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1. ITosicHUTE/IbHAA 3aNIMCKA
Beenenne

[Iporpamma «becnuiioTHbIE aBHAIIMOHHBIE CUCTEMBI» (nanee — [Iporpamma) paccunrana
Ha oOydvaromuxcsi B Bozpacte 12 — 17 jer, cpok peanu3anuu MmporpaMMmbl 1 yueOHBINH Trom.
[Iporpamma  mpenmnonaraer  pa3BUTHE  oOyyarommxcs B 00JacTd  MOJEIUPOBAHUA,
OpOTPaMMHUPOBAHUs, NMHJIOTUPOBAHMS, a TaKXKe HampaBieHa Ha (OPMHUpPOBaHHME 3HAHUU U
HaBBIKOB, HEOOXOJMMBIX s paboThl C OECHMIOTHBIMH AaBHALIMOHHBIMH CHCTEMaMH,
CIOCOOCTBYET  Pa3BUTHUI0O  HMH)KEHEPHO-KOHCTPYKTOPCKOTO  MBIIILJICHUS. [Iporpamma
«becnniioTHBIE aBHALIMOHHBIE CHCTEMBI» pa3padoTaHa ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH U
WHTEPECOB 1I€JIEBOM ayAUTOPUU 00YyUaOLTUXCSI.

[Iporpamma sBisieTCSI aBTOPCKOW M COCTaBJIEHA JUIsl OPraHU3alMu JONOJHUTEIbHOU
JESITEIbHOCTH Ha 0a3e OCHOBHOTO OOIIEero, CpeHero oo1iero oopa3oBaHusi U OpUESHTHUPOBAHA Ha
00y4aromuxcsi, MPOSBISIONIMX HHTEPECHl U CKJIOHHOCTU B 00J1acTH MH()OPMATUKH, MaTEMaTHKH,
(GU3UKH, TEXHOJIOTHUH, OCHOB 0€30IIaCHOCTH KU3HEACATEILHOCTH U aBUAIINH.

HopmaTtuBHbIe ocHOBaHMS 1JIs1 pa3padoTKH NPOrpaMMBbI:

— ®enepanbubiii 3aK0H OT 29.12.2012 Ne 273—D3 «O6 obpazoBanuu B Poccuiickoii
®enepanun»;

— Vka3 Ilpesunenta Poccuiickoit  @enepanun ot  07.05.2018 Ne 204
«O HalUMOHAJBHBIX LENSIX M CTpaTEerMuecKux 3ajgadyax pa3Butus Poccuiickoir denepauuu Ha
nepuon 10 2024 rogay;

— Pacnopsokenue IlpaBurenscrBa Poccuiickoit @enepannu ot 21.06.2023 Ne 1630
«O06 ytBepxkaenun Crpateruu pa3BuTHs OecnuiuoTHOM aBuanuu Poccuiickoit denepannu Ha
nepuon 10 2030 roga u Ha nepcnexktuBy 10 2035 rosia v 1aHa MEpONIPUATHUH 110 €€ pealn3alumny,

— Pacnopsokenue IIpaButenscrBa Poccniickoit @enepanun ot 31.03.2022 Ne 678
«O06 ytBepxkaeHnn KoHuenuu pa3BuTHs JOMOJIHUTENLHOTO 00pa3oBaHus JeTell U MpU3HAHUU
yTpaTUBLIMM cuily pacnopsbkenus IlpasurenbctBa Poccuiickoit ®enepauuu ot 04.09.2024
Ne 1726-p»;

— IlocranoBnenue ['maBHOroO rocyaapCTBEHHOIO CaHUTapHOro Bpaya Poccuiickout
@eneparun ot 28.09.2020 Ne 28 «O6 yrBepxkaenun CII 2.4.3648-20 «CanutapHo—
AMUJIEMHOJIOTUYECKHE TpeOOBaHMS K OpraHU3alUsM BOCIUTAaHUS W OOydYeHHUs, OTIbIXa U
037I0POBJICHUS A€TEN U MOJIOJEKI,

— IIpuka3 MunucrepcrBa npocsemenns Poccuiickoit ®enepanun ot 27.07.2022
No 629 «O06 yrBepxknenun Ilopsiaka opraHw3anud W OCYIIECTBICHUSI 00pa30BaTEIIBHOU

ACATCIIBHOCTH I10 AOIIOJIHUTCIBbHBIM O6H.I€O6p8.30BaTeJ'ILHLIM nporpamMmmam» .



HanpagJieHHOCTb POrpaMMBbI — TEXHUYECKASI.

AKTYaJbHOCTb NPOTrPaMMBI.

B coorBerctBunm ¢ yrBepxkiaeHHou IIpaBurensctBom  Poccuiickon  ®enepauuun
pacniopspkerreM oT 21 urons 2023 Ne 1630—p CrpaTerueit pa3BuTHs OCCIIMIIOTHON aBHAIlUU HA
nepuon 110 2030 rona u Ha nepcnekTuBy 10 2035 roga, B OJvKalimue MecTh C OJIOBUHOM JIET B
Poccun nomkHa mOsSBUTBCS HOBas OTpacib AKOHOMHUKH, CBA3aHHas C IIPOM3BOJCTBOM U
MCIIOJIb30BaHUEM TpaXJaHCKUX OecnuioTHbIX amnmnaparoB. JlanHas [Iporpamma B pamkax
dbenepanproro mpoexrtal «Kaapsl mms BeCHMIOTHBIX aBMALMOHHBIX CHCTEM» HAIHOHAIHLHOTO
npoekTa «becnuaoTHbIe aBUALMOHHBIE CHUCTEMBD» O0ECeurnBaeT 00y4arolUUMCs BO3MOXHOCTh
OCBOMTD 3HAHUS B 00JIACTH OECIIMIIOTHBIX JIETATEIBHBIX alllapaToB, HABBIKKA MPOTPAMMHUPOBAHHUS,
MOJIEJIMPOBAHUS U NMUIOTUPOBAHUSA, KOTOPBIE B HACTOAILEE BPEMS SIBIISIOTCA BOCTPEOOBAHHBIMU.
Konnenmus [IporpaMmbl oka3bIBaeT BIMSHHUE HA PACIIUPEHHUE JOMOJHUTEIBHOTO 00pa3oBaHUs
0o0y4aromuxcs, pealn3alui0 MOJOACKHON TONUTUKH U CO3/JaHHE CHUCTEMBI TMOJIrOTOBKHU
CHenHUanucToB B 00JacTu pa3pabOTKH, MPOM3BOJICTBA M AKCIUTyaTallMM OECHMIOTHBIX
ABUALMOHHBIX CUCTEM, a TAK)KE KOHTPOJIb 32 YPOBHEM KBaJTU(UKALMU TaKUuX crenuanuctos. [Ipu
peanu3aluu  MpPOeKTa OoNbllIoe BHUMAHUE YIENSIETCd MPUBJICUCHUIO  OOy4aromuxcs
00pa3oBaTeNbHbIX OpPraHMU3alMi K y4acTHIO B MPOrpaMMax MO OeCHUIOTHBIM aBUAIMOHHBIM
cucremaM. Takum 00pa3om, BO3MOKHO YCHIIUTh TEXHOJIOTHUYECKHUH MOTEHIMAI ISl 00ecrieueHus
0€30I1aCHOCTH CTPAHBI, MOBBIICHUS YPPEKTHBHOCTH SKOHOMHUKH U YITYUIICHHUS KauecTBa KU3HU
rpaxjaad. B nrore B Poccun 1omkHa BO3SHUKHYTh HOBAasi SKOHOMUYECKas OTPACIb, CBA3aHHAs C
pa3paboTKOM U UCTIONB30BAHUEM TPAKIAHCKUX OECITUIIOTHBIX alapaToB.

HoBu3Ha 3Toi nmporpaMMBbl 3aKTI0YAETCSI B UHTETPAIliH COBPEMEHHBIX U HHHOBAITMOHHBIX
JOCTHXKEHUI B o0nacTh Majioll OecnHJIOTHOM aBHAllUM, a TaKXKe HCIOJIb30BAHUU IH(PPOBBIX
TEXHOJIOTHH, BKJIIOYas Iu(poBOi 00pa3oBaTeNbHbIM KOHTEHT.

Metoasl u popmbl peasmmzanuu Ilporpammer:

—  OJIHHM U3 KJIFOUEBBIX METOJIOB SIBJISIETCS NPOEKTHO—OPHEHTHPOBAHHOE 00y4eHue,
KOTOpOE IMO3BOJISIET 00Yy4aloIUMCsl TPUHUMATh aKTUBHOE Y4acThe B pa3paboTKe U peanu3aluu
peaTbHBIX TPOEKTOB, CBSI3aHHBIX ¢ wHcnoidb3oBanneM BAC. DToT MeTon cmocoOCTByeT
yrayOIeHHIO 3HAHHUH, PA3BUTHIO TBOPUYECKOTO MBIIIICHUS! M HABBIKOB KOMaHAHON paboTHI,

— MHTEPAKTHBHbIC METOAbI 00y4eHMs, TaKU€ KaK CHUMYJSIUS U BHUPTyalbHbIC
nabopaTtopuu, UTPAIOT BaXXHYIO poOJib B MOATOTOBKe crenuanucroB mo BAC. CneuunanbHbie

MMpOrpaMMHBIC KOMIIJICKCHI MO3BOJIAIOT MOACIUPOBATH PA3JIMYHBIC CHCHAPHU I10JIECTAa APOHOB,

1 https://firpo.ru/activities/projects/federalnyy—proyeki—kadry—bas/



https://firpo.ru/activities/projects/federalnyy-proyekt-kadry-bas/

aHAJIM3UPOBATh IOBEACHUE aNlapaToB B CIOXHBIX YCIOBHIX U IPOBOIUTH SKCIIEPUMEHTHI 0€3
pHCKa TIOBPEXIEHUS JOPOrOCTOSIIEN TEXHUKH,

— IpaKTHYeCKHe 3aHATHSA, IJIe 00yJaronrecss MOIyT HENOCPEACTBEHHO YIPAaBIATh
OECIMIOTHBIMM aBHALIMOHHBIMU CHUCTEMaMH, SBISIOTCA HEOTHEMIIEMOH 4YacTbl0 Yy4eOHOro
nporecca. JTH 3aHATUS [O3BOJIAIOT OTPAOOTaTh HABBIKM YIPABIECHUS JIPOHOM, OLICHUTh €ro

IMOBEACHUE B PA3JIMYHBIX CUTYallUsIX U YCOBEPIICHCTBOBATh TCXHUKY NMJIOTUPOBAHUA,

— TEOPETUYECCKUEC JICKIUA U CEMUHAPCKUEC 3aHATUHA, HAIIPABJICHHBIC HA U3YUCHUC
OCHOB O€CIHUIOTHBIX ABUAIIMOHHBIX CHUCTCM, IMPUHIUIIOB I10JICTA W YIIPABJICHUA, TCXHUYCCKOI'O

yCTpOMCTBA U acnieKTOB NpuMeHeHusa BAC B pa3IMuHbIX OTpACIIsIX;

—  COpPeBHOBATEJbHbII METO/ —3TO CIIOCO0 BBIIOJHEHUS IPAKTHUECKUX YIPAKHEHUH
B (opme copeBHOBaHMH. CyIIHOCTh METOJA 3aKJIIOYaeTCs B HUCIOJIb30BAaHMM COPEBHOBAaHWN B
KauyeCTBE CPECTBA MOBBIILIEHUS YPOBHS MOATOTOBIEHHOCTH 00Y4atOIIUXCSl.

®dopMaMu OpraHu3aliu 3aHATHH SBISAIOTCA TpyNnoBas (TeOpeTHuYecKas 4YacTb) U
MHAMBUYaJIbHO — IPYyNIoBas (IpakTHYecKas 4acTh).

Ilenarormyeckas meaeco00pasHOCTh HACTOSALIEH MPOrPaMMBbl 3aKJIIOYAETCS B TOM, UTO
[I0CJI€ €€ OCBOEHUS OOydarolMecs MoJyyaT 3HaHHWsS M YMEHHsI, KOTOpbIE MO3BOJISAT UM IOHATh
OCHOBBI YCTPOWCTBA OECITMIIOTHOTO JIETATEILHOTO aIllapaTa, IPUHIIUITE pa0OThI BCEX €r0 CUCTEM
U MX B3aMMOJCICTBHS, TEXHOJOTUIO NWIOTUPOBAHUS U YIPABJICHUSA, a TAKXXE OTTOYUTH CBOU
HaBblkM B mwIoTMpoBaHMM BAC M MNONy4uTh COPEBHOBATEIBHBIM OIBIT HAa PA3JIAYHBIX
TPEHUPOBOUHBIX 0a3ax.

Hacrosmas mnporpamMmma COOTBETCTBYET OOLIEKYJIbTYPHOMY YpPOBHIO OCBOCHUSI H
IpeJoiaraeT y/A0BJIETBOPEHUE MMO3HABATEIBLHOTO HMHTEpeca 00ydarollerocs, pacliupeHHue ero
UH(POPMHPOBAHHOCTU B 00JIACTH OECHMJIOTHBIX JIETATENIbHBIX amlapaToB U CHUCTEM, a TaKKe
oOoraiieHre HaBbIKAMU OOILEHHUS W NPHOOpETeHHE YMEHMH COBMECTHOH NEsATEIbHOCTH IpH
OCBOEHUU IPOrPaMMBI.

Heaw IIporpamMMbl OMOJHUTENBHOTO 00pa3oBaHUs MpeArnoiaraeT (opMUpOBaHUE U
pasBuUTHE NPOPECCHOHATBHON OpHUEHTAlMKM OOYyYarollerocsi, pa3BUTHE HWHTEIUIEKTYaJIbHBIX
CHOCOOHOCTEH 1 O3HABATEILHOTO HHTEpECca K OECIIMIOTHBIM aBUAIIMOHHBIM CHCTEMAaM.

3agauu:
JIMYHOCTHBIE (BOCIMTATEJIbHbIE):
— BOCHHUTaTh MHTEpEC K TEXHHKE U TPYAY, pa3BUBaTh TBOPUECKHE CIOCOOHOCTH

nu (bOpMI/IpOBaTB KOHCTPYKTOPCKHUC YMCHUSA U HABBIKU,
— [PUBHUTH KYJIIBTYPY IPOU3BOACTBA U C60pKI/I OCCIUIOTHBIX ABHAIITMOHHBIX CUCTEM,

- C(I)OpMI/IpOBaTB YYBCTBA KOJIJICKTUBU3MaA, B3aMMOIIOMOIIIH,



—  BOCIIMTATh BOJIIO, YYBCTBO CAMOKOHTPOJISA, OTBETCTBCHHOCTH;

— chopMupoBaTh CO3HATENLHOE OTHOIIEHHE K O€30MacHOCTH Tpyda IpH

HU3TOTOBJICHUH MOJICIICH;

- BOCIIMTaTh TI'PAXKAAHCTBCHHOCTb, TOJCPAHTHOCTb, HAOYXOBHO — HPABCTBCHHOC

CaMOCO3HaHMUCE,

— (bOpMHpOBaTB MNaTpUOTUYCCKYIO IMO3UIUI0 IIOAPOCTKA 4YE€pPE3 BKIKOYCHHUE €I0 B
TEXHUYECKOC TBOPUECCTBO M ITO3HABATCIBHYIO ACATCIIBHOCTD.

MeTanpeamMeTHbie (Pa3BUBaIOIIHE):

— Pa3BUTH y 06yqa101111/1xc;1 DJICMCHTHI TEXHHUYCCKOI'O MBIIJICHUA,

M300peTaTeIbHOCTH, TBOPUYCCKOW NHUIIUATUBBI,

—  pa3BUTH IIa30Mep, OBICTPOTY PEaKIIHH;

—  pa3BUTH ycepIue, TePIICHUE B OCBOCHUY 3HAHMIA,

— (QopMupoOBaTh OCO3HAHHE POJU TEXHUKH W TEXHOJOTHUH [JIsi MPOTPECCHBHOIO
pa3BUTHUA 00IIECTBA;

— TIOBBIIICHHE CEHCOPHON YYBCTBUTEIBHOCTH, Pa3BUTHE MEIKOH MOTOPHKH U
CUHXpOHM3AIMK paboThl 00eux pyK 3a cueT OOydyeHHUs MUIOTUPOBAaHUS OECHUIOTHBIX
JIeTaTeIbHBIX amapaTos;

- Pa3sBUTHC HCI/IXO(l)I/ISI/IOJIOFI/I‘-IeCKI/IX KauCeCTB Y4YCHHKOB: IIaMATb, BHHWMAaHMHC,
CIIOCOOHOCTD JIOTHYECKHU MBICJINTD, AaHAJIM3UPOBATh, KOHIICHTPUPOBATH BHUMAHWEC HA IJITABHOM.

IIpeameTHbIe (00yuaromme):

—  BbIpa0OTKa HaBBIKOB MJIOTUPOBAHUS OECIIUIOTHBIX JIETATEIbHBIX aIMapaToB;

— JaTb IICPBOHAYAJIBHBIC 3HAHUA O KOHCTPYKIHNU OCCIUIIOTHBIX JICTATEIbHBIX

anmnaparos;
—  Hay4duTh IPaBUIIAM O0OCITYXUBaHUS, COOPKU OECIIMIOTHBIX JIETaTEIbHbIX aIapaToB;
—  HayuyuTh nporpammupoBanuio bAC;
—  O3HaKOMMHTbH C MpaBWJIaMH 0€30MacHON paboThl ¢ MHCTPYMEHTaMH;
— O03HAaKOMHUTb C IMPUHLHUIIOM padOThl aBUAMOJENbHBIX JABUTaTENed M MX rPaMOTHOM
AKCILTyaTal1H;

— JaTb IICPBOHAYAJIBHBIC 3HAHUA 110 PAAUOIJICKTPOHHUKE H O6y‘-II/ITI) IpyUHOUIIaM

paboTHI paIoNIepeIarOIIeTO 000PYAOBAHUS, €T0 HACTPOMKO;
—  gatb 3HaHus B obnactu 3D — MoaenupoBanus u npoektupoBanus bAC;

- O6yLII/ITL IpaBUJIaM Oe3ommacHoi SKCIUTyaTallun OCCITMIIOTHBIX JIETATEIIbHBIX

arraparosB.



Cpoxu peamuzanuu [Iporpammer: 144 yaca.

YpoBeHb NPOrpaMMbl: 0JTHOYpOBHEBast (0a30BbIif YPOBEHb OCBOCHHS).

Pexxum 3ansiTuii: rpynmna u3 12 yenosek, 2 pa3a B Hezlemto 110 2 yaca (4 yaca B HEZEIIO,

16 gacoB B mecsit, 144 vaca B rox); 1 akageMmuueckuii yac - 45 MUHYT, mepeMeHa 15 MUHYT.

Iliianupyemble pe3yabTaTbl 00y4eHUs:

B pe3yjabTaTte oﬁyqe}mﬂ oﬁyqalomneca B KOHIIC yqeﬁnoro roga oBJaJcKoOT

HEO0OXOIMMON CUCTEMOW 3HAHUN, YMEHUI U HABBIKOB.

Byner 3namo u ymems B pamkax ocBoeHHs1 0230BOT0 YPOBHSI:

3name:.

— TEXHUKY 0€30MacHOCTH IpH paboTe C UHCTPYMEHTaAMHU
U 3JIEKTPOOOOPYI0BAHUEM;

— ocHoBHl BAC;

— OCHOB TEXHUYECKOI'0 yCTPOHCTBA U KOMIIOHEHTOB BAC;

— a3bIkH nporpammupoBanue BAC;

— 3HavyeHue u npumeHeHue bAC B COBpeMEHHOM MHPE;

— 0COOEHHOCTHU PETYIUPOBKH U YIPABJICHHS KBaPOKONTEPOM;
— YCTPOMCTBO U MPUHLUI pabOTHI SJIEKTPOJBUTATEICH.

Ymems:

— I0JIb30BaThCs pabOYUM HHCTPYMEHTOM;

— paboTaTh C 3IEKTPOOOOPYLOBAHUEM;

— OCYULIECTBJIATH MUJIOTUPOBAHNE KBAIPOKOIITEPOB;

— YIpaBIATh KBagpokonrepom FPV;

— HaCTpaWBaTh YaCTOThI BUACO MIEPEAAIOIIUX YCTPOUCTB;
— HacTpauBaTh IOJIETHBIM KOHTPOJUIEP KBAJPOKOITEPA;
— HacTpauBaTh almnaparypy ylnpaBJicHHUS,

— 3apsKaTh aKKYMYJISITOPBI.

By,I[CT 3Hamb U ymemsp B paMKax OCBOCHUSA IIPOABUHYTOTO YPOBHA:

3name:

— YCTPOMCTBO M MPUHLUI pabOTHl paAHONepeIaTINKOB;

— Ipoueaypy NojyuyeHus, 00paboTKH U aHanu3a AaHHbIX nojeta BAC;
— OpUHIUN paboThl POTO MEepealoUINX YCTPOMCTB;

— MpaBUJIa IKCIUTyaTalluy aKKyMYJISITOPOB

— npouecc 3D — mogenupoBanus u npoexkruposanus BAC.

Ymems:

— JIMarHOCTHPOBAaTh M WCHPABIATH OIMMOKH B paboOTe NPOrpaMMHOTO
obecrieyeHus mpu padoTe ¢ JaHHBIMU, TOJTYYEHHBIMU MPU PabOTE C MOJIE3HOM
Harpys3Koi;

— MOJIEJIUPOBATh U MPOU3BOIUTH MeyaTh KOMIUIEKTyromuX Mozeneit BAC Ha
3 — D npunTepe.

ITo
OKOHYAaHUIO
Kypca Oyner
o0J1azaTh
CIIENYIOLIUMU
Kauecmeamu:

— TBOPYECKHU MOJXOJUTH K COOPKE KBAPOKOITEPA;

— yMETh aHAJIM3UPOBATH;

— JIOBOJUTH HAYATOE JEJIO0 JO KOHIIA;

— BBIIIOJIHATH HOpy‘IeHI/IH KOJIJIEKTHBA, pa6OTaTI) B rpyrme;

— OKa3pIBaTh TOMOIIb B Pa0OTe HaJ MOJEIBbI0 POBECHHKAM W MIIAJIIAM
pebsitam;

— CTPEMUTHECA COPEBHOBATLCA, ITPOABIIATH cebsa B COPCBHOBAHHWU.




IIpouecc HaGopa u dopmupoBanuss rpynn. OOpa3oBaTelbHBIE OpPraHU3ANNUN
PYKOBOJICTBYIOTCSI BHYTPEHHUMH HOPMAaTHBHO — IPABOBBIMH OCHOBAHUSAMH NIPU (POPMUPOBAHUH
mporecca Habopa M YKOMIUIEKTOBKH TPYIII HAa MPOTPaMMBbI JOMOJIHUTEIHHOTO 00pa3oBaHUs.

2. YueOHbIi IJIAaH POrpaMMbl

HanmeHnoBanme Beero
YPOBHS Homep u HauMeHOBaHUEe MOAYJIsI 4ACOB Teopus | IIpakTuka
NPOrpamMMmbl

Monyne  Nel. «OcHOBBI  O€CIUIOTHBIX
ABUAIMOHHBIX CUCTEM (BAC): 8 8 0
apxutekrypa, BAC»
Monynb Ne2. «TexHuueckoe ycTpoucTBO U 8 6 2
KoMIOHeHTbl BACy
Monyns Ne3. «lIpuHuunsl monera u 36 9 34
ynpasienust BAC»

§ Monynp Ned4. «IIporpammupoBanue BAC 10 0 10

¢:> JUISI TIOJIETOB BHYTPH nomerienus Pythony

>

2 Monyib Nos. «IIporpammupoBanue

% KOHTpoJuIepa, ycraHoBieHHoro Ha BAC | 10 2 8

g npu nomory C++y

>

= Monyne Ne6. «/crmosib30BaHHE TATYUKOB

3 12 4 8

2 BAC u cOop maHHBIX»

™

<

= Monyne Ne7. «OOpaboTka u aHanu3 8 4 4
nanHbIX mojera BACy
Monyns Ne8. «IIpumenenne BAC B 12 12 0
Pa3IMYHBIX OTPACIISIX)
Monyne Ne9. «3D — mopenupoBaHue u 30 7 23
npoektupoBanue BAC»
Mopynb NelO. «I'onounsiit BAC» 10 2 8

Hroro: 144 47 97




3. YueOHO—-TeMaTHYeCKHIl IIJIaH

3.1. YTII nmporpamMMbl COCTOUT U3 OAHOTO 0a30BOr0 ypoBHS ocBoeHHs. CozepikaHue KaKI0ro YPOBHS MOCTPOSHO Ha MOIYJIbHOM MPUHITHIIE.
CTpyKTypHOH eauHMIEH Y4eOHOro MOAYJS SBISIOTCA TeMbl. B peann3anuu mporpamMmbl NMPUMEHSETCS MO3TalHas TEXHOJIOTHS OOy4YEeHHs OT
«IIPOCTOTO» K «CIOAKHOMY.

3.2. BaxxHast poJib Ipr OCBOCHUH MTPOTPaMMBI OTBOJMTCS MaTepHaliaM, pa3pab0TaHHBIM B paMKaxX IPUMEHEHUs U POBOTO 00pa30BaTEIHLHOTO
KOHTEHTA.

3.3. Ilo okOHYaHHMH Ka)I0T0 MOAYJIS POTpaMMOii peycMoTpeHa (hopMa KOHTPOJIS B BUJE TEMATHUECKOT0 OIPOCca, MPAKTUYECKOTO 3aJaHus,

MMPOEKTHOM pabOTHI.

Moayab Nel. «OcHOBBI 0eCIMJIOTHBIX Tect OK Ne 1.
. apuanuoHubix cucrem (BAC): 8 8 0
E apxurekTypa, BAC».
=
= Tema 1. BBogHOe 3aHsATHE (TEXHUKA
= 2 2 0
) 0€301acHOCTH).
=
= Tema 2. Teopernueckue ocHoBel BAC. 2 2 0
=
=%}
g Tema 3. Apxurexrypa BAC. 2 2 0
: Tema 4. 3nauenue n npumeHnenus bAC 5 2 0 Omnpoc B paMkax
§ B COBPEMEHHOM MUDE. MPOIIEHHBIX TEM
(=3
= Moayab Ne2. «Texunueckoe 8 6 2 Tect [HOK Ne 2.
= YCTPOHCTBO M KOMIIOHEHTbI BAC».
=
§ Tema 1. OCHOBHBIE TEXHUUECKHE
= xapakTtepuctuku BAC BepToneTHoro u 2 2 0

CaMOJIETHOT'O THUIIOB.




Tewma 2. Kitaccudukanusi 6eCIuIOTHBIX 5 5 0
JIETaTEJIbHBIX alIapaToB.
Tema 3. Kommnekc ynpasienust BAC. 2 0 2
Omnpoc B paMkax
Tema 4. Poccuiickre mpou3BOIUTENIN 5 9 0 NPOii/ICHHBIX
BAC u ux uenu.
TeM
e3. K Ne 3.
Mopnyap Ne3. «I[IpuHOMOBI 1oJjera H 36 2 34 Tecr IHOK Ne 3
ynpasJjenus BAC».
Tema 1. bezonacHOCTb MOJETOB. 2 1 1
Tema 2. Texnuka 6a30Boro 12 0 12
nunotupoBanus FPV.
Tema 3. Ynpasnenue bAC. 2 1 1
Tema 4. I[Ipaktuka nmoneros BAC. 8 0 8
Tema 5. AdpoliHaMHKa U JUHAMUKA 5 0 5
T0JIETA.
Tema 6. [loneTsl B OrpaHUYEHHOM 6 0 6
IIPOCTPAHCTBEY, IPOH — PEHUCHUHT.
Tema 7. 3axBat rpy3a. 2 0 2
BrimosauTh
Tema 8. BrinosiHEHNE KOHTPOJIBHOTO 2 0 5 IOJIET C
MIOJIETHOTO 3a/1aHUS. MOIHATHEM
rpysa

* _ https://firpo.ru/activities/projects/
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Mopnyas Ne4. [IporpammupoBaHue
JJIS1 TI0JIETOB BHYTPH NOMeELECHH S
Pythony.

10

10

Tect

[HOK Ne 4.

Tema 1. OcHOBBI IpOrpaMMHUPOBAHUS
BAC na Python.

Tema 2. PaboTa co CIIMCKOM JaHHBIX.

Tewma 3. Pa3paboTka anroputma
aBroHOMHOTrO mojieta BAC.

Tema 4. Co31aTh CKpUNT Ha A3BIKE
nporpammupoBanusi Python ms
CaMOCTOSITEITLHOTO YITPABIICHHS
KBaJIpOKOIITEPOM B ITOMELLIEHUH 0€3
ucnosbp3oBanus curnaina GPS.

IIpakTrHueckoe
3aJjaHue

Mopnyab NeS. «IIporpammupoBanue
KOHTPOJIepa, yCTAHOBJICHHOI0 Ha
BAC npu nomouu C++y.

10

Tect

OK Ne 5.

Tema 1. U3ydyeHune HaBBIKOB CO3/IaHUS
QITOPUTMOB JIJIs1 OECITUIIOTHBIX
JIETaTeJIbHBIX anmnaparos.
(TIporpamMMHpOBaHNE aBTOHOMHOTO
nojiera) (Outdoor u Indoor).

Tema 2. OO1IME CBEIEHUS O A3BIKE
nporpammupoBanus C++.

Tema 3. Peamuzarsg C++ B
MPOTPaMMHUPOBAHUU JPOHOB.




Tema 4. [IporpammupoBanue

anroput™moB ynpasieHus bAC. 2 0
Tema 5. Co3gaTh CKpUNT Ha A3bIKE 5 0 [IpakTuueckoe
nporpamMMmupoBanus C++. 3a/laHHe
Monyab Ne6. «Mcnonb30Banue 12 4 Teer [HOK Ne 6.
aaTyukoB BAC u cO0p TaHHBIX).
Tewma 1. CeHcOpbI B TaTYUKH 7151 cOopa 4 9
JTAHHBIX.
Tema 2. JlaTuuku: akcesnepoMerp,
4 2
rupockorr, nanpHomep GPS.
Tewma 3. JlaTunku nipu cOOpke B 4 0 [Ipaktuka
MacCTEPCKOH. cOopKu
Moayabs Ne/. «O6padoTka U aHaau3 HOK Ne 7.
8 4 Tect
JaHHBIX moJjieta BAC».
Tema 1. C60p, 06paboTKa 1 aHaNN3
JaHHBIX (OTOrPaMMETPUUECKOM 4 2
CHEMKH.
Tema 2. Coop, 06paboTka u aHaIu3 4 9
JTAHHBIX OPTO(POTOCHEMKH.
Monayab Ne8. «Ilpumenenne BAC B 12 12 Tecr HOK Ne 8.
PA3JIMYHBIX OTPACISAX».
Tewma 1. Texnonorus npumenennss bAC 4 4

B I'€0/I€3UU U KapTorpaduu.




Tema 2. Texnonoruu npumenennsi BAC

[IpoekTHas

B IPYTUX OTPACISX, TAKHX KaK: pabora.

8 0
— JIeCHOE XO3SHCTBO; Hoxnan o
— OXpaHa OKPYKaIoIIeH Cpepl; TCXHOJIOTHH
— CeNbCKOXO03AHCTBEHHBIE PAOOTHI. HPUMCHCHIA
MoayJib Ne9. «3D — moeiupoBaHue U 30 23 Teer LOK Ne 9.
npoexkruposanue BAC».
Tema 1. OcHOBBI aBUaMOIETUPOBAHUS 8 5
CaMOJIETHOTO THIIA.
Tema 2. OcHoBbsl 3D — MoaenupoBaHus. 2 0
Tema 3. 10 qns 3D — moenupoBaHusl. 4 4
Tewma 4. [logroroska 3D — monenu 5 5
MevaTu.
Tema 5. Ucnonb3oBanue 3D— npuHTepa 4 5
JUTS TIeYaTH KOMITICKTYFOIIINX.
Tewma 6. BeiOop HaBecHOTO

4 4
obopynoBanusi BAC.

IIpoussectu
Tewma 7. Marepuainsl Ui IPOU3BOJICTBA
BAC 2 1 MOJENb IS
. MeYaTy.

Moayab Nel0 «I'onounbiii BAC». 10 8 Tect I[HOK Ne 10.
Tema 1. 'onounsiit BAC. 2 1
Tewma 2. Knaccol, mpaBuiia, Cy1ecTBO. 2 1




Tema 3. IlocTpoeHue cnopTUBHOMN
TPEHUPOBKU U COBEPIIICHCTBOBAHUE 2 0 2
MacTepCTBa.

Tema 4. 'oHOYHBIE TPacChI».

4.1 B OTKpBITOM POCTPAHCTBE. 2 0 2
4.2 Ha FPV.
[Ipoxoxnenue
Tema 5. [IpoxoxxeHne roHOYHOTO
2 0 2 TOHOYHOI'O
UCIIBITAHMUS.
UCIIBITAHUS




4.Conep:kaHue NporpaMmbl
4.1. ba3oBblii ypOBeHb 0CBOCHUS

Mopnyab Ne 1. «OcHOBBI OecnnI0THBIX aBHALMOHHBIX cucTeM (BAC): apxurekTypa
BAC».

Tema 1. BBomHoe 3ansarue. Texauka 0€30MacHOCTH.

Jlexuus: MHcTpykTax 1o TexHUKe Oe3omacHocTd. TexHuka Oe3omacHocTu. [IpaBuia
IIOBE/ICHNUS B IIOMEILEHUH, I/I€ IPOBOSATCS 3aHATHSL.

Tema 2. Teopetnueckue ocHoBbI BAC.

Jlexumsi:  3HAKOMCTBO ¢ OecmwIoTHBIMU — aBHanMoHHbIMH  cuctemamu  (BAC).
Onpenenenne becnmnornoit Apuannonnoi Cucremsl (BAC).

Tema 3. Apxurexrypa BAC.

Jlexuus: 3HaueHUe apXUTEKTYpbl i1 3P (HEKTUBHOrO (PYHKIIMOHUPOBAHUS U YIIPaBICHUS
BAC. Komnonentsl BAC camoneTHoro tuna.

Tema 4. 3nauenue u npumeHeHuss BAC B COBpeMEHHOM MUpE.

Jlexuusi: Poyib TEXHHYECKUX XapaKTEpUCTHK M pa3nuuHbiX BuaoB BAC B pemeHun
pa3IM4YHBIX 33]a4.

Mopnyab Ne 2. «TexHu4eckoe ycTpoicTBO H KOMIOHEHTbI BAC».

Tema 1. OcHoBHbIE TexHUYECKHE XapakTepucTUKU BAC, BepTOIETHOrO U CaMOJIETHOTO
THUIIOB.

Jlexuus: OCHOBHBIE TEXHUYECKUE XapaKTepucTUKU BAC BepTONETHOrO U CaMOJIETHOTO
THUIIOB.

Tewma 2. Knaccudukanms 6ecnuIOTHBIX JIETaTeIbHBIX alapaToB.

Jlekumu: Buasl u Texnudeckue xapakrtepuctukun BAC: Anpocratnueckue BAC,
PeaktuBubie BAC, BAC camonernoro tumna, BAC BepToneTHOrO THUMa, MYJIbTUKONTEPHBIE U
ruOpuasie BAC.

Tema 3. Kommnekc ynpasienust BAC.

[IpaxTuka: CiocoObl 060pyaoBanus ynpasieHusi cucreMbl BAC.

Tema 4. Poccuiickue npoussogurenu bAC u ux nenm.

Jlexuusa: OcHoBHble Poccuiickue mnpousBoautrenn bBAC. Bxnag B pasButue
otedecTBeHHOM nHaycTpun bAC.

Moayab Ne 3. «[IpuHuunel nosiera u ynpasjienuss BACy.

Tema 1. bezonacHOCTB MOJETOB.

Jlexiusi: Ompenenenue Oe3omacHocTH ToneToB B KoHTekcte BAC. 3HaueHue
6e3omacHOCTH i 2PPEKTUBHOTO U HaJexHOro ¢yHkiuonupoanus bAC. AHanu3 pUCKOB U

OITACHOCTEMH.



[Ipaktuka: BeimonHeHne 6e€30macHOro mojeTa.

Tema 2. Texnuka 6a3zoBoro nuinotupoBanus FPV.

[Ipaktuka: Tpenaxxep FPV, ynpasnenue BAC. B cuMynsiTope BBIIOTHUTE B3JIET C TOYKU
cTapra M MOCaAKy Ha TOYHO OOO3HAYEHHYIO IUIOMIANKY, ucnois3ys FPV — pexum pns
yrnpasneHus. [IponeTute CKBO3b CEPUI0 BOPOT WM MEXAY OOO3HAUEHHBIMH MapKepaMu,
COXpaHsisi CTaOUIIBHYIO BBICOTY M CKOpPOCTb, B pexkume FPV. Brimonnure moner mo 3apasee
3aJaHHOMY MapLIPYTy ¢ U3MEHEHHMEM BBICOTBI, UCIIOIbL3Ys Kak FPV, Tak u BUI ¢ TpeThero amna
Uit cpaBHeHHS 3D PeKTUBHOCTH yIpaBieHus. Beimonanure ceputo pazsoporos Ha 180 rpagycos
Ha OIPaHMYEHHON TeppuTOopuu, ucnoibdys FPV nns touHoro mManeBpupoBaHus. BeimonHwute
3amaqy 1o cOOpy OOBEKTOB C Pa3IMYHBIX TOYEK KapThl, HUCmoib3ys FPV nns waBuranuu
¥ TOYHOCTH MPH NMPUOIIKEHUH K KaXI0MY OOBEKTY.

Tewma 3. Ynpasnenue bAC.

Jlexums: Ilpunuuns! ynpasnenus camoneTHbiIMUM BAC. IlpakTuka: BBIIIOJIHUTE B3JIET
BAC camoneTHoro tumna, JOCTUTHUTE 33JaHHON BBICOTHI M CTAOMIM3UPYHTE MOJIET Ha NPSIMOMN
nuHuU. OCyIIeCTBUTE CEPUIO TTOBOPOTOB.

Tewma 4. [Ipaktuka nosneroB BAC.

[Ipakruka: [Ipaktuka noseroB BAC.

Tema 5. AspoauHamuKa ¥ IMHAMUKA [OJIETA.

[IpakTrka: BpimogHuTe IMOJNET HAa APOHE B CUMYJATOPE IPU PA3JIUYHBIX YCIOBHSX
nosera. (3ajaHue BKJIHOYaeT B ceOsl BBIMOJHCHHE MAaHEBPOB BBICIIETO MMHJIOTaXKa, MOJEThI Ha
pa3HON CKOPOCTHU M BBICOTE, & TAKXKE B PA3JIMYHBIX MOTOIHBIX YCIOBHSIX).

Tema 6. [ToneTsr B OrpaHUYEHHOM MIPOCTPAHCTBE, IPOH — PEHCHHT.

[IpakTuka: BellmonHNWTE 3a1aHKE MOJNET IPOHA B OTPAHUYEHHOM NPOCTPAHCTBE, BHYTPHU
3/1aHUS WIHM CKBO3b Y3KHE IPOXOAbI MEKIY MPETSTCTBUIMM.

Tema 7. 3axBar rpy3a.

[IpakTuka: BelmonHuTe 3amaHue 3axBaT M NEPEMENICHHE TIpy3a, aKKypaTHas
TPAaHCIIOPTUPOBKA.

Tema 8. BrinosnHeHHEe KOHTPOIBHOIO MOJIETHOTO 3aJJaHHUS.

IIpakTuka: BeinosHuTe KOHTPOIBHOE 3a1aHue o Moayito. ITponerers Tpaccey.

Monyas Ne 4. «IIporpaMmMupoBaHue JJi4 M10J1I€TOB BHYTpU nomeieHus. Pythony.

Tema 1. OcuoBbl nporpammupoBanust BAC na Python.

IIpakTuka: OCHOBHBIE IOHATHS O NMpOrpaMMHUpoBaHuM U ynpasiieHun BAC. OcHoBHbIE
¢yHKkuMu  mporpaMMHOro  mojera.  OmnepanyoOHHBIE CHUCTEMbl M HPOTpaMMbl  JJIs
IIPOrpaMMHUPOBAaHUS MOJIETA.

Tema 2. PaboTta co cIUCKOM JTaHHBIX.



[IpakTuka: [IporpammupoBanue anroputMoB yrpasieHuss bBAC.

Tema 3. Pa3pabotka anropurma aBToHoMHOro nojiera BAC.

[IpaxTuka: Pa3pabotrka anropurma aBToHOMHOro nosuera bAC.

Tema 4. Ilpaktudeckoe 3amganue: Hamucate mporpammy Ha Python mms aBToHOMHOTO
nosieta BAC MynbTH poTopHOTo TUIa BHyTpH nmomemieHus (B orcyrcrBun GPS curnana).

Mopnyas Ne 5. «IIporpamMupoBaHue KOHTpoOJiepa, ycTaHoBJIeHHOro Ha BAC npu
nomomu C++y,

Tema 1. 3ydyeHune HaBBIKOB CO3JaHUSI AITOPUTMOB JJisi OCCHHJIOTHBIX JIETATEJIbHBIX
amnmapaToB (mporpaMMHUpoBaHre aBTOHOMHOTO nojieta Outdoor u Indoor).

[Ipaktuka. Pazpaborats anroputm aBroHomMHOro nosnera Outdoor u Indoor.

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

Jlexuusi: OcHoBHbIE TIOHATHUSA. AndaBut s3bika. [IpocTeie oneparuu.

Tewma 3. Peanuzanusa C++ B mporpaMMHpOBaHUU JIPOHOB.

[IpaxTuka: [IppumeHeHne NpaKTUUYECKUX HABBIKOB IIPOrPaMMUPOBAHMUS.

Tema 4. [IporpammupoBanue anroputmMoB ynpasieHust bAC.

[IpakTtuka: [IporpammupoBaTh OECHUIOTHUK Ha BBIMOJHEHUE MPOCTEHIIUX IEHCTBUI
«BBEPX, BHU3Y», «BJIEBO, BIIPABOY.

Tema 5. Hanucars nporpammy Ha C++.

[IpakTuka: BoINOJHUTH CKPUINIT HATUCAHUSI IPOTPAMMBI.

Mopaysb Ne 6. «cnosib3oBanne 1aTunkoB BAC u c60p JaHHBIX?.

Tema 1. CeHcopbl U AATYUKH [T cOOpA JAHHBIX.

Jlexuus: Kak paborator natuuku. Ponp natumkoB Ha ycrpoiictBe. IlpakThka: kak
JATYMKKU paboTaloT ¢ HHpOpMaLHe.

Tema 2. JlaTunku: akcenepomeTp, rupockor, fansHomep GPS.

Jlexuus: OnpeneneHue 1aTYMKOB U UX POJIb B CUCTEME ynpaBieHus 1 HaBurauuu bAC.
3HaueHue TaTYMKOB JIUIs 0OecrieueHUs] aBTOHOMHOCTH, CTA0MJIBHOCTH M 0€30I1aCHOCTH IOJIETa.

[IpakTuka: UHTerpupyiiTe JaT4WKU B CUCTEMY YIpABICHUS IPOHA, MOAKIIOYMB HUX K
aplyMHO—KOHTPOJIJIEPY IOJIETA.

Tema 3. JlaTunku npu cOOpke B MacTEpCKOi.

[Ipaktuka: Tpenaxep JlanbHOMEpP pacCTOSIHUE B MACTEPCKOM.

Moayab Ne 7. «O6padoTka u aHaau3 JaHHBIX noJjieta BAC».

Tema 1. Co0p, 06paboTKa 1 aHANNU3 JaHHBIX (POTOrPAMMETPUUECKON ChEMKHU.

Jlexuus: Vzyuenune TeXHOIOTHH cOopa U 00paboTKa TaHHBIX (POTOrpaMMETpHst CHEMKH.

[IpakTuka: AHaIU3 MOJYYEHHBIX JaHHBIX MO CpeACcTBaM (GOTOrpaMMETPUUECKON ChEMKH.

Tema 2. Coop, 00paboTKka 1 aHaAIU3 JaHHBIX OPTO(HOTOCHEMKH.



Jlexuwmsi: 3ydyeHune TeXHOIOTuU coopa U 00paboTKa JaHHBIX OPTOPOTOCHEMKH.

[TpakTrka: AHaJIN3 NOJYYEHHBIX JaHHBIX IO CPEACTBAM OPTO(HOTOCHEMKH.

Monayab Ne 8. «IIpumenenue BAC B pa3jiM4HBIX OTPACTIAX».

Tema 1. Texnonorus npumereHust BAC B reone3uu u kaprorpaduu.

Jlexuwmsi: Pa3sutue u npumenennst BAC B reoaesuu u kaprorpadun. Coop n 00padoTka
naHHbIX. [Ipouieypa no uCnoap30BaHUIO BO3YLIHOTO IPOCTPAHCTBA.

Tema 2. Texnonoruu, npumensiemble BAC B 1pyrux oTpacisx, Takux Kak:

—  JIGCHOE XO03SICTBO;

—  OXpaHa OKPY>KArOLIEH CpeJibl;

—  CEJIbCKOXO3SHUCTBEHHbIEC PAOOTHI.

Jlexkusa: MOHUTOPUHT U MHBEHTapu3alus yroauid. Co3jaHue 3JeKTPOHHBIX KapT MOJIEH.

Jlexumsi: YTOUuHEHHME TpaHUI] JIECHUYECTB. BbIsBIeHHWE U OleHKa ymiepda oT
YPE3BBIYANHBIX CUTYAIUH.

Jlexuus: COop, aHAJIM3 U aKTyalMu3alMsl JaHHBIX O COCTOSIHUM OKpYXaroIlel cpebl.
@ukcalus BBISIBJICHHBIX HApYLIEHUW HKOJOTMYECKOIO 3aKOHOJATENbCTBA. BbIsiBIEHUE
HECaHKIIMOHUPOBAHHBIX CBAJIOK M OMpPEIETICHHE UX 00BEMOB.

Monayab Ne 9. «3D — moaeupoBanue u npoektupoBanue BAC».

Tema 1. OcHOBBI aBUAMOJIETMPOBAHUS CAMOJIETHOTO THIIA.

Jlexuusi: Onpenenenue aBUaMoICTUPOBAHUS U €T0 3HaUCHUE B O0yUEHUH, Pa3BICUCHUAX
U Hay4YHBIX HccaenoBanusx. [Ipaktuka: BeIOpaTh MaTepuansl u coopath Kopiyc BAC.

Tema 2. OcHoBbl 3D — MozieMpOBaHUS.

Jlexuusi: OcHOBHBIE TEpMUHBI U TIOHATUS B 3D — MozaenupoBanuu. Ilponecc coznanus
3D mopeneii.

Tema 3. IIporpamMmmHoe obecniedenue aist 3D — MoenupoBaHusl.

[IpaxTuka: [IpoektupoBanue kopmnyca u neraneii BAC.

Tema 4. [Toaroroska 3D — Momenn K mmeyaru.

IIpaktuka: IloaroroBute 3D-monens ans meyatn Ha 3D-npuntepe. OtpaboraTh
IPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHUS POrPAMMHOT0 00ECTIEYeHHUS.

Tema 5. Ucnonb3oBanue 3D — npuHTepa, neyatb KoMriekTyromux bAC.

Jlexuwmsi: TexHonorus padbotsl 3D mpuHTEpAa.

[Tpaktuka: [leyats komruiektyromux netaneit. llnudoska n o6paboTka neranei.

Tema 6. Beibop HaBecHoro o6opynoBanus BAC.

[IpaxTuka: Dxcrutyaranus HaBecHOro obopynoBanust bAC.

Tema 7. Matepuansl 1uis npousBojctsa BAC.

Jlexuus: 3HaueHHe MPaBUIBHOTO BBIOOpA MaTepHuaioB /s mpousBojcTBa BAC.



[Ipaktuka: BpiOparh onTHManbHBIE MaTepHalbl IJis mpou3BojicTBa kopmyca BAC ¢

y4eToM TpeOOBaHMI MO0 MPOYHOCTH, A3POAUMHAMHUKE U SKOHOMHUYECKON APPEKTUBHOCTH.
Moayab Ne 10. «I'onounbtii BAC».

Tema 1. 'onounsliit BAC.

Jlexums: Onpenenenue roHoyHoro bAC u ux posib B COPEBHOBaHUSAX M YEMITMOHATAX.

IIpaxTuka: Pa3paborats 1 HacTpouTh ciopTuBHYI0 BAC a5 yuacTus B rOHKax.

Tewma 2. Knaccel, npaBuiia, CyaeucTBo.

Jleknusa: 3Hayenue copeBHoBaHu Mo BAC s pa3BUTHS UHAYCTPUU M TEXHOJIOTUNA B
o0JracTi OECHMIIOTHOM aBUAIIAH.

[Ipaktuka: IlogroroBka K y4acTHIO B COpPEBHOBAHHUSX 10 aBTOHOMHOMY
MUIOTUPOBAHUIO, COOTIO/Iast MPaBWIIa U TPEOOBAHMS K YIaCTHUKAM.

Tewma 3. [locTpoeHue CiopTUBHOM TPEHUPOBKH U COBEPIIEHCTBOBAHNUE MAaCTEPCTBA.

[IpakTuka: YayunieHue HaBbIKOB MAaHEBPUPOBAHUS W HABUTALMU NYTEM MPOXOKICHUS
CJIO’KHBIX MAapUIPYTOB Ha BPEMSI.

Tewma 4. ['oHOYHBIE TpPACCHI.

[Ipaktuka: [IpoxoxkaeHre TOHOYHBIX TPACC B OTKPBHITOM IIPOCTPAHCTBE.

[Ipaktuka: I[IpoxokIeHue TOHOUHBIX Tpacc Ha CHMYJISATOpE, OTpabOTKa CIOMKHBIX
MapuipyToB.

Tema 5. IIpoxoxnenue roHoyHoro ucnelTanus. lIpaktuka: IIpoxokaeHne roHOYHBIX

TpacC Ha BPCM:, BBIIIOJIHCHUC CIIOKHBIX W ITPOCTBIX TOHOYHBIX HCIIBITAHUH.



5. Kanenpapublii yueOHblii rpadguk

Cpoxu

Bcero

HaumenoBanue R, JIMCHHIINHBI (MOYJIH). AKATEM. KOJIH‘IGC;I‘BO Ipoao/KUTEILHOCTD.
(Homep) 3aHSATUI B OTHOI'0 3aAHSITHS
rpyINbL S0 (S8 A Ba30Bblii ypOBEeHb 0CBOEHHS pacOe HeTeIIo (Mun)

Y4eOHBIX Helelb roa

1 2 Monyne Ne 1. «OcCHOBBI OECHUIOTHBIX ABHUAIMOHHBIX 8 2 45
cucrem (BAC): apxurekrypa, BACy.

1 4 Mopynb Ne 2. «TexHu4eckoe yCTpONCTBO U KOMITOHEHTBI 8 2 45
BAC».

1 18 Monynb Ne 3. «[Ipunuumns! noneta u ynpasieHus BAC». 36 2 45

1 5 Mopyne Ne 4. «IIporpammupoBanue BAC st mosieroB 10 2 45
BHYTpH nomenieHus Pythony.

1 5 Monyne Ne 5. «lIporpammupoBaHue KOHTpOJUIEpa, 10 2 34
ycraHoBieHHoro Ha BAC npu nomomu C++y.

1 6 Monyne Ne 6. «Mcnons3oBanue narunkoB BAC u cbop 12 2 45
JTAHHBIX).

1 4 Monyime Ne 7. «O0OpaboTka W aHaIU3 JaHHBIX IOJETA 8 2 45
BAC».

1 6 Moayns Ne 8. «IIpumenenne BAC B paznuuHbIX 12 2 45
OTPACISIX»

1 15 Monyns Ne 9. «3D — monenupoBaH#e ¥ IPOSKTHPOBAaHUE 30 2 45
BAC».

1 5 Monyinb Ne 10. «I"oHounsb1id BACH. 10 2 45




6. OneHoYHBbIE MaTepHAJIbI
6.1. ®opMBbI TMATHOCTHKH YCHEIIHOT0 OCBOEHHsI MO/IYJIeil POrpaMMsbl

HaumenoBanue DopMbI ®opmbl YpoBHH 0CBOCHMS 3HAHMI
MOAYJIst 3aHATHH — — —
NO/ABE/ACHUS UTOTOB Huskui Cpennuii OTcyrcTBHE 3HAHMI
YPOBEHb YPOBeHb 3HAHMH
3HAHUM
ba30Bblil ypoOBeHb 0CBOEHHSI POTrPaAMMbI
Moayas Ne 1. | Jleknumy, Ompoc ciymareneit o npoiaeHssiM | OTCyTCTBHE Hesnauurenbnsie | [Ipounsie 3HaHUSA B
«OCHOBBI JUCKYCCUU TeMawm, MO/IBEe/ICHUE UTOTOB | 3HAHUH, clladble | 3aTpyJHEHUS B | MIpaBHIIaX TEXHUKU
0eCIUI0THBIX JTMarHOCTUKU OCBOCHUS MOZYJISI. 3HAHUSA 0 | oTBeTax o | 6e3omacHocTH,
(Teopetnyeckue .
aBHALMOHHBIX MIPOIIEHHOM TEPMUHOJIOTUU U | ONPENEICHUSX,
. | 3aHsATHS) Templ 17151 onpoca:
cHCTEeM (BAC): Marepuaie onpeaeIeHusIX NPUMEHEHUN U CTPYKType
ApPXUTEKTYpA, — IpaBUJIa TEXHUKH OE30I1aCHOCTH; BAC BAC
BAC».
— onpeaenenue bAC;
— koMnoHeHTHl BAC;
— 3HaueHue u npumenenne bAC;
— poab bAC B COBpeMEHHOM MUDE,
KaKWe 3a/1a4d PelIaoT NPy MOMOIIH
BAC
Moayas  Ne 2. | Jlekuun, Omnpoc caymareneit mo npoiaeHHbIM | OTCyTCTBHE Hesnauutensubie | [Ipounsie 3HaHUS B 00s1acTH
«Texnnueckoe JUCKYCCHH TeMawm, IIO/IBE/ICHUE UTOTOB | 3HAHUH, cladble | MPOOEIbI B | TEXHUYECKOTO YyCTPOICTBA.
YCTPOIiCTBO " ( JTMarHOCTHKU OCBOEHUS MOJYJISI. 3HAHUSA 0 | 3HaHUHU 3HaHUsT 1O MapaMeTpam
TEOPETUUECKUE .
KOMIIOHEHTbI P PO IEHHOM TEPMHHOJIOTHH U | KIacCUPUKALIUN BAC.
3aHATHS). — TEXHUYECKHE XapaKTEePUCTUKU
BAC». Marepuaie OIIpEeACIEHUAX Texnuyeckue
BAC  (BeprosieTHOro/camMOJIETHOIO
[IpakTuueckue ) TEXHUUYECKOTO XapaKTEPUCTUKU
TUMA); .
3aHATUA ’ yctpoiictBa BAC | caMoseTHoro u

— Knaccugukanuu BAC;

BEPTOJICTHOI'O THIIA




— Poccutickue npousBogutenu bBAC

Moayar Ne 3. BrinosiHeHUE TONETHOTO 3a1aHUSA: Cnaboe ymeHnue | YMmeHue VYBepeHHas paboTta B
«IIpuHIHMIBI NWIOTUPOBAHUA | IPABUIHLHO nporpamme FPV
[lunoTupoBanne  npu  MOMOIIHU
noJiera U M0JIb30BATHCS
cumyisatopoB u FPV. (nmpoxoxnenue
ynpasJjenus BAC». 00opyI0BaHHEM
Tpacchl 3a 20 ceKyH)
Moayas  Ne 4. | [Ipaktuuyeckue | Hammcats mporpammy Ha Python ans | Mozgens He | He yBepeHHoe | Mognens neraer
«IIporpaMmMupoBaH | 3aHATHS aBToHOMHOro mnoisiera BAC mynbpTH | neraer YIIPaBJICHUE
ue BAC IS POTOPHOTrO THIA, BHYTPH
N0JIETOB  BHYTPH nomemieHus». (B orcyrctBun GPS
MoOMenIeHUus CUTHAJIA).
Python».
— JIBJKEHHUE MOJIENIH
Moayas  Ne 5. | Jleknuny, Hamucars nporpammy C++: Cnaboe ymenue | YMeHue VYBepeHHas pabora c
«IIporpaMMupoBaH | JUCKYCCHHU [IpOrpaMMupoBa | IPaBUIbHO IpOrpaMMoit
porp P 4 — JIBM)KEHHUE MOJIETN «BBEPX—BHU3Y; porp P P poTp
He  KOHTpoJLIepa, HUS M0JIb30BATHCS
(Teopetnyeckue
YCTAaHOBJICHHOTO Ha sansTi) — JIBUKEHHUE «OTKPBITh, 3aKPHITh 00opyaOBaHHEM
BAC npu nomouu ' 3axBaT»
C++». IIpakTrnueckue
3aHATUSA
Moayas Ne 6. | Jleknun, Hcnons3oBanue nporpaMMHoro | Cnabblii  HaBBIK | YMEHHE YBepeHHas pabora c
«HMcnoab3oBanue JUCKYCCHH obecrnieyeHus st 00pabOTKH JaHHBIX | COOpKH U | IPaBUIBHO 00opy0BaHuEM JUISL
natyukoB BAC n ( u IIPUMEHEHNS, MOJIyYeHHUE | IKCILTyaTaluu MOJIb30BATHCS noJIyuyeHus: "HpopMauu
TEOPETHUYECKHE
c00p NaHHBIX». P ) uHbOpMAIMM W3 TOJyYCHHBIX | 000py/IOBaHUs | 00OpPYJOBaHUEM U
3aHATHUA).
JAHHBIX MpUMEHEHNE
Moayar Ne 7.
[IpakTuueckue TEXHOJIOTUHU
«O0padoTka U
3aHATHUS
aHau3 JaHHBIX

nojiera BAC».




Moayas  Ne 8. | Jlekuun, Hammcares  pgoknman, mnoxarorosuts | He  packpeira | IIpesentanus Bribpana aKTyallbHas
«IIpumenenune BAC | nuckyccuu npeseHtanmio Ha Temy: «BbAC B | TemMa Jokiaja, | HOArOTOBIIEHA, HE | oTpaciab npuMmeHeHus BAC,
B Pa3JIMYHBIX Pa3IUYHBIX OTPACIIX» IIpE3EHTAlMsI HE | pacKpbiTa  TeMa | JOKJIaJ IIOJTHOCTBIO
(TeopeTuveckue
0TPACIAX». IIOArOTOBJICHA JIOKJIaaa PacKpbIBaeT TEMY
3aHSATH)
Moayab Ne 9. «3D — | JIekuun, OpranuzoBath MacTep — kiacc, B | CnaOplii HaBBIK | YMeHUE YBepeHHas paborta,
MO/JeJIMPOBaHMe M | JUCKYCCUU paMKax KOTOpPOIo ciymaTenu | cOopku U | IPaBUIILHO MOJIEJIMpOBaHUE U cOOpKa
NPOCKTHPOBAHHE CMOACTHUPYIOT U OQOPMAT MOJEINb | MOJACIUPOBAHUS | TOJIH30BATHCS MOJIENH
(Teopernueckue
BAC». BAC BAC obopyioBaHuEM
3aHATHS)
Moayas Ne  10. IIpoBenenne MTOroBOro TOHOYHOTO
N [IpakTuueckune
«I'onounblii BAC». COPEBHOBATEIBLHOIO roJjera u
3aHSTUS .
ydacTME  BCeX  Ciyliareile B

COPEBHOBAHHH




7. PecypcHoe obecnieueHue
7.1. TpeOGoBaHMA K NOMeEILEHUSIM
7.1.1. Cpoeumamu3upoBaHHBIE  KIacchl  (KpPY)KKH)  CO3MalOTcsl  Ha  0Oase

00111600pa30BaTEIIbHBIX OPraHU3aMK (IITKOIM).

7.1.2. KonudecTBO paboOunX MECT JUIsl CO3/IaHMsI CIICIMAIM3UPOBAHHOTO Kilacca (Kpy»KKa) —
He MeHee 12 pabounx MecT i 00y4aroImuxcsl.

7.1.3. lns co3maHus Creualiu3upOBaHHBIX KJIAcCOB (KPY>KKOB) HEOOXO0IUMO IIPETyCMOTPETh
MOMEILEHUS AJIsl IPOBEJCHUS ayAUTOPHBIX, TPAKTUUECKUX 3aHATUI U OpraHU3aluH MOJETHBIX 30H.

7.1.4. ]Ins npoBeneHus ayJUTOPHBIX U MIPAKTUUECKUX 3aHSATHIl, KOTOpOE BKIIIOYAET B ce0s

CJICAYIOUC 30HBI B COOTBETCTBUU C KOJIMYCCTBOM pa60q1/1x MCCT!

— pabouas 30Ha CO CTOJaMH, OOOpYJOBaHHAsT B TOM YHUCJE MEPCOHAIbHBIMU

KOMITIBIOTCPAMU;
— PEMOHTHas CTAHLUA U 30HA 3D_He‘laTI/I;
— pa6oqee MCCTO IIPCIIOAaBaTCIIA;

—  Masas MoJyieTHas 30Ha.

Jiis poBeieHHsI ayIUTOPHBIX, MPAKTUYECKUX 3aHATUN M OpraHU3aI[Mi Majol MOJIETHON
30HBI PEKOMEHIOBAHO 00eCIeuuTh noMenieHue miomaapio He Mmenee 100—120 m 2 u BbicOTOM
MOTOJIKA HE MEHEe 3 M.

7.1.5. OcHoBHasi MoJeTHasi 30Ha — OOOpYJOBaHHAs IUIOMIAJKA YISl AUCTAHIMOHHOTO
MUIOTUPOBaHUsl OECHUIOTHBIX BO3IYIIHBIX CYAOB PEKOMEHJOBAaHO OOECIEUUTh MOMEIICHHE
o0mieit mnomaasrio He MeHee 100 M2 1 BBICOTOM MOTOJIKA HE MEHEe 3 M.

7.1.6. Bo Bcex MOMeIIEHUAX HEOOXOJUMO OOECIEeUUTh OCBEIICHHE B COOTBETCTBUU C
neiictByromumu Tpedoanusimu (CanlluH) k BHyTpeHHEMY OCBEIIEHHIO PabOYHX MECT.

7.1.7. Bo Bcex MOMEMICHMSIX HEOOXOIUMO OOecnedyuTh Hanuuue cetu HMHTepHeT co
ckopocThio He meHee 100 Mo/c.

7.1.8. Ilpu opraHu3auuy TOJETHBIX 30H HEOOXOIUMO OOECHEeUUTh HAJIU4He
neMIupPYIOIEro MOKpsITUs mmosa. [[oBepXHOCTh H0KHA OBITH MATOBOI M KMETh HEOAHOPOIHBIN
PHUCYHOK. JIomyCcTUMO HCIIONIb30BaHKUE HANleYaTaHHBIX OAHHEPOB.

7.1.9 Ilpm opranuzanuu paboyux MecT OO0ydaromMxcs [UIsl MPaKTUYECKUX padoT
HEe0oOXoauMo o0ecreunuTh (PYHKITMOHAIBHBIC CHCTEMbI BEHTHIISIIUN U OTOTUICHHS, TIO3BOJISIONINE
MPOU3BOJUTh MPAKTUYECKUE 3aHATUS, a TaKXKe Halhuyue KOHTypa 3a3eMJICHUS s
DIIEKTPONUTAHUS U CETH CIA0OTOYHBIX TMOJKIIOYCHHH C ONTOPAa3BsI3KOH U BHYTPEHHUM
COTIPOTHBIICHUEM K JIEKTPOTTUTAHUIO U C1a00TOYHBIM ceTssM. HeoOxoammo o0ecrieuuTs Co3/1aHme
YCIIOBHM JIJII COXPAHHOCTH JOPOTOCTOSIIIIETO OO0OpyAOoBaHUS (CKIAACKOE TMOMEIICHUE IS

XpaHCHUA, HAIUYUC HWHXKXCHCPHOTCXHHUYCCKUX CpPCACTB OXpaHbl, B TOM YHCJIC CHUCTCMbI



BuneoHaOmoaeHus1). OOs3aTenbHO: TpeOoBaHWME IO TMOXKapoOE30MacHOCTH

HaJIM4ue

IIPOBEPEHHOT0 OTHETYIIUTES, a TAK)KE HAJTMUME OTHEYOPHBIX CEH(POB MM CYMOK JUTSI XpaHEHUS

AKKyMYJISITOPOB.

CTEHY.

7.2.1.

7.2.3.

7.2. MaTepHaJbHO — TEXHHYECKOE OCHAIIleHH e TLUIOMIAIKU MPOBeIeHUus

00pa30BaTeIbHOIO MpoIecca

OO6mas 30Ha:
CTEJUIaXH JUI XpaHEHUsI 000PYI0BaHUS;
WHTEPaKTUBHBIA NHBEHTAPB;

SIIIAKY JIJI XpaHEHHS BEIIeH 1 000pyI0BaHMUS.

Majas rmoJjieTHas 30Ha:

ceTyarblii Ky0 He MeHee yeM 3x3x3M;

MaThbl JIA CMATYCHUS yaapa IIPpU MMaACHUU KOIITCPOB;

CTaI_II/IOHapHHﬁ MOAYJIb; YIBTPA3BYKOBBIC U3JIYUATCIIN MAsIKU (He McHee 4 H_IT.);

KOMIIJICKT IIPOBOAOB AJIsI COCAMHCHMUA H3J1yanenel71; KpCIIJICHUC H3Hy‘laTeJ’Ieﬁ Ha

OcHOBHAaA 1OJIETHAA 30HA:

obmas momaas He Menee 100—300 M2, orpakieHre 3aIlUTHON CETKOM;

KOMIIJICKT TPacCChl JJI IMOJICTOB,

aMOPTHU3HPYIOIINE MAThI Ha IOJ O0IIEH TTOJIETHOM 30HBI,

cUCTeMa yIIbTPa3ByKOBOM HaBUTAIIMU B TTOMENIeHUH, coBMecTuMoi ¢ bBBC.

. PemonTHas craduud u 30Ha 3D—tieuaru:

CTOJI pabOUYnil MOHTAXHHKA;
paauoanmnapaTtypsl;

pabouee Kpecio Ha KoJiecax;
CTOJI KOMITbIOTEPHBIA;

3D — mpunTep;

IIporpaMMHOC obecrneueHHe HJIs1 CO3aHUsA 3D - MOHeHeﬁ;

nporpamma s nedatu 3D — npunTepa;
nasuibHas CTAaHIMS ¢ PEHOM;
JIBIMOYJIOBUTEITb;

KJICEBOH MUCTOJIET;

Habop Haaduei;

IITAaHTCHUUPKYJIb;



— Habop MApHUPHO—TYOIEBOTO HHCTPYMEHTA;

— KIIIOYH JUI IPOTIEIUIEPOB;

— Ha0Op MHCTPYMEHTOB JIsl aKu;

— paepxarenb «T'peTbs pyka» ¢ JIyIou;

— KOBPHK JUJIA MMANKH;

— 1npubop U3MepeHHs HapsHKEHUS OaTtapeu;

— pyJeTKa U3MEpUTEIIbHAS;

— 3aKHUM JUII MOTOPOB;

— Ha0Op HIECTUTPAHHBIX KIIOYEH YAIMHEHHBIX;

— HabOp OTBEPTOK JJIsi TOUYHBIX padoT;

— TOPLEBOU KIIIOY;

— KpuMmIep;

— mypynosepT + Habop OuUT;

— HOYTOYK;

— MBIIIb KOMITBIOTEPHAS;

— PEMKOMIUIEKT, NpeJHa3HAYeHHbIH [UIsl IporpamMmmupyemMoro yudeOHoro Habopa
KBaJJPOKOIITEPA;

— PEMKOMIUIEKT, IpeIHa3HaYCHHBIN JIJIs1 KOHCTPYKTOPA CHOPTUBHOTO KBAaIPOKOIITEPA;

— TYM6a AJII UHCTPYMCHTOB CJICCapHas.

7.2.5 Pabouee mecTo 00yUaroierocs:
— MPOrpaMMHPYEMbIii y4eOHBIH HA0Op KBaIPOKONTEPA;
— MpOrpaMMHPYEMBbIH Y4eOHBINH KBPOKOIITED;
— KOHCTPYKTOP CIIOPTHBHOTO KBaJIPOKONTEPA,

— JIOTIOJIHUTEIbHBIE AKKYMYJSTOPBl Ul HpPOrpaMMHUPYEMBIX y4eOHBIX HaOOpOB

KBaJIPOKOIITEPOB U CIOPTHUBHBIX KBAJPOKONTEPOB;
— FPV ouku (uem);
— KJICEBOM MHUCTOJICT;
— Habop HaaduIe;
— IITaHTCHIUPKYIIb;
— Ha0Op MApHUPHO—TYOIIEBOT0 MHCTPYMEHTA;
— KJTIOY JJISI IPOTIEIIEPOB;

— npubop usmepenus HanpspkeHus LiPo 6arapen;



— pyJieTKa u3MepuTeNbHas;
— 3a)KUM ]ISl MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KIIIOUEH YIJIMHEHHbIX;

— HabOp OTBEPTOK JJIsi TOUYHBIX padoT;

— TOPLEBOU KIIOY;

— KpuUMIIep;

— HOYTOYK (nu [I9BM);

— JIECKTOITHOE MporpaMMHOe obecrieueHue st HoyToyka (niu [I19BM);
— (oTorpamMmMeTpuyecKoe MPOrpaMMHOE 0OECIICYCHHE;

— KOMIIBIOTCPHAA MbILIb,

— CHUMYJIATOP AJId aBTOHOMHBIX I10JICTOB,

— MporpamMMmHoe o0ecrieueHue 1Ji1 TPEXMEPHOTI0 MOJICIIUPOBAHMS;

— pabouyee Kpecio Ha KoJiecax;

— TymOa JUIsi HHCTPYMEHTOB CJIecapHasi;

— CTOJI KOMIIBIOTEPHBIN.

7.2.6 Pabouee mecTo menarora:
— HOYTOYK (niu [I9BM);
— MYyJIbT PaJUOYIPABICHHUS;
— JIECKTOITHOE TPOrpaMMHOe oOecriedeHue s HoyToyka (niu [I9BM);
— KOMIIBIOTEpPHASI MBIIIIb;
—  CTOJI KOMIIBIOTCPHBIN;
— pabouyee Kpecyo Ha KoJyiecax;
— MdY;
— MapIIpyTHu3arop;

— poyrtep.

8. CIuCOK MCMOJIb30BAHHOI JIUTEPATYPHI:



Oenepanbhbiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanmu B Poccuiickoit
Denepaunn»

Vka3 [Ipe3unenrta Poccuiickoi denepanuu oT 07.05.2018 Ne 204
«O HauMOHANBHBIX LIENSAX U CTPATETMYECKUX 3ahauax pa3Butus Poccuiickonn denepanun
Ha niepuon 10 2024 rogay.

Pacnopsokenue IlpaBurensctBa P® ot 21.06.2023 Ne 1630-p «OO6 yTBepxkaeHUU
Crtpareruu pa3BuTus OecimioTHOM aBuainuu Poccuiickoit denepanuu Ha nepuos 10 2030
roja v Ha nepcrektuBy 10 2035 roja v miaHa MEPONIPUATUH 10 €€ peanu3alum.
Pacniopskenue IlpaBurensctBa Poccuiickoit ®enepauuu ot 31.03.2022 Ne 678—p
«O06 yrBepxknaenuu KoHuenmuu pasBUTHS JOMOJHUTEIBHOIO OOpa3oBaHHs AETeH H
NpU3HAHUK YTPATUBLINM culy pacnopsbkeHus [IpaBurensctBa Poccuiickoit denepanumn
ot 04.09.2014 Ne 1726-p».
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