupeHue ero
MH()OPMHUPOBAHHOCTH B 00JACTH OECHUJIOTHBIX JIETATEJIbHBIX aIlaparoB M CUCTEM, a TaKXKe
oOoraiieHre HaBbIKaMH OOIIEHUS U TNPHOOPETECHHE YMEHHMH COBMECTHOM JAEATENbHOCTU IPH
OCBOEHUU MPOTPaMMBbl.

Heas IIporpammbl JOMOJHUTENBFHOIO 00pa30BaHus MpeanoiaraeT (poOpMHUpPOBaHUE M pPa3BUTHE
npodeccnoHabHOM OpUEHTAUU 00YyYaroIIerocs, pa3BUTHE UHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
M03HABATEIBHOTO HHTEpeca K OECITMIOTHBIM aBUALIMOHHBIM CUCTEMAaM.

3agauu:

JInyHOCTHBIE (BOCIUTATE/IbHBIE):

— BOCIHMTATh MHTEPEC K TEXHUKE U TPYAY, pa3BUBaTh TBOPUYECKUE CIIOCOOHOCTH U (POPMHUPOBATH
KOHCTPYKTOPCKHE YMEHMSI U HAaBBIKU;

— MPUBUTH KYJIbTYPY MPOU3BOACTBA U COOPKU OECIIUIIOTHBIX aBUAI[MOHHBIX CUCTEM;

— chopMupoBaTh YyBCTBA KOJUIEKTUBU3MA, B3aUMOIIOMOIIIH;

— BOCIIUTATh BOJIIO, YyBCTBO CAMOKOHTPOJISI, OTBETCTBEHHOCTH;

— chopMupoBaThH CO3HATEIHHOE OTHOLIEHUE K 0€30MaCHOCTHU Tpy/ia MPH U3TOTOBJICHUH MOJIENIEH;
— BOCIIUTATh I'Pak1aHCTBEHHOCTb, TOJIEPAHTHOCTD, JYXOBHO — HPABCTBEHHOE CAMOCO3HAHUE;

— (GopMHpOBaTh NMAaTPUOTUYECKYIO MO3UIHMIO MOAPOCTKA Yepe3 BKIIOYEHHE €ro B TEXHHYECKOE
TBOPUYECTBO U MTO3HABATENbHYIO ACSTEIBHOCTD.

MertanpeamerHbie (pa3BUBalOIIne):



—pa3BUTh y 00YYAIOIIUXCS HIEMEHTHI TEXHUYECKOTO MBIIIUIEHUS, N300peTaTeIbHOCTH, TBOPUYECKOM
VHULIMATHUBBI;

— pa3BUTH II1a30Mep, OBICTPOTY PEAKILINH;

— Pa3BUTh ycepaue, TEPICHUE B OCBOCHUN 3HAHUM;

— (hopMHPOBATH OCO3HAHUE POJIU TEXHUKHU M TEXHOJIOTUI IS TPOrPECCUBHOTO Pa3BUTHS OOIIECTBA;
— MOBBIIIEHUE CEHCOPHOW YYBCTBUTEJIBHOCTH, Pa3BUTHE MEIKOH MOTOPUKM M CHHXPOHM3ALUU
paboThI 006enx pyK 3a cueT 00YUEeHHUs MHJIOTUPOBAHUS OCCIMIIOTHBIX JICTATEIbHBIX allaparos;

— pa3BUTHE MCUXO(PHU3UOJIOIMUYECKUX KAadyeCTB YYEHHUKOB: IaMsATh, BHMMaHUE, CIHOCOOHOCTh
JIOTUYECKU MBICIIUTD, aHAIM3UPOBATh, KOHLEHTPUPOBATh BHUMAaHUE Ha TJIABHOM.

IIpeameTHbIe (00y4aromme):

— BbIpaOOTKA HABBIKOB MUJIOTHPOBAHUS OECIUIOTHBIX JIETATEIbHBIX alapaToB;

— J1aTh TIEPBOHAYAIILHBIC 3HAHUS O KOHCTPYKITUM OSCITMIIOTHBIX JIETATSIILHBIX allapaTos;

— HAY4MTb MpaBUIIaM 00CTyKUBaHUs1, COOpPKU OECIUIOTHBIX JIeTaTeNIbHBIX allapaTosB;

— Hay4MTb IporpaMmupoBanuio bAC;

— O3HAKOMMTH C IIpaBUIaMH 0e3011acHOM paboThl C HHCTPYMEHTAMU;

— O3HAKOMUTbD C MPUHIIUIIOM PaOOThl aBUAMO/ICIBHBIX ABUTATENICH U UX TPAMOTHOM JKCILTyaTall|u;
— JaTh NEPBOHAYANBHBIE 3HAHUS [0 PATUOIIEKTPOHUKE M OOYYUTh MPHUHIMIIAM PaOOTHI
paaronepeariero 00opyI0BaHus, €ro HaCTPOHKOM;

— nath 3HaHuA B obnactu 3D — monenupoBaHus u npoektupoBanus bAC;

— 00yuuTh NpaBuIam 0e30MaCHON IKCILTyaTallMi OECIIMIIOTHBIX JIETATENIbHBIX allllapaToB.

Cpokn peammsannu Ilporpammer: 144 yaca.

YpoBeHb NporpamMmbI: 0THOYpOBHeBast (0a30BbIi YpOBEHb OCBOCHHS).

Pexxum 3ansTuii: rpynmna u3 12 yenosek, 2 pa3a B Hezenro 1o 2 yaca (4 yaca B Hezenro, 16 yacos
B Mecsl, 144 yaca B ron); | akagemudeckuii yac - 45 MUHYT, iepemMeHa 15 MuHyT.

I[Inanupyemble pe3yabTaThbl 00y4eHHS
B pesynbraTe 00yueHus o0yyaromecs B KOHIle yueOHoro rojga OyayT:
3HaTh: — TEXHUKY 0€30I1aCHOCTH IIPpU paboTe C HMHCTPYMEHTaAMU
U 3JIEKTPOOOOPYAOBAaHUEM;
— ocHOBEI BAC;
— OCHOB TEXHUYECKOTO YCTPOMCTBa U KOMIIOHEHTOB bAC;
— s13bIKU TiporpammupoBanue bAC;
— 3Ha4yeHue u npuMeHeHue bAC B COBpeMEHHOM MHpE;
— 0COOEHHOCTH PETYJIIMPOBKHU U YIIPABIIEHUS KBaIPOKOIITEPOM;
— YCTPOWCTBO U MPUHIMI PAOOTHI AIEKTPOBUTaTENEH.
YMers: — TOJIb30BaThCs pa0OYUM UHCTPYMEHTOM;
— paboTath C 3IEKTPOOOOPYIOBAHHEM;
— OCYILECTBJISTh MUJIOTUPOBAHKUE KBAIPOKOINTEPOB;
— YIPaBIATh KBagpokonrepom FPV;
— HacTpamBaTh YaCTOThI BUIEO MEPEAtOINX YCTPONUCTB;
— HacTpauBaTh MOJETHBIN KOHTPOJUIEP KBAIPOKONTEPA;
— HacTpauBaTh annapaTypy ynpaBieHUS;
— 3apsKaTh AaKKYMYJISTOPBI.
Byzner 3HaTh M yMeTh B paMKax OCBOEHMsI IPOJIBUHYTOIO YPOBHSI:
3HaTh: — YCTPOMCTBO U MPUHIMI pabOThl pauonepeaaTiuKoB;
— MpoLeAypy NnosiyueHust, 00paboTKM U aHanu3a JaHHbIX nonera BAC;
— IPUHLUI paboThl POTO MepeNaonuX YCTPOICTB;
— MpaBuJIa SKCITyaTalluy aKKyMYJISATOPOB
— nporecc 3D — monenrpoBanus U npoektupoBanust bAC.




VYMeTh:

— IMarHOCTUPOBATh U UCIPABJIATH OLIMOKH B pabOTE MPOrpaMMHOIO
o0ecrieyeHus Ipu paboTe ¢ JAHHBIMU, TOJYYEHHBIMH ITPH paboTe ¢
MOJIE3HOW HArpy3KOu;

— MOJICTIMPOBAThH U MPOU3BOAUTH TeYaTh KOMIUIEKTYyoIMX Mojeneir BAC
Ha 3 — D nipuHTepe.

ITo oxoHUYaHMIO
Kypca o0aiath
CIIeTYIOIIIUMHU
KayecTBaAMM:

— TBOPYECKH MOJAXOAUTH K COOPKE KBAIPOKOIITEPA;

— YMETh aHAJIM3UPOBATH;

— JIOBOJMTDH HA4aTOE JIEJO /10 KOHIIA;

— BBITIOJHATH MOPYYCHUS KOJUICKTHBA, padOTaTh B TPYIIIIE;

— OKa3bIBaTh IMOMOIIL B pa0OTE HA MOJETHI0 POBECHUKAM U MITAIIITIM
pebsTam;

— CTPEMUTBCSI COPEBHOBATHCSI, IPOSIBIIATH CE0sI B COPEBHOBAHUM.

IIpouecc Habopa u popMupoBaHusi rpynn

OO6pa3oBarenbHble OpraHU3aIUN PYKOBOJCTBYIOTCSI BHYTPEHHUMH HOPMATHUBHO — NPABOBBIMU
OCHOBaHUSMU IpH (HOPMUPOBAHUHU Tpoliecca HadOpa U YKOMIUIEKTOBKH TPYIII Ha MPOTrPAMMBbI
JIOTIOJTHUTEIFHOTO 00pa30BaHMUS.

2. Y4eOHBbIi IIJIAH NPOrPaAMMBbI

HanmenoBanue | Homep u HauMeHOBaHMe MOYJIA Bcero | Teopus | Ilpakruka
YPOBHS 4acoB
NPOrpamMMmbl
BazosBerit Monynb Nel. «OcHOBBI OECTTHIIOTHBIX 8 8 0
YPOBEHb aBuannoHHbIx cuctem (BAC):
W3y4YEHUS. apxutekrypa, BAC»
Monynb Ne2. «TexHuueckoe ycTpoiucTBO | 8 6 2
1 KoMnoHeHTsl BAC»
Monynb Ne3. «[IpuHiuns! nonera u 36 2 34
ynpasieHusi BACy»
Monynb Ned. «IIporpammupoBanue BAC | 10 0 10
JUISl TIOJIETOB BHYTPH IOMEIIECHHUS
Python»
Mopyne NeS. «IIporpammupoBanue 10 2 8

KOHTpOJuIepa, ycTaHoBIeHHOro Ha BAC
npu nomouy C++»

Monynb Neb. «Mcnonp30BaHue AaTYUKOB | 12 4 8
BAC u cOop maHHBIX»

Monynb Ne7. «O6paboTka 1 aHaIM3 8 4 4
nanHbIX mojera BACy

Monynb Ne8. «IIpumenenne BAC B 12 12 0
Pa3IUYHbBIX OTPACISIX)

Monayinb Ne9. «3D — monenupoBaHue u 30 7 23
npoektupoBanue bACy

Monaynb Nel0. «I"'onounbiii BACy 10 2 8
Hroro: 144 47 97

3. YuyeOHO-TEeMaTHUYECKUH ILJIAH

VTII nporpaMMbl COCTOUT U3 OJHOTO 06a30BOro ypoBHsSI ocBoeHus. CoaeprkaHne KaKJOoro YpOBHS
MOCTPOCHO Ha MOAYJIbHOM NpuHIMIeE. CTPYKTYpHOH eMHUILIeH yueOHOTO MOIYJIS SIBJISIFOTCS TEMBI.




B pcam3aniui mporpaMmbl MPUMCHACTCA MO3TAallHAsA TCXHOJIOTUA 06yqu1/1;1 OT «IPOCTOro» K

K«CIIOKHOMY».

Baxnass ponp mpu OCBOEGHHH INPOTpaMMbl OTBOAMTCS MaTepuaiaM, pa3pabOTaHHBIM B paMKax
pUMEHEeHUs U(POBOro 00pa3zoBaTeILHOTO KOHTEHTA.
[Io oOKOHYAHMH KaXJOro MOIYJs MporpaMMmoil mnpeaycMoTrpeHa (opma KOHTPOJIS B BHIE

TEMATHUYCCKOI'0O OIIpoca, NpaKTHYECKOIo 3aaHusl, HpOGKTHOﬁ pa6OTBI.

HaumenoBanue
YPOBHS
[IPOrpaMMBbl

Homep u
HAaUMEHOBAaHUE
MOAYJIA

TpynoeMkocTs
BCETO 4acoB

Teopus

IIpakTuka

®dopma
KOHTPOJISL

Marepuan ans LHOK
(undporoii
00pa3oBaTeIbHBIN
KOHTEHT) *

Monayab Nel. «OcHOBBI
0eCnUJIOTHBIX ABHALMOHHBIX
cucrem (BAC):
apxurtekTrypa, BAC».

Tect

HOK Ne 1.
https://firpo.ru/activi
ties/projects/

Tema 1. BBogHoe 3ansarue
(TexHMKa 06€301TaCHOCTH).

Tewma 2. Teopernueckue
ocHoBbl BAC.

Tewma 3. Apxurekrypa bAC.

Tema 4. 3nauenue u
npuMeHenust bAC B
COBPEMEHHOM MHpE.

Ormpoc

Moayanb Ne2. «TexHuueckoe
YCTPOMCTBO M KOMIIOHEHTBI
BAC».

Tect

LIOK Ne 2.

https://firpo.ru/activi
ties/projects/

Tema 1. OcHOBHBIE
TEXHUYECKUE XapaKTEePUCTUKU
BAC BepronerHoro u
CaMOJIETHOT'O THIIOB.

Tema 2. Kitaccudukanus
OECIMIOTHBIX JIETATEILHBIX
armaparos.

Tema 3. Komiuiekc
ynpasnenust BAC.

Tewma 4. Poccuiickue
npousBoautenu BAC u ux
LEJIH.

Ormpoc

Monyab Ne3. «IIpyHIMNbI
1oJieTa ¥ ynpasJieHUst
BAC».

36

34

Tect

ITOK Ne 3.
https://firpo.ru/activi
ties/projects/

Tema 1. be3omacHocTh
IIOJIETOB.

Tema 2. Texuuka 6a30Boro
nmwiotuposanust FPV.

12

12

Tewma 3. Ynpasnenue BAC.

Tema 4. IIpakTuka nojaeToB
BAC.

Tema 5. AsponnHaMuka U
JMHAaMUKa TOJIETA.

Tema 6. IToeTs! B
OTpaHUYEHHOM
MIPOCTPAHCTBEY, APOH —
PEUCHHT.




Tema 7. 3axBat rpy3a.

N

o

[\

Tema 8. BrinonHenue
KOHTPOJBHOTO MOJIETHOTO
3aJaHusl.

Tloner ¢
IMOAHATHUEM

rpy3a

Monyab Ne4,
IIporpammupoBanue 1Ji
10J1eTOB BHYTPH IIOMeIleHHS
Pythony.

10

10

Tect

HOK Ne 4.

https://firpo.ru/activi

ties/projects/

Tema 1. OcHOBBI
nporpammuposanusi bAC na
Python.

Tema 2. Pabora co Crmmckom
JAHHBIX.

Tema 3. Pa3pabotka
ITOPUTMAa AaBTOHOMHOT'O
noserta BAC.

Tema 4. Co3gaTh CKpUNT Ha
S3BIKE MTPOTPaMMHUPOBAHUS
Python mnsa camocTosiTensHOrO
yIpaBJIeHHs KBAAPOKOITEPOM
B IIOMeEIeHnN 0e3
HCIIOJb30BaHud curaaiga GPS.

IIpakTuuec
KO€
3a/laHue

Monyab NeS.
«IIporpamMmupoBanue
KOHTpOoJIepa,
ycTaHoBJaeHHOro Ha BAC
npu nomouu C++y.

10

Tect

LIOK Ne 5.

https://firpo.ru/activi

ties/projects/

Tema 1. I3yuenue HaBBIKOB
CO3JJaHUS AJITOPUTMOB IS
0eCIHMIOTHBIX JIeTaTeIbHBIX
anrmaparos.
(mporpamMmupoOBaHue
ABTOHOMHOTO TIOJIETA)
(Outdoor u Indoor).

Tema 2. O0Omue cBeqeHUS O
A3BIKEC HpOFpaMMI/IpOBaHI/IH
C++.

Tema 3. Peanmusamus C++ B
IPOrPaMMHUPOBAHUU JIPOHOB.

Tewma 4. IIporpamMmmupoBanue
anroputMmoB ynpasieHust BAC.

Tema 5. Co3pnate CKpUNT Ha
A3BIKC TPOrpaMMHUPOBAHUA
C++.

[IpakTuuec
KO€e
3aJaHue

Moayab Ne6.
«Hcnogb30BaHue TaTYUKOB
BAC u cOop JaHHBIX?.

12

Tect

LIOK Ne 6.

https://firpo.ru/activi

ties/projects/

Tema 1. CeHCOpBI U TaTYUKH
Juist cOopa JTaHHBIX.

Tema 2. laTuukw:
aKceJIepoOMeTp, TUPOCKOTI,
nansHoMep GPS.

Tewma 3. JlaTuuku ipu cOopke
B MacCTEPCKOM.

IIpaxTuka
cOOpKH




Moayab Ne7. «O0padoTka u
aHaJM3 IaHHBIX M0J1eTa
BAC».

Tect

HOK Ne 7.
https://firpo.ru/activi
ties/projects/

Tema 1. Coop, 00paboTKa u
aHaJIN3 JTaHHBIX
dboTorpaMmMeTpUIECKOM
CHEMKH.

Tema 2. Coop, 0O6paboTka 1
aHaJIM3 JaHHBIX
0pTO(HOTOCHEMKH.

Moayab Ne8. «IIpumeHenune
BAC B pa3Jm4HbIX
0TpacIsAX».

12

12

Tect

HOK Ne 8.
https://firpo.ru/activi
ties/projects/

Tema 1. Texnonorus
npumenenus: BAC B reonesnn
U KapTtorpapuu.

Tema 2. TexHonoruu
npumeneHus bAC B apyrux
OTpacisix, TAKUX KaK:

— JICCHOE XO035MCTBO;

— OXpaHa OKPY’KaloIIe CpeIbl;
— CEIIbCKOXO03SMCTBECHHBIC
paboThI.

IIpoektHas
pabora.
Joxmanm o
TEXHOJIOTHUH
NIPUMEHEHUS

Mopayb Ne9. «3D —
MO/eIHPOBaHUE U
npoekTupoBanue BAC».

30

23

Tect

HOK Ne 9.
https://firpo.ru/activi
ties/projects/

Tema 1. OcHOBEI
aBUaMOJICITUPOBAHUS
CaMOJIETHOT'O THIIA.

Tema 2. OcHoBbl 3D —
MOJICJTUPOBAHHSL.

Tema 3. I1O s 3D —
MOJICTTUPOBAHHSL.

Tema 4. IToaroroska 3D —
MOJEIU K I€YaTH.

Tema 5. Ucnions3oBanue 3D—
MpUHTEpa JUIsl TIeYaTu
KOMILIEKTYIOIUX.

Tewma 6. BeiOop HaBecHOTO
obopynoBanust BAC.

Tema 7. Martepuansl 1Jis
npoussozacTtea BAC.

IIpoussectun
MOJENb U1
neyaTu.

Moayab Nel0 «I"oHoUYHBIIT
BAC».

10

Tect

IIOK Ne 10.
https://firpo.ru/activi
ties/projects/

Tema 1. 'onounsrit BAC.

\S}

Tema 2. Knaccsl, npaBuina,
CYAEHUCTBO.

Tema 3. I[TocTpoenue
CIIOPTUBHOM TPEHUPOBKHU U
COBEPIICHCTBOBAHUE
MacTepCTBa.

Tewma 4. ['oHOUYHBIE Tpacch».




4.1 B oTKpbITOM

POCTPAHCTBE.
4.2 Ha FPV.

Tewma 5. [IpoxoxaeHue 2 0 2 IIpoxoxnen
TOHOYHOI'O MCIBITAHHUS. ne

TOHOYHOTI'O
UCIIbITAHUA

4.Conep:xanme NporpaMmbl

Mopnyab Ne 1. «OcHoBBI Oecnin10THBIX aBHaNMOHHBIX cucTeM (BAC): apxutektypa BAC».
Tema 1. BBoguoe 3aasatue. Texauka 0e301acHOCTH.

Jlexnus: MHcTpyKTax 1mo TexHuke OezonmacHocTH. TexHuka Oe3omacHocTu. [IpaBuia moBeneHus B
IIOMEILEHUH, TAE IPOBOIATCS 3aHATHS.

Tema 2. Teopernueckue ocHoBsl BAC.

Jlexums: 3HakoMcTBO ¢ OecnuioTHbIMH aBuanmoHHBIMH cuctemMamu (BAC). Onpenenenue
becrimnotnoit ABnannonnoit Cucremsl (BAC).

Tema 3. Apxurekrypa BAC.

Jlexumsi: 3Ha4eHUE apXUTEKTYphl A 3G (GeKTUBHOrO (QyHKIMOHMpOBaHHS U yrpasieHus BAC.
Komnonentst BAC camosieTHOro THIA.

Tewma 4. 3nauenue u npumenerusi BAC B coBpeMeHHOM MUDE.

Jlexuus: Ponb TeXHMUECKUX XapaKTEPUCTUK U pa3ianuHbIX BUI0B BAC B pelieHuy pa3inuyHbIX 3a1a4.
Mopnyab Ne 2. «Texnuyeckoe ycTpoiicTBo U KOMIOHeHTbI BAC».

Tema 1. OcHOBHBIE TeXHMYECKHE XapaKTepUCTUKU BAC, BEpTOIETHOTO U CaMOJIETHOI'O THUIIOB.
Jlexuus: OcHOBHBIE TEXHUYECKHE XapakTepucTuku bAC BepToeTHOro U caMOJIETHOTO TUIIOB.
Tema 2. Knaccudukanus 6€CIUIOTHBIX JIETaTEIbHBIX alllapaToB.

Jlexuuu: Bunpl u rexunueckue xapakrepuctuku bAC: Aspocrarnueckue BAC, PeaktuBubie BAC,
BAC camonernoro tuna, BAC BeprosieTHOro THMa, MyJIbTUKONTepHBIE U THOpUIHBIE BAC.

Tema 3. Kommnekc ynpasnenust BAC.

[Tpaktuka: Criocobbl 060pynoBanus ynpasieHus cuctembl BAC.

Tema 4. Poccuiickue npousBogutenu BAC u ux nenu.

Jlexuus: OcHoBuble Poccuiickue npousBogutenun BAC. Bxnag B pa3BuTue OTEYECTBEHHOM
unayctpuu BAC.

Mopnyas Ne 3. «IIpuHnuns nojera u ynpasiaenusa BAC».

Tema 1. bezonacHOCTB IOJIETOB.

Jlexuust: Ompenenenue Ge3zomnacHocTH mnoneroB B koHTekcTe BAC. 3HaueHune 6e30MacHOCTH IS
s dexTrBHOTO U HasEeKHOTO GyHKIIMOHUpOoBaHUS BAC. AHanu3 pUCKOB U OMTACHOCTEH.

[TpakTuka: Beinmonnenue 6e30macHOro nojera.

Tema 2. Texnuka 6a3oBoro nuiotuposanus FPV.

ITpaktuka: Tpenaxep FPV, ynpasnenne bAC. B cumynsaTope BBIIIOJIHUATE B3JET C TOUYKH CTapTa U
MOCAaJKy Ha TOYHO OOO3HAYEHHYIO IUIOMIAAKY, Hcrnoib3ys FPV — pexum g ynpaBieHus.
[TposieTuTe CKBO3b CEPUI0 BOPOT MM MEXy 0003HAUCHHBIMH MapKepaMmH, COXpaHss CTaOMIIbHYIO
BBICOTY M CKOpPOCTh, B pexume FPV. BpimosHuTe moner mo 3apaHee 3aJaHHOMY MapuHIpyTy C
W3MEHEHHUEM BBICOTHI, MCHOJIB3ys kKak FPV, Tak m Bua ¢ Tperbero auma JUisi CpaBHEHUS
3¢ (deKTUBHOCTH ynpaBiieHus. Brinmonnurte ceputo pazsopotoB Ha 180 rpaaycoB Ha OrpaHUYEHHON
Tepputopun, ucnonsdys FPV ans TouHoro maneBpupoBaHus. Beimonmnute 3amauy mo cOopy
O0BEKTOB C pAa3IMYHBIX TOYEK KapThl, Hcnonb3dys FPV g HaBuranmum W TOYHOCTU TIPU
NPUOJIMKEHUH K KQKIOMY OOBEKTY.

Tewma 3. Ynpasnenue bAC.

Jlexuus: Ilpunnuner ynpasinenuss camoneTHsIMH BAC. Ilpaktuka: Bbemonnute B3ieT BAC
CaMOJIETHOT'O THIA, JOCTUTHUTE 3a/JlaHHOM BBICOTHI M CTAOMJIM3HPYHUTE MOJET Ha MPSMOM JIMHUU.
Ocy1ecTBUTE CEpUI0 IOBOPOTOB.



Tema 4. IIpaktuka noneros bAC.

IIpakTuka: [Ipaktuka noseroB bAC.

Tema 5. AdpoarHaMKKa U JUHAMUKA I10JIETA.

[TpakTuka: BeinonHuTe noyieT Ha APOHE B CUMYJIATOPE MPH pa3IMUYHbIX YCIOBMSX mosera. (3agaHue
BKJIIOYAaeT B ce0sl BBINOJHEHHE MAaHEBPOB BBICIIETO MHJIOTAXKa, MOJIETHl HA Pa3sHOM CKOPOCTU U
BBICOTE, a TAKXKE B PA3JINYHBIX TOTOJHBIX YCIOBUSAX).

Tema 6. IloneTs! B OrpaHUYEHHOM IPOCTPAHCTBE, IPOH — PEUCHUHT.

[TpakTuka: BeimosHuTe 3a1aHue MOJET JpOHA B OTPAaHUYEHHOM IIPOCTPAHCTBE, BHYTPU 31aHUS WU
CKBO3b Y3KHE IIPOXO/Ibl MEXAY IPENATCTBUIMHU.

Tema 7. 3axBar rpysa.

[TpakTuka: BeimonHuTe 3a1aHue 3aXBaT U IEPEMELLEHUE IPY3a, aKKypaTHasi TPaHCIIOPTUPOBKA.
Tema 8. BrinonHeHne KOHTPOJIBHOIO OJETHOTO 3aJaHUsl.

[TpakTuka: BeimoaHuTe KOHTpOIBHOE 3aaHue 110 Moayto. [IponereTs Tpaccy.

Moayab Ne 4. «IIporpaMmMupoBaHme 1/ M10JIeTOB BHYTPU noMeeHus. Pythony.

Tema 1. OcnoBsl nporpammupoBanusi BAC na Python.

[Ipaktuka: OCHOBHBIE TIOHATHS O MporpaMMmupoBanuu U ynpasieHud BAC. OcHOBHBIE (YHKIIUH
IporpaMMHOro nojiera. OnepalnoHHbIE CUCTEMbI M IPOTPAMMBI JIJISl IPOTPaMMHUPOBAHUS TOJIETA.
Tema 2. PaGoTa co criMcKOM JTaHHBIX.

[TpaxTuka: [IporpaMmmupoBanue anroputmoB ynpasienus bAC.

Tema 3. Pa3zpabotka anroputma aBToHoMHOro niojieta BAC.

[TpakTuka: Pa3paboTka anroputma aBToHOMHOro 1nosiera bAC.

Tema 4. [Ipaktuueckoe 3aganue: Hanucars nporpamMmmy Ha Python ans aBTonomHoro nonera BAC
MYJIBTH POTOPHOTO TUIa BHYTpH nomerienus (B orcyrctsun GPS curnana).

Moayabs Ne 5. «IIporpaMmmMupoBaHMe KOHTPOJIepa, YCTaHOBJeHHOro Ha BAC npu momomm
C++».

Tema 1. M3ydyeHue HaBBIKOB CO3JIaHMs aJTOPUTMOB Ui OECIMIOTHBIX JIETATENIbHBIX amlapaToB
(mporpammupoBanue apToHoMHoro nosiera Outdoor u Indoor).

[Tpaktuka. PazpaboraTts anroputm aBroHoMHOro nosuera Outdoor u Indoor.

Tema 2. OOuue cBeneHus o s3bIKe nporpaMmmupoBanus C++.

Jlexuust: OcHOBHBIE MOHATHUSA. A(aBuT s3bIKa. [IpocThie onepanuy.

Tewma 3. Peanuzarus C++ B mporpaMMUpOBaHUU JAPOHOB.

[TpaxTuka: [IpuMeHeHNEe TPAKTUYECKUX HABBIKOB TPOrPAMMHUPOBAHMS.

Tema 4. IIporpammupoBanue anroputmMoB yrnpasieHust bAC.

[Tpaktuka: [IporpamMmmupoBaTh OECIIUIOTHUK Ha BBIITOJIHEHHE MPOCTEHIINX IEHCTBUIN «BBEPX, BHU3Y,
«BIIEBO, BIIPABOY.

Tema 5. Hanucate nporpammy Ha C++.

[TpakTika: BEINOTHUTH CKPUIIT HAITMCAHUSI TPOTPAMMBI.

Moayasb Ne 6. «cnoab3oBanue 1aTunkoB BAC u cO0op 1aHHBIX».

Tema 1. CeHcOpbI U AaTYUKHU U1 cOOpa TaHHBIX.

Jlexuust: Kak paboTarot natuuku. Poib 1aTunkoB Ha yctpoiicTse. [IpakTuka: kak 1aT4uku paboTaroT
¢ uHpopmaruei.

Tema 2. JlaTuuku: akcenepoMmerp, rupockon, nansHomep GPS.

Jlexuus: Onpenenenne 1aTYMKOB U MX poJib B cucteMe ynpasieHus U HaBuranuu BAC. 3Hauenue
JATYUKOB JUIs 00ecrieyeHHst aBTOHOMHOCTH, CTa0MIIBHOCTH M O€30ITaCHOCTH MOJIETA.

[Tpaktuka: UHTerpupyiite HaT4MKyd B CUCTEMY YNpPaBIEHHUS JAPOHA, MOAKIIOUMB UX K apAyHHO—
KOHTpOJUIEPY MOJIETA.

Tewma 3. JlaTuuku ipu cOOpPKE B MaCTEPCKOM.

IIpaktuka: Tpenaxep JlaJIbHOMEp PACCTOSHUE B MACTEPCKOM.

Monayab Ne 7. «O6padoTka u aHaau3 JaHHBIX nojieta BAC».

Tema 1. Coop, 00paboTKa U aHANMU3 JaHHBIX (POTOrPAMMETPUUECKON ChEMKH.

Jlexuus: U3ydyenue TexHonoruu cbopa u 00padoTka JaHHBIX POTOrpaMMETPHUS ChbEMKH.

[TpakTuka: AHamU3 NOTYYEHHBIX TAHHBIX MO CPEACTBaM (POTOrPaMMETPUIECKON ChEMKH.



Tema 2. Co0p, 00paboTKa U aHANINU3 JAaHHBIX OPTO(POTOCHEMKH.

Jlexums: Mzydyenune TexHoiaoruu coopa u 00paboTka TaHHBIX OPTOPOTOCHEMKH.

[TpakTrka: AHaMU3 NOTYYEHHBIX JaHHBIX MO CPEACTBAM OPTO(HOTOCHEMKH.

Moayab Ne 8. «IIpumenenue BAC B pa3iMuHbIX OTPACIAAX».

Tema 1. Texnonorus npumenenust BAC B reosie3un u kapTorpaduu.

Jlexums: Pa3Butne u npumenennss BAC B reoae3un u kaprorpadguu. Coop u o6paboTka TaHHBIX.
[Tpouenypa 1o UCOIb30BaHUIO BO3AYIIIHOI'O IPOCTPAHCTBA.

Tema 2. Texnonoruu, npumensiembie BAC B pyrux oTpacisix, TakKMX Kak:

— JIeCHOE X031 CTBO;

— 0XpaHa OKPYKarollen cpeabl;

— CEJIbCKOXO03sICTBEHHBIE Pa0OTHI.

Jlekuusi: MOHUTOPUHT M MHBEHTapu3anus yroauid. Co3anue 3JI1eKTPOHHBIX KapT MOJIeH.

Jlexumsi: YTOYHEHHE TpaHHUIl JIGCHUYECTB. BBIsABIEHHME M OIEHKA ymepda OT Ype3BhIYAWHBIX
CUTYalHi.

Jlexmmst: COop, aHANM3 M aKTyalU3alUsl JaHHBIX O COCTOSHUHM OKpY)Karomed cpenbl. Ouxcanus
BBISIBJICHHBIX HapYIICHUI YKOJIOTMYECKOT0 3aKOHOIaTEIbCTBA. BhIsABIECHNE HECAHKIIMOHUPOBAHHBIX
CBAJIOK U OIpefiesieHue UX 00beMOB.

Moayab Ne 9. «3D — moaeaupoBanue u npoektuposanue BACy.

Tema 1. OcHOBBI aBHaMOJEIUPOBAHMSI CAMOJIETHOT'O THIIA.

Jlexuus: Onpenenenne aBUAaMOACIMPOBAHUS U €T0 3HaYCHHE B 00yYEHUH, Pa3BICUCHUSX U HAYIHBIX
uccnenoBanusx. [IpakTuka: BeIOpaTh MaTepuaisl U coopats kopiyc BAC.

Tema 2. OcHoBsl 3D — MoJieTMpOBaHMS.

Jlexuus: OcHOBHBIE TEpMUHBI U TOHTUS B 3D — MozenupoBanuu. I[Iponecc co3panus 3D mozaenei.
Tema 3. IIporpammuoe obecnieuenue s 3D — monenupoBaHus.

[TpaxTuka: [IpoextupoBanue kopmyca u aetaneit BAC.

Tema 4. ITogroroska 3D — Moaenu K revyary.

[Ipaktuka: IloaroroButh 3D-moxens mns medatu Ha 3D-npuntepe. OTpaboTaTh NpUMEHEHHE
COOTBETCTBYIOIIETO HHCTPYMEHTAPHUS TPOrPAMMHOT0 00ECTIeUeHUSI.

Tema 5. Vcnionb3oBanue 3D — npuHTepa, neyatb koMmriekryromux bAC.

Jlexuus: Texnonorus pabotsl 3D npuHTEpa.

[TpaxTuka: [leyats koMiuiekTyromux netanei. lllnudoska u o6padboTka neranei.

Tema 6. Beibop HaBecHoro 060opynoBanus BAC.

[TpakTuka: Dxcmiyaranus HaBecHOro obopynosanust BAC.

Tema 7. Marepuansl 1uist npousBoactsa bAC.

Jlexuus: 3HaueHue NpaBUILHOTO BbIOOpa MaTepHraioB s npoussojcTea BAC.

[TpakTtuka: BpiOpaTh onTHManbHBIE MaTepuanbl A Hpou3BojacTBa kopmyca BAC ¢ yuetom
TpeOOBaHM MO MPOYHOCTH, AAPOAMHAMUKE U SIKOHOMUUYECKON 3(H(PEKTUBHOCTH.

Moayab Ne 10. «I'onounsbiii BAC».

Tema 1. T'onounslit BAC.

Jlexuus: Onpenenenne roHouHoro bAC n ux poiib B COpEBHOBAHMSIX U YEMITMOHATAX.

[TpaxTuka: Pazpaborats 1 HacTpouTh ciopTHBHYI0 BAC a5 yuyacTusi B rOHKax.

Tema 2. Knaccel, npaBuiia, Cy1efCTBO.

Jlexuus: 3HaueHue copeBHoBaHMM mo BAC nns pa3sBuUTUS MHAYCTPUM U TEXHOJOTHH B oOnactu
OeCIUIIOTHON aBHUAIUH.

[TpaxTuka: IloaroroBka K y4acTrio B COpEBHOBaHHSIX 110 aBTOHOMHOMY MUJIOTUPOBAHUIO, COOITI01as
npaBuia U TpeOOBaHMS K YYACTHUKAM.

Tewma 3. [TocTpoeHne CIOPTUBHON TPEHUPOBKHU M COBEPLIEHCTBOBAHNE MAaCTEPCTBA.

[TpakTuka: YiyuiieHHe HaBBIKOB MAaHEBPHPOBAHUS U HAaBUTALMU IYTEM IMPOXOXKJIEHUS CIOKHBIX
MapIIpyTOB Ha BpeMSI.

Tewma 4. ['oHOUYHBIE TpPaCCHI.

[TpaxTuka: [IpoxoxaeHne rOHOUHBIX TPAcC B OTKPHITOM ITPOCTPAHCTBE.

[Tpaktuka: [IpoxokaeHre TOHOYHBIX TPACC HA CUMYJISITOPE, 0TpabOTKa CIOXKHBIX MapIIPyTOB.



Tema 5. IIpoxoxnenue ronouyHoro ucneltTanus. IIpakrtuka: IIpoxokaeHHE TOHOYHBIX Tpacc Ha

BPEM:, BBITIOJIHCHUE CIIOXKHBIX U ITPOCTBIX TOHOYHBIX HCIIBITAHHH.

S5.KanenaapHuplii yueOHbIi rpadpux

JucounmHe! (MOIyIN). Bcero KomnuectBo | IlpomomxuTenbHOCT

ba30BbIil ypOBEHb OCBOCHHUS aKageM. 3aHATHI B OJIHOTO 3aHATHUS (MHH)
HacCcoB B Ioa HCIOCIIIO

Moy Ne 1. «OCHOBBI O€CTTHITOTHBIX 8 2 45

apuannoHHbix cucteM (BAC): apxurektypa,

BAC»y.

Mopyne Ne 2. «TexHuueckoe yCTpOUCTBO U 8 2 45

KOMITIOHEHTHI BAC».

Mogyne Ne 3. «IIpuHuumbl nojera u ymnpasieHuss | 36 2 45

BAC».

Monyns Ne 4. «IIporpammupoBanue bAC nnst 10 2 45

N0JIETOB BHYTpH nomenienus: Pythony.

Mogyns Ne 5. «IIporpammupoBanue kouTposuiepa, | 10 2 34

ycranoBieHHOro Ha BAC npu nomomu C+Hy.

Monyns Ne 6. «Ucnonbs3zoBanue ngatunkoB BACu | 12 2 45

cOOp TaHHBIXY.

Monyib Ne 7. «O0paboTKa 1 aHAIN3 JTAHHBIX 8 2 45

noseta BAC».

Mopyns Ne 8. «IIpumenenne BAC B paznnyuHbix 12 2 45

OTPaCIIIX»

Mopyne Ne 9. «3D — MmoaenupoBaHue u 30 2 45

npoextuposanue bACy.

Mopynb Ne 10. «I"'onounsliit BACy. 10 2 45

6. OneHoOYHbIC MaTePUAJIBI
®opMbl IMATHOCTHKH YCHELIHOT0 OCBOCHHUS MOAYJIel MPOrpaMMbl

HanmenoBanue | @opmel DopMbI YpOBHH OCBOEHHSI 3HAHUHI
MOAYJIA 3aHATUN [OJIBEJICHUS UTOI'OB Huzkwit Cpeanuii OtcyrcTBHE
YPOBEHb YpPOBEHb 3HAHUM | 3HAHUI
3HAHUU

Mopyab Ne 1. | Jlexuuu, Ompoc ciymarenei mo OrtcyTcTBUE Hesnauutensueie | [Ipounsie
«OCHOBBI JUCKYCCHUH MPOIIEHHBIM TEMaM, 3HaHUH, 3aTpyAHEHUS B 3HAHUS B
0ecmMIOTHBIX | (TeopeTHYecKHe | MOJBEIEHHE HTOTOB cnabple 3HAHUSA | OTBETax IO MpaBUIIax
ABHAIMOHHBIX | 3aHSITU) JTIMarHOCTHKU OCBOCHUS 0 MPOHAEHHOM | TEPMUHOJIOTHH U | TEXHHUKH
cucTeM MOJTYJISI. MaTepHae OTIpEeICIICHISIX 6e30macHOCTH,
(BAO): Temsl 114 onpoca: BAC ONpeJeNICHUsIX,
apXUTEKTYypa, — [IpaBHJIA TEXHUKU MIPUMEHEHNUH U
BAC». 6e3omacHocTH; ctpykrype BAC

— onpenenenue BAC;

— xkoMnoHeHTE BAC;

— 3Ha4YCHHUE U

npumenenne BAC;

— pois BAC B

COBPEMEHHOM MHUpE,

KaKWe 3a7a49H peraT

npu oMot BAC
Monyas Ne 2. | Jlekuun, Omnpoc cirymaTteneif mo OTtcyTcTBHE Hesnauurensusie | IIpounsie
«Texunyeckoe | IUCKYCCHH HpPOIIEHHBIM TEMaM, 3HaHU, po0eIsl B 3HAHUS B
YCTPOMCTBO U | (TEOpPETHUYECKUE | MOJBEICHUE HTOTOB ciaOble 3HaHUS | 3HAHUH obislactn

3aHATHS). TEPMUHOJIOTHU U | TEXHHUYECKOTO




KOMIOHeHThI | [IpakTHyeckue | AMarHOCTUKH OCBOCHHUS O MPOMIEHHOM | ONpEeNeIeHUX yCTpOICTBa.
BAC». 3aHATHUSA MOJTYJISL. Marepuaie TEXHUYECKOTO 3HaHUA IO
— TeXHUYECKHUE ycrpoiictBa BAC | mapamerpam
xapakrepuctuku BAC KIaccu()UKaIuu
(BepToneTHOTO/CaMOJIETH BAC.
OTO THIIA); TexHndeckue
— Knaccudpukamun BAC; XapaKTePUCTHK
— Poccuiickue U CaMOJIETHOTO
npousogutenu bAC U BEPTOJIETHOTO
TUIA
Mopayas Ne 3. Brmmonuenue nonernoro | Cnaboe ymeHue | YMmeHue YBepeHHas
«IIpuHIUIBI 3a1aHUS: MMWIOTHPOBAHUSA | NPABUIBHO paboTa B
1moJjiera u [IunotupoBanue npu MOJIb30BAThCS nporpamme
ynpasJjaeHus IOMOILUA CUMYJISATOPOB U obopynosanuem | FPV
BAC». FPV. (mpoxoxnenne
Tpaccel 3a 20 ceKyHN)
Moayan Ne 4. [IpakTuueckue Hanucats nporpammy Ha Mogens He He yBepennoe Mopens neraet
«IIporpaMmupo | 3aHATHA Python 1yt aBTOHOMHOTO neraer yIIpaBJIeHHE
Banue BAC nns nonera BAC mynstu
M0JIeTOB POTOPHOTO THIIA, BHYTPU
BHYTPH nomerenus (B orcyrcrBun
noMeneHust GPS curnana).
Python». — JIBUKEHHE MOJENIN
Moayan Ne S. Jlexuum, Hamucate nporpammy C++: | Cnaboe ymenue YMmenue VBepeHnHas
«IIporpaMmMupo | IUCKyccHH — IBW)KEHUE MOJEIN MPOrPaMMHPOBAH | MPaBHIBHO pabora ¢
BaHUe (TeopeTnueckue «BBEPX—BHH3Y; ust TIOTB30BATHCS IPOrpaMMOii
KOHTpOJLIEpa, 3aHATHUA). — IABW)KCHUE (OTKPHITH, obopynoBaHHEeM
ycranoBieHHor | IIpakruueckue 3aKpPBITh 3aXBaT»
o Ha BAC npu 3aHATHS
nomomu C++».
Moayas Ne 6. Jlexmuu, Hcnons3oBanue CialpbIii HaBBIK YMmeHue YBepeHHas
«Hcmonb30Ban | ITUCKyCCHH HPOTPaMMHOTO cOOpKH 1 IIPaBUIIBHO pabora ¢
He TaTYHKOB (Teopernueckue obecreueHus st 9KCILTyaTaluu TI0JIB30BATHCS 000opyIOBaHUEM
BAC u coop 3aHATH). 00pabOTKH TaHHBIX U 000pya0BaHUS 000pyZOBaHUEM U | JAJISI TOTYYEHUS
JAAHHBIX». [TpakTrueckue MpUMEHEHHUs, OTydeHHUE MIPUMEHEHHE uHpopMayu
Moayab Ne 7. 3aHATUSA “HQOpMAIIH 13 TEXHOJIOTUU
«O6padoTka n MIOJIy4YEHHBIX JaHHBIX
aHAJIN3 JaHHBIX
nosuera BAC».
Moayas Ne 8. Jlexuuu, Hanucats noxnan, He packpbiTa IIpe3enTanus Bribpana
«IIpuMeHeHHe TIACKYCCUH MOATOTOBHUTH MPE3CHTANIO | Te€Ma JOKIAfa, MOATOTOBJICHA, HE | aKTyaJbHas
BACB (TeopeTnueckue Ha Temy: «BAC B IIpe3eHTalus He packpseiTa Tema oTpacib
Pa3IHYHBIX 3aHATH) Pa3IHIHBIX OTPACTIAX)» MOATOTOBIICHA JOKJIaza MIPUMEHEHHS
0TPaCIAX». BAC, noxnan
HOJTHOCTBIO
pacKpbIBaeT TeMy
Jlexuuu, Opranu3oBatb Ci1a0bl1it HaBBIK COOPKH U YMmeHue YBepeHHas
TIACKYCCUH MacTep — Kiace, B | Mogenupoanust BAC MPaBHIEHO pabora,
(TeopeTHdecKkme | paMKax KOTOPOTO MOJTE30BaTHCS MOJIETTUPOBaHNE U
3aHATHS) CITyIaTean obopynoBaHuEM cOopka Mozenu
[IpakTHueckue | CMOIENUPYIOT U
3aHATHUS odopMaT MOJIENb

BAC

[IpoBenenue
HUTOTOBOIO
TOHOYHOTO
COpPEBHOBATENBHO
ro 1HoJeTa u
y4acThe BCeX
ciyuaresnen B
COPEBHOBAHUU

7. PecypcHoe obecnieueHue

TpeboBanus K NOMeIEHUAM




Crnennanu3upoBaHHbIE KIAcChl (KPY)KKH) CO3Jar0Tcs Ha 0aze  00meo0pa3oBaTeIbHBIX
opraHu3aryi (ko).

KonuuecTBo pabounx MecT JUIsl CO3JaHMsl ClIEUAIN3UPOBAHHOIO Kiacca (KpyXkKa) — He MeHee 12
pabounx MECT JJIsi 00yJarouuXxcsl.

Jis  co3maHuWs  CHCIHMATU3UPOBAHHBIX KJIACCOB (KPYKKOB) HEOOXOJMMO TIPEIyCMOTPETh
MOMEILEHUS JUIsl IPOBEACHUS ayIUTOPHBIX, MPAKTUUECKUX 3aHATHI M OpraHU3alliy IMOJIETHBIX
30H.

Jl1s mpoBeieHrs ayIMTOPHBIX U MPAKTUUYECKUX 3aHATUN, KOTOPOE BKIIIOYAET B ce0sl Clieayolne
30HBI B COOTBETCTBUU C KOJIMYECTBOM PaOOUUX MECT:

— pabouas 30Ha co cToamMu, 000pyAOBaHHAs B TOM YHCIIE IEPCOHAIbHBIMU KOMITbIOTEPAMU;

— PEeMOHTHasl CTaHIus U 30Ha 3D—neyaru;

— pabouee MecTo MperoaaBaTess;

— Majas 1oJieTHas 30Ha.

s nmpoBeneHus ayIUTOPHBIX, MPAKTHUECKUX 3aHATUN M OpraHU3allMi MaJlol MOJETHON 30HbBI
PEKOMEHIOBAHO 00€CIIeYUTh MOMEIIeHHe TUIoNIa s He MeHee 100—120 M 2 u BBICOTOM MOTOJKA
HE MeHee 3 M.

OcHOBHas TOJIETHAsI 30Ha — O0OPYyJIOBaHHAs TUIOMIAAKA JJIsi JUCTAHIIMOHHOTO MUJIOTUPOBAHUS
OeCTMIOTHBIX BO3AYIIHBIX CYyI0OB PEKOMEHI0BAaHO 00eCeYUTh TOMEIIeHHE OO TIoaIbio He
Menee 100 M2 1 BBICOTOM MTOTOJIKA HE MEHEE 3 M.

Bo Bcex nmomemnieHnsIx He0OXOAMMO 00ECTICUUTh OCBEIICHUE B COOTBETCTBHH C JACHCTBYIOIIUMU
tpeboBanusimu (CanlluH) k BHyTpeHHEMY OCBEIICHUIO Pa0OYUX MECT.

Bo Bcex nomernienusix Heo6xoauMo 00ecreunTh HalTnuue ceTu IHTepHET CO CKOPOCThIO HE MEHEe
100 M6/c.

[Tpu opraHu3amyy MOJIETHBIX 30H HEOOXOIUMO 00SCTICUUTh HATUIHE IEMITI(UPYIOMIETO MOKPBITHS
nona. [loBepXHOCTh OMKHA OBITH MAaTOBOW W MMETh HEOJAHOPOIHBIA pHCYHOK. [lomycTumo
MCIIOJIb30BaHUE HAIICUYATAaHHBIX OAaHHEPOB.

[Ipu opranuzanuu pabouumx MecT OOydaroluXcs JUIsl MPAKTUYeCKuX paboT HEoOXOAMMO
obecrieunTh (PYyHKIMOHAIBLHBIC CHCTEMBI BEHTUJISIIUN M OTOILJICHHS, IIO3BOJISIFOIINE ITPOU3BOIUTH
MPAKTUYECKHUE 3aHATHSI, a TaKXKe HAM4YMe KOHTYpa 3a3€MJICHUS ISl SJEKTPOIUTAHHUS U CETU
c1a00TOYHBIX  MOJKIIOUEHHUW C ONTOPa3Bs3KOM W BHYTPEHHUM  COMPOTHUBJIICHHEM K
AIIEKTPONUTAHUIO U CIA0O0TOYHBIM ceTsM. HeoOxomumo obecrednTh cO3qaHUe YCIOBUH AMist
COXPAHHOCTH JIOPOTOCTOSIIETO 000pyAOBaHUs (CKJIAICKOE TTOMEIICHHUE ISl XpaHEHWs, HAIuIne
WHXCHEPHO—TEXHUYECKIX CpPEICTB OXpaHbl, B TOM YHCIIE€ CHCTEMbl BHICOHAOIIOACHHS).
O06s3aTenbHO: TpeOOBAHKE 110

MOKapo0e30MacHOCTH — HAJIMYKE MPOBEPEHHOTO OTHETYIIUTENS, a TAK)KE HATMYNE OTHEYOPHBIX
cei(oB UM CYMOK JIJIsl XpaHEHHS aKKYMYJISITOPOB.

MartepuabHO — TeXHHYeECKOe OCHalleHHe IUIOIIAJAKH IpPOBeleHHs 00pa30BaTeJbLHOI0
npoiecca

O6mmas 30Ha:

— CTEJUIAXH ISl XpaHEeHUs1 000pyI0BaHUS;

— UHTEPAKTUBHBIN HHBEHTAPH;

— SIIUKY 711 XpaHEeHUsI BEIIeH U 000py10BaHMUSI.

Manas nosieTHas 30Ha:

— ceT4aThlii KyO He MeHee yeM 3x3x3M;

— MaThl 7151 CMATYEHUS y1apa IpH MaIeHUH KONTEPOB;

— CTAIMOHAPHBIA MOAYJIh; YIBTPA3BYKOBBIC U3TydaTEIH Masiku (He MeHee 4 IIT.);

— KOMILJIEKT MPOBOJIOB ISl COEIMHEHUSI U3TydyaTeNel; KpersieHue u3ayJdaTeseil Ha CTeHYy.
OcCHOBHas MOJIETHAS 30HA:

— obmrast momaap He MeHee 100—300 M2, orpakieHue 3alUTHON CETKOM;

— KOMIUJIEKT TPACCHI JIJISl TIOJIETOB;

— aMOPTHU3UPYIOILIUE MATHI HA MOJI 00IIeH TTOJETHOM 30HbL;

— CHCTEMa yJIbTPa3ByKOBOW HABUTALMH B TOMELIEHUH, coBMecTuMOil ¢ bBC.



PemontHas crannus u 3oHa 3D—nevaru:

— cTOJI pabounii MOHTAKHHUKA;

— paauoarnmaparypsl;

— pabouee Kpecio Ha Kojecax;

— CTOJI KOMITBIOTEPHBIN;

— 3D — npunTep;

— mporpaMmmHoe obecrieueHue st co3aanus 3D — monenei;
— nporpamma Jyis nnedata 3D — npunTepa;

— MasIbHast CTaHLUSA C (peHoMm;

— JIIMOYJIOBUTEIIb;

— KJICEBO IMHCTOJIET;

— Habop HanuIeH;

— IITAHT€HIIUPKYJIb;

— Habop MAPHUPHO—TYOLIEBOr0 HHCTPYMEHTA;

— KJIFOYM U1l IPOTIEIIEPOB;

— HabOp MHCTPYMEHTOB JUIs Ak,

— nepxarenb «TpeTbs pykay» ¢ JIymou;

— KOBPHK JJIS TalKH;

— mpuOOp U3MEPEHUs HANIPSDKEHUs OaTapew;

— pyJieTKa U3MepHTebHas;

— 3a)KHUM JIJIs1 MOTOPOB;

— Ha0Op LIECTUTPAHHBIX KIHOUEH YAJTUHEHHBIX;

— HabOp OTBEPTOK ISl TOYHBIX padoT;

— TOPLEBOM KJIIOY;

— KpUMIIEp;

— 1ypynoepT + Habop OuT;

— HOYTOYK;

— MBIIIIb KOMIIbIOTEPHAS;

— PEMKOMILIEKT, MpeAHa3HAYE€HHbIH ISl IPOrpaMMHUPYEMOro yueOHOro Habopa KBaJpoKONTepa;
—PEMKOMILIEKT, IpeHa3HaueHHBbIH /1151 KOHCTPYKTOPA CIOPTUBHOTO KBaIPOKONTEPA;
— TyM0a JiIsl MHCTPYMEHTOB CllecapHasl.

Pabouee mecto oOyuarorerocs:

— IIporpaMMUpyeMbIii yueOHbIH HaOOp KBaAPOKONTEPA;
— MPOrpaMMUPYEMbIi yueOHBIN KBaJPOKONTED;

— KOHCTPYKTOP CIIOPTUBHOI'O KBaJIPOKOIITEPA;

— JIONOJHUTENbHbIE aKKYMYJISTOPBI AJIs1 IPOrpaMMHUPYEMBbIX y4eOHBIX HAOOPOB KBaIPOKONTEPOB
Y CIIOPTUBHBIX KBAJPOKONTEPOB;

— FPV ouku (uuem);

— KJIGEBOH ITHCTOJICT;

— Habop Hajdue;

— IITAaHT€HIIUPKYJIb;

— Habop MApHUPHO—TYOLIEBOTO HHCTPYMEHTA;

— KJIH0Y JUIsl IPOTIEIIEPOB;

— npubop uzMepenus Hanpsokenus LiPo 6arapeu;

— pyJieTKa U3MEpUTENIbHAS;

— 3a)KHUM JUJIs1 MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KIIFOUEH YAJIMHEHHBIX;

— HabOp OTBEPTOK JUIsl TOUYHBIX padoT;

— TOPUEBOM KJIIOY;

— KpUMIIep;

— HoyTOYK (nnu [I19BM);

— JIECKTOITHOE MPOTrpaMMHOe obecrieueHue s HoytOyka (wiu [I9BM);



— (oTorpaMmMeTprUecKoe IMporpaMMHOE 0OecIieueHue;

— KOMIIBIOTEPHAsL MBIILIb;

— CUMYJISITOP JiJIs1 aBTOHOMHBIX T10JIETOB;

— MporpaMMHoe o0ecriedeHne sl TPEXMEPHOT0 MOJCIIMPOBAHUS;
— pabouee Kpecyo Ha Kojecax;

— TymOa /17151 MHCTPYMEHTOB CJlecapHasi;

— CTOJI KOMITBIOTEPHBIM.

Pabouee mecto neparora:

— HOyTOYK (1nu [I9BM);

— IyJbT PaAUOYIIPABICHUS;

— JIECKTOITHOE MPOrpaMMHOE oOecrieueHue s HoytOyka (wiu [I9BM);
— KOMIIBIOTEPHAsI MBIILIb;

— CTOJI KOMITBIOTEPHBIN;

— pabouee Kpecio Ha Kojecax;

—M®Y;

— MapUIpyTHU3aTOp;

— poyrep.
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