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NudopMmanuoHHasi KapTa NporpaMmmbl

1. Yupescoenue

MynunmnansHoe 010 KeTHOE 0011e00pa3oBaTeIbHOE YUPEKICHIE
CocHoBcKast cpentsist o01eoopazoBaTeibHast mKkoixa Ne 2 iMeHH
kaBasiepa opaeHa MyxectBa Unbsn IOppeBruya Ynanosa

2. Ilonnoe nazeéanue npozpammol

HononautensHast o0meobpazoBaTeibHasi,
o01Iepa3BHUBaroLIast MporpaMMa TEXHUYECKOW HApaBIeHHOCTH
«becniIOTHBIE AaBUAITMOHHBIE CUCTEMBD»)

3. Ceedenus 06 agmope:

3.1. ®.U.0., oonxycrocmo

AnncumoB Anzpeii CepreeBud, e1aror AOMOJIHUTEIBHOTO 00pa30BaHUS

4. Céedenus o npozpamme:

4.1. Hopmamuenas oaza:

-Denepanprbiii 3ak0H OT 29.12.2012 . Ne273-@3 «O6 obOpazoBaHum B
Poccuiickoit @enepanun»(c U3MEHEHUSIMHU U JIOTIOJTHCHUSIMH;
-Pacniopsbkenne [IpaBurensctBa P® ot 29.05.2015 Ne 996 p «O6
yTBepkaeHnn CTpateruu pa3BuUTUs BocnuTaHus B Poccuiickoil denepanuu
Ha nepuof 1o 2025 rogay;

-Konnenus pa3BuTusi JOMOTHUTENBHOTO 0Opa3zoBanus aereit no 2030 roxa
(pactopsokenue [IpaButenserBa ot 31.03.2022 1. Ne 678-p);

-[lopsimok opraHu3anyy M OCYILECTBICHHUS 00Pa30BaTEIbHOMN JESTEIbHOCTH
MO JOTMOJHHUTENBHBIM 00IE00pa30BaTENbHBIM MporpaMMaM (yTBEPKACH
Ilpuxazom MunucrepcTBa mpocsenienus Poccuiickoir ®denepanun ot 27
MFOJIS 2022 r.
Ne 629;

-[lncekmo MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @eaepanun OT
18 mHosOps 2015r. Ne 09-3242 «O HampaBieHUH HHGPOPMALIUI
(MEeTOOMYECKHE PEKOMEHJAMd MO MPOEKTHPOBAHHUIO JIOTIOJHHUTEIBHBIX
0011Iepa3BUBAIONINX MPOrpaMM (BKITIOYAsi Pa3HOYPOBHEBBIE MPOTPaMMBEI);
-[locTanoBienne [7aBHOrO TOCYIapCTBEHHOTO  CaHUTapHOTO  Bpada
Poccmiickoii ®enmeparm ot 28.09.2020 1. Ne 28 "OO yTBepKIeHUH
canutapasix mpaswi CIT 2.4. 3648-20 "CanuTtapHO-3MHIEMHAOIOTHICCKUE
TpeOOBaHUs K OpraHW3alusM BOCHHUTAHUS ¥ OOydYeHHs, OTIbIXa U
03JJOpOBJICHUS AETEH U MOJIOAEKHU';

-YcraB MBOVY Cocnockoit COLL Ne 2 um. NL.FO. Ynanosa

4.2. Obnacmov npumenenusn

I[OHOJ'IHI/ITeIIBHOG 06pa30BaHHe

4.3. Hanpasnennocmp Texamaeckas

4.4. Tun npozpammoi MoaudunuposanHas

4.5.1]enesan nanpagnennocmp Oo6uiepa3BuBaromas
npozpammol

4.6. Bo3pacm obyuarowguxca no 12-17 ner
npozpamme

4.7. IIpooonsxcumenvrhocmsy 0oyuenus |1 ron




IosicHuTEeNLHAA 3aNINCKA
AHHOTAIUA

[Tporpamma «becnmioTHbIe aBUAIMOHHBIE cUcTeMb» (nanee — [Iporpamma), paccuntaHaHa 00y4JaromuXcsi B BO3pacTe
12 — 17 net, cpok peanuzamnuu nporpaMmmbl 1 yueOnsiit ron. [Iporpamma npeamnonaraet pazButue 00ydaromuxcsi B 00JacTu
MOJICJIMPOBAHUS, MPOTPaMMHUPOBAHUS, MUJIOTHUPOBAHUA, a TaKXKe HalpaBlieHa Ha (OPMUPOBAHUE 3HAHUW U HABBIKOB,
HEOOXOAUMBIX ISl pabOThl C¢ OECHUJIOTHHIMU AaBUAIMOHHBIMH CHCTEMaMH, CHOCOOCTBYET pAa3BUTHIO HWHKEHEPHO —
KOHCTPYKTOpPCKOro MbiluieHus. [Iporpamma
«becniuyioTHBIE aBUAIIMOHHBIE CHUCTEMBD» pa3paboTaHa ¢ y4E€TOM BO3PACTHBIX OCOOEHHOCTEH U MHTEPECOB LIEJIEBOU
ayJUTOPUH 00YyJaroIIMnXCsl.

[TporpamMma siBisieTcsl MOAU(PUIIMPOBAHHONW. 3a OCHOBY B35iTa THIIOBAas IpOrpaMMa pa3pabOTYUKOM KOTOPOH SIBISETCS
denepanbHOe TOCYAApCTBEHHOE OIODKETHOE O00pa30BaTelIbHOE YUPEKICHHE OMOJTHUTEIBHOTO MPOo(hecCHOHaTBFHOTO
oOpazoBanus «MTHCTUTYT pa3BUTHS TPOPECCUOHATTBEHOT000Pa30BaAHUD.

[IporpamMmMa cocTtaBieHa Ui OpraHM3AIMH JOMOJHUTEIHHON JIEATEIHbHOCTH Ha 0a3e OCHOBHOTO OOIIEro, CPEeaHEro
o0111ero 00pa3oBaHus U OPUEHTUPOBAHA HAOOYUAIOIIUXCS, TPOSIBIISIONINX UHTEPECHI U CKJIOHHOCTH B 00J1aCTH MH()OPMATHUKH,
MaTeMaTHKH, PU3UKU, TEXHOJIOTUH, OCHOB 0€30MaCHOCTH KU3HEACITEIFHOCTH U aBUAIUH

HanpagiieHHOCTH POrpaMMbl — TEXHUYECKAsl.

AKTYaJIbHOCTH NIPOIPAMMBI.

B cootBerctBuu ¢ yrBepkaeHHOM 0T 21 utons 2023 Ne 1630—p [IpaBurensctBoM Poccuiickoit deneparun Ctparerueit
pa3BuTHs OecrnuiioTHOW aBuanmu Ha miepuon Ao 2030 roma u Ha mepcnektuBy Ao 2035 roma, B Omkaiiiie MIECTh C
MOJIOBUHOM JieT B Poccum J0JbKHA MOSIBUTHCS HOBAsi OTPAC]ib DKOHOMHUKH, CBSI3aHHAS C MPOU3BOJACTBOM U MCIOJIb30BAHUEM
rpaykIAaHCKHX OCCIMIOTHBIX armapatoB. JaxHas [IporpaMma B paMkax (eaepanbHOro mpoekta «Kaapsl Iyt GeCIHIOTHEIX
ABUAIIMOHHBIX CHCTEM» HAIIMOHAJILHOTO TpPOeKTa «becnuioTHhIE aBHAIMOHHBIE CUCTEMbI» O0ECIEeUMBAET OOYYarOIIUMCS
BO3MOYKHOCTh OCBOWTH 3HAaHHWS B O0JacCTHM OCCHWJIOTHBIX JICTAaTCIbHBIX ammapaToB, HABBIKKM IPOTrPAMMHUPOBAHHS,
MOJICIUPOBAHUS ¥ MHJIOTUPOBAHUS, KOTOPHIC B HACTOSIIEE BpPeMs SBISIOTCS BOocTpeOoBaHHBIMHU. Konmenius [Iporpammer
OKa3bIBaeT BIMSHUE HA PACIIUPEHUE JOTOJHUTEIIBHOTO 00pa30BaHUs 00yUYaIOIIUXCS, peai3allii0 MOJIOIC)KHOU TTOJIUTUKUA U
CO37laHME CHUCTEMbI MOATOTOBKM CIIEIUATUCTOB B OOJACTH pa3paOOTKH, MPOW3BOJACTBA M OKCIUTyaTallid OECHMIOTHBIX
aBUAIMOHHBIX CHUCTEM, a TAaKK€ KOHTPOJIb 32 YPOBHEM KBaM(PHUKAIMKA TAaKMX CHeruaiucToB. [Ipw peanmusamuu mpoekTa
OOJBIIIOC BHUMAHUE YJIETSETCS MPUBICYCHUIO 00yJaronuxcsi 00pa30BaTeIbHBIX YUPEKIACHUN K YIACTHIO B MpOrpaMMax o
OCCIIIIOTHBIM ABHAIIMOHHBIM CHCTeMaM. TakuMm 00pa3oM, BO3MOXKHO YCHINTh TEXHOJIOTHYECKUN TOTECHIMA s



oOecrieueHust 0€30MMaCHOCTH CTPaHbI, TOBBIMICHUS Y(P(HEKTUBHOCTH SKOHOMHUKH W YIYUIIICHUS KadecTBa JKU3HU Tpaxmad. B
utore B Poccum nomKHA BO3HUKHYTH HOBAasi SKOHOMMYECKAash OTpacib, CBSI3aHHAs C pa3pabOTKOM M HCMIOJIb30BAHHEM
IpaKJaHCKUX OECIMIIOTHBIX anmnapaToB.

HoBu3Ha 3Toil mporpamMmbl 3aKJII0YaeTCs B MHTErPAlldd COBPEMEHHBIX M WHHOBAIMOHHBIX JOCTHXKEHHM B 00J1aCTH
Majoi OECHWIOTHOM aBHAIlMU, a TaK)K€ MCIOJIb30BAHMM IU(POBBIX TEXHOJOTUM, BKIOYas HUGPOBOM 0Opa3oBaTeIbHBIM
KOHTEHT.

Metoabl u ¢popmbl peasnusanuu IIporpammabl:

— OJHUM M3 KIKYEBBIX METOJOB SBISIETCS NPOEKTHO—OPHUEHTHPOBAHHOE O00y4YeHHe, KOTOPOE IO3BOJISIET
OoOy4JaromMMcsl TNPUHUMATh AKTHBHOE Yy4yacThe B pa3pabOTKe M pealu3aluyd pealbHbIX IPOEKTOB, CBS3aHHBIX C
ucnoas3oBanueM BAC. DTOT MeToJ CocoOCTBYET YIIyOJEHUIO 3HAHWN, PAa3BUTUIO TBOPYECKOTO MBIIIJICHUS U HABBIKOB
KOMaHJTHOH paboThI;

— WHTEePAKTHUBHbIE MeTOAbl 00yYeHHUsl, TAKUE KaK CUMYJISIIIMU W BUPTyalbHBIC JIAOOPATOPHUH, UTPAIOT BAKHYIO
posb B moAroToBke crenuanuctoB no bAC. CnennanbHble IPOrpaMMHbBIE KOMITJIEKCHI TTO3BOJISIFOT MOJAEIUPOBATh Pa3IMYHbIC
CIIEHapHH T0JIeTa JPOHOB, aHAJTU3UPOBATH MOBEJCHHE aIMapaTOB B CIOXKHBIX YCIOBUAX M MPOBOJAUTH SKCIEPUMEHTHI 0€3
pHCKa MOBPEXKACHUS TOPOTOCTOSIEN TEXHUKHU;

— mNpaKkTHYecKHe 3aHATUs, TJe OOydJarmmuecs MOTYT HENOCPEJICTBEHHO YIPaBIATh  OECHHIOTHBIMU
aBUAIIMOHHBIMHU CHCTEMaMHU, SIBISIOTCS HEOTHEMJIEMOM YacThiO YYEOHOTro mporiecca. DTH 3aHATHUS MO3BOJIAIOT OTpaboTaTh
HaBBIKM YINPABJICHUS JPOHOM, OIEHUTh €ro MOBEACHUE B PA3JIMYHBIX CUTYalHsIX W YCOBEPIIEHCTBOBATh TEXHHUKY
MUAJIOTUPOBAHUS;

— TeopeTHYeCKHe JIEKIMH M CEeMHMHAPCKHE 3aHATHSl, HANpaBJCHHbIE HA U3YYEHUE OCHOB OECHUIOTHBIX
ABUAIIMOHHBIX CHUCTEM, MPUHIIMIIOB MOJIETa W YHpaBJIEHUS, TEXHUYECKOTO YCTpoicTBa M acnekToB mpuMeneHuss BAC B
pPa3IUYHBIX OTPACIISIX;

— COPEeBHOBATEJbHbIH METOJ — 3TO CHOCOO BBIMOJHEHUS MPAKTUYECKUX YNpPaKHEHUH B (opMe COpPEBHOBAHMIA.
CymHocTh MeTOAa 3aKJoyYaeTcs B HCIOJIb30BAHMM COPEBHOBAaHMM B KAuyeCTBE CPEJACTBA IMOBBIIICHHUS YPOBHS
MOJIFOTOBJIEHHOCTH 00YYaroIINXCsl.

dopMaMu OPraHM3alUM 3aAHATHUH SBISIOTCA TPYINIOBas (TEOpeTHYECKas 4YacThb) W WMHIMBUAYAIbHO — TPYIIIOBas
(mIpakTUYecKas 4acThb).

Ilenarornyeckasi 1eaeco0OPa3HOCTb HACTOSIIECH MOpPOrpaMMBbl 3aKIIOYAeTCs B TOM, UYTO TIIOCIE€ €€ OCBOCHHS
oOydaromrecs MojydaT 3HaHHUs U YMEHUS, KOTOPBIE MO3BOJIAT UM TOHSATH OCHOBBI YCTPONCTBA OECIIMIOTHOTO JIETATEIILHOTO
amnmapara, IPUHIIUIBI pa00Thl BCEX €r0 CUCTEM U MX B3aUMOJICUCTBUS, TEXHOJIOTHIO MIOTUPOBAHUS W YIIPABJICHHS, a TAKKe
OTTOYHUTH CBOM HABBIKU B TUI0TUPOBAaHUU BAC U OITy4nTh COPEBHOBATENBHBIN OIBIT HA PA3JIMYHBIX TPEHUPOBOUHBIX Oa3ax.



Hacrosimass mporpamMma COOTBETCTBYET OOIICKYJbTYPHOMY YPOBHIO OCBOCHHS U TIPEANOJAraeT YIAOBJICTBOPEHUE
MO3HABATEIILHOTO MHTEpeca 00yJaroIerocs, pacimpeHne ero HHOOPMUPOBAHHOCTH B 00JaCTH OCCHIIOTHBIX JIETATEIHHBIX
amnrapaTroB M CHUCTEM, a TakXe oOoraiieHue HaBbIKaMU OOIICHHUS M MPUOOPETECHHUE YMEHHI COBMECTHOM IEATEIIBHOCTH TIPH
OCBOCHHMH ITPOTPAMMBI.

Hean [IporpamMmbl JOMOJHHUTEIBHOTO OOpa3oBaHUs TpeimnoyiaraeT (OpMHUpPOBAHUE W pa3BUTHE MNpodeccuoHaIbHOM
OpUEHTAIIMU O0YYaroIerocs, pa3BUTHE HHTEIUICKTYyaIbHBIX CIHOCOOHOCTEH M IO3HABATEIBLHOI'O HMHTEpeca K OeCHUIIOTHBIM
aBHAIIMOHHBLIM CHCTEMaM.

3agaum:

JInyHOCTHBIE (BOCIIUTATEIbHbIE):

— BOCIIUTATh UHTEPEC K TEXHUKE WU TPYyAY, pa3BUBaTh TBOPYECKHE CIIOCOOHOCTHU POPMHUPOBATH
KOHCTPYKTOPCKHE YMEHHUS U HABBIKU;

— TPUBUTH KYJIbTYPY MPOU3BOACTBA U COOPKU OCCIHMIIOTHBIX aBUAIIMOHHBIX CUCTEM;

—  chopMupoBaTh YyBCTBA KOJIJIEKTUBHU3MA, B3aUMOIIOMOIIIH;

— BOCHHUTATh BOJIO, YYBCTBO CAMOKOHTPOJISI, OTBETCTBEHHOCTH;

— chopMHpOBaTh CO3HATEIHLHOE OTHOIIICHUE K 0€30IaCHOCTU TpyAa MPUU3TOTOBICHUH MOJICTIEH;

—  BOCHHUTATh I'PAKIAHCTBEHHOCTb, TOJIEPAHTHOCTb, JIYyXOBHO  — HPABCTBEHHOE
CaMOCO3HaHHUE;

— (dopMHpOBATh MATPUOTHUYCCKYIO MO3UIIMIO MOJIPOCTKA YePe3 BKIFOUCHHUE €r0 BTEXHUYECKOE TBOPUYECTBO H
MMO3HABATEIBHYIO JICSATEIILHOCTD.

MertanpeameTHble (Pa3BUBaIOLINE):

— pa3BUTh Yy  OOyYarOImIUXCS OJJIEMEHTBHl TEXHUYECKOTO MBIIUICHHS, U300peTaTeIbHOCTH, TBOPUYSCKOM
WHUIMATUBEIL,

—  pa3BUTH I1a30Mep, OBICTPOTY PEAKITUY;

—  Pa3BUTH yCEpAUE, TEPIICHUE B OCBOCHUYU 3HAHUI;

— (opMUpOBaTh OCO3HAHUE POJIM TEXHUKH Y TEXHOJIOTUHN JIJIsl TPOTPECCUBHOTO PA3BUTHS OOIIIECTBA;

— TIOBBIIIIEHHWE CEHCOPHOW YYBCTBUTEIBLHOCTH, PA3BUTHE MEJIKONH MOTOPUKUA M CHHXPOHM3ALMK pabOThl 00EUX PYK 3a
c4yeT 0Oy4YeHHUs MUJIOTUPOBAHUS OCCIUIIOTHBIX JI€TAaTEIbHBIX alapaToB;

—  pa3BUTHE MCUXO(U3MOJOTHUUECKHX KA4eCTB YUEHUKOB: MaMsiTh, BHUMAaHHE, CIIOCOOHOCTh JIOTUYECKHA MBICIIHT,
aHaJIM3UpPOBaTh, KOHIIEHTPUPOBATh BHUMAaHUE Ha IJIaBHOM.

IIpeameTHble (00yuarommue):

— BBIpa0OTKA HABBIKOB MUJIOTHPOBAHMS OCCIUIOTHBIX JICTATEIbHBIX aIlllapaToB;



—  JaTh NEpBOHAYANIbHBIC 3HAHUS O KOHCTPYKIIUU OCCIUIIOTHBIX JIETATENbHbBIX alllapaToB;
— HAYYUTh MPaBHUJIaM OOCTYKUBaHUS, COOPKHM OECITUIIOTHBIX JIETATEILHBIX allapaTos;
— HayuuTh nporpammupoBanuio bAC;
— O3HaKOMHUTb C NMpaBUjIaMu 0€30MacHOi paboThl C MHCTPYMEHTaMU;
— O3HaKOMUTH C IMPUHIIMIIOM pabOThl aBUAMOJENIbHBIX JBUTaTeNel U UX IPAMOTHOMIKCIUTyaTalluu;
— JlaTh MepBOHAYaAIbHBIC 3HAHUS MO PATUOAIECKTPOHUKE U OOYUYUTHh MPUHIMIAMPAOOTHI PaONEPeIat0Iero
000opy10BaHUs, €r0 HACTPOMKOM;
— 5atb 3HaHUs B o0nactu 3D — moaenupoBanus u npoektupoBanust BAC;
—  0o0yuuTh npaBuiiaM 0€30M1aCHOMAKCIUTyaTallun OCCIUJIOTHBIX JIE€TaTEIbHBIXAIIAPATOB.
Cpoxu peanuzanuu I[Iporpammer: 144 yaca.
YpoBeHb NpOrpamMmbl: OJTHOYpPOBHEBAs (0a30BbIil YPOBEHb OCBOCHUS).
Pexxum 3aHsiTHii: Tpynmna u3 12 denoBek, 2 pa3a B Heaenro 1o 2 Jaca (4 gaca B Heneoro, 16 yacoB B Mecs1l, 144 yaca B ron); 1
aKaJeMUYecKHil yac 45 MUHYT, mepeMeHa 15 MUHYT.
Ilnanupyembie pe3yjbTaThl 00yYeHUs :
B pe3yabrare o0yueHusi o0ydawmuecss B KOHIe Y4eOHOro rojaa OBJIANEIOT:
HE0OXOIMMON CUCTEMOM 3HAHUHN, YMEHUN U HABBIKOB.

By,HeT 3Hamb U ymemsp B paMKax OCBOCHUS 0a30BOro YPOBH::

3name: — TEXHHKY 0€30MacHOCTH MpH paboTe C UHCTPYMEHTAMUU 3JIEKTPOOOOPYIOBAHUEM;
— ocuHoBEI BAC;

— OCHOB TEXHHUYECKOI'0 yCTpOUCTBAa U KOMIIOHEHTOB bAC;

— s3bIKu niporpammupoBanue BAC;

— 3HaueHue u npumeHeHue bAC B COBpeMEHHOM MHUPE;

— O0COOEHHOCTHU PErYJIHUPOBKH U YIPABJICHUS KBAJPOKOIITEPOM;

— YCTPOWCTBO M MPUHLHUI pabOThI 3JEKTPOIBUTATENEH.




Ymemo: — TI0JIB30BATHCS PAOOYMM MHCTPYMEHTOM;
— paboTaTh ¢ AIIeKTPO0OOPYIOBAHUEM;
— OCYILECTBIIATH MUIOTUPOBAHNE KBAJIPOKOIITEPOB;
— ympaBiATh KBasgpokonrepoM FPV;
— HaCTpauBaTh 4YaCTOTHI BUACO NIEPEAAOLINX YCTPOUCTB;
— HaCTpauBaTh IIOJICTHBIN KOHTPOJUIEP KBAIPOKONTEPA;
— HaCcTpauBaTh almaparypy ylnpaBJICHU,
— 3apsKaTh aKKyMYJISITOPBL.
byner snamo u ymems B pamMkax 0CBOCHHUS IIPOJABUHYTOIO YPOBHS:

3name: — YCTPOMCTBO U IPUHLHUII padOThI paAHOINEPEIaTUUKOB;

— Ipoueaypy noixydeHus, 00paboTKu 1 aHanu3a JaHHbIX nosera bAC;
— MpUHLIUI paboThl POTO NEepearoLINX YCTPOUCTB;

— TpaBUJIa SKCILTyaTalluu aKKyMYJIsiTOPOB

— npouecc 3D — monenupoBanus u npoexktupoBanus BAC.

Ymemo: — JIMarHOCTHUPOBATh W HMCIPABIATH OMIMOKK B paboTe MPOrpaMMHOT0 obecnedeHus npu padoTe ¢ JaHHBIMH, TOTYYeHHBIMU
npu paboTe ¢ MOJIE3HOHHATPY3KOMH;

— MOJCIUPOBATH U MPOU3BOAUTD IE€YATH KOMINJICKTYIOIIHUX Mozeen BACna3-D IIPUHTEPC.

Ilo — TBOPYECKH TOIXOUTH K COOPKE KBaJIPOKOIITEPA;
OKOHHYAHHUIO | — yMeTh aHATM3UPOBATH;
Kypca Oyner

— JOBOJHTH HAYATOC ACJI0 A0 KOHIIA,

o0JrazaTh

— BBINOJIHATH MTOPYYEHHUS KOJJIEKTHBA, pab0TaTh B TPYIIIIE;
CIIEAYIOIMU 5 5

— OKa3bIBaTh MOMOIIL B PA0OTE HAL MOIEIb BECHUKAM U MJIAILIUMPEOATAM;
KAUCCIEAMIL: oKa3 OMOIIIb B paboTe HajJ MOJENbIO POBEC bi pe ;

— CTpPEMUTHCA COPCBHOBATLCA, ITPOABIIATH cebsa B COPCBHOBAHHU.

IIpouecc HaGopa u ¢opmupoBanusi rpynn. OOpa3zoBaTelbHbIE OpPraHU3alUU PYKOBOJCTBYIOTCS BHYTPEHHUMH
HOPMATUBHO — MPaBOBBIMU OCHOBAHUSIMU MpU (HOPMHUPOBAHUU Ipoliecca HaOOpa U YKOMIUIEKTOBKH TPYHI HAa MPOrpaMMbl
JOTIOJTHUTENBHOTO 00pa30BaHUsl.



Y4eOHbIl IJIaH

Bceroyacos
Homep n HaumeHOBaHuEe MOAYJIsI Teopus IIpakTuka

Mopynb Nel. «OcHoBBI OecniuoTHBIX aBUanMoHHBIX cucteM (BAC): apxurtekTypa, 8 8 0
BAC»
Monaynb Ne2. «Texuudyeckoe ycTporcTBO U KOMIOHEHTHI BAC) 8 6 2
Monaynb Ne3. «IIpuniunel nosera u ynpasieHus bAC» 36 9 34
Monynbe Ne4. «lIporpammupoBanue BAC st moneroB BHYTpH nomerenus Pythony 10 0 10
Mopynb NeS. «IIporpammupoBanue KOHTposuiepa, yctaHoBieHHoro Ha BAC mpu 10 2 8
nomoIy C++y»
Monyne Ne6. «Mcnonb3oBanue natunkoB BAC u cOop qaHHBIX» 12 4 8
Monyne Ne7. «O6paboTka 1 aHanu3 gaHHbIX monera BAC» 8 4 4
Monyinb Ne8. «[Ipumenenune bAC B 12 12 0
Pa3IUYHBIX OTPACTIAX)
Mopyne Ne9. «3D — monenupoBaHue U 30 7 23
npoektupoBanue bAC»
Mopynb Nel0. «['onounsiit BAC» 10 2 8

Hroro: 144 47 97

Y4ebHO — TeMaTHYeCKHUH IJIAH

3.1. YTII nporpaMMbl COCTOUT U3 OJHOTO 0a30BOr0 YpoBHs ocBoeHUs. CoiepKaHre KaXXJI0Tr0 YPOBHS MOCTPOSHO Ha
MOAYJIbHOM TpuHIuIe. CTPYKTYpHON €IWHUIICH Y4eOHOTO0 MOJYJS SIBISIOTCS TeMbl. B peanmmsanuu mporpamMmsl
MPUMEHSIETCS TOATANHAS TEXHOJIOTHS OOyYeHHs OT
«IPOCTOTOY» K «CIOKHOMY».

3.2. BaxxHast poJib TPy OCBOSHUH TIPOrPAMMBbI OTBOJUTCS MaTepHaliaM, pa3pad0TaHHBIM B paMKax MPUMEHEHUS I (PpoBOro
00pa3oBaTeILHOTOKOHTCHTA.

3.3. Ilo okOHYaHUU KaXKIOTO MOJTYJISI IPOTPaMMOii iperycMoTpeHa (hopma KOHTPOJIS B BUE TEMATUYECKOTO OMpoca,
MIPAKTUYECKOTO 3aJaHuUs, IPOSKTHON paOOTHI.




HOMep H HAMMEHOBAaHUE MOAYJIsA

TpyroeMkocTh
BCEro 4acos

Teopus

IIpakTuka

dopma
KOHTPOJIsA

Marepuan psa HOK
(uudposoii
o0pa3oBaTe/ibHbIN
KOHTEHT) *

Moayab Nel. «OcHOBBI 0eCTHIIOTHBIXABUAIIMOHHBIX
cucrem (BAC):
apxurekrypa, BAC».

Tect

I[MOK Ne 1.

Tema 1. BBonHOe 3aHsATHE (TEXHUKA0€30TIaCHOCTH).

Tema 2. Teopernueckue ocHoBel BAC.

Tema 3. Apxurekrypa BAC.

Tema 4. 3nauenue u npumeHeHus: BACB coBpeMeHHOM
MHUpE.

Ornpoc B paMkax
MPOUJEHHBIX TEM

Mopnyab Ne2. « Texau4eckoe yCTpOHCTBO H
KOMIIOHEHTbI BAC».

Tect

LHOK Ne 2.

Tewma 1. OcHoBHBIE TexHUYECKUE XapakTepucTuku bAC
BEPTOJIETHOTO U
CaMOJIETHOT'O THUIIOB.

Tema 2. Kitaccudukanmst 6eCIMIIOTHBIX
JIeTaTEeNIbHBIX allapaToB.

Tema 3. Kommuiekc ynpasnenust BAC.

Tema 4. Poccuiickue npousBoautennbAC u ux 1enm.

Omnpoc B pamkax
MPOUJIEHHBIX
TEM

Mopnyabs Ne3. «IIpuHOMNBI MosieTa MyNpaBJICHUS
BAC».

36

34

Tect

L[IOK Ne 3.

Tema 1. be3omacHOCTH HOIETOB.

Tema 2. Texauka 0a30BOro
nuiotTupoBanus FPV.

12

12

Tema 3. Ynpasnenue bAC.

Tema 4. [Ipaktuka nonéros BAC.

Tema 5. AdpoiHaMHKa U TMHAMHKA
NoJETA.
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Tema 6. [101ETHI B OTpaHUYEHHOM

IPOCTPAHCTBEY, TPOH — PEUCHHT. 6 6
Tewma 7. 3axBat rpysa. 2 2
Tewma 8. BeimosHeHUE KOHTPOJIBLHOTOTIONETHOTO BrimosHuTh
3aJaHusl. 5 9 MOJIET C
MOJAHATHEM
rpysa
Moayasb Ne4. IlporpamMmupoBaHue/1Jis M10J1€TOB
BHYTPH IIOMELICHHU S 10 10 Tect I[TOK Ne 4.
Python».
Tema 1. OcuoBsl nporpammupoBanusibAC ua Python. 4 A
Tema 2. Pabora co CIUCKOM JTaHHBIX. 2 2
Tewma 3. Pa3zpaboTka anroputma
2 2
aBToHOMHOro nosuera bAC.
Tema 4. Co3aaTh CKpUNT HA SA3BIKE
nporpammupoBanus Python st camocToarensHOTO Tpaktiueckoe
yhpaBieHUs KBaJPOKONTEPOM B MIOMEIIEHUN Oe3 2 2 sajaHHe
ucnonp3oBanus curnaia GPS.
Monyab NeS. «IIporpammupoBanue
KOHTPoJIepa, ycTaHoBJIeHHOro HabAC npu 10 Tect I[HOK Ne 5.
nomou C++y.
Tema 1. 3ydyeHne HaBbIKOB CO3TAHUSAIITOPUTMOB IS
OECTUIIOTHBIX JIETATETIBHBIX alapaToB. 5
(mporpamMMupoBaHUE aBTOHOMHOTO
nosera) (Outdoor u Indoor).
Tema 2. O0miue cBeeHUS O S3bIKE 2
nporpammupoBanust C++.
Tewma 3. Peanuzarus C++ B 5
POrpaMMUPOBAHUH IPOHOB.
Tema 4. IIporpamMmmupoBaHue 2
anroputMoB ynpasieHust BAC.
Tema 5. Co31ath CKpUNT Ha A3BIKE 2 [IpakTuueckoe
nporpammupoBanusi C++. 3aJlaHue




Moayab Ne6. «Mcnosab3oBanue natunkos bAC n
cOOp TaHHBIX).

12

Tect

LIOK Ne 6.

Tema 1. CeHcopbl 1 JaTYUKH 7151 cOopa
JIAHHBIX.

Tema 2. JlaTuuKu: akcelIepoMeTp,
rupockon, nansHomep GPS.

Tewma 3. JlaTunku ipu cOOpke B
MaCTEPCKOM.

[IpakTuka
cOopku

Moayab Ne7. «O0paboTka m aHaau3
MaHHBIX nmojerta BAC».

Tect

LIOK Ne 7.

Tema 1. Coop, 06paboTka 1 aHaIU3
JTAHHBIX POTOTPAMMETPHUICCKONCHEMKH.

Tewma 2. Coop, 00paboTka 1 aHAIU3
JTAHHBIX OPTO(OTOCHEMKH.

Mopnyab Ne8. «Ilpumenenne BAC Bpa3an4HbIX
0TPACIAX».

12

12

Tect

LIOK Ne 8.

Tewma 1. Texnonorust npumenenus BACB reoaesuu u
KapTorpaduu.

Tema 2. Texnosnoruu npumenenust BACB npyrux
OTpacisxX, TAKUX KaK:

— JIECHOE XO035MCTBO;

— OXpaHa OKPYKAOUIEH CPEIbI;

— CeJIbCKOXO3AHCTBEHHbIE PAOOTHI.

IIpoekTHas
pabora.
Jlokman o
TEXHOJIOTUH
MIPUMEHEHUS

Mopayas Ne9. «3D — monennpoBanue u
npoextuposanue BAC».

23

Tect

ITOK Ne 9.

Tema 1. OcHOBBI ABUaMOICIINPOBAHUA
CaMOJICTHOI'O THIIA.

Tema 2. OcHoBbl 3D — MonenupoBaHus.

Tema 3. TIO qyst 3D — moaenupoBanus.

Tema 4. IToaroroska 3D — mozxenu
[IeYaTH.
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Tewma 5. Ucnionb3zoBanue 3D— npuHTepa

4
JUISI IeYaTH KOMIUICKTYIOIINX.
Tema 6. Be16op HaBecHOTO 4
obopynoBanus BAC.
Tema 7. Marepuaisl juis npousBoactBabAC. [Ipoussectu
2 MOJEJIb TS
MeYaTy.
Moayab Nel0 «I'onounbiii BAC». 10 TecT LIOK Ne 10.
Tema 1. I'onounsrit BAC. 2
Tema 2. Knaccel, mpaBuiia, CyaeicTBo. 2
Tema 3. IlocTpoenue cnopTUBHON TPEHUPOBKU U
COBEpIIICHCTBOBAHUE 2
MacTepCTBa.
Tema 4. ['oHOUHBIE TpacChI». 5
4.1 B OTKpPBITOM IIPOCTPAHCTBE.
4.2 Ha FPV.
Tema 5. [IpoxoxaeHre TOHOUHOTOUCTIBITAHUSI. [Ipoxoxaenue
2 0 2 TOHOYHOTO
UCIBITAHUS
Uroro: 144 47 97




Conep:xanmne nmporpaMmbl

ba3oBblii ypoBeHb 0CBOCHUSA
Moayab Nel. «OcHoBBI OecnnnIOTHBIX aBHalMOHHBIX cucTeM (BAC): apxurTekrypa
BAC
Tema 1. BBogHoe 3ansTHE. TexHHKa O€30MaCHOCTH.
Jlekmusi:  MHCTpyKTa)k 1O  TeXHHKe Oe3omacHOCTH. TexHuka  O€30MacHOCTH.
[IpaBunanoBeAeHUs B HOMEILIECHUH, T/I€ TPOBOJIATCS 3aAHITHS.
Tewma 2. Teopernueckue ocHoBbl BAC.
Jlexuums: 3HaKOMCTBO ¢ OecniuioTHbIMUaBuamoHHbIMUcHcTeMamu (BAC).
Onpenenenue becnimnorHoit Apuanonnoit Cucremsl (BAC).
Tema 3. Apxurektypa BAC.
Jlekusi: 3HaueHHUE apXUTEKTYphl Ui 3G (HEKTUBHOTO GYHKIIMOHUPOBAHUS U YIPABICHUS
BAC. Komnonentst BAC camonérHoro tumna.
Tema 4. 3nauenue u npumeHenust BAC B COBpeMEHHOM MUpE.
Jlekumsa: Ponp TEXHMYECKHX XAPAKTEPUCTUMK M pa3nnuHblXx BugoB bAC B pemeHun
Pa3JIMYHBIX 3a7a4.
MoayJb Ne2. « TexHuyeckoe yCcTpoicTBo 1 KOMIOHEHTbI BAC».
Tema 1. OcHoBHble TexHMYeckue Xxapaktepuctuku BAC, BepronetHoro u
CaMOJIETHOTOTHIIOB. TUIIOB.
Jlexumsa: OCHOBHBIE TEXHUYECKHE XapakTepUCTUKU BAC BepTOJIETHOTO M CaMOJIETHOIO
Tema 2. Knaccudukanyst 0eciuioTHBIX JIETaTENIbHBIX alllapaToB.
Jlekuuu: Buael u  TexHuueckue xapaktepuctuku BAC: Anspocratuueckne BAC,
PeaktuBabsie BAC, BAC camonérnoro tuna, BAC BepToJieTHOTO TUIIA, MYJILTUKONITEPHbIC
u rubpuaasie BAC.
Tema 3. Kommneke ynpasnennst BAC.
[Ipaktuka: CrocoOwsl obopynoBanusi ynpasieHusi cuctembl BAC. Tema 4. Poccuiickue
npousBoautend bAC u ux nenu.
Jlekuus: OcHoBHble Poccuiickue mnpowmsBogutenn bAC. Bxianm B pasButue
oredyecTBeHHOU nHayctpun bAC.
Moayb Ne3. «IIpuHuunel nosera u ynpasjenust BACy.
Tema 1. be3omacHOCTh MOJNETOB.
Jlektusi:  Omnpenenenne Oe3zonacHocT MoJi€ToB B KoHTekcte bBAC. 3HadeHue
6e3zonacHocTH 1751 dPPexkTuBHOr0 M HaAEKHOro (QyHkuuoHupoBanus BbAC. Ananu3
PHUCKOB M OMIACHOCTEM.
[Ipaktuka: Beimonnenne Oe3omacHoro monera. Tema 2. Texnuka 06a30BOro
nusiotupoBanus FPV.
ITpakTtuka: Tpenaxep FPV, ynpasinenue BAC. B cumyngarope BBIIIOTHUTE B3JIET C TOUKU
cTapTa M MOCaJKy Ha TOYHO OOO3HAUYEHHYIO IUIOIIAJKY, UCmonb3ysd FPV — pexum s
ynpasieHus. [lponerure ckBO3b CEpUI0 BOPOT WM MEXKAY 0003HAYECHHBIMU MapKepamH,
coXpaHsisi CTaOMJIbHYIO BBICOTY M CKOpPOCThb, B pexume FPV. Beimonnurte mnoner mno
3apaHee 3aJaHHOMY MAapIIPYTy ¢ U3MEHEHUEM BBICOTHI, UCTIOJIb3YA Kak FPV, Ttak u Buj ¢
TPEThEro Jnuua Juisi cpaBHEHUsT S(PPEKTUBHOCTH yIpaBieHHs. BBINOIHUTE CepUIo
pa3BopotoB Ha 180 rpagycoB Ha OrpaHMYEHHON TeppUTOpUH, ucnoyb3ys FPV  mns
TOYHOTO MaHeBpUpoBaHUs. BrimomHuTe 3agady mo cOOpy OOBEKTOB € pa3IUYHBIX
TOYEK KapThl, wucnoiab3ys FPV pand HaBurauuu v TOYHOCTU NMPU NPUOIMKEHUU K



KaKJIOMY OOBEKTY.

Tema 3. Yopasnenue BAC.

Jlexuws: ITpunnuns! ynpasiaeHust camon€TasiMA BAC. Ilpaktuka: Boimonnurte B3aeT bAC
CaMOJIETHOI'O THUIIA, JOCTUTHUTE 33JaHHOU BBICOTHI U CTAOWIM3UPYWUTE IMOJET HA MPSAMOMN
nuHud. OCyIleCTBUTE CEPUI0 TOBOPOTOB.

Tewma 4. [Ipaktuka nonéroB bAC. IIpaktuka: IIpaktrka noseroB BAC.

Tema 5. AspoauHaMuKa U JUHAMUKA MOJETA.

IIpakTuka: BeIOTHUTE MOJET HA IPOHE B CUMYJISTOPE IIPU PA3IUYHBIX YCIOBUSX MOJIETA.
(Bamanue BKIIOYaeT B ceOsl BBHIMOJHEHHWE MAHEBPOB BBICIIETO MUJIOTa)a, MOJIETHI Ha
Pa3HOM CKOPOCTH U BBICOTE, a TAKXKE B PA3TUYHBIX MOTOIHBIX YCIOBUSIX).

Tema 6. I10J1I€ETHI B OTpaHMYEHHOM MPOCTPAHCTBE, IPOHb — PEUCHHT.

[IpakTuka: BbIoaHUTE 3aaHUE TMOJET APOHA B OTPAHUYEHHOM IPOCTPAHCTBE, BHYTPH
3/1aHUSI WIIM CKBO3b Y3KHE IPOXObI MEKIY IPENATCTBUSAMM.

Tema 7. 3axBar rpysa.

IIpakTuka: BemonHuTe 3agaHue 3axBaT M [EPEMENICHUE Tpy3a, aKKypaTHas
TPAHCIIOPTUPOBKA.

Tema 8. BoimonHeHre KOHTPOIBHOTO MOJIETHOTO 3a/1aHUSI.

[IpakTrka: BBINOJIHUTE KOHTPOJIBHOE 3afaHue o Moayiwo. [Iponerers Tpaccy. Moayan
Ne4. «IIporpammupoBaHHMe ISl 10JIeTOB BHYTpU mnomeuienusi. Python». Tema 1.
OcuoBsl iporpammupoBanus BAC Ha Python.

IIpaktuka: OCHOBHBIE MOHATHS O mporpamMMupoBaHuu U ynpasieHun BAC. OcHOBHBIE
¢GyHKIUM mporpaMMHOro nmnosiera. OnepalMoOHHBIE CHCTEMbl W IMPOTPAMMBbl IS
IIPOrpaMMUPOBaHUS MOJIETA.

Tewma 2. PaGota co ciCKOM JTaHHBIX.

[Ipaktuka: IlporpammupoBanue anroputmoB ympasienus BAC. Tema 3. Pazpabotka
anroputma aBToHOMHOTO Tosieta BAC. Ilpaktuka: Pa3pabotka anropurma aBTOHOMHOTO
nonera bAC.

Tema 4. Ilpaktuueckoe 3amanue: Hamucath mporpammy Ha Python mis aBroHOMHOTrO
nosieta BAC mynsTu potopHoro tuna BHyTpH nomenierus (B orcyrctBun GPS curnana).
Moayas NeS. «IIporpamMupoBaHMe KOHTPOJIepa, ycTaHOBJeHHOro Ha BAC mnpm
nomouu C++».

Tema 1. M3yueHue HaBBHIKOB CO3JaHUSl AJTOPUTMOB JIi OECHMIIOTHBIX JIETaTeIbHBIX
arnmapaTtoB (IIporpaMMHpoOBaHKHe aBTOHOMHOTO TojieTa Outdoor u Indoor).

[IpakTuka. Pazpaborars amroputm aBToHOMHOTO moJsieta Outdoor u Indoor. Tema 2.
OO6mme cBeeHus 0 sA3bIKe MporpaMmupoBanus C++.

Jlexuus: OcHoBHbIEe TIOHATHS. AnaBuT s3bika. [Ipocteie onepamuu. Tema 3. Peanuzanus
C++ B nporpaMMHUpPOBAHUM JIPOHOB.

[Ipaktuka: IIpuMeHeHHE NPAKTUYECKUX HABBIKOB MporpammupoBanus. Tema 4.
[TporpammupoBanue anroputmoB yrpasieHust BAC.

[Ipaktuka: [IporpaMMmupyemM OECHIIIOTHUK Ha BBIMOJHEHUE TPOCTEHUIINX JEHCTBUN
«BBEPX, BHU3», «BIJIEBO, BIPABOY.

Tema 5. Hanucats nporpammy Ha C++.

[IpakTuka: BBITOJIHUTE CKPUIIT HATMCAHUS TPOTPAMMBL.

Monyab Ne6. «Mcnoab3oBanne 1aT4nkoB BAC u cO0p 1aHHBIX».

Tema 1. CeHcopbl U AaTUYUKU AJ1 cOOpa JaHHBIX.

Jlexuusa: Kak paGortator patuuku. Ponb natumkoB Ha ycrpoiictBe. [lpakTuka: Kak



JTATYUKHA pabOoTalOT ¢ HHGOPMAIIUEH.

Tema 2. JlaTunku: akcenepoMeTp, Tupockor, naabHomep GPS.

Jlexumsi: OnpenesieHUe JaTYMKOB M UX POJb B CUCTEME yrnpaBieHus u HaBurauuu bBAC.
3HaueHue MATYUKOB JJiA OOECreueHUs: aBTOHOMHOCTH, CTa0MIBHOCTH U 0€30MacHOCTH
IIOJIETA.

[IpakTuka: MHTErpupyiiTe AaTYMKA B CUCTEMY YIOpPaBJIEHUS APOHA, MOIKIIOYHB HUX K
aplyMHO—KOHTpPOJLIEPY MOJIETA.

Tewma 3. Jlatunku nmpu cOOpKE B MaCTEPCKOM.

[IpakTtuka: Tpenaxep JlanbHOMEpP paCCTOSIHUE B MACTEPCKOU.

Moayab Ne7. «O0padoTka n aHaau3 JaHHbIX mojieta BAC».

Tema 1. COop, 00paboTka 1 aHAJIU3 TaHHBIX (POTOTPAMMETPUUYECKON CHEMKHU.

Jlexuus: N3yyenue texHosoruu cobopa u oOpaboTka JaHHBIX (POTOrpaMMETPHUsI ChEMKHU.
[IpakTuka: AHallM3 MOJYYEHHBIX JAHHBIX IO CpPeACTBaM (POTOrPAMMETPUUECKON CHEMKH.
Tewma 2. Coop, 06paboTKa 1 aHAJIU3 TaHHBIX OPTO(HOTOCHEMKH.

Jlexuus: M3ydyenne texHosnoruu coopa u 00padboTka JaHHbBIX opTodhoTocheMKH. [IpakTuka:
AHaN3 MOTYYEHHBIX TAaHHBIX M0 CPEACTBAM OPTOPOTOCHEMKH.

MoayJb Ne8. «Ilpumenenne BAC B pa3jiH4HBIX 0TPaCIAAX».

Tema 1. Texnonorust npumeHenust BAC B reosie3uu u kaprorpaduu.

Jlexuusi: Pazsutue u npumenenuss BAC B reoaesun u kaptorpadun. Coop u oOpadboTka
naHHbIX. [Ipolenypa no ucnonb30BaHUIO BO3AYIIHOTO MPOCTPAHCTBA.

Tema 2. Texnonoruu npumensiembie BAC B Ipyrux oTpacisx, TaKHX Kak:

—JI€CHOE XO3SIMCTBO;

—OXpaHa OKPYKarolleil Cpebl;

—CEeJIbCKOXO035MCTBEHHBIE PA0OTHI.

Jlexuusi: MOHUTOPUHT U MHBEHTapu3anus yroauil. Co3gaHue 3J1eKTPOHHBIX KapT MOJIEH.
Jlektusi:  YTOYHEHWE TpaHUIl JICCHUYESCTB. BpISBICHHE | OIEHKa ymepda oT
YpEe3BbIYANHBIX CUTYaILUH.

Jlexuusa: COop, aHanu3 M akTyaJIu3alus JAHHBIX O COCTOSIHUM OKpPYXalollel Cpeibl.
dukcaius BBISIBICHHBIX HapYHIEHUM 5KOJIOTHYECKOTO0 3aKOHOJATENbCTBA. BhIABICHUE
HECAaHKIIMOHUPOBAHHBIX CBAJIOK U ONPEAEIICHUE UX OOBEMOB.

MoayJb Ne9. «3D — mogesnpoBanue u npoekruposanue bAC».

Tema 1. OcHOBBI aBUAMOIETMPOBAHUS CAMOJIETHOTO THIIA.

Jlexuus: Onpenenenrue aBUaMOJIECIMPOBAHUS U €T0 3HaUEHUE B 00yUEHUH, pa3BICUCHUIX U
Hay4YHBIX HcclenoBanusx. [Ipaktuka: BeIOpaTh MaTepualibl U coopath kopimyc BAC.

Tema 2. OcnoBbl 3D — MogenmupoBaHus.

Jlexuus: OcHoBHBIE TepMHUHBI 1 TTOHATHS B 3D — MmonenupoBanuu. [Iporecc cozmanus 3D
MOJENEN.

Tema 3. Ilporpammuoe o6Oecnieuenune s 3D — wmopenmupoBanus. [Ipaktuka:
[TpoektupoBanue kopnyca u aetaneit BAC.

Tewma 4. [loarotoka 3D — monenu k revyaTu.

IIpakTtuka: IloaroroButs 3D — Momens mis nedatu Ha 3D — mpunTepe. OTpaboTaTth
MIPUMEHEHUE COOTBETCTBYIOIIETO MHCTPYMEHTApUsI TPOTPAMMHOT0 00eCTICUeHUSI.

Tema 5. HMcnonw3oBanue 3D — mnpuHTepa, nedatb komiuiektytommx BAC. Jlekuus:
TexHojorus padotel 3D npunHTEpa.

[TpakTuka: [leyars kommuiekTyromux aetanent. [lnudoska nu oOpadboTka nertaneit. Tema 6.
Bri6op HaBecHoro obopynoBanust BAC.



IIpakTuka: Dkcruryatanuss HaBecHoro obopyaoBanus BAC. Tema 7. Marepuansl s
npousBoacTtea BAC.

Jlexusi: 3HaueHue MPaBIIIBHOTO BbIOOpaA MaTepuanoB ais mpou3BoacTsa BAC.

[Ipaktrka: BpiOparh onThMalibHble MaTepuaibl Uisl npousBojacTBa kopmyca BAC ¢
y4eToM TpeOOBaHUM MO MPOYHOCTH, A3POUHAMUKE U SIKOHOMUYECKON 3 (HEeKTUBHOCTH.
Moayab Nel(. «I'onounsbiit BAC».

Tema 1. 'onounsiit BAC.

Jlexuusa: Onpenenenue roHoYHOro bBAC M MX pojp B COPEBHOBAHUSAX M YEMITMOHATAX.
[Ipaktuka: Pa3paborars u HacTpouTh ciopTuBHYI0 BAC 11 y4acTusi B TOHKaXx.

Tema 2. Knacchl, npaBunia, CyJ1IeHCTBO.

Jlekuus: 3HaueHue copeBHoBaHWM 1o BAC s pa3BUTHS WHIYCTPUU U TEXHOJIOTMH B
o0yacTu OECIIUIIOTHOM aBUALIUU.

[TpakTuka: [ToaroroBka K y4acTHUIO B COPEBHOBAaHUSIXIIO ABTOHOMHOMY
MUJIOTUPOBAHUIO, COOJIIO/Iasl MPaBIIa U TPEOOBAHUS K YYACTHUKAM.

Tema 3. [locTpoeHne CHOPTUBHOM TPEHUPOBKU M COBEPIIIEHCTBOBAHNE MAaCTEPCTRA.
[IpakTuka: YnydilleHME HaBHIKOB MaHEBPUPOBAHMS U HABHUTAIMHU IMyTEM IPOXOXKIACHUS
CJI0’KHBIX MapUIPyTOB HA BPEMSI.

Tema 4. 'oHOYHBIE TPACCHI.

[Tpakrtuka: [Ipoxok/I€HNE TOHOUYHBIX TPACC B OTKPHITOM MIPOCTPAHCTBE.

[Ipaktuka: IIpoxokIeHHE TOHOYHBIX TpacC Ha CHUMYJATOpPE, OTpabOTKa CIOKHBIX
MAapIIPYTOB.

Tema 5. Ilpoxoxpaenue roHoyHoro ucnbiTaHus. [Ipaktuka: [IpoxokaeHue TOHOYHBIX
Tpacc Ha BpeMsl, BBITIOJIHEHUE CII0KHBIX U MTPOCTHIX TOHOYHBIX UCTIBITAHUIA.



Kanenaapubiii yueOHblii rpadux

HaumenoBanue HEnds O KouaunyectBo | [Ipoao/LKuTEIbHOCTD.
) peanu3zanmu, JAucuMIIMHBI (MOLYJIH). aKajem. | o e o N
KOJIN4€eCTBO ba3o0Brblil ypoBeHb 0CBOCHUSA 4acoB B
rpynunsbl He/1eJI0 (MuH)
Y4eOHBIX HeJeJIb roja

1 2 Mopayns Nel. «OcHOBBI OECHUIOTHBIX aBHAIIMOHHBIX 8 2 45
cucreM (BAC): apxurexrypa, BAC».

1 4 Mopynbs Ne2. «TexHuueckoe yCTPOWCTBO U KOMITOHEHTHI 8 2 45
BAC».

1 18 Monyib Ne3. «[Ipuniuns! nonera u ynpasienus BACy. 36 2 45

1 5 Mopynb Ne4. «IIporpammupoBanue BAC nnsa noneros 10 2 45
BHYTpH nomeneHus: Pythony.

1 5 Mopyne  Ne5.  «lIporpammupoBaHue  KOHTpOJUIEpA, 10 2 34
ycraHoBieHHoro Ha BAC nipu nomouu C++».

1 6 Monyne Ne6. «Mcnonb3oBanue gatruukoB BAC u cbop 12 2 45
TAHHBIX.

1 4 Mopynas No7. «O06paboTka W aHalW3 JaHHBIX IOJIeTa 8 2 45
BAC».

1 6 Monynp Ne8. «lIpumenenne bAC B pa3nuuHbIX OTpaCAX» 12 2 45

1 15 Monyibe Ne9. «3D — MoaenupoBaHre U MPOCKTUPOBAHUE 30 2 45
BAC».

1 5 Mopynb NelO. «I'onounsiit BAC». 10 2 45




Ouenoqnme MaTepHuaJbl
(I)OprI AUATHOCTUKHU YCIICIIHOTI0O 0OCBOCHUS MOHyHeﬁ NMporpaMmabl

HanmeHnoBanme Dopmbl ®opmbI YpoBHM 0CBOCHUSI 3HAHUH
MOIYJISA 3aHATHH NOJABEACHUS UTOIOB Huskui Cpennuii OrcyrcrBHe 3HAHMIT
YPOBEHb YPOBeHb 3HAHUI
3HAHUH
ba30Bblil ypoBeHb 0CBOEHHS POTrPaMMbI

Monyab Nel. | JIexuun, Ompoc ciymateneit o npoiieHHsM | OTCyTCTBHE Hesnauurenbneie | [Ipounbie 3HaHUS B
«OcHOBBI JUCKYCCUN TeEMaM, [IOJIBEICHUE UTOTOB | 3HAHWM, clabble | 3aTpyIHEHHs B | IpaBUIAX TEXHUKH
0ecnnJI0THBIX (TeopeTuyeckue | TUArHOCTHKU OCBOCHMS MOIYIISL. 3HaHUS 0 | oTBETax no | 6e3omacHocTH,
aBMAIHOHHBIX 3aHATHUSA) Temsl 115 onpoca: IPONICHHOM TEPMHUHOJIOTUN U | ONIPEJCIICHUSX,
cHCTEeM (BAC): — IpaBHJia TEXHUKU O€30MaCHOCTH; Marepuaie OIIpEACIICHUAX IIPUMEHEHUHU U CTPYKTYype
apXMTEeKTypa, — onpenenenue bAC; BAC BAC
BAC». — koMnoHeHThl BAC;

— 3HaueHue u npuMenenue bAC;

— poisib BAC B coBpeMeHHOM Mupe,

KAaKHe 3a/1a4y peuIatoT IPU IOMOIIHU

BAC
Mopnyas Ne2. | Jlexuumn, Omnpoc ciaymareneit mo npoiaeHHsIM | OTCyTCTBHE Hesnauutensnele | [IpouHble 3HaHMS B 00JaCTH
«Texnuueckoe JUCKYCCUU TeMam, MOJIBEJICHUE WUTOTOB | 3HaHUH, ciabble | MpoOenbl B | TEXHMYECKOTO yCTPOUCTBA.
YCTPOHCTBO U | (TeopeTHyeckue | TUAarHOCTUKHU OCBOCHMS MOJYJIS. 3HAHUS 0 | 3HaHUU 3HaHMSL 1O IapameTpam
KOMIIOHEHTBI 3aHATHSA). — TEXHUYECKHE XapaKTEPUCTUKH | IPOUIEHHOM TEPMHUHOJIOTHUU U | KJIacCU(UKALIUU BAC.
BAC». IIpaktuueckue | BAC  (BepToOJETHOro/CaMoJIETHOTO | MaTepHae OIIPEIETICHUAX TexHunueckue

3aHATHA THUIIA); TEXHUYECKOTO XapaKTePUCTUKU

— Knaccudukanuu bAC; ycrpoiictBa BAC | camoneTHOro u

— Poccuiickue npoussoaurenn bAC BEPTOJIETHOI'O TUIIA
Mopnyas Ne3. BrinosiHeHne MONETHOTO 3a0aHMs: Cnaboe ymenue | YMmeHue VYBepeHHas pabota B
«IIpnHIUNBI [lunotupoBaHve  Tpu  NOMOIIM | MMIOTUPOBAHMS | IPABHIIBHO nporpamme FPV
nojera " cumyiatopoB u FPV. (mpoxoxaenue 10JIb30BATHCS
ynpasJjiennst BACy. tpacchl 3a 20 cekyH) 000py10BaHHEM
Moayiab Ne4. | Ilpaktuueckue | Hamucats nporpammy Ha Python st | Moznens He | He yBepeHHoe | Monens neraer
«IIporpammupoBaH | 3aHATHA aBToHOMHOro nonera BAC MynbTu | aeTaer yIpaBiIeHHUE
ue BAC NI pOTOpHOTrO THIIA, BHYTPH
N0JIeTOB  BHYTPH




HanmeHnoBanme Dopmbl ®opmbl YPpOBHM 0CBOCHUSI 3HAHUH
MOIYJISA 3aHATHH Mmo/JABeleHUsl UTOT0B Huszkunii Cpennnii OTcyrcTBHe 3HAHUI
YPOBEHb YPOBEeHb 3HAHUI
3HAHUM
TNOMeleHUS nometieHus». (B orcyrctBun GPS
Python». CUTHAJA).
— JBMIKEHHE MOJIEIN
Monyab NeS. | JIekuun, Hanucars nporpammy C++: Cnaboe ymenne | YMeHue VYBepeHHas pabota c
«IIporpamMmmupoBaH | JUCKycCUU — IBMD)KEHUE MOJENIN «BBEPX—BHM3»; | IPOrPaMMHPOBA | TIPABUIIBHO IIPOrpaMMOn
He  KOHTPOJLIEPa, | (TeoOpeTUYeCKHe | — ABM)KEHHE OTKPBITh, 3aKPBITh HUS 10JIb30BATHCS
YCTAHOBJICHHOTO HA | 3aHSTHUSA). 3axBaT» 00opy10BaHHuEM
BAC npu nomomm | [TpakTiaeckue
C++». 3aHATUS
Moayab Ne6. | Jlexuun, Hcnons3zoBanue nporpaMmMHoro | Cna0Obiii HaBbIK | YMeHUe VYBepeHHas pabora c
«Hcnoab3oBanue TUCKYCCUU obecriedeHus 11 00pabOTKHU TaHHBIX | COOPKH U | IPaBUJIBHO 00opyZ0BaHUEM e
natunkoB BAC n (Teoperuueckue | u MIPUMEHEHUS, HOJIyYEHUE | IKCIUTyaTalluu 10JIb30BATHCS M0JIy4yeHus: uH(popMaluu
cO0p TaAHHBIX». 3aHATHUA). uHdpopMalud W3 TOJYYEHHBIX | 000pyJdOBaHUsl | 00OpPYIOBAaHUEM H
Moayasb Ne7. | IIpaktuyeckue JAHHBIX MIPUMEHEHUE
«O0padoTka U | 3aHATHA TEXHOJIOTUU
aHaJIn3 JAAHHBIX
nojera BAC».
Moayab Ne8. | Jlexuun, Hammcare  noxnax, mnoxaroroButs | He  packpeita | IIpe3entanus BriOpana aKTyalbHas
«IIpumenenne BAC | auckyccun npeseHTanmio Ha Temy: «BAC B | TemMa [okinaza, | HOArOTOBIIEHA, HE | oTpacias npuMmeHeHus BAC,
B PA3JMYHBIX | (TEOPETUYECKUE | PA3IMYHBIX OTPACIAX» Mpe3eHTalMsl HE | pacKpplTa  TeMa | JTOKJIaj MIOJIHOCTBIO
0TpacIsx». 3aHSATHU) MIOATOTOBJIEHA JIOKJIaa pacKpbIBaeT TEMY
Mopayab Ne9. «3D — | JIeknun, OpranuzoBaTh MacTep — kjacc, B | CrnaOblii HaBBbIK | YMEHHE VYBepeHHas paborta,
MOJeJHPOBAaHNE M | JUCKYCCHU pamKax KOTOpOTO clIylaTenu | cOOpKu U | IPaBUIIBHO MOJICIUpOBaHNEe U cOOpKa
NPOEeKTHPOBaHUE (TeopeTuyeckue | CMOAETUPYIOT U OQOPMIT MOJAENL | MOJCIUPOBAHMS | MOJI30BATHCA MOJIETH
BAC». 3aHATHUSA) BAC BAC 0bopyoBaHuEM
Monayab Nel0. | ITpakTnueckne [IpoBeneHne HMTOroBOro TOHOYHOTO
«l'onounslit BACy». | 3aHATHSA COPEBHOBATEIILHOTO rojera u

y4acTHe BCEX CIIylIaTeleil B
COpPEBHOBaHUU




PecypcHoe o0ecnieueHue
TpedoBaHuA K MOMeEIEHUSIM

7.1.1. Crenuanu3upoBaHHBIE KJIacchl (KpYKKH) cO3[atoTcst Ha 0asze
00111e00pa30BaTeIbHBIX OpTaHU3aIIMN (IITKOJT).

7.1.2. KonuyecTBO pabo4ymx MECT JUIsl CO3JaHuUsl CIEeHAIM3UPOBAHHOIO Kilacca
(kpyxKa) — HeMeHee 12 pabounux MecT JIJIsi 00yUYaroIIXCsl.

7.1.3. Jlns co3naHust CielMaIu3upOBAHHBIX KIACCOB (KPYKKOB) HEOOXOAUMO
PeIyCMOTPEThIIOMEIIECHHUS JIJISl IPOBEJICHUS ayAUTOPHBIX, TPAKTUYECKUX 3aHATUN U
OpraHU3alliU MOJETHBIX 30H.

7.1.4. Jlnsa mpoBeAcHUsT ayJUTOPHBIX M IPAKTUYECKUX 3aHATHUN, KOTOPOE
BKJIIOYAET B CEOSICIICNYIONINE 30HbI B COOTBETCTBUU C KOJTUYECTBOM PaOOUUX MECT:

— paboyasi 30Ha CO CTOJIaMU, O0OPYI0OBaHHAS B TOM YHCJIE IEPCOHATIBHBIMU

KOMIIBIOTEPAMU;

— PpEMOHTHas CTaHUMs 1 30Ha 3D—neyary;

— pabouee MeCTO MpernoaBaTes;

— Majas MoJjeTHas 30Ha.

Jns mpoBeAeHus: ayAUTOPHBIX, MPAKTUYECKUX 3aHATUN U OpPraHU3alydd MaJION
MOJICTHOM 30HBIPEKOMEHI0BAHO 00€CTICUnTh MOMEIIEeHUE TUIoNIaabpio He MeHee 100—120
M 2 ¥ BBICOTOM MOTOJIKA HE MEHEE 3 M.

7.15. OcHOBHas mojJeTHas 30Ha — OOOpyAOBaHHas IUIOMIAAKA  JUIS
JUCTAHIITMOHHOTO MWJIOTUPOBAHUS OECHWJIOTHBIX BO3AYIIHBIX CYJOB PEKOMEH]IOBAHO
oOecrieunTh nomereHue ooieil romanpo He MeHee 100 M2 M BBICOTOM IMOTOJIKA HE
MeHee 3 M.

716. Bo Bcex mnomelieHUsX HEOO0XOOMMO OO0ECIIEYUTh OCBEILIEHHE B
COOTBETCTBUM ¢ neWcTByomuMu  TpeboBanusimu  (CanlluH) k  BHyTpeHHemy
OCBEIIEHUIO PaOOUYUX MECT.

7.1.7. Bo Bcex momenieHusX Heo0X0IUMO 00ecrieunTh Hatnuue ceTu HTepHeT co
ckopocthio He meHee 100 M6/c.

7.18. [Ipn opraHuzanud TOJICTHBIX 30H HEOOXOAMMO OO0ECIeUnuTh HaIHYne
neMI(UPYIOMIEro TOKPbITUs Tosia. [loBEepXHOCTh MOJKHA OBITH MATOBOM W MMETh
HEOJHOPOJIHBIN PUCYHOK. J[OMTyCTMO HCTOIB30BaHKE HAIEUaTaHHBIX OAHHEPOB.

7.1.9 Ilpu opranuzamuu pabounx MECT OOyJAIOIIMXCS JIJIsl MTPAKTUYECKUX padboT
HE0OX0aMMO 00ecreyuTh (PYHKIIMOHAIBHBIE CHCTEMbl BEHTWISIIIUM W OTOIUICHHS,
MO3BOJISIIOIME TPOU3BOJUTHh MPAKTUUYECKUE 3aHATUSA, a TAKXKE HaJIMYhEe KOHTypa
3a3eMJICHHS ISl AJICKTPOMUTAHUS U CETU CJIA00TOYHBIX MOAKIIOUCHHUH C ONMTOPa3BI3KOM
M BHYTPEHHUM COIPOTUBJICHUEM K DJCKTPONMHUTAHUIO U CIA00TOUYHBIM CETSIM.
HeoGxonumo obGecnieduTh co3AaHue YCIOBUM JJIsI COXPAHHOCTH JOPOTOCTOSIIIETO
o0opy1oBaHUs (ckmaackoe IIOMEIIEHUE IS XpaHeHus, HaJINYUeE
WH)KCHEPHO—TEXHUYECKUX  CPEICTB  OXpaHbl, B TOM qucye CUCTEMBI
BuicoHa0OmoneHus). O0s3aTebHO: TpeOOBAHUE TIO
M0Xkapo0e30MacHOCTH — HAJTMYNE TIPOBEPEHHOTO OTHETYIIUTENIA, a TAKKEe HATHINE
OTHEYTOPHBIX CEH (OB MM CYMOK JIJISl XpaHCHUS aKKYMYJISITOPOB.



MarepuajibHO — TEXHHYECKOE OCHALIlEHHE IJIONIAIKH NPOBeleHUs 00pa30BaTeIbHOI0
npouecca

OO0mras 30HAa:

— CTeJUIaXU JJIs XpaHEeHUsI 000py10BaHNUS;

— WHTEPAKTUBHbBI NHBEHTAPb;

— SIIIMKY JUIsl XpaHEHUs Bellel 1 000py1I0BaHuUs.
MaJjas mojierHasi 30Ha:

— ceTyaThlil KyO He MeHee ueM 3x3X3M;

— Marthl JUIsl CMSITYEHUS y1apa MpH MaJIeHUH KONTEPOB;

— CTalMOHAPHBIA MOAYJIb; YABTPA3BYKOBbBIC U3IIyUYaTEIN MasKu (HE MeHee 4 IIIT.);

— KOMIUIEKT IIPOBOJIOB ISl COEIMHEHUS U3JIydaTesell; KperieHue n3nyJyarenei Ha
CTEHY.
OcHoOBHAas M0JIETHAA 30HA:

— obmas miomaas He Menee 100—300 M2, orpaxaeHue 3allMTHON CETKOM;

— KOMILIEKT TPacChl JIJISl ITOJIETOB;

— aMOPTHU3HUPYIOIIKE MAThI Ha MOJ 001N MOJIETHON 30HBI,

— CHCTeMa YJIbTPa3ByKOBOW HaBUTAIlMU B ITOMEIIEHNH, coBMecTuMoii ¢ bBC.
PemoHTHAasi cTaHua u 30Ha 3D—neyarn:

— CTOJI pabounii MOHTAKHUKA;

— paauoanmnapaTyphl;

— pabouee Kpecsio Ha KoJiecax;

— CTOJI KOMIIBIOTEPHBIN;

— 3D — mpunTep;

— TporpaMmmHoe obecrieueHre 1ist co3nanus 3D — Moaenei;

— mporpamma s iedatn 3D — npuHTepa;

— TasUibHas CTaHUUS ¢ PeHOM;

— JBIMOYJIOBUTEIIb;

— KJIEEBOM MHUCTOJICT;

— Habop Hajaduei;

— IITAHTE€HUUPKYJIb;

— Ha0Oop MIAPHUPHO-TYOIIEBOTO HHCTPYMEHTA,;

— KJIFOYM JJIs PONEJUIEPOB;

— HAOOp MHCTPYMEHTOB JJIS MalKH;

— Jepxarenb « TpeTbsd pyka» ¢ JIyIou;

— KOBPHK IS TTAUKH;

— npuOOp U3MEPEHUS HANPSKEHUSI OaTapeu;

— pyJieTKa U3MEepUTEIbHAs;

— 3QXXHUM JIJII MOTOPOB;

— Ha0op MIECTUTPAHHBIX KJIFOYEH yIJIMHEHHBIX;

— Habop OTBEPTOK JIJIsi TOYHBIX PadOT;

— TOPIIEBOM KJIIOY;

— KpUMIIED;

— mIypynoBepT + HaOop OuT;

— HOYTOYK;

— MBIIIb KOMIIBIOTEPHAS;



PEMKOMIIEKT, TPeAHA3HAUCHHBI JUJISl TPOTPaMMUPYEMOTO
y4eOHOTO Ha0OpaKBAIPOKOIITEPA;
PEMKOMILIEKT, MTPeAHA3HAYEHHBIN JJIsI KOHCTPYKTOPA CIIOPTUBHOTO
KBaIPOKOINTEPA;
TymOa [ ”THCTPYMEHTOB CJIecapHasl.
Pabouee mecTo 00y4aromerocs:
porpaMMUpPyeMbIi yueOHbI HA0Op KBAIPOKONTEPA;
IpOrpaMMUPYEMbIN YUeOHBIN KBAPOKOIITED;
KOHCTPYKTOP CIIOPTHUBHOTO KBaJPOKONTEPA;
JOTIOJTHUTENHHBIC AKKYMYJIATOPHI 1T TIPOTPAMMHPYEMBIX
y4eOHBIX Ha0OPOBKBAJIPOKOIITEPOB U CIIOPTUBHBIX KBAJPOKOINTEPOB;
FPV ouku (uiem);
KJI€EBOM MHUCTOJIET;
Ha0op HaaduiIeH;
HITAaHT€HIIUPKYJIb;
Ha0Op MIAPHUPHO— I'yOLIEBOTO HHCTPYMEHTA;
KJTFOY JIJIs [IPOTIEIIIIEPOB;
npubop n3MepeHus Hanpsbkenus LIPo 6aTtapew;
pyJieTKa U3MepHUTENIbHAS;
3aKHUM JIJIs1 MOTOPOB;
HA0Op IMIECTUTPAHHBIX KITIOYEH YITTHHEHHBIX;
Ha0Op OTBEPTOK JIJIsi TOUHBIX PadOT;
TOPLEBOM KIIIOY;
KpUMIIED;
HOYTOYK (1 [19BM);
JIECKTOITHOE MpOrpaMMHOe obecrieuenue st HoyToyka (uiu [I9BM);
(doTorpaMmeTpUUecKoe IPOrpaMMHOe 00€CIIeUEHNUE;
KOMITbIOTEPHAS MBIIIIb;
CUMYJIATOP JIJIsi aBTOHOMHBIX ITOJIETOB;
porpaMmMHOe 00ecTieueHue Isi TPEXMEPHOTO MOJICIIMPOBAHUS;
pabodee Kpecio Ha KoJiecax;
TymOa JIJ1s1 ”THCTPYMEHTOB CJIecapHasi;
CTOJI KOMIIBIOTEPHBIH.
Pabouee mecTo megarora:
HOYTOYK (1iu [19BM);
MyJIbT PaUOyIPaBICHNUS,
JECKTOITHOE MPOTrpaMMHOE obecrnieuenue st Hoytoyka (unu [19BM);
KOMITBIOTEPHAS MBIIITh;
CTOJI KOMITbIOTEPHBIH;
pabouee Kpecio Ha Kojecax;
MOY;
MapuIpyTH3aTop;
poyTep.
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