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1. losicHUTEABLHAA 3AIIMCKA

Beenenne

JlononHuTeNbHAs 001Ie00pa3oBaTeNbHas 00Iepa3BUBAIONIas IPOrpaMMa TEXHUUECKOM
HampaBlieHHOCTH «becnuinoTHble aBUAIMOHHBIE CUCTEMbI» (Hanee mo Tekcry — I[Iporpamma),
paccurTaHa Ha oOydJaronIuxcs B Bo3pacre 12 — 17 jeT, Cpok peanu3anuy mporpaMMbl 1 yaeOHbIH
rog. Ilporpamma mpezamonaraer pa3BUTHE OOyYalOmMXCs B OONACTH MOJCTUPOBAHMS,
pPOrpaMMUPOBaHUs, NIJIOTHPOBAHUS, a TaKKe HalpaBieHa HAa (OPMHPOBAHUE 3HAHUN U
HABBIKOB, HEOOXOAMMBIX JJsi palboThl C OECHUIOTHBIMM AaBHALIMOHHBIMU CHCTEMaMH,
CHOCOOCTBYET pPAa3BUTUIO MHXKEHEPHO — KOHCTPYKTOPCKOro MbllnuieHus. Ilporpamma
«becnuiioTHBIE aBHAIIMOHHBIE CHCTEMBD» pa3padoTaHa ¢ y4E€TOM BO3PACTHBIX OCOOCHHOCTEU H
MHTEPECOB 1IEJIEBOI ayAUTOPUH 00YUarOIIHUXCS.

[IporpamMma opueHTUpOBaHA Ha 00YYAIOIIMXCS, TPOSBISIONINX HHTEPECHl U CKIIOHHOCTH
B oOmactd WHPOPMATHKH, MATEMATHKH, (U3UKH, TEXHOJOTMH, OCHOB 0€30MacHOCTH

KHU3HCACATCIIBHOCTH U aBHallU.

HopmaTuBHbIe 0OCHOBaHMS 1JIs1 pa3padoTKU NPOrpaMMbI:

- GdenepanbHblii 3aKk0H OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny;

- Vka3 [lpesunenta Poccmiickoit ®eneparmm or  07.05.2018 Ne 204 «O HanuoHa bHBIX
LeNsX W CTpaTerMuecKux 3amadax pasButus Poccuiickoii ®Deaepanuu Ha nepuof ao 2024 romay;

- Pacnopsbxenne IlpaButensctBa PO ot 21.06.2023 Ne Ne 1630—p «O06 yTBEpKaeHUU
Crpareruu pa3Butus OecnmiioTHoU aBuanuu Poccuiickoit @enepannu Ha nepuon 1o 2030 roga u
Ha nepcnekTuBy 10 2035 roaa u miaHa MEpOIPHUATHI 110 €€ peallu3aluny;

- Pacnopsikenue IlpaBurensctBa P® ot 31.03.2022 Ne 678—p «O0 yTBepxkaeHUU
Konuenmuu pa3BuTHs AONOJHUTEIBHOIO 00pa3oBaHUs AETEN W NMPU3HAHUU yTPATUBILUM CUIY
Pacniopstxenus IIpasurensctea PO ot 04.09.2024 Nel726-p»;

- IlocranoBnenne I'maBHOrO rocyaapctTseHHoro canutapHaoro spaya P® or 28.09.2020
No28 «O6 yrBepxaenun CII 2.4.3648-20 «CaHuTapHO—-3IUAEMHOIOIHYECKHE TpeOOBaHUSA K
OpraHM3alysIM BOCIIUTAHUS U 00YUEeHHUsI, OT/IbIXa U 03/I0POBJICHUS IETEH U MOJIOCKI;

- Ilpukaz MunucrepctBa mnpocsemienuss Poccuiickoit ®epepaunn ot 27.07.2022

Ne629 «O06 yrBepxaeHun llopsiika opraHu3aluu U OCYIIECTBICHUS 00pa30BaTEIBLHON NEATEIIEHOCTH T10

JOIIOJTHUTCIIbHBIM O6H.[eO6paBOBaTCJ'H:HI)IM nporpamMmmam».

HanpagsJjieHHOCTH IPOrpaMMBbl — TEXHUYECKAsI.



AKTYaJbHOCTb IPOrpaMMBbl.

B coorBercTBun c yrBepkaeHHoW oT 21 wumroHs 2023 Ne 1630—p IlpaBurtensctBoM
Poccutiickoit ®enepanuu CtpaTterueit pa3BuTus OecrmuiIioTHOW aBuanuu Ha riepuoa a0 2030 ronxa
u Ha mepcnektuBy A0 2035 roma, B Omwkaiiue MIECTh C MOJOBHHOM JieT B Poccum momxHa
MOSIBUTHCSL HOBAasi OTPACib SKOHOMHUKH, CBSI3aHHAs C IPOU3BOJACTBOM M HCHOJIb30BaHUEM
Ipa)XXTaHCKUX OeCIIJIOTHBIX ammaparoB. Jlannas [Iporpamma B pamkax (enepanbHOTO MPOEKTa
«Kanpel 11 0eCUIIOTHBIX aBHAIIMOHHBIX CHCTEM» HAIlMOHAIBHOTO TpoekTa «becnmuioTHbie
aBHUAIIMOHHBIE CUCTEMBI» 00eCIeunBaeT 00yJaronuMcsi BO3SMOKHOCTb OCBOMTh 3HAHUS B 00J1aCTH
OCCIUIIOTHBIX JICTATEIBHBIX AaNlapaToB, HABBIKH IMPOTPAMMHPOBAHUS, MOJICIUPOBAHUS H
MUAJIOTUPOBAHUS, KOTOpPbIE B HACTOsSIIEE BpeMsi SBISIOTCS BocTpeOoBaHHBIMH. KoHuemims
[IporpaMmMbl  OKa3plBaeT BIHMSHHUE HA  pPaCIIMPEHHUE JIOMOJHUTEILHOTO  00pa30BaHUs
o0Oy4aroluxcsi, peaqu3alui0 MOJOJCKHON TMOMUTHUKH M CO3JaHHE CHUCTEMbl MMOATOTOBKU
CICIMAIMCTOB B 00JacTH pa3pabOTKH, MPOU3BOJCTBA M JKCIUTyaTallMM OCCIIIIOTHBIX
ABUAIIMOHHBIX CUCTEM, a TAaK)KE€ KOHTPOJIb 32 YPOBHEM KBATM(UKAIIMK TaKUX creruanuctos. [Ipu
pealiM3ali  TpPOEKTa OOJbIIOE BHHUMAHUE YAENSETCS MPHUBICYCHUIO  OO0YYarOIIUXCS
00pa30BaTeNbHBIX YUYPEKICHUI K y4acTHIO B Iporpammax Mo OeCHUIOTHBIM aBHAIIMOHHBIM
cucteMaM. Takum oOpa3oM, BOBMOXKHO YCUJIUTh TE€XHOJIOTHYECKUN MOTEHIIMAN ISl 00ecriedeHUs
0€30MMaCHOCTH CTPaHBI, MOBBIICHUS YP(HEKTUBHOCTH YKOHOMHUKH U yIyUYIICHHS Ka9eCTBA KU3HH
rpaxnaal. B utore B Poccun 10mkHAa BOBHUKHYTh HOBasi SKOHOMHUYECKAas OTPACIb, CBA3aHHAS C
pa3paboTKOil ¥ NCTIONIF30BAaHNEM TPAXKIAHCKUX OECITUIOTHBIX amlmmapaToB.

HoBu3Hna 3T0# nporpaMMbl 3aKJIF0YAETCS B UHTETPAIIMH COBPEMEHHBIX U HHHOBAITMOHHBIX
JOCTHKEHUM B oOjacTu Mayioll OeCHWIOTHOW aBHAIlMHM, a TAK)KE HCIOJIb30BaHUHU LHU(PPOBBIX
TEXHOJIOTUH, BKIIOUas u(poBoi 00pa3oBaTeNbHbII KOHTEHT.

Metoasl u popmbl peanusanuu IIporpammer:

—  OJITHUM U3 KITFOUEBBIX METOJIOB SBJISIETCS MPOEKTHO—OPHEHTHPOBAHHOE 00YUYeHue,
KOTOpOE MO3BOJISET 00yJaromuMcs MPUHUMATh aKTUBHOE y4acTHe B pa3paboTke U peanu3aiun
peabHBIX MPOEKTOB, CBA3AHHBIX C UCIIOIH30BAHUEM OECIIIOTHBIX aBHAIMOHHBIX CUCTEM (J1aliee
no tekcty — BAC). DToT MeTos crnocoOCTBYeT yriayOleHHI0 3HAHHUM, Pa3BUTHIO TBOPUYECKOTO
MBIIIJICHHS] U HABBIKOB KOMaHIHOM paOoTHI;

— HMHTEPAKTHUBHbIE METOAbI 00y4eHMs, TaKU€ KaK CHUMYJIIIUM U BUPTYyaJbHBIE
naboparopuu, UrpaloT BaXHYI posib B moarotoke crnernuanuctoB no BAC. CnernuanbHbie
MPOTrpaMMHBIE KOMIUIEKCHI MO3BOJISIOT MOJAEIUPOBATH PA3NMUYHBIE CIIEHAPUM TOJIETa JAPOHOB,
aHAJIM3UPOBATh MOBEICHUE alllapaToB B CIOXKHBIX YCIOBHSIX M MPOBOJAUTH IKCIIEPUMEHTHI 0€3

PpUCKa HOBPCIKIACHUA ,[[OpOFOCTOSILHCf/'I TCXHHUKU,

— MNpaKkTHYecKHe 3aHATHSA, TJe o0Oydaroluecss MOTYT HEMOCPEICTBEHHO YIPaBISTh
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OECNUIOTHBIMI ABUALIMOHHBIMU CHCTEMaMH, SIBJISIOTCS HEOTHEMJIEMOM YacThi0 Yy4eOHOTro
mpormnecca. OTH 3aHATHSA MO3BOIIIOT OTpﬂGOTaTB HaBLBIKW YHOPAaBJICHUA APOHOM, OLICHUTHL Cro
MOBE/ICHHE B PA3IMYHBIX CUTYAIUSIX U YCOBEPIICHCTBOBATh TEXHUKY MUJIOTUPOBAHUS;

— TeopeTHYecKHe JIEKIIUM U CEeMUHAPCKHUe 3aHATHS, HApaBJICHHbIC HA W3yYCHHE
OCHOB 6GCHI/IJIOTHLIX ABUALIMOHHBIX CHUCTCM, IMPUHIMUIIOB II0JICTA U YHPABJICHUSA, TCXHUYCCKOI'O
yCTpOfICTBa " aCIICKTOB NPUMCHCHHA BACB PA3JIMYHBIX OTPACIIAX;

—  COpeBHOBATEJIbHbIN METO/ — 3TO CIIOCOO BHIMOIHEHHS TPAKTHUECKUX YIIPAXKHEHHH
B (hopme copeBHOBaHUi. CyIIHOCTh METOJA 3aKIIOYACTCS B MCIIOJI30BAHUU COPEBHOBAaHUHN B
KaueCTBC CPCACTBA NNOBLIIICHUA YPOBHA IMTOATOTOBJICHHOCTU 06y11a}0m1/1xc;1.

dopMaMu OpPraHu3alMu 3aHATHI SBISAIOTCS TpyHnoBas (TeopeTHdecKkas 4YacTh) U
WHUBUAYAJIBHO — FPYNNOBast (IPAKTUUECKAsl YaCTh).

Ilenaroruyeckasi mejeco00pPa3HOCTh HACTOSIIEH MPOTPAMMBI 3aKJIFOYAETCSI B TOM, UTO
MocIie e OCBOCHHS 00ydYaroliuecs Mmojixydyar 3HaHUsS U YMEHHUs, KOTOPbhIE MO3BOJISIT UM TMOHSTH
OCHOBBI YCTPOICTBa OECITMIIOTHOTO JIETATEIBHOIO anmapaTa, IPUHIUIIBI pa0OThI BCEX €r0 CUCTEM
H uUx B3aI/IMOIIeI>'ICTBI/I$I, TCXHOJIOTUIO IHWJIIOTUPOBAHUA W YIIPABJIICHHA, @ TAKKC OTTOUYUTH CBOU
HaBbIKM B nuiotupoBaHud BAC U 1OJyuyuTh COPEBHOBATENbHBIM ONBIT Ha Pa3IMYHBIX
TPEHUPOBOUYHBIX Oa3ax.

Hacrosmass mporpaMMa COOTBETCTBYET OOILIEKYJIbTYPHOMY YPOBHIO OCBOEHHUS U
IpeIoaraeT yAOBIECTBOPEHUE IO3HABATEIBLHOIO MHTEpPECA 00YYaroIlerocs, pacliiupeHHe ero
I/IH(i)OpMI/IpOBaHHOCTI/I B 00J1aCTH OECHMJIOTHBIX JIeTaTeJIbHBIX amnmapaTtoB U CUCTEM, a TaK¥XKE
oOoralieHle HaBbIKaMU OOIIEHMS] U IPUOOpETEeHHE YMEHHIl COBMECTHOW JIESTeNbHOCTH MpPH
OCBOCHHUH MPOrPAMMBI.

Heap mporpamMmbl JOMOTHUTENBFHOTO O0pa30BaHUA TMpeAnonaracT (GopMHUPOBaHUE U
pazBuTHe MPOPECCUOHAITHHOM OpPUEHTAIMKM OO0YYalolerocsi, pa3BUTHE HHTEIIEKTYaATbHBIX
CIIOCOOHOCTEH M MO3HABATEILHOTO HHTEPECa K OCCIMIIOTHBIM aBUAIIMOHHBIM CHCTEMAaM.

3anauu:

JInyHOCTHBIE (BOCIUTATE/IbHBIE):

— BOCHHUTaThb MHTEpEC K TEXHUKE M TpPYyAY, pPa3BUBATh TBOPUYECKHE CIOCOOHOCTHU
1 (OpMHUPOBATH KOHCTPYKTOPCKHE YMEHHSI U HABBIKU;

—  TPHUBUTH KYJIBTYPY MPOU3BOACTBA U COOPKU OECIUIOTHBIX aBHAIIMOHHBIX CUCTEM;

—  chopMHUPOBATh YYBCTBA KOJUIEKTHBU3MA, B3aHMOIIOMOIIIH;

- BOCIIMTATh BOJIO, YYBCTBO CAMOKOHTPOJISA, OTBETCTBEHHOCTHU,



— chopMupoBaTh  CO3HATENBHOE OTHONIEHWE K O€30MacHOCTH Tpyda IIpH

HM3TOTOBJICHUN MOJICIICH;

- BOCIIUTATh TI'PAXIAHCTBECHHOCTb, TOJICPAHTHOCTb, AYXOBHO — HPAaBCTBCHHOC

CaMOCO3HaHHEC,

—  (opMHpOBaTh MATPHOTUYECKYIO MO3UIMIO MOJIPOCTKA Yepe3 BKIIOUCHUE €r0 B

TEXHUUYECKOE TBOPUECTBO U I103HABATENIBHYIO JAESTEIBHOCTD.
MertanpeameTHble (pa3BHBaOIINeE):

—  Ppa3sBUTH y 06y11a10m1/1xcs1 3JICMCHTHI TEXHUYCCKOI'O MBIIJICHU A,

M300peTaTeIbHOCTH, TBOPYECKON NHULIUATUBBI,
—  pa3BUTH IIa3omep, ObICTPOTY PEaAKIIHH;
—  pa3BUTH yceplue, TepIeHUE B OCBOCHUHU 3HAHUIA;

— (opMHpOBaTh OCO3HAHWE POJU TEXHHUKH W TEXHOJOTHH I MPOTPECCHBHOTO

pa3BHUTHS OOIIECTRA;

—  TIOBBIIICHUC CGHCOpHOﬁ YYBCTBUTCIIBHOCTHU, PA3BUTUC MEJIKOM MOTOPUKHU U
CUHXPOHHU3AIUU pa6OTBI obenx PYK 3a CUCT o6yquH$[ MMAJIOTUPOBAHUS OeCIIUIOTHBIX

JICTATCJIbHBIX aIlllapaTOB,

- Pa3sBUTHC HCI/IXO(bI/ISI/IOJIOFI/I‘ICCKI/IX KaueCTB YUYCHHUKOB: IIaMATb, BHHUMAaHUC,

CIIOCOOHOCTB JIOTHYECKH MBICIIUTD, aHAJTU3UPOBATh, KOHIICHTPUPOBATh BHUMAHUE Ha TJIABHOM.
IIpeameTHbIe (00yuaromme):
—  BbIpa0OTKa HABHIKOB MUJIOTUPOBAHUS OECIIMIOTHBIX JIETATENIbHBIX alllapaToB;

- AaTb TICPBOHAYAIBHBIC 3HAHUA O KOHCTPYKIHU OECHMJIOTHBIX JIETaTEJIbHBIX

anmnaparos;
—  Hay4uThb IPaBUIIAM 00CTYKMBaHUsA, COOPKH OECIIMIIOTHBIX JIETAaTENIbHBIX alapaToB;
—  HayuuTh nporpammupoBanuio bAC;
—  03HAaKOMUTb C IIpaBHJIaMU O€3011acHOM paboThl C HUHCTPYMEHTaMU;
—  03HAaKOMUTbH C IPUHIUIIOM pabOThl aBUAMOJIEIIbHBIX JBUTATENEH U UX TPaMOTHOM
JKCIUTyaTaluy;

— J1aTh MEpBOHAYAIbHbIE 3HAHUS MO0 PAJUONIEKTPOHUKE U OOYUUTh MPHUHIIUIIAM
paboTHI paIMoNIEpPEeIAIOIIETO 000PYIOBAHUS, €T0 HACTPOUKOM;
—  1aTh 3HaHus B obnactu 3D — monenupoBanus U npoektupoBanus BAC;

—  0o0yunTh TIpaBWJIAaM O€30MaCHOM OKCIUTyaTallid OECHMUIIOTHBIX JIETATEIbHBIX

arraparosB.

Cpox peaau3anuu nmporpamMmbl: 76 y4eOHBIX 4acoB.



YpoBeHb NporpamMMspl: 0THOYpOBHEBas (0a30BbIl YPOBEHb OCBOCHHS ).

Pe:xxum 3ansaTuii: rpynmna u3 12-20 dgenosek, 1 paza B Hezmenmto no 2 vaca (1

akajeMuueckuii yac - 40 munyT, nepemena - 10 MuHyT).

IInanupyemMble pe3yibTaThl 00yUeHHUS:

B pe3yabrate o0yuyeHusi oOyyammmecss B KOHIE Y4eOHOr0 roaa OBJIAJACIOT

HEOOXOMMOM CHUCTeMOM 3HaHWI, YMEHUHN U HABBIKOB.

OOyuaromuiics OyneT 3Hamsy u ymems B paMKax OCBOEHUS 0a30BOr0 yPOBHSL:

3nameo:

— TEXHUKY 0€30MacCHOCTH IIpH PabOTe C MHCTPYMEHTAMHU
U 3JIEKTPOOOOPYAOBaHUEM;

— ocHoBHEI BAC;

— OCHOB T€XHHUYECKOTO yCTpoicTBa U KOMIOHEHTOB BAC;

— s13bIKM nporpammupoBanue bAC;

— 3HauyeHue u npuMmeHenre bAC B COBpeMEHHOM MUDE;

— 0COOEHHOCTHU PETYJIUPOBKH U YIIPABIEHUS KBaJPOKONTEPOM;
— YCTPOMCTBO U MPUHIUI paOOTHI AIEKTPOBUTATENCH.

Ymemn:

— I0JIb30BaThCs PAOOYMM MHCTPYMEHTOM;

— paboTaTh € AEKTPOOOOPYIOBAHUEM;

— OCYILECTBJIATH MUJIOTUPOBAHHUE KBAIPOKOIITEPOB;

— yHOpaBiATh KBaJpokontepoM FPV;

— HACTpaWBaTh YaCTOTHI BUICO MEPEAAIONINX YCTPOUCTB;
— HaACTpauBaTh MOJETHBIH KOHTPOJUIEP KBaAPOKONTEPA;
— HacTpauBaTh annaparypy ylnpaBieHuUs;

— 3apsHKaTh aKKyMYJISITOPHI.

OO6yuaromuiics OyneT 3namsy u ymems B paMKaxX OCBOEHUS MPOJABUHYTOTO YPOBHSI:

3name: — YCTPOICTBO M MPUHIUI pabOThI paluoNepeIaTuNKOB;
— mpouenypy noxydeHusi, oopaboTku 1 aHanu3a JaHHbIX noseta BAC;
— MpHUHLUT paboThl POTO MepenarouX YCTPOHCTB;
— TpaBUia HKCILTyaTal[Ml aKKyMYJISTOPOB
— mpouecc 3D — moaenupoBanus u npoexktupoBanus BAC.

Ymeme: — JIMarHOCTUPOBATh W UCHPABJIATH OMKUOKKM B pabOTe MPOrpamMMHOTO
oOecnieuyeHus npu paboTe ¢ JaHHBIMU, OJYYEHHBIMU NIPU PabOTE € MOJIE3HON
Harpy3Kou;
— MOZEINPOBATh U IMPOU3BOAUTH IeUaTh KOMIUIEKTyomuX Moaened bAC Ha
3 — D npunTepe.

Ilo — TBOPYECKH MOAXOJIUTH K COOpKe KBaJIPOKONTEPA;

OKOHYAHHIO | — yMeTh aHATU3UPOBATH;

kypcaOyzer | _ JIOBOJUTH Ha4aToe JI€J10 0 KOHIIA;

obnaiaTh

creyromMu | BBINOJIHATH MOPYUYEHHsI KOJUIEKTUBA, pad0TaTh B TPYIIIIE;

Kauecmeamu: | — OKa3bIBaTh MOMOIIb B PabOTE HAJ MOJCIBIO POBECHHKAM M MIIa[IINM

peobsiTam;
— CTPEMHUTBCS COPEBHOBATHCS, MPOSIBISATH CE0Sl B COPEBHOBAHHU.




IIpouecc HaGopa u ¢GopMHPOBAHUA TPYIIL

OO6pa3zoBarenpHas OpraHU3aIUs

PYKOBOJICTBYETCSI BHYTPEHHUMHU JIOKAIBHBIMU aKTaMU TpU (OpMUPOBAHHUHM Tpoliecca Habopa U

KOMILUIEKTOBAHUS TPYIIIL.

2. Y4eOHbIi MJ1aH MPOrpaMMbl

HaunmenoBanue Beero
YPOBHSA Homep 1 HauMeHOBaHNe MOAYJIA YACOR Teopus | IlpakTuka
NPOrpaMMbl
Monayne  Nel. «OcHOBBI  OECHMIIOTHBIX 4 4 0
aBUAIMOHHBIX CHUCTEM (BAC):
apxutekrypa, BAC»
Mopynb Ne2. «TexHu4eckoe yCTpOMCTBO U 4 3 1
KoMIOHeHTEI BAC)
_ Monyne Ne3. «llpuHiunel mosiera 18 1 17
= ynpasieHust BAC»
§ Monynp Ned. «IIporpammupoBanue BAC 5 0 5
2 JUTS TIOJICTOB BHYTPH romereHus Python»
i Mopyns Nos. «IIporpammupoBanue 5 1 4
5 KOHTpoJuiepa, ycraHoBieHHOro Ha BAC
é npu nomoiu C++»
);‘ Monayms Ne6. «/cnonbp30BaHHE NAaTYUKOB 6 ) 4
E BAC u c60p naHHBIX»
2 Monyne  Ne7. «OOpaboTka ¥ aHaIM3 4 5 5
R nanHbIX nonera BAC»
Monyne  Ne§. «IIpumenenue BAC B 5 5 0
Pa3IUYHBIX OTPACIIAX)»
Monyne Ne9. «3D — MopenupoBaHue H 15 4 11
npoektupoBaHue BAC»
Monynb NelO. «"onounslit BAC» 9 1 8
Hroro: 76 24 52




3. Yueono — remaruueckuii mian (YTM)

3.1. YTII mporpamMMbl COCTOUT U3 OJJHOTO 6a30BOro ypoBHs ocBoeHUsA. ColiepikaHue Kax10r0 YPOBHSI TOCTPOSHO Ha MOTYJIbHOM MPUHIIHIIE.
CTpyKTypHOH eqUHMIIEH Y4eOHOTO MOAYJS SIBIAIOTCA TEMBbL. B peanu3zanuy mporpaMMbl NPUMEHSETCS TOATANHAs TEXHOJIOTHS O0Y4eHUS OT
«IPOCTOTO» K «CIOXKHOMY».

3.2. BaxkHast poJib Ipr OCBOCHUH IIPOTPAMMBI OTBOJIUTCS MaTepraliaM, pa3pab0TaHHBIM B paMKaxX IPUMEHEHUS IUPPOBOT0 00pa30BaTEILHOTO
KOHTEHTA.

3.3. Ilo OKOHYaHUU KaX10TO MOAYJISA IPOrpaMMOi IPeayCMOTpeHa (hopMa KOHTPOJISI B BU/I€ TEMATUYECKOTO OMPOCA, MPAKTUIECKOTO 33/1aHus,
MIPOEKTHOM paboTHI.

Moay.ib Nel. «OcHOBBI 6€CIUIOTHBIX 4 4 0 Tecr LIOK Ne 1.
aBuanuoHHbIx cucreM (BAC):
apxurexktypa, BAC».
2 Tema 1. BBogHOE 3aHsTHE (TEXHHUKA
= 1 1 0
z 0E30MacHOCTH).
=¥
i Tema 2. Teopetnueckue ocHoBbl BAC. 1 1 0
=
= Tema 3. Apxutektypa BAC. 1 1 0
=
2 Tema 4. 3nauenue u npumeHenust BAC 1 1 0 Ormpoc B paMKkax
8 B COBPEMEHHOM MHpE. MIPOUICHHBIX
b TeM
g Mouyab Ne2. « Texnnueckoe 4 3 1 Tecr IIOK Ne 2.
g YCTPOiicTBO U KOMIIOHEHTHI BAC».
S Tema 1. OCHOBHbBIE TEXHUYECKUE
’E xapaktepuctuku BAC BepToneTHOrO 1 1 1 0
2 CaMOJIETHOT'O TUIIOB.
:.c't; Tema 2. Kitaccuukarnust 0eCIHIOTHBIX 1 1 0
JIeTaTeIbHBIX allapaToB.
Tema 3. Kommuiekce ynpasnenust BAC. 1 0 1




Tewma 4. Poccuiickue npon3BoAnTENN

Onpoc B pamkax

BAC 1 X He, 1 1 0 PO ICHHBIX
TEM

Moayab Ne3. «[IpuHOMNBI moJieTa U 18 1 17 Tect [HOK Ne 3.
ynpaJjennsi BAC».
Tema 1. Be3onacHOCTB ITOJIETOB. 1 0,5 0,5
Tema 2. Texauka 6a30BOro

6 0 6
nuioTupoBanus FPV.
Tema 3. Yrpasnenune BAC. 1 0,5 0,5
Tewma 4. [Ipaktuka nonéros BAC. 4 0 4
Tema 5. AspoanHaMuKa U TUHAMUKA 1 0 1
MoJETA.
Tema 6. [101€THI B OrpaHUYEHHOM 3 0 3
MIPOCTPAHCTBEY, IPOH — PEHCHHT.
Tema 7. 3axBar rpy3a. 1 0 1

BemonauTs
Tewma 8. BrimostHeHHE KOHTPOIBHOTO 1 0 1 TIOJIET C
MOJIETHOTO 3a/IaHUS. MOTHATHEM
Ipysa

Mopayab Ne4. [IporpammupoBanue 5 0 5 [HOK Ne 4.
JJ1s1 TI0JIETOB BHYTPH MOMeIeHH s Tect
Python».
Tema 1. OcHOBBI IPOTpaMMUPOBAHUS 5 0 5
BAC Ha Python.
Tema 2. PaboTra co cnUCKOM JaHHBIX. 1 0 1
Tema 3. Pa3paboTka anroputma

1 0 1
aBTOHOMHOTO0 nosiera BAC.
Tema 4. Co3aaTh CKPUNT Ha SI3bIKE
nporpammupoBanus Python s MpaxTieckoe
CaMOCTOSITENILHOTO YIIPABJICHUS 1 0 1

3aJjaHne

KBaJIPOKOIITEPOM B TTIOMEIIICHUH 0€3
ncnonb3oBanusa curgaia GPS.
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Mopnyasb NeS. «IIporpammupoBanue
KOHTPOJIepa, YCTAHOBJIEHHOI0 HA
BAC npu nomoumm C++y.

Tect

I[IOK Ne 5.

Tewma 1. U3yueHue HaBBIKOB CO3aHUs
AITOPUTMOB JIJIs1 OECITUIIOTHBIX
JIETaTeJIbHBIX alapaToB.
(mporpamMMHupOBaHKE aBTOHOMHOTO
nojiera) (Outdoor u Indoor).

Tema 2. O01HEe CBENEHNS O SI3bIKE
nporpamMmmupoBanus C++.

Tema 3. Peasmzarus C++ B
IIpOrpaMMHUPOBAHUU JPOHOB.

Tewma 4. [IporpammupoBaHue
anroputmoB ynpasienus bAC.

Tema 5. Co3nath CKpUNT Ha S3bIKE
nporpammupoBanust C++.

IIpakTrueckoe
3aJlaHue

Moayab Ne6. «Ucnosib30BaHue
natuukoB BAC u cOop faHHBIX?.

Tect

LIOK Ne 6.

Tema 1. CeHcopbl U 1aTUUKH U1 cOopa
TaHHBIX.

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

Tema 3. JlaTunku npu cOopke B
MaCTEPCKOU.

IIpakTuka
cOopku

Moayab Ne7. «O6padoTrka U aHaau3
naHHbIX noJjieta BAC».

Tect

I[TOK Ne 7.

Tema 1. COop, 0OpaboTka 1 aHATIN3
JaHHBIX (OTOrPAMMETPUUECKOI
CHEMKH.

Tewma 2. Coop, 00paboTka 1 aHATH3
JAaHHBIX OPTO(POTOCHEMKH.

Mopnyabs Ne8. «Ilpumenenue BAC B
Pa3JIHYHBIX OTPACTAX».

Tect

LIOK Ne 8.
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Tewma 1. Texnonorus npumenenus bAC
B I'€0JIC3UHU U KapTorpaduu.

Tema 2. Texnonorun npumenenust BAC
B JIPYTUX OTpacisix, TAKMX KaK:

— JIECHOE€ XO34HCTBO;

— OXpaHa OKPYXKarolleil cpesl;

— CeJIbCKOXO03HCTBEHHbIE PAOOTBHI.

[IpoexTHast
pabora.
Hoknazg o
TEXHOJIOTUHU
IPUMEHEHUS

Moayab Ne9. «3D — MmopesimpoBaHue u
npoextupoBanue BAC».

Tect

LIOK Ne 9.

Tema 1. OcHOBHI ABUaMO/JICIIMPOBAHUA
CaMOJICTHOT'O THUIIA.

Tema 2. OcHoBbl 3D — MogenupoBaHusi.

Tewma 3. I1O g 3D — mongenupoBaHus.

Tema 4. [Togroroska 3D — momenu
[IEYaTH.

o |O|l k| =

W ([N O] W

Tewma 5. Ucnionb3zoBanue 3D— npunTepa
JUISL TIeYaTH KOMIUIEKTYIOIINX.

15

0,5

Tewma 6. Bri6op HaBecHOTO
obopynoBanusi BAC.

Tema 7. Marepuass! 1y IPOU3BOJICTBA
BAC.

0,5

0,5

[Tpoussectn
MOJENb IS
reyaTH.

Moayab Nel0 «I'onounbiii BAC».

Tect

LIOK Ne 10.

Tema 1. 'onounstii BAC.

0,5

0,5

Tema 2. Kitaccel, mpaBmiia, CyaeicTRBoO.

0,5

15

Tewma 3. [locTpoeHne criopTUBHOM
TPEHUPOBKH U COBEPILIEHCTBOBAHUE
MacTepCTBa.

Tema 4. 'OHOUYHBIE TPACCHD».
4.1 B OTKpBITOM MPOCTPAHCTBE.

12



4.2 Ha FPV.

Tema 5. [Tpoxosk1eHHE TOHOYHOTO
WCIIBITAHUS.

IIpoxoxnenue
TOHOYHOT'O

UCIIbITaHUA

13



4.Coaep:xanue NporpaMmmbl

Mopnyas Nel. «OcHoBBI OecniMI0THBIX aBHanMOHHBIX cucTeM (BAC): apxurektypa
BAC».

Tema 1. Bonnoe 3austue. Texuuka 0e30MaCHOCTH.

Jlexumst: MHCTpYKTaXX 1O TexHHKe Oe3omacHocTH. TexHuka Oe3omacHoctu. IlpaBuima
IIOBE/ICHUS B IOMELEHUH, /1€ IPOBOASTCS 3aHATHSL.

Tema 2. Teopetnueckue ocHoBsl BAC.

Jlektusi:  3HAKOMCTBO C  OecnmwiiOoTHBIMH — aBHanMoHHBIMH ~ cuctemMamu  (BAC).
Omnpenenenue becnimnorHoit ApuarmonHoii Cuctems (BAC).

Tema 3. Apxutexrypa BAC.

Jlexuwms: 3HaueHNE apXUTEKTYPHI 1151 3P HEKTUBHOTO (DYHKIIMOHUPOBAHUS U YIIPABICHUS
BAC. Komnonentst BAC camonérHoro tuna.

Tewma 4. 3nauenue u npumeHenuss BAC B coBpeMeHHOM MUpeE.

Jlexuus: Posb TEXHMYECKMX XApaKTEPUCTUK MU pasinyHbIX BUA0B BAC B pemenun
pa3IM4YHBIX 3a/a4.

Moayanb Ne2. «TexHu4eckoe ycTpoicTBO 1 KOMIOHEHTHI BAC».

Tema 1. OcHoBHBIE TexHHUECKHE XapakTepucTuku BAC, BEpToIETHOrO U CaMOJIETHOTO
THUIIOB.

Jlexuusa: OcHOBHBIE TEXHUYECKHE XapakTepucTuku bAC BepTOIETHOrO U CaMOJIETHOTO
THUIIOB.

Tema 2. Knaccuduxarus 0ecunoTHBIX JIETaTeNIbHBIX allapaToB.

Jlexuun: Bunel u texHuueckue xapakrepuctuku BAC: Anspocratmueckue BAC,
PeaktuBnbie BAC, BAC camonérHoro tumna, BAC BepToneTHOro Tumna, MyJIbTUKOINTEPHBIE U
rudpuansie BAC.

Tema 3. Kommuieke ynpasinenust BAC.

ITpaktuka: Cioco6sl 060pyaoBaHus ynpasieHus cucreMsl BAC.

Tewma 4. Poccuiickue nponsBoautenu bAC u ux nenu.

Jlexumsi:  OcHoBHble Poccmiickue mpomsBogutenn BAC. Bxmag B pa3Burue
oreuecTBeHHON nHAycTpun bAC.

Mopnyab Ne3. «I[IpuHuuns! noJjera u ynpasjaenust BAC».

Tema 1. be3onacHOCTb MONETOB.

Jlexums: Ompenenenue Oe3omacHocTH TONETOB B KoHTekcTe bBAC. 3Havenwme
6e3omacHocTH A 3PpeKkTuBHOrO U HanéxHoro ¢yHkuuoHnupoanus BAC. AHanu3 puckoB u
OITIACHOCTEH.
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[Ipaktuka: BeimosHeHHe 0€30MacHOTO TOJIeTa.

Tema 2. Texuuka 6a3oBoro nunotuposanus FPV.

[Ipaktuxka: Tpenaxep FPV, ynpasnenne BAC. B cumynstope BBIITOTHUTE B3JIET C TOUKU
cTapTa M TOCaAKy Ha TOYHO OOO3HAYEHHYIO IUIOHIANIKYy, ucmonb3yd FPV — pexum s
ynpapneHusi. [IporneTtute CKBO3b CEpUI0 BOPOT WU MEXKIy OO003HAYEHHBIMH MapKepamu,
COXpaHss CTaOWIIbHYIO BBICOTY M CKOpPOCTh, B pexkume FPV. Brimomnute moner mo 3apaHee
3aJJaHHOMY MapuIpyTy ¢ U3MEHEHUEM BBICOTHI, HUcIIONb3ys Kak FPV, Tak u Bua ¢ TpeThero nuna
Ui cpaBHEHHS AP PEKTUBHOCTH yIipaBiieHUs. BeimonnuTe ceputo pa3BoporoB Ha 180 rpamgycos
Ha OTPAaHUYEHHON TeppuTOopuu, ucnonb3ya FPV mis TouHoro maneBpupoBaHus. BbinmonHute
3a/a4y MO CcOOpy OOBEKTOB C PAa3IMYHBIX TOYEK KapThl, Ucnoyib3ys FPV s waBuramuum
Y TOYHOCTH TP MPUOIIKEHUH K KaXI0MY OOBEKTY.

Tema 3. Ynpasnenue bBAC.

Jlexums: Ilpunuunsl ynpaiaeHusi camol€THbiMU BAC. IlpakTuka: BBIIOJHUTE B3JIET
BAC camoneTHoro THma, JOCTUTHUTE 3aJaHHON BBICOTHI M CTAOWMIM3UPYHTE MOJIET HA MPSIMOU
nuHuU. OCyIIECTBUTE CEPUIO TOBOPOTOB.

Tewma 4. [Ipaktuka nonéros bAC.

[Ipaktuka: [Ipaktuka noseroB BAC.

Tema 5. AspoauHamuka 1 TUHAMHKA TOJETA.

[IpakTuka: BpImoaHuTe MOJET HAa JPOHE B CUMYISTOPE IMPU PA3JIMYHBIX YCIOBUAX
nojyera. (3ajaHue BKJIOYaeT B ceOsl BBINOJHEHHE MAaHEBPOB BBICHIETO MUJIOTaXKa, MOJETHl Ha
Pa3HOil CKOPOCTHU U BBICOTE, a TAKXKE B PA3JIMUHBIX TOTO/IHBIX YCIOBUSIX).

Tema 6. [Ton€Tbl B OrpaHUYEHHOM MPOCTPAHCTBE, APOHBb — PEUCHHT.

IIpakTuka: BeinonaHuTe 3agaHue MOJIET IPOHA B OTPAHUUYEHHOM IIPOCTPAHCTBE, BHYTPH
3/1aHUs WIN CKBO3b Y3KHE IPOXO0Jbl MEXKIY MPETSATCTBUIMU.

Tema 7. 3axBar rpysa.

IIpakTuka: BeImonHuTe 3amaHue 3axBaT M I[EPEMELIEHUE Tpy3a, aKKypaTHas
TPAaHCIOPTUPOBKA.

Tewma 8. BeimosiHeHUE KOHTPOJIBHOTO MTOJIETHOTO 33 IaHMSL.

IIpakTuka: BeIMOIHUTH KOHTPOJIBHOE 3aaHKe 110 MOy It0. IIponereTs Tpaccy.

Mopnyas Ned. «IIporpamMupoBaHue UIs 110JIeTOB BHYTpH nomeienusi. Python».

Tema 1. OcnoBsl mporpammupoBanust BAC na Python.

IIpakTuka: OCHOBHBIE NMOHATHUSA O IporpammupoBanuu U ynpasieHuM BAC. OcHOBHEBIE
¢yHkuMH  mporpamMmHOro  mosera.  OmnepalMOHHbIE CHCTEMBI W MPOrpaMMbl  JUIA
MPOrpaMMHUPOBAHHUS OJIETA.

Tema 2. PaboTa cO CIIMCKOM JaHHBIX.
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[Ipaktuka: ITporpammupoBanue anroputmoB yrpasiienust BAC.

Tema 3. Pa3pabotka anropurma aBToHoMHOro nojiera BAC.

[IpaxTuka: Pa3zpaboTka anroputma aBToHoMHOro nojera bAC.

Tema 4. Ilpaktuyeckoe 3aganue: Hanucars nporpammy Ha Python ast aBTOHOMHOTO
nosnieta BAC mynbTu poTtopHoro tura BHyTpH nomemenus (B orcyrctBun GPS curnana).

Mopnyabs NeS. «IIporpammupoBaHue KOHTpoOJepa, ycTaHOBJAeHHOro Ha BAC npu
nomomu C++y,

Tema 1. M3ydyeHue HaBBIKOB CO3/1aHUS AJITOPUTMOB JUIsl OECIMIOTHBIX JIETAaTEIbHBIX
anmaparoB (IIporpaMmMupoBanue aBToHoMHoro nosnera Outdoor u Indoor).

[MpakTuka. Pazpaborats anroput™ aBToHOMHOT0 nosieta Outdoor u Indoor.

Tewma 2. O0uiue cBefeHus O sI3bIKe MporpammupoBanus C++.

Jlexuust: OcHOBHBIE MOHATHSL. AnhaBuT s3bika. [IpocTsie onepanuu.

Tewma 3. Peanuzarust C++ B mporpaMMUpOBaHUU JPOHOB.

[IpaxTuka: IlpumMeHeHne NpakTHYECKUX HABBIKOB IIPOTPaMMHUPOBAHUSL.

Tewma 4. [IporpammupoBanue anroputmoB ynpasieHust bAC.

[Ipaktuka: IIporpammupyeM OECHMIOTHUK Ha BBINOJHEHUE NPOCTEHIINX JeHCTBUIMA
«BBEPX, BHU3», «BJIEBO, BIIPABO.

Tewma 5. Hanucats nporpammy Ha C++.

[IpakTuka: BEINOJHUTH CKPUIIT HAITMCAHUS IPOTPAMMBI.

Mopayab Ne6. «Acnonb3oBanne 1aTunkoB BAC u cOop 1aHHBIX».

Tema 1. CeHcopsl U 1aTYUKH U1 cOOpa TaHHBIX.

Jlexuus: Kak pabGotator natuuku. Ponb natumkoB Ha ycTpoiictBe. IlpakTuka: kak
JIaTuYruKu paboTaroT ¢ nHpOpMaLUeH.

Tewma 2. Jlatuuku: akcenepomerp, rupockorn, naatpHomep GPS.

Jlexuus: Onpenenenre JaTYNKOB U UX POJIb B CUCTEME yIpaBiieHus n HaBurauuu bAC.
3HaueHue TaTYMKOB J1JIs1 00eCrieueHUsl aBTOHOMHOCTH, CTaOUIIbHOCTU U 0€30I1aCHOCTH TOJIeTa.

[IpaxTuka: MHTerpupyiite AaTyuku B CUCTEMY YIIpPaBJIECHUs JAPOHA, MOJAKIIOUUB UX K
aplyMHO—KOHTpPOJUIEpY IMOJIETA.

Tema 3. JlaTuuku npu cOOpKe B MaCTEPCKOIA.

[IpakTtuka: Tpenaxep JlaibHOMEP pacCTOsIHUE B MAaCTEPCKOM.

Monayab Ne7. «O0padoTka u aHau3 JaHHbIX mojeTta BAC.

Tema 1. C6op, 06paboTKa 1 aHATU3 JaHHBIX (POTOrpaMMETPUUYECKON ChEMKH.

Jlexuus: U3ydyenue TexHomoruu cobopa u 00padboTka JaHHBIX (OTOrpaMMETPHS ChbEMKH.

[IpakTrka: AHaIM3 NOJYYEHHBIX JAHHBIX MO CPEACTBAM (OTOTPAMMETPUUYECKON CHEMKH.

Tema 2. C60p, 06paboTKa M aHAIN3 JaHHBIX OPTO(POTOCHEMKH.
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Jlexuus: M3yueHue TeXHOJIOTHH cOOpa M 00paboTKa JaHHBIX OPTO(HOTOCHEMKH.

ITpakTrka: AHaIU3 NOJYYEHHBIX JaHHBIX IO CPEACTBAM OPTO(HOTOCHEMKH.

Mopnyab Ne8. «IIpumenenne BAC B pa3an4yHbIX 0TPaCIsax».

Tema 1. Texnonorust npumenenust BAC B reone3unu u xaprorpaduu.

Jlexuwmsi: Pazsutue u npumenennss bAC B reonesun u kaptorpadguu. Coop n o6padoTka
naHHbIX. [Ipoueaypa mo UCnonb30BaHUIO BO3LYLIHOIO IIPOCTPAHCTBA.

Tewma 2. Texnonoruu npumensembie BAC B Ipyrux oTpacisx, TakKux Kak:

—  JIeCHOE XO035ICTBO;

—  OXpaHa OKpY>Karollel cpeapl;

—  CEIbCKOXO3s5IIICTBEHHBIE paOOTHI.

Jlexuusi: MOHUTOPUHT ¥ MHBeHTapu3auus yroauid. Co3iaHue 3J€KTPOHHBIX KapT MOJIeH.

Jlexumsi: YTOUHEHHME TpaHUIl JICCHUYECTB. BbIsiBIeHWEe U OleHKa ymepba ot
YPE3BBIYANHBIX CUTYALM.

Jlekuus: COop, aHaNM3 U aKTyalu3alMs JaHHBIX O COCTOSIHUM OKpY’Karolled cpeipl.
@ukcanus BBIABICHHBIX HApPYLUIEHUH SKOJIOIMYECKOrO 3aKOHOJATENbCTBA. BbIsBIeHHE
HECaHKLMOHUPOBAHHBIX CBAJIOK U OIPE/IETICHUE UX 0OBEMOB.

Mopnyab N29. «3D — moaeupoBanue u npoextupoBanue BAC».

Tema 1. OcHOBBI aBUAMO/IEIMPOBAHUS CAMOJIETHOTO THIIA.

Jlexums: OnpesenieHre aBuaMoIeTMPOBAHMS M €r0 3HAYCHHE B 00yUCHUH, Pa3BICUCHHUAX
U Hay4HBIX HccienoBanusx. [IpakTuka: BeIOpaTe Matepuaisl 1 coopats kopryc BAC.

Tema 2. OcuoBsl 3D — MonenpoBaHusl.

Jlexumsi: OcHOBHBIE TepMUHBI U TIOHATUS B 3D — MoxenupoBanuu. [Ipoiecc cozmnanus
3D mopeneil.

Tema 3. [Iporpammuoe obecnieuenue st 3D — MogeTUpOBaHUSL.

[IpaxTuka: I[IpoektupoBanue kopmyca u netaneid bBAC.

Tema 4. ITogroroska 3D — Momenu K mevaru.

[Ipaktuka: IToaroroButs 3D — mozens mis nmedatu Ha 3D — mpunTtepe. OtpaboTarh
MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTApHS POTPAMMHOI0 0OECTIEYEHHUS.

Tema 5. Ucnons3oBanue 3D — npunTepa, neyars kommiekTyonmx bAC.

Jlexuus: TexHonorus padotsl 3D npuHTEpa.

[Tpaktuka: [Teuats komruiekTyrommx aeraieit. llnndoska n 06padboTka neranei.

Tema 6. Beibop HaBecHoro o6opynoBanust BAC.

[IpakTuka: Dkcrutyaranust HaBecHoro oobopynosanus BAC.

Tema 7. Martepuansl 1y npoussonactsa bAC.

Jlexuusi: 3HaueHHe MPaBUIIBHOTO BIOOpa MaTepuanoB ajs npousBozacTsa BAC.
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[Ipaktuka: BeiOparh onTuManbHBIE MaTepHalibl Ij1s mpou3BoacTBa Kopmyca BAC ¢

y4eToM TpeOOBaHMUN MO IPOUYHOCTH, A9POAUHAMUKE U IKOHOMHYECKON 3(PPEKTUBHOCTH.
Moayab Nel0. «'onounbiii BACy.

Tema 1. 'onounsiit BAC.

Jlexuus: Onpenenenne roHouyHoro bAC u ux poib B COpPEBHOBAaHUSAX U YEMIIMOHATAX.

[Ipaktuka: Pazpaborats 1 HacTpouTh criopTUBHYIO BAC 11 ydacTusi B TOHKaX.

Tema 2. Knaccer, mpaBuiia, CyaencTBo.

Jlexuus: 3HaueHue copeBHoBaHuM 110 BAC 1715 pa3BUTHS MHAYCTPUU U TEXHOJOTUH B
oOJracTu OeCHMIIOTHON aBUAIAH.

[Ipaktuka: IlogroroBka K Yy4YacTUIO B  COPEBHOBAaHMUAX [0 AaBTOHOMHOMY
MUJIOTUPOBAHHUIO, COOJIOAAS TPaBUIIa U TPeOOBAHMS K YIaCTHUKAM.

Tewma 3. [TocTpoeHne CHOPTUBHON TPEHUPOBKHU U COBEPIICHCTBOBAHNE MacTEPCTBA.

[IpakTuka: YiaydieHue HaBHIKOB MAaHEBPUPOBAHUS U HABUTALIMU TYTEM MPOXOKICHUS
CJIOKHBIX MapIIPyTOB Ha BPEMH.

Tewma 4. 'oHOYHBIE TPACCHI.

[IpakTtuka: [IpoxokaeHre TOHOYHBIX TPACC B OTKPHITOM MPOCTPAHCTBE.

[Ipaktuka: IlpoxoxaeHue TOHOYHBIX Tpacc Ha CHUMYIATOpPE, OTPabOTKA CIOXKHBIX
MapIIpyTOB.

Tema 5. [Ipoxoxaenue roHouHoro ucnbiTanus. [IpakTtuka: [IpoxoxnaeHne roHOYHBIX

TpacC Ha BPEM:, BBINIOJIHCHUC CIIOKHBIX U MTPOCTBIX TOHOYHBIX HCIIBITaHHIA.
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5. Kanenpapublii yueOHbIH rpaguk

Jara Hayana yueOHoro roga — 01 ceHTs0ps

Jara okonvanust ydeGHOro roga — 31 aBrycra

Bcero
HaumenoBanue KosmuectBo | [IpoaosKuTe IbHOCTD
JAucuMmiimHbl (MOAYJIN). aKaJaeM. -
(HOMmMep) . 3aHSATHH B OTHOT 0 3aHSTHS
Ba3oBblii ypoBeHb 0CBOCHUS 4acoB B
IrpynbI HeJe/I10 (MuH)
roj
1/1 «bAC» Monyne Nel. «OcHoBbl OecnuyiOoTHBIX aBUAMOHHBIX cucteM (BAC): 4 2 40
apxurektypa, BAC».
Monynp Ne2. «TexHuueckoe yCTpOHCTBO U KOMIOHEHTHI BACy. 4
Mopnynb Ne3. «ITpunuuns! nosuera u ynpasieHus BAC». 18
Monyne Ned. «IIporpammupoBanne BAC nns mosieros 5
BHYTpH momelenus Pythony.
Mogayns  NeS.  «IIporpamMMupoBaHue  KOHTpOJLIEpa, 5
ycraHoBieHHoro Ha BAC npu nmomoruu C+Hy.
Monyne Ne6. «Mcnonb3oBanue aatyukoB BAC u cOop JaHHBIXY. 6
Monyne Ne7. «O0pabotka M aHanu3 JAaHHbIX mojera BAC». 4
Monynb Ne8. «IIpumenenne BAC B pa3iauuHbIX OTpacisax» 6
Monyne Ne9. «3D — moaenupoBanue u npoektupoBanre BACy. 15
Mogynb Nel0. «I'onounsrit BAC». 9




6. OneHOYHbIE MaTepHAJbI
@opMbI IMATHOCTHKH YCNIEIIHOTO OCBOEHHSI MOy el MPOrpaMMbl

HaunmenoBanue DopMbI ®opmbI YpoBHH 0CBOCHHS 3HAHUH
MOAYJIsI 3aHATHI NoJABeIeHHUs UTOIOB Husknii Cpennmnii OTtcyrcrBHe 3HAHMMT
YPOBEHb YPOBEHb 3HAHM I
3HAHMH
ba3oBblii ypoBeHb 0CBOCHHS TPOIPAMMBbI

MopnyJib Nel. | Jlexnuw, Omnpoc ciymareneit o npoiaeHHsIM | OTCyTCTBUE Hesnauntensnbsie | IIpounsie 3HaHUsA B
«OcHOBBI JMCKYCCHH TEMaM, [IOJIBEICHUE UTOIOB | 3HaHUM, crabble | 3aTpyqHEHUS B | [IpaBUIIaX TEXHUKH
0ecnnJI0THBIX (TeopeTHyeCcKue | JUArHOCTHKU OCBOEHUS MOJYJIS. 3HaHUS 0 | oTBeTax no | Ge3omacHoCTH,
aBHALMOHHBIX 3aHATHSA) Temsl 1151 onpoca: PO IEHHOM TEPMHUHOJIOTUH U | ONPENEICHHUSX,
cUcTeM (BAC): — IIpaBUJIa TEXHUKU O€30I1aCHOCTH; MaTepuaie ONPEIEIICHUAX IIPUMEHEHUHA U CTPYKTYype
apXMTEKTYpa, — onpexenenue bAC; BAC BAC
BAC». — xomnoHeHThl BAC;

— 3HaueHue u npumenenue bAC;

— posib BAC B coBpeMeHHOM MUpe,

KaKHe 3aJ1a4M PelaroT NPy MOMOUIH

BAC
MopnyJb Ne2. | Jlexuun, Omnpoc caymareneit o npoiaeHHsIM | OTCyTCTBUE Hesnauutensupie | [Ipounsie 3HaHus B 00sacTu
«Texnnueckoe JMCKYCCHH TEMaM, MOJIBEICHUE UTOTOB | 3HaHUM, ciabble | mMpoOebl B | TEXHUYECKOTO YCTPOMCTBA.
YCTPOICTBO u | (TeopeTHyecKue | TUArHOCTHKU OCBOEHUS MOJYJIS. 3HaHUS 0 | 3HaHUH 3HaHMST 1O  IapaMmeTpam
KOMIIOHEHTBbI 3aHATHSA). — TEXHHUYECKHE XApAKTEPUCTUKHU | POWJECHHOM TEPMUHOJIOTHM M | KJIaCCU(PHUKALUU BAC.
BAC». [IpakTuueckue BAC  (BeprosieTHOro/caMoOJIETHOTO | MaTepuaie OTIpEICTICHUSX Texnuueckue

3aHATHUS TUTIA); TEXHUYECKOTO XapaKTePUCTUKHI

— Knaccudukanuu BAC; yctpoiictBa BAC | camosieTHOrO u

— Poccuiickue npousBoautenu bAC BEPTOJIETHOT'O TUIIA
Mopnyb Ne3. BrlInonnHeHne NoJeTHOTO 3aJaHus: Cnaboe ymenue | YMeHue YBepeHHas pabora B
«ITpuHIMNIBI [MunoTrpoBaHne  TpU  TOMOINW | MAJIOTUPOBAHUS | IPABUIIBHO nporpamme FPV
noJiera " cumynstopos u FPV. (mpoxoxaenue I10JIb30BATHCSA
ynpasJjienust BACy. Tpacchl 3a 20 CeKyH1) 00opynoBaHuEM
MopnyJb Ne4q. | [IpakTnueckue Hamnucates nmporpammy Ha Python mis | Mopens He | He yBepeHHoe | Monens neraer
«IIporpaMmmupoBaH | 3aHATHS aBTOHOMHOro nosera BAC MmynbpTu | neraer yIIpaBJIEHUE
ue BAC ISt POTOPHOTO TUIIA, BHYTPH
10JIeTOB BHYTpH
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noMenieHus nomemieHus». (B orcyrcrBun GPS
Pythony. CUTHAJIA).

— JIBUKCHHE MOJIEIIN
MopnyJib NeS. | Jlekuwu, Hamnucars nporpammy C++: Cnaboe ymenue | YMeHue YBepeHnHas pabora c
«IIporpaMmMupoBaH | JUCKYCCUU — IBWD)KCHUE MOJIENIH «BBEPX—BHU3»; | MPOrPaMMHPOBa | IPABUIIBHO porpamMmoit
He  KOHTpPoOJLIepa, | (TeopeTuyeckue | — JIBHIKEHUE OTKPBITh, 3aKPHITh HUS MOJIb30BATHCS
YCTAHOBJIEHHOT'O HA | 3aHATHS). 3axBaT» 000py/IOBaHHEM
BAC npu nomommwm | [Tpaktuyeckue
CH++». 3aHATUSA
Moayab Ne6. | Jlekmuw, Hcnonb3oBanue nporpammuoro | Ciabplii  HaBBIK | YMEHUE VYBepeHHas pabora c
«HUcnonb3oBanue JICKYCCHH oOecniedeHus st 00pabOTKH JaHHBIX | COOPKHU U | IPaBUJIBHO 000pyI0BaHHEM TSt
natuukoB BAC u | (Teoperuueckue | u IIPUMEHEHUS, MIOJIyYEHUE | IKCIUTyaTalu I10JIb30BATHCS M0JIy4yeHus: uH(popMaluu
cO0p TAHHBIX». 3aHSTHSA). uHpopMaud W3 TOJYYEHHBIX | 000PYAOBaHUS 000pyI0BaHUEM H
Moayasb Ne7. | Ilpaktuyeckue JTAHHBIX [IPUMEHEHNE
«OopadoTka H | 3aHATHA TEXHOJIOTUU
aHaJau3 JaHHBIX
nojera BAC».
MonyJib Ne8. | Jlexnum, Hammcares  noxnax, mnoxaroroButs | He  packpeita | IIpesenTanms BriOpana aKTyaJIbHas
«IIpumenenne BAC | nuckyccun npeseHTanmio Ha Temy: «bAC B | TemMa [okinana, | HIOArOTOBIIEHA, HE | oTpacias npuMmeHeHus BAC,
B Pa3JHYHBIX | (TEOPETUYECKHE | Pa3IMUYHBIX OTPACIIAX» MIpe3eHTalMs] HE | pacKpblTa  TeMa | JTOKJIaf MOJTHOCTBIO
oTpacasx». 3aHSATHS) MOJITOTOBJICHA JIOKJIa/1a pPacKpbIBaeT TEMY
Mopnyab Ne9. «3D — | JIekuumn, OpranuzoBath MacTep — Kkjacc, B | CiaOblii HaBBbIK | YMeHHUE VBepeHHas pabora,
MO/IeJINPOBAHUE U | IUCKYCCUU pamkax KOTOpOTO CIylIaTena | COOpKH U | IpaBUIBHO MOJIeIUpOBaHNe U cOopKa
NPOeKTHPOBaHUE (TeopeTHyecKue | CMOAETUPYIOT M O(QOPMAT MOJENb | MOAEIUPOBAHUS | TIOJIB30BATHCS MoOJIeNN
BAC». 3aHATHUSA) BAC BAC o0opynoBaHueM
Monyab Nel0. | IIpaktnueckne [IpoBenenne HMTOroBOro TOHOYHOTO
«I'onounbliit BACy». | 3aHsaTus COPEBHOBATEIILHOTO rojera 5

ydJacTMe  BCEX  clymiarened B

COPEBHOBAHUH
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7. PecypcHoe o0ecrieueHue
7.1. TpeGoBaHus K OMeENIEHUSIM
7.1.1. OO0beaunenus «bBAC» co3marorcs Ha 6a3e CII LJIO «Anbsac» [BOY CO
«JIuneit Ne57 (bazoBas mkoma PAH)».
7.1.2. Jlnsa co3maHusi OOBEAMHEHHWS MPEAYCMOTPEHBI TOMEIICHUS JJIsS IPOBEICHHS
ayTUTOPHBIX, MPAKTUICCKUX 3aHITUNA U OPTaHU3AINH MTOJICTHBIX 30H.
7.13. JIns mpoBeneHUS AYAUTOPHBIX M MPAKTHYECKUX 3aHATHH TOMEIICHUE

BKJIIOYAeT B cebs CJICOAYIOIIUE 30HBI B COOTBETCTBUU C KOJIMYECTBOM pa6oqnx MECT:

—  paboyas 30Ha CO CTOJIAaMH, 000PYIOBaHHAS B TOM YHCJIE IIEPCOHATBHBIMU
KOMITbIOTEPaMU;

— peMOHTHas cTaHuus u 30Ha 3D—neyaru;

— pabouee MECTO Mpero1aBaTers;

—  Majas MoJieTHas 30Ha.

[ns npoBeneHus ayauTOPHBIX, NPAKTUYECKUX 3aHATUM KM OpraHU3allMd Majou
MOJICTHOM 30HBI PEKOMEHI0BAHO 00ECIIEYUTh MTOMENICHHE TuTomaapio He MmeHee 100—120 M 2 u
BBICOTOM MOTOJIKA HE MEHEE 3 M.

7.1.4. OcHoOBHas moJjieTHAas 30Ha — OOOpPYJOBaHHAs IUJIOMIAAKA JIJIST AUCTAHIMOHHOTO
MAJIOTUPOBAHUS OCCIIIIOTHBIX BO3JAYIIHBIX CYIOB, PCKOMEHIOBAHO OOECIICYUTh IMOMEIICHHE
o0we womanso He MeHee 100 M2 U BBICOTOH ITOTOJIKA HE MEHEE 3 M.

7.1.5. Bo Bcex MoMeIeHusax He0OX0UMMO 00ECIIEUUTh OCBEIIEHUE B COOTBETCTBUU C
neiicrpyromumu Tpedoanusimu (CanlluH) x BHyTpeHHEMY OCBeleHnI0 pabounuX MECT.

7.1.6. Bo Bcex momemieHHsX HeoOXOoAuMO oOecreuuTh Haiauuue ceTu MHTepHeT co
ckopocThio He MeHee 100 M6/c.

7.1.7. Ilpu opraHu3anuy IMOJIETHBIX 30H HEOOXOAMMO OOECneyuTh HaJIuuue
neMn@upyromero MOKpPeITHS mojia. [loBepXHOCTh JOHKHA OBITh MaTOBOM U HMETh
HEOJIHOPOAHBIN pUCYHOK. JlOMyCTHMO HCTIOIh30BaHKE HalleYaTaHHBIX OAaHHEPOB.

7.1.8. Ilpu opranu3zauuu pabo4yux MecT OOy4aromMXcsl UIs MPaKTHUYECKHX pPadoT
HEoOXoauMO  oOecneynTh  (YHKIUOHAIBHBIE CHUCTEMBl BEHTWISAIIUM W  OTOIUICHUSA,
TTO3BOJISIONINE TTPOU3BOIUTH MPAKTUUCCKUE 3aHSTHS, a TAK)Ke HAIMYME KOHTYpa 3a3eMJICHUS
JUISL DTIEKTPOIIUTAHUS U CETH CIAa0OTOYHBIX MOAKIIOYCHHH C ONTOPAa3BsI3KOW U BHYTPEHHUM
COMPOTUBIIEHUEM K ODJIEKTPONHUTAHUIO U CIa0OTOYHBIM ceTsaM. HeoOxomumo oOecneduThb
CO3/IaHUE YCIIOBHUM JIJII COXPAHHOCTH JIOPOTOCTOAIIET0 000pyI0BaHUs (CKIAJACKOE MTOMEIIEHNE
JUTSl XpaHEHUs, HAIMYWE WHKECHEPHOTEXHUUYECKHX CPEICTB OXpaHbl, B  TOM  YHUCIE
cuctembl  BuaeoHaOmoneHus). OOs3arenbHO: TpeOOBaHUE IO MOKAPOOE30MACHOCTH —

HaJIMYUC MPOBCPCHHOI'O0 OTHCTYHIUTCIIA, a4 TAKIKC HAJINYUC OTHCYIOPHBIX CCﬁ(bOB HnJm CyYMOK
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JUIsL XpaHEHUsI aKKyMYJIATOPOB.

7.2.

7.2.1.

7.2.3.

MaTepI/IaJ'[LHO —TEXHUYECKOE€ OCHAIIICHUEC IIJIOLA/IKHA ITPOBECACHUA
06p330BaTeJ'IbHOF0 nmpoiecca

OO0mas 30Ha:
CTEJUTAaXH IS XpaHEHHs: 000y I0BaHUS,
UHTEPAKTHBHBII HHBCHTAPB;

SIIUKY JUTSE XpaHEHUs BEIIel U 000pyI0BaHHUSL.

Manas nonerHas 30Ha:

ceTyatblid Ky0 HE MeHee yeM 3x3x3M;

MaThbl U1 CMSITUYEHUS yJapa Py MaJeHUH KO TEPOB;

CTaIlMOHAPHBIN MOYJb; YIbTPA3BYKOBBIE U3JIydaTeIn MasKku (HE MeHee 4 IIT.);

KOMIUIEKT [TPOBOIOB Il COEAMHEHUS U3JlydaTeNel; KperleHue u3iayJareneil Ha
CTEHY.

OcHoBHas MoJIeTHAs 30Ha:

obmas wiomanas He MmeHee 100—300 M2, orpakaeHue 3aUTHON CETKOM;
KOMIUJIEKT TPACCHI JIJIs TIOJIETOB;

aMOPTHU3UPYIOIINE MATHI Ha MOJ OOIIECH MOJETHOM 30HBI;

CHUCTCMa YHLTpaSBYKOBOﬁ HaBUIaliid B IIOMCIICHUH, coBMmectuMoi ¢ bBC.

PemoHnTHas cranuus u 30Ha 3D—TevaTu:
CTOJI pabOuYMil MOHTAKHUKA;
pamuoanmaparypel,

pabouee Kpeciio Ha KoJecax;

CTOJI KOMITBIOTEPHBIN;

3D — mpunTep;

nporpamMMHoe obecriedenue ais cozganus 3D — mozeneit;
nporpamma Jutst iedatu 3D — npuHTepa;
nasuTbHAs CTAaHIHS ¢ EHOM;
JIBIMOYJIOBUTEIIb;

KJICEBOH MUCTOJIET;

Habop Haaduei;

HITAaHTeHIIUPKYJIb;

Ha0op MapHUPHO— I'yOIIEBOr0 HHCTPYMEHTA,;
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— KJIIOYH JUIS [IPOIEIIEPOB;

— Ha0Op MHCTPYMEHTOB JUIsl MAlKU;

— nepxatenb «TpeThbs pykay C JIynoii;

— KOBPUK JUIsI TalKU;

— mpubop U3MEpEHUs HANPsDKEHUs OaTapew;
— pyJeTKa U3MEpUTEbHAs;

— 3a)KUM JIsl MOTOPOB;

— Ha0Op IMIEeCTUTPAHHBIX KITIOYEH YIITMHCHHBIX;
— Ha0Op OTBEPTOK ISl TOUYHBIX PadOT;

— TOPIIEBOM KITHOY;

— KpUMIIEp;

— 1ypynosepT + Habop OuUT;

— HOYyTOYK;

— MBIIIb KOMITLIOTEPHAS;

— PEMKOMIUIEKT, TpeJHAa3HAaYeHHBI Uil IporpaMMmupyemMoro  ydeOHoro  Habopa

KBaJIPOKOINTEPA;
— PEMKOMIUIEKT, IIPEIHA3HAYECHHBIN 1)1 KOHCTPYKTOPA CHOPTUBHOI'O KBAaIPOKOITEPA;

— TYM6a IAJIsI THCTPYMCEHTOB CJIECapHasi.

7.2.5 Pabodee MecTo 00ydJaronerocs:
— TMporpaMMHpyeMblii yueOHbIN Ha0Op KBaJAPOKONTEPA;
— TMporpaMMHpyeMblil y4eOHBII KBaJIpOKONTED;
— KOHCTPYKTOP CIIOPTUBHOT'O KBaJpPOKOIITEPA;

— JIOTIOJIHUTENbHBIE  aKKYMYJISITOPBl /Ui NPOrpaMMHUPYEMBIX  Y4eOHbIX  HaOOpoB

KBaJIPOKOIITEPOB U CIOPTUBHBIX KBAIPOKONTEPOB,;
— FPV ouku (umem);
— KJICEBOM MHUCTOJIET;
— Habop HaaAdwWIeH;
— IITaHTeHIUPKYJIb;
— Ha0op MAapHUPHO— r'yOIIEBOTO HHCTPYMEHTA;
— KJIFOY JTS TIPOTISIUICPOB;

— mnpubop uzMepenus HanpspkeHust LiPo Garapew;



— pYyJIETKa U3MEPUTEIbHAS;

— 3@XHUM JUIsI MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KIIIOUEH YIJIMHEHHBIX;

— Ha0Op OTBEPTOK ISl TOUYHBIX PadOT;

— TOPLEBOM KIIIOY;

— KpuUMIIEp;

— HOYTOYK (nu [I1DBM);

— JECKTOITHOE MporpaMMHoe obecrieueHne At Hoyroyka (uinu [I9BM);
— (ororpammerpuueckoe NporpaMMHoOe 00ecIieueHue;

— KOMIIBIOTEPHAs! MBbIILIb;

— CHUMYJISITOD JUIsl aBBTOHOMHBIX I10JIETOB;

— IMporpamMMHOE 00ecreueHue sl TPEXMEPHOI0 MOJIEIINPOBAHUS;
— pabouyee Kpecio Ha KOJecax;

— TymOa JJIsi HHCTPYMEHTOB CliecapHasi;

— CTOJI KOMIIBIOTEPHBIN.

7.2.6 Pabouee mecTo megarora:
— HOyTOYyK (nu [1DBM);
— MYJNbT PaaUOYIPABICHUS;
— JIECKTOITHOE IporpaMMHoe obecrieuenue 1 Hoytoyka (umu [I19BM);
— KOMIThIOTEPHAS MBIIIIb;
— CTOJI KOMIIbIOTEPHBIH;
— palouee Kpeciio Ha KoJecax;
— MO®Y;
— MapuIpyTH3aTop;

— poyrep.



8. CMCOK MCIO0JIb30BAHHOM JINTEPATYPbI:

1.  ®enpepanbublit 3ak0H 0T 29.12.2012 Ne 273—-®3 «O06 obpazoBanuu B Poccuiickoii
®enepanun» oT 29.12.2012 Ne 273—D3.

2. Vka3 Ilpesmpenta Poccuiickoii ®eneparuu ot 07.05.2018 Ne204 «O
HallMOHAJIBHBIX LIEIAX U CTPATETMYECKUX 3ajadax pa3Butusa Poccuiickon @enepannuy Ha NIEPUOLT
10 2024 ronay.

3. Pacnopsoxkenue IlpaButenbctBa P® ot 21.06.2023 Ne Ne 1630-p «O6
yTBepkaeHnr CTpaTeruu pa3BUTHs OCCIMIIOTHOM aBHaruu Poccuiickoit denepanuu Ha IEPHOT
10 2030 roga u Ha nepcnekTuBy A0 2035 roaa v 11aHa MEpOIIPUATHI 110 €€ pean3alumn»

4.  Pacnopsoxenue [lpaBurensctBa PO ot 31.03.2022 Ne 678—p «O06 yTBepKaeHUU
Konnenmuu pa3BuTHs AONOJHUTENBHOIO 00pa30BaHUs JETeH M MPU3HAHUU YTPATUBLIUM CHUILY
Pacnopspxenus IpaBurenscta PD ot 04.09.2014 Nel1726-p».

5. Opranumzauusg oOCIyXUBaHUS BO3AYIIHOIO ABMKEHMS: YUEOHUK JUIsl CPEIHEro
npodeccuonansHoro oodpaszosanusi / A. JI. @wmH, A. P. bectyrun, B. A. CanHukoB; mon
HayuHol penakuueit 0. I'. [llarpakoBa. — Mocksa: U3garensctBo FOpaiit, 2022. — 515 ¢. —
(ITpodeccuonanbuoe odpazosanue). — ISBN 978 — 5 — 534 — 07607 — 3.

6.  becrmnorHble JeTaTeabHbIe anmnaparsl. OcHoBBI ycTpoiicTBa U
¢ynkumonupoBanusi /AdanacreB, VYueOHmkm u y4e6. mocob6. — MockBa: MAMU.
ISBN:978—5-85597—093—7.

7. becnuioTHble eTaTeNbHbIE annapaThl: HArpy3KU U HarpeB: yueOHoe nocodue Juis
cpennero npodeccuonanpHoro oopazosanus / B. U. Tloropenos. — 2—e u31., Ucnp. U AOM. —
Mocksa: U3patensctBo FOpaiit, 2024. — 191 ¢. — (IIpodeccuonanbHoe obpa3zoBaHue). —
ISBN 978—5-534-10061—7. — Texkct: anexktpoHHbIN // Obpa3oBarenbHas miaardopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/541222.
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