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IHosicHuTe/IbHAA 3alIUCKA

BBenenue

[Iporpamma «becnuiioTHbIE aBHAIMOHHBIE cucTeMbl» (nanee — Ilporpamma), paccuutana Ha
oOyuaromuxcss B Bo3pacte 12 — 17 ner, cpok peanusanuu nporpammbel | yueOHbI ron. IIporpamma
MpEarojaraeT pa3BuTue 00yJaromuxcss B 00JacTH MOJCTHUPOBAHMS, TPOrPAaMMHUPOBAHUS, TIJIOTUPOBAHUS, a
TaKKe HampaBlieHa Ha (OPMUPOBAHME 3HAHUM M HABBIKOB, HEOOXOJUMBIX Ui pabOTHl ¢ OECHMIOTHBIMH
AaBUALMOHHBIMU CHCTEMAaMM, CIIOCOOCTBYET  pa3BUTHIO  MH)XHEPHO—KOHCTPYKTOPCKOIO  MBIILJICHUS.
[Iporpamma «becnuioTHbIE aBUALIMOHHBIE CUCTEMBD» pa3paboTaHa ¢ y4€TOM BO3PAaCTHBIX OCOOCHHOCTEH U
HMHTEPECOB LIEJIEBOM ayAUTOPUH 00Y4atOIIUXCSl.

[Iporpamma siBisieTcst aBTOPCKOM M COCTaBJI€HA JUIsl OpraHU3aluy JONOJHUTENIBHOMN AEATEIbHOCTH Ha
0aze OCHOBHOTO 00IIIEr0, CpeHero oomero 00pa3oBaHus 1 OPHEHTHPOBAHA HA 00YJAIOLTUXCS, TPOSIBIISIOIINX
WHTEPECHl U CKIIOHHOCTH B 00J1aCTH WH(POPMATHUKH, MATEMATHKH, (PH3UKH, TEXHOJIIOTUH, OCHOB OE30MaCHOCTH
KU3ZHEJESATEIbHOCTH 1 aBUALUU.

HopmaTuBHbIe 0OCHOBaHMS 1JIs1 pa3padoTKH NPOrpaMMbI:

- @enepanbhblii 3akoH oT 29.12.2012 Ne 273—®3 «0O0 ob6pazoBanuu B Poccuiickoii
Denepanuny;

- Vka3 IIpesmmenta Poccmiickoii  ®eneparmm ot 07.05.2018 Ne 204

«O HalMOHAJIBHBIX LENSIX U CTpPAaTErMuecKux 3afadax pa3BuTus Poccuiickoit denepannn Ha nepuos
1o 2024 ronmay;

— Pacniopspxenue [IpaButensctBa PO ot 31.03.2022 Ne 678—p «O06 yrBepxaennn Konnenuuu

Pacniopsixenue IlpaBurensctBa PD ot 21.06.2023 No Ne 1630—p «OO6 yrBepkaeHUn
Crpareruu pa3Butus OecrimioTHOM apuanuu Poccuiickoii @enepanuu vHa neproa qo 2030 roma u
Ha nepcnekTuBy 10 2035 roga u miaHa MEpONPUATHNA MO €€ peaTn3alumny;

pa3BUTHUS JOMNOJHUTENBHOTO O00pa3oBaHUsA JeTeld M NPU3HAHUM YTPAaTUBIIUM cuily PacnopsikeHus
[IpaButensctBa PO ot 04.09.2024 Nel726-p»;

— [TocranoBnenue ['maBHOTO TOCyIapcTBEHHOTO caHuTapHOro Bpada P® ot 28.09.2020 Ne28
«O6 yrBepxkaenun CII 2.4.3648-20 «CaHUTapHO—AIUIEMUOJIOTHICCKHE TpPeOOBaHUSA K OpraHU3alHsIM
BOCITUTAHUS U 00y4eHUs!, OTIIbIXa U 03IOPOBJICHUS JETEH U MOJIOICKI;

- [Ipukaz MunucrepctBa mpocpemieHuss Poccuiickoit ®denepamuu ot 27.07.2022

Ne 629 «O6 yrBepxaeHuu [lopsiaka opraHu3ayy U OCYIIECTBICHHUS 00pa30BaTeIbHON JIeATEIbHOCTH
0 JIOTIOJTHUTENLHBIM 00111e00pa30BaTeIbHBIM IIPOrPAMMAaM)).

HanpaBieHHOCTH NPOrpaMMbl — TEXHHYECKASL.

AKTYaJIbHOCTh IPOrPpaMMBbl.

B cootBerctBun ¢ yrBepxkaeHHoi ot 21 uroHs 2023 Ne 1630—p IlpaButensctBom Poccuiickoit
Oenepannu Ctparerueit pazButrs 0ecuIoTHOM aBuaiuu Ha nepuos 1o 2030 roaa u Ha nepciekTuBy a0 2035
roja, B OJWbKaWIIue MIECTh C IMOJOBUHOM JieT B Poccuu OJDKHA MOSBUTHCS HOBAsl OTPACib SKOHOMUKH,
CBSI3aHHAs C MPOU3BOJICTBOM H UCITOJIb30BAHUEM I'PaXKIAHCKUX OSCITUIIOTHBIX armaparoB. JlanHas [Iporpamma
B paMKax (enepalbHOro mpoekTa «Kampsl 18 OECTMIOTHBIX ABHAMOHHBIX CHCTEM» HAIMOHATHHOTO
npoekTta «becnuioTHbIE aBHALIMOHHBIE CHUCTEMBD» O0OecredyrBaeT OO0y4aloUIMMCS BO3MOKHOCTh OCBOHUTH
3HaHUSA B 001acTH OCCIMIIOTHBIX JICTATCNIBHBIX allapaToB, HABBIKK MPOTPAMMHUPOBAHUS, MOJCIUPOBAHUS H
MUJIOTUPOBAHUSA, KOTOPBIE B HACTOAIIEe BpeMs sBIsOTCA BocTpeboBanHbMH. Konmemuus ITporpamMmebr
OKa3bIBaeT BIMSHHE HA PACHIMPEHUE JOTMOJHUTEIBHOTO 00pa3oBaHUs OOYYAIOIIUXCS, peaTn3aIuio
MOJIOZIC)KHOW TOJUTUKH U CO3JaHHME CHUCTEMBl MOJTOTOBKU CIHEIUAINCTOB B 00JacTH pa3paboOTKH,
MIPOM3BOJICTBA U OKCIUTyaTallMy OECHUIOTHBIX aBHAIIMOHHBIX CHCTEM, a TaKKe KOHTPOJIb 32 YpPOBHEM
KBaJTM(pUKAIMK TakuX creruanucToB. [Ipu peanuszamnuu npoekTta 60JbI10€ BHUMAHUE YENseTCs IPUBICUECHUIO
oOyuaronuxcs 00pa3oBaTENbHBIX YUPEKACHUN K yYaCTHIO B IIpOrpamMMax Mo OSCIHIOTHBIM aBUAIMOHHBIM
cucremaMm. TakuMm 00pa3oM, BO3MOXHO YCHJIUTh TEXHOJOTHUECKUN TMOTEHIMAN i oOecredeHus
0€30MMacCHOCTH CTPaHBI, MOBBINIEHUS d()(HEKTUBHOCTH SKOHOMUKH U yITYUIIICHUS Ka4eCcTBa JKU3HU rpakaaH. B
utore B Poccum nomkHa BO3HUKHYTH HOBas JKOHOMHYECKash OTpacib, CBA3aHHas C pa3paboTkoil u



MCIIOJIb30BAHNEM IPAXKIAAHCKUX OCCITMIIOTHBIX allapaToB.

HoBu3sHa 3101 IporpaMMsbl 3aKIII0YaeTCs B MHTETPALliK COBPEMEHHBIX 1 MHHOBALIMOHHBIX JJOCTHKEHUM
B o0ylacT Mayioil OeCHWJIOTHOM aBHAIMM, a TAKXKE HCIOJIb30BAHUU LU(MPOBBIX TEXHOJIOTHH, BKIIOYas
1 poBoii 00pa30BaTEIbHBIA KOHTEHT.

Metoasl 1 popmbl peanusauuu lporpamMmel:

- OJIHUM M3 KJIFOUEBBIX METOJIOB SIBJISETCS MPOEKTHO—OPHEHTHPOBAHHOE 00yUeHHe, KOTOPOe
MO3BOJISIET 00YYArOIIUMCS IPUHUMATh aKTUBHOE YYacTHE B Pa3paldOTKE M pPealn3alui pealibHbIX MPOEKTOB,
CBsI3aHHBIX C UcnoJib3oBaHueM BAC. DToT MeTo1 ciocoOCTBYET YIilyOJE€HUIO 3HAHUM, Pa3BUTUIO TBOPUECKOTO
MBIIJICHWS 1 HABBIKOB KOMaHILHOI;'I pa6OTI)I;

- HHTEPAKTHBHbIE MeTOAbI 00y4eHHs, TAKUE KaK CUMYJISILUU U BUPTyallbHbIE JabopaTopuu,
UIPalOT BaXHYIO POJb B noAroroBke crenuannctoB 1no BAC. ChnenuaibHble MPOrpaMMHBIE KOMILIEKCHI
MIO3BOJISIIOT MOJEIUPOBATh Pa3jIUyYHbIe CLEHApUU I0JIETa JPOHOB, aHAIM3UPOBATh MOBEJCHUE alIapaToB B
CJIOXHBIX YCIIOBUSAX M IIPOBOJUTH SKCIIEPUMEHTHI 0€3 pUCKa MOBPEKICHHS JOPOTOCTOSLIEH TEXHUKY;

- NpaKTHYeCKHe 3aHATHS, I71e oOyJaromuecss MOTYT HENOCPEACTBEHHO YIPaBIATh
OECIUIOTHBIMU aBUALMOHHBIMU CHUCTEMaMH, SIBJISIFOTCSI HEOThEMJIEMOW 4YacThi0 y4eOHOTO Ipolecca. ITu
3aHSTHUST TO3BOJIAIOT OTPabOTaTh HABBIKM YIPABIEHHUS JAPOHOM, OIEHUTH €ro IMOBEACHHE B Pa3IMYHBIX
CUTYalMSIX U YCOBEPIICHCTBOBATh TEXHUKY IMHJIOTUPOBAHUS;

- TeopeTHYEeCKHEe JIEKIMM M CEeMHMHAPCKHE 3aHSITUS, HAlPABJICHHbIE HAa W3Y4YECHHE OCHOB
OECMUIIOTHBIX aBUAIIMOHHBIX CHCTEM, MPUHLUIOB IOJIETa M YIPaBJICHUS, TEXHUYECKOTO YCTpOilcTBa U
acriekToB npuMeHeHust BAC B pa3nuuHbIX OTpacisix;

— COPEeBHOBATEJIbHbIN METO/ — 3TO CIIOCOO BHINIOJHEHHS MPAKTUYECKUX YIIPaXKHEHUN B popme
copeBHOBaHUH. CyYIIHOCTh METOJa 3aKII0YAaeTCS B HCIOJIb30BAHWM COPEBHOBAHW B KadyeCTBE CpPEICTBA
MOBBIIICHUA YPOBHA IMOATOTOBJICHHOCTHU O6yanOHIHXCSI.

dopmMamMu OpraHu3aluy 3aHATHI SBISIOTCS TPYNIOBas (TEOPETUYECKasi YacTh) U MHIAWBUIyaIbHO —
rpynmnoBas (MpakTHYecKasi 9acTh).

Ileparornyeckasi 1eJiecOOOPa3HOCTb HACTOSIIEH MPOTrpaMMBbl 3aKJIIOYaeTCs B TOM, YTO IOCIE €€
OCBOCHHSI OOYYArOIIUECs IMOJTy4aT 3HAHWUSI M YMEHHs, KOTOPhIE TO3BOJISIT UM TIOHITH OCHOBBI YCTPOWCTBA
OCCMIIOTHOTO JIETATEIHHOTO armapara, MPUHIUIBI pabOThl BCEX €ro CHUCTEM M HX B3aMMOJICHCTBHSI,
TEXHOJIOTHIO MUJIOTHPOBAHMS M YIPaBJICHUS, a TaKKe OTTOYUTH CBOM HaBBIKM B NujoTHpoBaHun BAC u
MOJIYYUTh COPEBHOBATEIIBHBIN OTBIT HAa PA3IMYHBIX TPEHUPOBOYHBIX 0a3ax.

Hacrosmas mnporpaMma COOTBETCTBYET OOIICKYJbTYPHOMY YPOBHIO OCBOCHHS M IpEAroOJaract
YJIOBJIETBOPEHHE TO3HABATEIILHOTO HHTEpeca OO0ydJarolerocs, paciuiMpeHre ero HHPOPMHUPOBAHHOCTH B
ob6sacTi OECHUIIOTHBIX JICTATEJIBHBIX aIlllapaTOB U CHCTEM, a TakKe oOoTralieHWe HaBbIKAMU OOIICHHS WU
MpUOOpETEHNE YMEHHI COBMECTHOM JIEITEIIbHOCTH IIPH OCBOCHUHU MTPOTPAMMBI.

Heas IIporpaMMbl AOMOJTHHUTENBHOTO OOpa30BaHHUs Ipeanojaract (GOpMUpPOBaHHE M Pa3BUTHE
npodeCCHOHANBHOM OpUEHTAIMA  OOYyYalolerocs, pa3BUTHE HMHTCIUICKTYAIbHBIX CIIOCOOHOCTEH |
MMO3HABATEIHFHOTO MHTEpEca K OSCITUIOTHBIM aBHAIIMOHHBIM CHCTEMaM.

3amaum:

JIn4yHOCTHBIE (BOCHUTATEIbHbIE):

- BOCIIUTATh HWHTEpPEC K TEXHUKE M TPYyAy, pa3BUBATb TBOPUYECKUE CIOCOOHOCTH U
(bopMHUpOBaTh KOHCTPYKTOPCKHE YMEHHS 1 HABBIKU;

- IPUBUTH KYJIIbTYPY IPOU3BOACTBA U C60pKI/I OEeCIUIOTHBIX ABUAITMOHHBIX CUCTEM,
- C(I)OpMI/IpOBaTL YYBCTBA KOJUICKTHUBU3MA, B3aNMMOIIOMOIIH,
- BOCIIMTAThb BOJIKO, 9YBCTBO CAMOKOHTPOJIA, OTBETCTBECHHOCTH,

- copMupoBaTh  CO3HATENIbHOE OTHOLIEHWE K 0€30HacHOCTH  Tpyxa Mpu
M3TOTOBJIEHUH MOJEIIEH;

- BOCIIMTaTh TI'PAKIAHCTBEHHOCTb, TOJIEPAHTHOCTb, JYXOBHO — HPaBCTBEHHOE
CaMOCO3HAHUE;

- (dbopMupOBaTh MATPUOTUYECKYIO TO3HLHUIO MOJPOCTKA Yepe3 BKIIOUEHUE €r0 B TEXHUYECKOE
TBOPUYECTBO U MTO3HABATENIbHYIO I€ATEIBHOCTb.

MeranpeamMeTHble (pa3BHBaIOLIKE):



- pa3BUTh y 00yJaronmxcs DIIEMEHTHI TEXHUYECKOTO MBIIIUICHUS,
M300peTaTeIbHOCTH, TBOPUECKON MHUIIMATHBEI;

- Pa3BHTH TI1a30MeP, OBICTPOTY PEaKIINH;

- pa3BHUTH ycep/aue, TEPIICHNE B OCBOCHUH 3HAHUIA,

- (hopMHpOBATh OCO3HAHWE POJIM TEXHUKH W TEXHOJIOTUH IS TPOTPECCHBHOTO DPA3BUTHS
0O0IIIeCTBA;

- MOBBIIIICHUE CEHCOPHOUN YyBCTBUTEIHLHOCTH, PA3BUTHE MEIKON MOTOPUKHA W CHHXPOHHU3AINU
paboThI 00EHX PYK 3a cUeT OOyUEHUS MUIOTUPOBAHUS OCCIUIOTHBIX JICTATSIIBHBIX allllapaToB;

- pa3BUTHE ICUXO(PHU3UOJOTUICCKIX KAYECTB YYCHUKOB: IMaMsATh, BHUMAHUE, CIIOCOOHOCTH
JIOTUYECKU MBICITHTh, aHATH3UPOBAThH, KOHIICHTPUPOBATh BHUMAHUE HA TJIABHOM.

I[IpexmeTHbIe (00yuaromue):

— BBIPA0OTKA HABBIKOB MIJIOTUPOBAHMSI OCCITMIIOTHBIX JICTATEIHHBIX AIAPATOB;

- JaTh MepBOHAYATBHBIC 3HAHUS O KOHCTPYKIIUU OCCITUIIOTHBIX JICTATEIBHBIX aIlapaToB;

- Hay4YUTh MTPaBUIIAM OOCITY>)KUBaHHS, COOPKH OCCITMIIOTHBIX JICTATEIHHBIX alllapaToB;

- Hay4yuTh NporpammupoBannio bAC;

- 03HAaKOMHTH C MIpaBUIaMu O€30TaCHOM pabOTHl C MHCTPYMEHTAMU;

- O03HAKOMHUTH C TIPUHIUIOM pabOThl aBUAMOJICIBHBIX JBUTATENCH W WX TPaMOTHOHN
IKCIUTyaTaIiu;

- JaTh TICPBOHAYAIBHBIC 3HAHUS IO PATUOIICKTPOHUKE W OOYYHTH IMPUHITUIAM PaOOTHI
paaronepeaero 000pyI0BaHus, €ro HaCTPOUKOI;

— nath 3HaHUs B o6nactu 3D — monenupoBanus u npoexktuposanus BAC;

- 0o0yunTh mpaBWiaM O€30TaCHOM JKCIUTyaTallil OECHHJIOTHBIX JIETAaTebHBIX
anmaparos.

Cpoxku peasusanuu IIporpammebr: 70 gacos.

YpoBeHb nporpamMmMbl: 0JHOYpOBHEBas (0a30BbIN YPOBEHb OCBOCHHS).

Pesxxum 3anusiTuii: rpynma u3 12 gyenosek, 1 paza B Hemenro no 2 vaca (2 yaca B Henento, /0 yacoB B
rona); 1 akagemuveckuii yac 45 MUHYT, miepeMeHa 15 MUHYT.

Iliianupyemble pe3yJabTaTbl 00yUYeHUs :

B pe3yibTare 00yueHusi, o0y4aronuecss B KOHIE y4eOHOro roaa, oBJaJeI0T

HEOOXOMMOM CHCTEMOM 3HAaHHWI, YMEHHUI U HABBIKOB.

byner 3namo u ymems B pamkax 0CBOeHHs 0a30BOT0 YPOBHSI:

3Hamy: — TEeXHUKy  Oe30macHOCTM Mmpu  paboTe C  MHCTPyMEHTaMU U
RIIEKTPOOOOPYI0OBaHUEM;

— ocHOBBI BAC;

— OCHOB TEXHHYECKOI'O YCTPOMCTBA U KOMIIOHEHTOB BAC;

—  s3bIKM nporpamMmmupoBanue bAC;

— 3HaueHue u npumeHeHue bAC B COBpeMEHHOM MHUPE;

— OCOOEHHOCTH PETYIUPOBKH U YIPABICHUS KBAIPOKOIITEPOM;
—  YCTPOWCTBO M IMIPHUHIIMI PAOOTHI SJIEKTPOIBUTATENICH.

Ymempy: —  I0JIb30BaThCS PAOOYMM MHCTPYMEHTOM;

—  paboTaTh ¢ AMEKTPOOOOPYAOBAHUEM;

—  OCYILECTBJIATH IUJIOTUPOBAHHUE KBAAPOKOITEPOB;

—  yIpaBiATh KBagpokontepom FPV;

— HacTpauBaTbh YaCTOTHI BUACO NEPENAIOIINX YCTPOUCTB;
— HacTpauBaTh MOJIETHBIA KOHTPOJUIEP KBAJIPOKOIITEPA;
— HacTpauBaTh allaparypy yIpaBIcHUS,

—  3apshKaTh aKKyMYJISITODBL
byzner 3namo u ymems B paMKax 0CBOCHHMSI IPOJIBUHYTOTO YPOBHS:




3Hame: —  YCTPOMCTBO W IPUHLIUII pabOThI paJAUONEPEIaTUNKOB;

—  TIpolexypy noxydeHus, oOpaboTKu 1 aHanm3a JaHHbIX nosera BAC;
— HpHHIUI paboThl POTO MEepeNaAIOMINX YCTPOUCTB;

—  IpaBHJIa SKCIUTyaTal[H aKKyMYJISITOPOB

npornecc 3D — monenupoBanus u npoexktupoBanus BAC.

Ymemn: —  JMarHOCTHPOBATh M UCHPABJIATH OMIMOKM B paboTe MPOrpaMMHOTO
oOecnieueHus npu pabOTe C JaHHBIMM, MOJYYEHHBIMU IIPU paboTe ¢ IMO0JIE3HOH
Harpy3Kou;

—  MOJEIMPOBATH U MPOU3BOJUTH MeUaTh KOMIUIEKTYIOMUX Moeneit BAC na 3
— D npunTepe.

[lo oxonuaHuro- TBOPYECKH MOJXOJAUTH K COOpPKE KBaIPOKOIITEPA;
Kypca  OyneT  yyers, ananmsuposats;

o0magare
A JIIOBOIMTH HAYaTOE JEJI0 10 KOHIIA;
CJICAYIOTLIMA 0 opyde oJuIe a, padora e
BBITIOJIHATH IT HUS KOJUIEKTUB TaTh B ne;
Kauecmeamu: py" »P TpymiIe,

— OKa3bIBaTh IIOMOIIb B pa60Te Haag MOZACIBIO POBCCHHKAM MW MJIaJUINM
pedsram;

— CTPEMHUTHCIA COPCBHOBATLCH, ITPOSABIIATH ceba B COpPCBHOBAHUWM.

IIpouecc HaGopa u dopmupoBanus rpynn. OOpa3oBaTeIbHBIE OPraHU3AIMA PYKOBOJCTBYIOTCS
BHYTPEHHUMH HOpPMAaTHBHO — I[IPaBOBBIMH OCHOBaHHUSIMH INpu (OpMHpOBaHMM Tipoliecca Habopa H
YKOMIUIEKTOBKH TPYII Ha MPOrpaMMbl JOMOJHUTELHOTO 00pa30BaHHUs.

1. Y4eOHblIi NUIaH NPOrpaMMBbI
HaumenoBanue |[Homep u HaMMeHOBaHUE MOTYJISA Bcero | Teopusi | [IpakTuka
YPOBHA 4acos
MPOrpaMMbl
Monayns  Nel. «OcHOBBI  OeCHUIIOTHBIX
ABHAITMOHHBIX CHUCTEM (BAC): 4 4 0
apxutekrypa, BAC»
Moy Ne2. «TexHudeckoe yCTpOHCTBO U 4 3 1
KOMIIOHEHTbI BAC)
Monaynb  Ne3. «IIpuHnumnel monera u 17 1 16
yrpaByieHust BACy»
Monayns Ned. «IIporpammupoBanue BAC 5 0 5
J1J1s1 TTOJICTOB BHYTPH momernienus Python»
Mo xynb Nos. «IporpammupoBanue
KOHTpoOJIIepa, ycTaHoBiIeHHOro Ha bAC 5 1 4
;’ nipu oMoy C++y»
= Monaynbs Neb. «/cnosib30BaHME 1aTYUKOB 6 2 4
gz BAC u cO0p TaHHBIX
= Monyns  Ne7. «OOpaboTka U aHaIM3 4 2 2
% maHHbBIX mojieTa BAC»
8 Monynes  Ne8. «IIpumenenne BAC B 6 6 0
S [PA3TTUYHBIX OTPACTISIX)
)E Monyns Ne9. «3D — mopenupoBanue u 14 3 11
§ npoektupoanue bACy
3 Monaynb NelO. «I'oHounbiit BACy» 5 1 4
Hroro: 70 24 46




2. Y4eoHO — TEMaTHYECKHH IIaH

2.1. YTII nporpaMmmbl COCTOUT U3 OJHOTO 0a30BOTO YpOBHs ocBOeHHUs. CojepikaHue KaKI0ro YPOBHS MOCTPOCHO HA MOJYJIHHOM MPHUHITHIIE.
CTpyKTypHOU e€auHUIEH y4eOHOTO MOJYJsA SIBJISIOTCA TeMbl. B peanu3aiuu nmporpaMMbl MPUMEHSETCS MOATAamHas TEXHOJOTUs OOydeHHUsl OT

«IPOCTOTO» K «CIOKHOMY».

2.2. BaxHnas poyib P OCBOCHHHU IMPOTPAMMBI OTBOJIUTCSI MaTepraiaM, pa3padOTaHHBIM B paMKaxX MpUMEHEHHs [TU(POBOTO 00pa3oBaTEIHLHOTO
KOHTCHTA.

2.3. Tlo okOHYAaHMHU KaKJOTO MOJYJISI IPOrPaMMOil mpeaycMoTpeHa (opMa KOHTPOJIS B BUJIE TEMATHYECKOTO OMPOCa, MPAKTHIESCKOTO 3a/IaHus,
MIPOEKTHON pabOTBHI.

HaumenoBanue |Homep n HauMeHOBaHHMEe MOLYJIS Tpynoemkoct b| Teopusi | IlpakTuka @opma kouTpoJsi Martepuan paa LHOK
YPOBHSI BCEro 4acoB (uudposoii
MPOrpaMMbl o0pa3oBaTe/bHbIN
KOHTEHT) *
Moayab Nel. «OcHOBBI 0eCHUMJIOTHBIX| 4 4 0 Tect ITOK Ne 1.
apuanuoHHbIX cucteM (BAC):
apxutektypa, BAC».
Tema 1. BBoaHoe 3aHsATHE (TEXHHUKA 1 1 0
= 0E30MacCHOCTH).
§ Tema 2. Teopernueckue ocHoBbI BAC. 1 1 0
2
S Tema 3. Apxurekrypa BAC. 1 1 0
E Tema 4. 3nauenue u npumenenus: BAC B 1 1 0 Ompoc B pamMmkax
§ COBPEMEHHOM MHUpE. [PONJICHHBIX TEM
2 Moayib Ne2. «Texuuueckoe 4 3 1 Tect I{OK Ne 2.
: ycTpoiicTBO M KOMIIOHEHThI BAC)».
= Tema 1. OCHOBHBIE TEXHUYECKHE 1 1 0
2 xapakrepucTuku BAC BepTONETHOTO U
S CaMOJIETHOTO TUIIOB.
’E Tema 2. Knaccudukanus OecrnuioTHBIX 1 1 0
& meTaTeNnbHbIX anmnapaToB.
L%, Tema 3. Kommieke ynpasnenust BAC. 1 0 2
Tema 4. Poccuiickue npoussoautenu BAC 1 1 0 Omnpoc B pamkax
W UX [EeNH. PO ICHHBIX
TEM
Moayab Ne3. «IIpuHHMNBI MoJieTa M| 17 1 16 Tect LIOK Ne 3.

ynpasJenust BAC».




Tema 1. bezonacHOCTD MOJIETOB.

Tema 2. Texanka 6a30BOro 0
nuiotupoBanus FPV.
Tewma 3. Ynpasnenne BAC. 1 0
Tema 4. [Ipaktuka nonéros BAC. 0 4
Tema 5. AspoauHamuka U TMHaAMHKa 0 1
roseTa.
Tema 6. [107€THI B OTpaHTYEHHOM 0 3
IIPOCTPAHCTBE», APOH — PEUCHHT.
Tewma 7. 3axBar rpysa. 0 1
Tema 8. BrImonHEHNE KOHTPOJBHOTO BBITOJIHUTE  TIOJIET]
MOIETHOTO 3aJaHMUS. 0 1 C OIHITHEM
rpysa
Mopayab Ne4. TlporpamMmupoBanue AJs 0 5 Tect LIOK Ne 4.
[0/1€TOB BHYTPH NOMeLeHH s
Python».
Tema 1. OcHoBsl porpammupoBannst BAC 0 2
Ha Python.
Tema 2. PabGoTa co CIIMCKOM TaHHBIX. 0 1
Tema 3. PazpaboTka anropurma 0 1
aBTOHOMHOrO noJiera bAC.
Tema 4. Co3gaTh CKpPUNT Ha S3BIKE 1
[POrPaMMUPOBAHUS Python TUTST 0 [IpakTrueckoe
CaMOCTOSITEIILHOTO yIIpaBJICHUS 3ajaHKe
KBaJIPOKOTITEPOM B ITOMEIEHUU 0e3
rcrnosib3oBanus curnana GPS.
MoayJab NeS. «IlporpammupoBanue 1 4 Tect LIOK Ne 5.
KOHTPOJIepa, YCTAaHOBJEeHHOro Ha BAC
npu nomomu C+».
Tema 1. M3ydeHue HaBBIKOB CO3JaHMUS]
QITOPUTMOB /17151 OECITUIIOTHBIX 0 1

VICTATCJIbHBIX allllapaTOB.
(HpOFpaMMI/IpOBaHI/IC ABTOHOMHOTI'O|

nosietra) (Outdoor u Indoor).




Tema 2. OOmIe cBeIeHUs O SI3bIKE 1 0

nporpammupoBanus C++.

Tema 3. Peamuzamus C++ B 1 1

MPOrpaMMHUPOBAHUH APOHOB.

Tema 4. IIporpamMmmupoBanue 1 1

anroputMoB ynpasieHust BAC.

Tema 5. Co31aTh CKpUNT HA SA3bIKE 1 1 [ IpakTiaeckoe
nporpamMmupoBanust C++. 3a/1aHue

MoayJib Ne6. «Hcnoab3oBanne 6 4 Tect LIOK Ne 6.
naTunkoB BAC u cO0p 1aHHBIX».

Tema 1. CeHcopsl u naTumku ajs coopa 2 1

TTAHHBIX.

Tewma 2. JlaTauku: akcenepomerp, 2 1

rupockorn, gamsaomep GPS.

Tema 3. JlaTunku nipu cOopke B 4 2 [TpakTuka

MaCTEPCKOH. CcOOpKH

Moayab Ne7. «O0paGoTka U aHAJIN3 4 2 Tect LTOK Ne 7.
maHHbBIX moaera BAC».

Tema 1. COop, oOpaboTka u aHaIU3 2 1

NaHHBIX (POTOTpaMMETPUUYECKOM

CHEMKH.

Tema 2. Coop, 00paboTKa 1 aHAIH3 2 1

TAHHBIX OPTOPOTOCHEMKH.

Moayiab Ne8. «llpumenenue BAC B 6 0 Tect L{OK Ne 8.
Pa3JIMYHBIX OTPACIAX».

Tema 1. Texunonorus npumenenus bAC B 2 0

reoJIe3ud U KapTorpaduu.

Tema 2. Texnonoruu npumenenust BAC B [TpoekTHas paborta.

NPYTUX OTPACIfAX, TAKUX KaK: Jloxnan 0

—  JIECHOE XO3SHCTBO; 4 0 TEXHOJIOTHH

—  OXpaHa OKpYXarolleil cpebl; [PUMEHEHHUSI

—  CEJIbCKOXO3SUCTBEHHbIE PAOOTHI.

Moayab Ne9. «3D — moaenupoBaHue u 14 11 Tect ITOK Ne 9.
npoextupoBanue BAC».

Tema 1. OCHOBBI aBHaMOAETMPOBAHNUS 3 2

CaMOJICTHOI'O THIIA.




Tema 2. OcroBsl 3D — MonenmupoBanusi. 1 0

Tewma 3. T1O mns 3D — moaenupoBaHust. 2 0 2

Tema 4. Tlogrotoska 3D — moenu k 3 0 3

MevaTy.

Tema 5. Mcnionb3oBanue 3D— npunTepa 2 1 1

VTS TIeYaTH KOMIUICKTYFOIIIUX.

Tema 6. BiOop HaBecHOTO 2 0 2

o6opynoBanusi BAC.

Tema 7. Marepuansl sl TPOU3BOJICTBA 1 0 1 [IponsBectn

BAC. MOJEIIb 1|

MCYaTH.

MoayJb NelQ «I'onounbiii BAC». 5 1 4 Tect LTOK Ne 10.

Tema 1. Torounsrit BAC. 1 0

Tema 2. Kitaccrl, mpaBuiia, cynencTso. 1 0 1

Tema 3. IlocTpoeHne CHOPTHUBHOM 1 0 1

TPEHUPOBKU U COBEPILIEHCTBOBAHUE

MacTepCTBa.

Tema 4. 'oHOYHBIE TpacChI». 1 0 1

4.1 B OTKpBITOM MPOCTPAHCTRBE.

4.2 Ha FPV.

Tema 5. IIpoxoxaeHHe TOHOYHOTO 1 0 1 [IpoxoxaeHue

VCTIBITAHUSL. TOHOYHOTO

MCTIBITAHUSI

UToro: 70 24 46




3. CoaepikaHue nporpamMmbl
3.1. ba3o0Brblil ypoBeHb 0CBOCHHA
Mopyab Nel. «OcHoBBI 6ecninJIOTHBIX aBHallHOHHBIX cucTeM (BAC): apxutekTypa

Tema 1. BBonHoe 3ansTHe. TexHuka 6€30MaCHOCTH.

Jlexuusi: MucTpykTak mo TexHuke Oe3omacHocTH. TexHuka OezomacHoctu. [IpaBuia nmoBeneHus
B [TIOMEILEHUY, [/I€ IPOBOISTCS 3aHATHSL.

Tema 2. Teopernueckue ocHoBbI BAC.

Jlexnus: 3HakoMcTBO ¢ OecruioTHbIMU  aBuanuoHHbIMU  cuctemamu  (BAC).

Omnpenenenue becnmnotnoit Apuanmonnoit Cuctemsl (BAC).

Tema 3. Apxutexrypa BAC.

Jlexums: 3HaueHHE apXUTEKTYPHI Ui dPPEeKTHBHOTO (YHKIMOHMpOBaHUS H yrpasieHus BAC.
Komnonentst BAC camonérHoro turma.

Tewma 4. 3nauenne u npumenenus bBAC B coBpeMmeHHOM MUpeE.

Jlexuusi: Ponp TEXHUYECKUX XapaKTEPUCTUK U Pa3NHUHBIX BUJIOB BAC B perieHuu paziuyHbIX
3azad.

Mopyab Ne2. « Texnuueckoe ycTpoiicTBo U KOMIOHeHThI BAC».

Tema 1. OcHoBHBbIE TexHUYecKHe XapakTepucTuku BAC, BepTOJETHOTO M CaMOJIETHOTO THUIIOB.
THUIIOB.

Jlexumsi: OcHOBHBIE TeXxHMYECKHe XxapakrepucTuku BAC BeprosieTHOro m camolietHoro Tema 2.
Knaccudukanus 6ecriuaoTHBIX JeTaTeIbHbIX alllapaToB.

Jlexuun: Bugbl u Texandeckue xapaktepuctuku BAC: Aspocratuueckne BAC,

PeaktuBusie BAC, BAC camonérnoro tuma, BAC BepTosieTHOTO TUNA, MYJIbTHUKONTEPHBIE U
rubpuansie BAC.

Tema 3. Kommiekc ynpasnenus BAC.

[Ipaktuka: CnocoObl oOopymoBanus ympaBieHus cuctembl BAC. Tema 4. Poccuiickue
npousBoauTenu bAC u ux uenu.

Jlexkmusa: OcHoBHble Poccuiickue npousBoautenn BAC. Bxiang B pa3BUTHE OTEYECTBEHHOM
unayctpuu BAC.

Moayab Ne3. «IIpuHuunel mosera u ynpasjenust BAC»y.

Tema 1. bezonacHOCTh MOJIETOB.

Jlexuwmsi: Onpenenenue 6e3omacHoCTH 10JIETOB B KOHTeKcTe BAC. 3HaueHne 0€30MacHOCTH IS
ahdexTuBHOrO M HanNEKHOTO (DyHKIIMOHUpOoBaHUsS BAC. AHaiM3 PUCKOB U OMACHOCTEH.

[Ipaktuka: Beimonarenue 6e3omacHoro nojera. Tema 2. Texauka 6a3oBoro mutotupoBanus FPV.,

[Ipaktuka: Tpenaxep FPV, ynpasnenne BAC. B cumynarope BBITOJTHUTE B3JIET C TOUKH CTapTa H
MOCaJIKy Ha TOYHO OOO3HAUYEHHYIO IUIOMIANKY, ucnonb3ys FPV — pexxum ans ynpasnenus. [Iponerure
CKBO3b CEPHIO BOPOT MJIK MKy 0003HAUEHHBIMU MapKepaMH, COXpaHss CTAOUIIbHYIO BBICOTY U CKOPOCTD,
B pexxume FPV. BpinosiHuTe nosieT no 3apaHee 3aJaHHOMY MAapUIPYTy C U3MEHEHUEM BBICOTHI, UCIIOJIb3Ys
kak FPV, Tak u Buja c TpeThero auua Juisi cpaBHeHUs 3()(eKTUBHOCTH yrpaBieHHs. BhINOIHUTE cepuio
pazBopotoB Ha 180 rpagycoB Ha OrpaHMYEHHOW TeppuTOopuu, wucnoab3dys FPV  is Ttounoro
MaHeBpUpOBaHUs. BelmonHuTE 3aauy 1O cOOpPY OOBEKTOB C PAa3IMYHBIX TOYEK KapThl, HCIOJIb3YS
FPV nnst HaBUranuu v TOUHOCTH MPH MPUOTUKEHUU K KOXKJIOMY OOBEKTY.

Tema 3. Ynpasnenue BAC.

Jlexuus: Ilpunuunsr ympasneHus camon€tHeiMu BAC. Ilpaktuka: BwimosHuTe B3ieT BAC
CaMOJIETHOTO THMA, JOCTHUTHUTE 3aJlaHHOM BBICOTHI U CTAOMIU3UPYHTE TMOJET Ha MPSIMOW IJIMHUU.
OcymiecTBUTE CEpUIO TIOBOPOTOB.

Tema 4. Ilpaktuka nonéros BAC.

IIpaxTuka: IIpaktuka noneros BAC.

Tema 5. AspoauHamMuka U TMHAMUKa TOJETA.

[IpakTuka: BeinoJiHUTE MOJIET HA IPOHE B CUMYJIATOPE MPH Pa3IUYHbIX YCIOBUSX MoJeTa. (3aganue
BKJIIOYAET B ce0sl BHIMIOJIHEHHE MAHEBPOB BBICIIETO MUJIOTaXKa, MOJIETH Ha Pa3HOM CKOPOCTH U BBICOTE, a
TaK)K€ B PA3JIMYHBIX MTOTOJIHBIX YCIOBHUSIX).

Tema 6. [1on€Tbl B OrpaHUYEHHOM POCTPAHCTBE, APOHDb — PEUCHHT.

[IpakTuka: BelnmogHuTe 3ajaHue MOJIET IPOHA B OTPAHUUYEHHOM MIPOCTPAHCTBE, BHYTPU 3aHUS UIU



CKBO3b Y3KH€ ITPOXOJIbl MEXAY IPEIATCTBUAMHU.

Tema 7. 3axBat rpysa.

[IpaxTuka: BeinosiHuTe 3a1aHue 3aXBaT U NIEPEMELLIEHUE IPY3a, aKKypaTHas TPAHCIIOPTUPOBKA.

Tema 8. BrirosHeHHE KOHTPOJIBHOTO MOJIETHOTO 3aIaHHUS.

[IpakTuka: BeIOJHATE KOHTPOJIBHOE 3a7aHue 1o Moaynto. [Iponerers Tpaccy.

Monyab Ne4. «IIporpamMmmupoBaHue JUIs I0JI€TOB BHYTPH MoMeleHusi. Python».

Tema 1. OcuoBsl nporpammupoanust BAC na Python.

[Ipaktuka: OCHOBHBIE MOHATHUS O MporpaMMmupoBaHuu u yrpasieHun BAC. OcHoBHbIE QyHKIMH
IIPOrpaMMHOTO nojeTa. OnepanroHHbIe CUCTEMbI M IPOTPAMMBI JIsl IPOrpaMMHUPOBaHUs NOJIETa.

Tema 2. PaboTa co ClIMCKOM JTaHHBIX.

[Ipaktuka: IIporpammupoBanue anroputmoB ynpasieHust BAC. Tema 3. Pa3zpaboTrka anroputma
aBTOHOMHOTrO nosnera bAC.

[IpaxTuka: PazpaboTka anropurma aBToHoMHOro nojiera BAC.

Tema 4. Tlpaktudeckoe 3amaanue: Hamucars nporpammy Ha Python mis aBToromuOoTO nosiera BAC
MYJIBTU POTOpPHOTO TUIA BHYTpH nomeuieHus (B orcyrcreun GPS curnana).

Mopyab NeS. «IIporpaMmMupoBaHHMe KOHTpOJiepa, ycTaHOBJAeHHOro Ha BAC npu nmomomm
C++».

Tema 1. M3yueHue HaBBIKOB CO3/IaHUsl aITOPUTMOB JJIsi OECTIMIIOTHBIX JIETATEIbHBIX allapaToB
(mporpammupoBanue apToHoMHOro mnoJiera Outdoor u Indoor).

[Mpaktuka. Paspabortare amroput™ aBToHOMHOro mosieta Outdoor u Indoor. Tema 2. OGmrue
CBEJICHUS O S3bIKE MporpaMMupoBaHns C++.

Jlexiusi: OcHoBHBIE MOHATHS. AndaBuT s3bika. [IpocTeie onepauun. Tema 3. Peanuzauus C++ B
MIPOrpaMMUPOBAHUH JJPOHOB.

[Ipaktuka:  [IpuMeHeHHMe  NPAKTHYECKMX  HAaBBIKOB  INporpamMMupoBaHusd.  Tema 4.
[IporpammupoBanue anroputMoB ynpasieHus bBAC.

[Ipaktuka: IlporpammupyemM OeCMIOTHHUK Ha BBITIOJHEHHUE MPOCTEUINUX JCUCTBUN

«BBEPX, BHU3», «BJIIEBO, BIIPABO».

Tema 5. Harmucarp nporpammy Ha C++.

[IpakTrka: BeINONMHUTE CKPUNT HAITUCAHUS TPOTPAMMBI.

Monyab Ne6. «Acnonb3oBanue 1aTynkoB BAC u c00p JaHHBIX.

Tema 1. CeHCOpBI B TATYUKHU TSl cOOpa TaHHBIX.

Jlexums: Kak paboraror matumku. Ponb maTtuvkoB Ha ycTtpoictBe. IIpakThka: Kak JaTYUKU
paboTtaroT ¢ HHGOpPMAITHECH.

Tewma 2. JlaTuuku: akcenepoMeTp, TUpockor, aaasaomep GPS.

Jlexuus: Onpenenenye JaTYUKOB U UX poJib B cUcTeMe yrpaiieHus U HaBuranuu bAC. 3nauenue
JaTYUKOB I 0OecriedeHHs] aBTOHOMHOCTH, CTAOMIIBHOCTH U OE€3011aCHOCTH TOJIETA.

[Ipaktuka: VHTErpupyiiTe NaTYMKU B CHCTEMY YIPABICHUS JAPOHA, MOJKIIOYMB MX K apJyHMHO—
KOHTpOJUIEPY NOJIETA.

Tema 3. JlaTuuku npu cOOpKe B MACTEPCKOI.

[Ipaktuka: Tpenaxep JlaibHOMEp paccTOSAHUE B MACTEPCKOM.

Moayab Ne7. «O0padoTka u aHaIu3 JaHHbIX moJjieta BAC».

Tema 1. Coop, 00paboTKa U aHATU3 JAHHBIX (OTOIPAMMETPUUECKON ChEMKH.

Jlexusi: 3ydenue TexHosnoruu coopa u 00paboTka JaHHBIX poTorpamMmmeTpus cheMku. [lpakTuka:
AHanu3 NOoJy4YEeHHBIX JaHHBIX 110 cpeicTBaM (oTorpammerpuueckoit cbeMku. Tema 2. COop, 00paboTka u
aHaJIN3 JaHHBIX OPTOPOTOCHEMKH.

Jlexuus: V3yuenne TexHosoruu cobopa u o6paboTka 1aHHBIX opTooTocheMKu. [IpakTuka: AHamu3
MOJIy4EHHBIX ITAaHHBIX MO CPEJICTBAM OPTO(POTOCHEMKH.

Monyasb Ne8. «IIpumenenne BAC B pa3JIM4YHBIX 0TPACIAX».

Tema 1. Texnonorus npumenenust BAC B reone3uu u kaprorpaduu.

Jlexuus: Pazputue u npumenenuss BAC B reone3uun u kaprorpaguu. C6op u 06paboTka JaHHBIX.
[Ipouenypa no uCNoOJab30BaHUIO BO3LYLIHOTO IPOCTPAHCTBA.

Tema 2. Texnonoruu npumensemsle BAC B Apyrux oTpacisix, TakKux Kak:

— JIECHOE XO3SIUCTBO;



- OXpaHa OKpY)Karolllel Cpeipl;

- CeNTbCKOXO035HCTBEHHBIE PAOOTHI.

Jlexuusi: MOHUTOPUHT ¥ MHBEHTapu3aus yroaui. Co3iaHue 3J€KTPOHHBIX KapT MOJIEH.

Jlekums: YTOYHEHHE TpaHMIl JICCHUUYECTB. BBIABICHHE M OICHKa yiiepba OT uYpe3BBIYalHBIX
CUTYyalUU.

Jlexums: COOp, aHAM3 M aKTyaJlM3alusl JAaHHBIX O COCTOSIHUM OKpY)Karouie cpeapl. Dukcarus
BBISIBJICHHBIX HAPYILIEHUH SKOJIOTMUYECKOT0 3aKOHOAATEIbCTBA. BhIsBICHNE HECAHKIITMOHUPOBAHHBIX CBAJIOK
U olpeziesieHue UX 00bEMOB.

Moayab Ne9. «3D — moaeupoBanue u npoektupopanne BAC».

Tema 1. OcHOBBI aBHaMOAETMPOBAHUS CAMOJIETHOT'O THIIA.

Jlexuus: Onpenienenye aBUaMoIeIMPOBAHUSI M €T0 3HAUE€HUE B 00y4E€HUH, PA3BICUCHUAX U HAyUHBIX
uccnenoBanusx. [Ipaktuka: BeiOpath Matepuaiisl U coOparb kopnyc bAC.

Tema 2. OcroBsl 3D — MoienmupoBaHusl.

Jlexuusi: OcHOBHBIE TepMUHBI U TIOHATUA B 3D — MoaenupoBanuu. [Iporecc cozpanus 3D mozeneid.

Tema 3. IIporpammuoe oGecrieuenne it 3D — monmenupoBanus. [lpaktuka: IlpoekTupoBanue
kopryca u netaneit BAC.

Tewma 4. Ilonroroska 3D — Momenu K evyaT.

[Ipaktuka: [logrotoButs 3D — Mozaens i nedatd Ha 3D — mpunTepe. OTpaboTaTh NPUMEHEHHE
COOTBETCTBYIOIIET0 HHCTPYMEHTAPUS IPOIPaMMHOTO 00ecTieueHUsl.

Tema 5. Mcnonb3oBanre 3D — mpunTepa, nedath KoMIuieKTyrOmuXx BAC. JIekius: TeXHOJIOTHS
pabotel 3D npunHTeEpa.

[Ipaktuka: Ilewarp kommuiekTyromux neraneit. [llnudoska n o6padoTka neraneit. Tema 6. Beidop
HaBecHoro odopynoBanus BAC.

[IpaxTuka: Dkcruryatanus HapecHoro obopynosanust BAC. Tema 7. MaTepuainsl 171 TPOU3BOICTBA
BAC.

Jlexuusi: 3HaueHre MPaBUIILHOTO BBIOOpa MaTepuasioB s mpousBoacTBa BAC.

[Ipaktuka: BwiOpaTh onTHManbHBIE MaTepuanbl Ui Mpou3BojacTBa Kopmyca BAC ¢ yuerom
TpeOOBaHUH IO MPOYHOCTH, ADPOJMHAMUKE ¥ SKOHOMUUYECKON 3 (HEKTUBHOCTH.

Monyab Nel0. «I'onounsliit BAC».

Tema 1. T'onounsrit BAC.

Jlekmusa: Onpenenenue roHouHoro BAC u ux poJib B COpEBHOBaHUSIX W yemnuoHarax. [IpakTuka:
Pazpaborats n HacTpouth crioptuBHYO BAC 115 ydacTusi B TOHKaX.

Tema 2. Kitaccol, mpaBuiia, cynelcTBo.

Jlexuwmsi: 3HayeHue copeBHoBaHWU 10 BAC 11 pa3BUTHS MHIYCTPUU M TEXHOJOTHH B 001acTH
OeCIUIOTHOM aBUAIIUH.

[IpaxTuka: [loarotoBka K y4acTHMIO B COPEBHOBAHHSAX IO aBTOHOMHOMY
MUJIOTUPOBAHMUIO, COOIIOAAS MpaBuia U TPEOOBAHMS K YIaCTHUKAM.

Tema 3. [locTpoeHne CHOPTUBHOM TPEHUPOBKHU M COBEPILICHCTBOBAHHE MaCTEPCTBA.

[IpakTuka: YiydiieHue HaBHIKOB MaHEBPUPOBAHHS M HABUTAIMU IYTEM MPOXOKIEHUS CIOKHBIX
MapIipyToB Ha BpeMs.

Tewma 4. 'OHOYHBIEC TPACCHI.

[IpakTuka: [IpoxoxaeHre TOHOUHBIX TPACC B OTKPBHITOM MTPOCTPAHCTBE.

[Ipaktuka: IIpoxokaeHHME TOHOYHBIX TPacC Ha CUMYJISATOpE, OTPabOTKa CIOMXKHBIX MapIIPYTOB.

Tema 5. Ilpoxoxaenue roHouHoro ucnbiTanud. [Ipaxtuka: [IpoxoxaeHHEe TOHOYHBIX Tpacc Ha
BpEMsl, BBIIIOJTHEHUE CIIOKHBIX U TPOCTHIX TOHOYHBIX UCIIBITAHUH.



4.

Kanennapublii yueOHbIi rpaguk

HaunmenoBanue Cpoxn Bcero | Koommuectrso | IIpogoskuTebHOCTD.
(HoMep) rpynnbl |  peaau3anum, JucuuminHel (MOIYJIH). aKajeM. | 3aHATHH B | OJHOTO 3aHATHS (MHH)
KOJIMY€eCTBO Ba3oBblii ypoBeHb 0CBOEHUSI 4acoB B He/IeJI10
y4eOHbIX Heleb roj
1 2 Momayns Nel. «OcHOBBI OECITMIIOTHBIX aBHAITMOHHBIX 4 1 45
cucteMm (BAC): apxutexrypa, BACy.
1 4 Monynb Ne2. «TexHuueckoe ycTpoMCTBO U KOMIOHEHTBI 4 1 45
BAC».
1 18 Monynb Ne3. «I[Tpunumns! nonera u ynpasiaeHust BAC». 17 1 45
1 5 Monayns Ned. «IIporpammupoBanue BAC nnst monetoB 5 1 45
BHYTpH nomenieHus Pythony.
1 5 Mo ynb No5.  «IIporpamMMupoBaHre  KOHTPOJIIEPA, 5 1 34
yctaHoBiIeHHOTO Ha BAC npu nomomu C++y.
1 6 Momayns Ne6. «Ucnons3oBanne natunkoB BAC u cOop 6 1 45
ITAaHHBIX».
1 4 Monayns Ne7. «OOpaboTka W aHaau3 JAHHBIX IOJIeTa 4 1 45
BAC».
1 6 Momymnb Ne8. «IIpumenenne BAC B pa3nuyHBIX OTPACIISIX)» 6 1 45
1 15 Momayns Ne9. «3D — monenupoBaHue U MPOSKTUPOBAHKE 14 1 45
BAC».
1 5 Momynbs Nel0O. «I'oHouHbIi BAC). 5 1 45
5. OuenovHbie MaTepuaIbl
5.1. @ opMbl INATHOCTHKHU YCIENTHOT0 0CBOECHHS MOy el MPOorpaMmbl
HaumeHoBaHnue Dopmbl 3ansaTUil (PopMbI YPOBHM 0CBOCHMSI 3HAHUM
MOYJIAA MO/JABe/IeHUs1 HNTOr0OB Huskuii ypoBens (Cpeanuii ypoBeHbOTCYTCTBHE 3HAHUI

SHAHMI

SHAHUH

ba30BbIil YPOBEHb 0CBOCHHUS IIPOrPAMMBI




Moayb Nel. Ulexnuw, Onpoc caymareneii 1o HpoiaeHHBIMOTCYTCTBHE Hesnauutensubie  [[IpouHble 3HaHUSA B IpaBUIIAX|
«OCcHOBBI TTCKYCCUH TemMawm, 10/IBEJICHUE UTOTOBBHAHUM,  cialbleRaTpyIHEHUS B TEXHUKU
0eCIUJIOTHBIX (TeopeTHuYeCKUe  |TUarHOCTUKU OCBOCHUS MOIYJIS. BHAHUS 0 |0TBETax 1o [0€30MMacHOCTH,
ABMAINMOHHBIX CHCTEMBAHATHUS) Tewmbl 114 orpoca: PO IEHHOM TEPMHUHOJIOTUH  HONPEAETICHUAX, IPUMEHEHUU
(BAC): — [paBuJIa TEXHUKHU 0€3011aCHOCTH; MaTrepuae onpenenenusax BAC m crpykrype BAC
apxurekTypa, BAC». — onpenenenue bAC;
— koMnoHeHTsl BAC;
— 3HaueHue u npumenenue bAC;
— posib BAC B cOBpeMEHHOM MHPE,
KaKhe 3a/ladd pelialT MpU MOMOIIH
BAC
MoxyJib Ne2. Ulexmumn, Onpoc caymarened no mnpoaeHHbIMOTCYTCTBUE Hesnauntenbupie  |[[IpouHbie 3HaHUS B 001acTH
«Texnnueckoe TTCKYCCUU TemMawm, M0/IBEeJICHUE UTOTOBBHAHUM,  cia0blepoOebl B TEXHUYECKOTO  YCTpPOMCTBA.
YCTpOiicTBO U [(TEOpETUYECKHE |TUArHOCTHUKU OCBOEHUS MOJTYJIS. 3HAHUS 0 BHaHWUU 3HaHMST O  TapaMeTpam
KoMIOHeHTbI BAC». BaHATHSA). — TexHH4Yeckne xapakrepuctuku BACpoieHHOM TEPMHUHOJIOTHH  HKJIaccU(pUKauu BAC.
[lpakTrueckue  |(BEpTOJETHOIO/CaMOJIETHOTO TUIIA);  [MaTepHhale OTpeeTICHUSIX TexHuuecknue XapakTepuCcTUKU
BaHATHUA — Kimaccudukanuu BAC; TEXHUYECKOTO CaMOJIETHOT'O u
— Poccutickue npouspoautenu bAC yctpoiictBa BAC  [BepToseTHOTO THUMA
MonxyJib Ne3. Boimonnenue  mosietHoro  3amaHus:Crnaboe  ymeHHe]Y MEHHE NPaBUIbHO [YBEepeHHas pabora B
«I[IpuHIUNBI [TunoTupoBanue pu [IOMOIIM |[IWIOTUPOBAHUS  [IOJIB30BATHCS nporpamme FPV
1moJieTa U cumynsitopoB u FPV. (mpoxoxaeHue 000pyI0BaHHEM
ynpasJjieaust BACy. rpacchl 3a 20 CeKyHT)
MonxyJib N4, [TpakTuueckue Hamucares nporpammy Ha Python mnsiMoness He He yBepeHHoe Moelb JieTaeT
«IIporpamMupoBan  [BaHATHA aBTOHOMHOro mnoJjiera BAC wmynbTupieTaer yIIpaBJIeHUE
ue BAC s [POTOPHOTO TUIIA, BHYTpHU
[0J1€TOB BHYTPH
nomerenus Pythony. nomeuienus». (B orcyrctBum  GPS
CUTHAJIA).
— JBIKEHUE MOJIENH
Moay.ib NeS. Uleknun, Hanucate nporpammy C++: Cnaboe  ymeHHe|YMeHUE NPAaBUIIBHO [Y BEpeHHAs pabora c
«IIporpaMmMupoBan  |[TUCKYCCUH — IBYOKCHHE MOJEIHN «BBEPX—BHU3»;  [IPOTPaMMHPOBA  [[IOJIb30BAThCS [IpOrpamMMon
ne KOHTPOJL1ePA,(TEOPETHUECKHE [~  JIBH)KEHHE «OTKPBITh, 3aKPBITHHUS 00opyOBaHUEM
YCTAHOBJICHHOTO HA [3AHATHSA). BaxBaT»
BAC npu nomomm|Ipakrnyeckue
C++». 3aHATHS




Moayb Ne6. Ulexnuw, Hcnonp3oBanue nporpaMMHOro/Cina0biii  HaBbIK |YMEHUE MPaBUIIBHO |Y BEpEHHAs pabota v
«Hcnonb3oBanue NIMCKYCCUU oOecrieyeHus st 00pabOTKH JaHHBIX UCOOPKU U [0J1b30BATHCS 00opynOBaHNEM U1t
matuukoB BAC wu(Teopernyeckue [IPUMEHEHUSs, MOJydeHUEe HH(POpMaAMUPKCILTyaTaluu 00OpyIOBaHHEM  HIOJydeHUs WHPOpMALIUN
cOOp TaHHBIX». 3aHATHSA). 13 TOJTY4YE€HHBIX JAHHBIX 000py0OBaHUs [IpUMEHEHHE
MoayJb Ne7. [IpakTuueckue TEXHOJIOIMHU
«O0padoTKa u aHATM3BAHATHI
AAHHBIX

nosera BAC».
Moayb Ne8. Uleknuw, Harmmcare  noknax,  moaroroButbHe packpbita TemallpesenTtarys BriOopana aKTyaJIbHas
«IIpumenenne BAC Bauckyccuun mpeseHTanuio Ha Temy: «BAC Bmoknana, MOJArOTOBJEHA, HeoTpacib npuMeHeHus bBAC,

Pa3IUYHBIX ((TEOPETUYECKHE  [PA3JIMYHBIX OTPACIISAX» Mpe3eHTalMsl HE [pacKpbITa TeMa |T0KJIaj HOJIHOCTBIO
0TpacJasix». 3aHATHUS) [OrOTOBJICHA JTOKJIaz1a aCKpBIBAeT TEMY
Moayab Ne9. «3D —Jlekunuw, OpranuzoBath MacTep — Kiacc, BCnaOplii  HaBBIKY MEHHE MPABUIBHO |Y BepeHHAS paborta,
MoO/ieJINpOBaHue U|TUCKYCCUU pamKax KOTOpOTO CITyHIATENHCOOPKU U [[10JIb30BATHCS MOJIeIUpOBaHNE U cOOpKa
NPOeKTHPOBaHUE (TeopeTHuecKkue (CMOJAETUPYIOT U OQOpPMAT MOJENb |[MOJCTUPOBaHMUS (OOOPYJOBaHHEM  [MOJIEIU
BAC». BaHATHUS) BbAC bAC
MoayJib Nel0. [Ipakrnyeckue  [IpoBegeHHME HMTOTOBOTO TOHOYHOTO

«I"'onounwlii BAC».

BaHATHA

COPEBHOBATENILHOTO TOJIETa U y4acTHe
BCEX CIyIIAaTele B

COPEBHOBAHHN U




6. PecypcHoe o0ecnieuenue

6.1. TpeGoBanus K NOMelIeHUAM

6.1.1. Cronenuaiu3upoBaHHBIC KJIACCHI (KPYKKH) CO3MAar0TCsl Ha 0Oa3e 00meo0pa3oBaTelbHBIX
opraHu3aiui (IKom).

6.1.2. KomudecTBo pabouux MECT AJIsi CO3/IaHUs CICHUATM3UPOBAHHOTO Kilacca (KpyXKa) — He
MeHee 12 pabounx MecCT ISl 00yJaroIIHXCsl.

6.1.3. [l co3maHus CHCUATM3UPOBAHHBIX KJIACCOB (KPYXKKOB) HEOOXOAMMO IMPEAYCMOTPETH
MTOMEIICHUS JJIs1 TPOBEICHMSI AYIUTOPHBIX, TPAKTHUSCKUX 3aHATHI M OpraHU3aI[uy IMOJICTHBIX 30H.

6.1.4. Jlna mpoBeACHHUS ayqUTOPHBIX W TPAKTHUYECKUX 3aHIATHHA, KOTOPOE BKIIOYAET B ceOs
CJIEIYIOIIME 30HBI B COOTBETCTBUU C KOJIMUYECTBOM PabOUYUX MECT:

- pabouas 30Ha CO CTOJIaMH, 000PY/IOBaHHAS B TOM YMCJIE EPCOHATBHBIMHU KOMITBIOTEPAMH;

- peMOHTHas cTaHIus U 30Ha 3D—nevaru;

- paboyee MecTO MpenogaBaTes;

— Majias MoJeTHas 30Ha.

Jns mpoBeneHus ayIUTOPHBIX, MPAKTUYECKUX 3aHATHI W OpraHu3aluyd Majol MOJIETHOM 30HbI
PEKOMEHI0BaHO 00eCcIeuuTh oMelIeHue mioma b0 He Menee 100—120 M 2 u BBICOTOM MOTOJIKA HE MEHEe
3m.

6.1.5. OcHoBHas ToOJeTHAas 30Ha — OOOpyJOBaHHAS IUIOIIAJIKA JUIS JTUCTAHIIMOHHOTO
MUAJIOTUPOBAHUST OCCIMIIOTHBIX BO3IYIIHBIX CYIOB PEKOMEHJOBAaHO OOECIEeYNTh TMOMEIICHUE OO0IIeH
mwroniaaso He MeHee 100 M2 1 BBICOTOM MOTOJIKa HE MEHEE 3 M.

6.1.6. Bo Bcex mOMeIIEHHSIX HEOOXOOMMO OOECIIEUNTh, OCBEIIEHHE B COOTBETCTBHU C
neiicteyrouumu TpeboBanusimu (CanlluH) x BHyTpeHHEMY ocBelieHn0 paboyrX MECT.

6.1.7. Bo Bcex MOMENICHUSIX HEOOXOAMMO 00SCTICUNTh HATMIUe ceTH IHTEPHET CO CKOPOCTHIO HE
menee 100 M6/c.

6.1.8. Ilpu opraHmzanuu TMOJICTHBIX 30H HEOOXOIMMO OOECHEYHTHh HATUYHE JIEMITPUPYIOIIETO
MOKpBITHS ToJ1a. [IoBepXHOCTh NTOJDKHA OBITH MAaTOBOM M MMETh HEOJHOPOIHBINM pUCYHOK. JlomycTumo
MCI0JIb30BaHME HalleYaTaHHBIX OaHHEPOB.

7.1.9 Tlpu opraHuzamuu padOYMX MECT OOYYArONIUXCS JUIS MPAKTUYECKUX pabOT HEOOXOIMMO
obecrieunTh (QPYHKIMOHAIBHBIE CHCTEMbl BEHTUISIUU UM OTOIUICHHUS, TO3BOJIAIONIME MPOU3BOIUTH
MIPAKTUYECKUE 3aHITHSI, a TAKXKE HaJTM4KUe KOHTYpa 3a3€MJICHHUS [UIs SJCKTPOIUTAHUS U CETH CI1a00TOYHBIX
MOJAKIIIOUEHUHN C ONTOPa3BSA3KOW M BHYTPEHHHM COIPOTUBJICHUEM K AJIEKTPONMTAHUIO U CIA00TOYHBIM
cetsiM. HeoOxoaumo obecnieunTs cOo3JaHHe YCIOBUM JUIsI COXPAHHOCTH JOPOTOCTOSIIEro 000OpyI0BaHUs
(ckmaackoe MoMenieHue JUIsl XpaHeHWs, HaIW4Yhe WHKEHEPHO—TEXHUYECKUX CPEJICTB OXpaHbl, B TOM
qiclie CUCTeMbl BuAeoHaOmoneHus). OO0s3arenbHO: TpeOoBaHUE M0 MOXKAPOOE30MACHOCTH — HAIMYHE
MIPOBEPEHHOT0 OTHETYIIUTENS, a TakKe HaJIUYhe OTHEYMOPHBIX CeH(OB WIM CYMOK JUIsl XpaHEHHS
aKKyMYJISITOPOB.

6.2. Marepua/ibHO — TEXHHYECKOE OCHAIIleHHE IIOIIA/IKU MPOoBeAeHUs1 00pPa30BaTeIbHOI0

npouecca

6.2.1. OO0rmras 30Ha:

- CTeIUIaKHU JUIsSl XpaHEHUs! 000pYA0BaHUs;

- WHTEPAKTUBHBIA UHBEHTAPb;

— SIIAKY JUTSI XpaHEHUs Bellei 1 000pyaoBaHusl.
6.2.2. Majas noJjieTHas 30HA:

ceTyarslil Kyo He MeHee ueM 3x3x3M;
- MaThl JUIsl CMATYEeHHs y1apa Ipy NMaJeHUH KONITEPOB;
- CTaLlMOHAPHBIN MOJTyJIb; YIBTPa3BYKOBbIE U3TydaTesld MaskH (He MeHee 4 1IT.);

— KOMILJIEKT MPOBOJIOB JUIsl COEIMHEHUS U3TydaTeseil; KperieHne n3ydaTeleid Ha CTEeHy.
6.2.3. OcHoBHas noJieTHAs 30HA;

— obmras momaap He MmeHee 100—300 M2, orpaxaeHue 3alUTHONW CETKOM;
- KOMIUIEKT TPacChl AJis MOJIETOB;
- aMOPTHU3UPYIOIIUE MATHI Ha MOJI OOIIEH MONETHOM 30HBI;



cUCTeMa yIbTPa3ByKOBOM HaBUTAIlMU B MOMellleHUU, coBMecTumoii ¢ bBC.
Pemontnas cranmus u 3oua 3D—neyaru:

cTOJ pabounii MOHTAKHUKA;

panuoanmaparypsl;

pabouee Kpeciio Ha KoJiecax;

CTOJI KOMITBIOTEPHBII;

3D — mpunTep;

porpamMMmHoOe obecrieueHue it coznanus 3D — moneneii;
nporpamma s nedatu 3D — npunTepa;

MasuTbHAsl CTAHIUS ¢ (PEHOM;

JIBIMOYJIOBUTETIb;

KJICEBOM IIHCTOJICT;

Habop HanuIeH;

[ITaHT€HIIUPKYJIb;

Ha0O0p MAapHUPHO— I'yOIIEBOTO MHCTPYMEHTA; KIFOUH IS IPOTIEIUICPOB;
Ha0Op UHCTPYMEHTOB JIJIsl TANKH;

nepxkarens « TpeTes pykay ¢ JIymnoi;

KOBPUK JIJIs ITalKH;

puOop U3MEpPEHHs HANIPSHKEHUS OaTapeu;

pyJeTka u3MepHUTeIbHAs;

32)KUM TSI MOTOPOB;

Ha0OP IIECTUTPAHHBIX KITFOYEH YUTMHEHHBIX;

Ha0Op OTBEPTOK JIJIsl TOYHBIX PaboT;

TOPLIEBOM KITIOY;

KpHUMIIED;

urypymnoBept + Habop OuT;

HOYTOYK;

MBIIIb KOMIIBIOTEPHAS;

PEMKOMIUIEKT,  IpeJHa3HAYeHHbI UI1  IpOrpaMMHPYeMOro  y4eOHOro

KBaJIPOKONTEPA;
PEMKOMIUIEKT, IpeIHa3HAYeHHBIN 17151 KOHCTPYKTOPA CHOPTUBHOTO KBaAPOKONTEPA;

TymOa /17151 MTHCTPYMEHTOB CJIecapHasi.

7.2.5 Pabouee mecTo 0Oydaromerocs:

MPOrpaMMUPYEMBbIil yueOHbI HAaOOP KBaIPOKONTEPA,

MIPOrpaMMHUPYEMBbIil yueOHBIN KBaJPOKOIITED;

KOHCTPYKTOP CHOPTHUBHOTO KBaIPOKONTEPA;

JIOTIOJTHUTENbHbIE ~ aKKYMYJSTOPBl ISl MPOTPaMMHUPYEMBIX  YU4eOHBIX

KBaAPOKOIITCPOB U CIIOPTHBHBLIX KBAAPOKOIITCPOB,

FPV ouku (umem);

KJIEeBOU MHMCTOJIET;

Habop Haaduel;

HITAaHT€HIIUPKYJIb;

Habop IapHUPHO— I'yOIIeBOTO HHCTPYMEHTA,
KJTIOY JJIS TIPOTIEIJIEPOB;

npubop u3mepenus Hanpspkenus LiPo Gartapen;
pyJeTka u3MepHUTeIbHas;

32)KUM JUII MOTOPOB;

Ha0OP IIECTUTPAHHBIX KIFOYEH YIITMHEHHBIX;

Habopa

HaboOpoB



- Ha0OP OTBEPTOK /sl TOUHBIX PadoOT;

— TOPLEBOM KIIHOY;

- KpHUMIIED;

- HOYTOYK (mu [I9BM);

— JIECKTOITHOE MPOorpaMMHOe oOecrieueHue st Hoyroyka (v [19BM);
- (hoTorpaMMeTprIecKoe MporpaMMHOE 00eCIIeUeHNE,

- KOMIIBIOTCPHAA MbIIIb,

- CUMYJIATOP AJIA aBTOHOMHBIX ITIOJICTOB;

- porpaMMHOe 00ecTiedeHne sl TPEXMEPHOTO MOJICITUPOBAHHS,
- pabouee Kpeciio Ha KOJiecax;

- TyMO0a Iy HHCTPYMEHTOB CIIECapHasi;

— CTOJI KOMITBFOTEPHBIA.
7.2.6 PabGouee MecTo regarora:

- HOYTOYK (i1 [19BM);

- MyJABT PaJUOyIIPaBIICHUS;

- JIECKTOIIHOE MporpaMMHoe obecrieueHue it Hoyroyka (i [19BM);
- KOMITbIOTEPHAS! MBbIIIIb;

— CTOJI KOMITBIOTEPHBIIA;

- pabouee Kpecio Ha KoJIecax;

— MoV,
— MapIIpyTH3aTop;
poyrep.
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