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1. IlosicHUTEIbHAS 3aNIMCKA
Beenenue

[Tporpamma «becnuinoTHBIE aBHAIMOHHBIE cUCTEMBD» (nanee — [Iporpamma), paccunrana
Ha oOydarommxcs B Bo3pacte 12 — 17 ner, cpok peanm3anuu mporpamMmbl 1 y4eOHBIH ro.
[lporpamma  mpeamosaraeT  pa3BUTHE  OOydYalOIIMXCs B 00JAacTH  MOJEIMPOBAHUS,
IpOrpaMMHPOBaHUs, NWJIOTHPOBAaHUS, a TaKKe HalpaBlieHa Ha (OPMHUpPOBAHHWE 3HAHUK U
HaBBIKOB, HEOOXOMUMBIX Ui pabOThl ¢ OECHWIOTHBIMH aBHAIMOHHBIMH CHCTEMaMH,
CIOCOOCTBYET Pa3BUTHIO MH)KEHEPHO — KOHCTPYKTOPCKOTO MbluieHus. [Iporpamma
«becnuIoTHBIE aBHAIIMOHHBIE CHCTEMBI» pa3paboTaHa C y4ETOM BO3PACTHBIX OCOOEHHOCTEH M
MHTEPECOB IIEJICBOI ayTUTOPUH 00yJatOIIHXCSL.

[Iporpamma siBisIeTCS aBTOPCKOW M COCTaBIICHA JUIsl OPTaHU3ALUHU JIONOJTHUTEIBHOM
JEATeILHOCTH Ha 0a3e OCHOBHOTO OOIIEro, CpeHero oomero o0pa3oBaHus M OPUSHTUPOBAaHA HA
00y4Jaromuxcs, NPOSBISIONNX HHTEPECH U CKIIOHHOCTH B 00J1aCTH MH)OPMATUKU, MaTEMaTHKH,
(GU3MKH, TEXHOIOTHH, OCHOB 0€30MIaCHOCTH YKU3HECSTEIbHOCTH U aBHAIINH.

HopMaTHBHBIE OCHOBAHMA AJ151 pa3padoTKH MPOrpaMMbI:

— ®enepanbubiii 3aK0H 0T 29.12.2012 No 273—-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

— Vka3 Ilpesunenta Poccwmiickoit ®emepanun ot 07.05.2018 Ne 204
«O HalMOHANBHBIX LENAX M CTpaTernyecKux 3afayax pa3sutus Poccuiickoii @enepanuu Ha
niepuoy 10 2024 roxay;

Pacnopskenmne IlpaBurensctBa P ot 21.06.2023 Ne Ne 1630—p «OO6 yTBepk)aeHUU
Crpareruu pa3BuTHs OecnimioTHoU aBuanuu Poccuiickoit denepanuu Ha nepuon a0 2030 roxa u
Ha nepcnekTuBy 10 2035 roja u miaHa MEpONpHUATUHN IO ee peaTu3aumny;

— Pacnopsokenune IlpaBurensctBa PO ot 31.03.2022 Ne 678—p «OO0 yTBEep»)aeHUU
Konnenmuyn pa3BuTHsI JOMOTHUTEIHHOTO 00pa30BaHUs AETeH M NMPU3HAHUHM YTPATHUBIIAM CHITY
Pacnopsixenus [Ipasurensctea PO ot 04.09.2024 Nel726-p»;

— IlocranoBnenne I7MaBHOTO TIOCYJapCTBEHHOIO CaHUTapHOro Bpada PO ot
28.09.2020 No28 «OO6 yrBepxkaenun CII 2.4.3648-20 «CaHuTapHO—-3MUIEMHUOIOTHIECKHE
TpeOOBaHUS K OpraHu3alMsIM BOCHUTAHUS M OOYYEHHs, OTJAbIXa M O3JO0POBJICHHUS NeTed U
MOJIOJIEKI»;

— Tlpuka3z MunucrepcTBa mnpocBemieHus: Poccuiickoit ®@eneparuu ot 27.07.2022
Ne 629 «O06 yrBepxnenuu Ilopsaka opraHuzalu M OCYLIECTBICHHS 00pa3zoBaTeIbHOMN
JeSITeIbHOCTH MO JOTIOJHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMaM.

HanpaB/ieHHOCTh POrpaMMbl — TEXHUYECKAsL.



AKTYaJIbHOCTB NPOTPaMMBbl.

B cootBerctBum ¢ yrBepxkaenHoi ot 21 wmions 2023 Ne 1630—p IIpaButenbcTBom
Poccuiickoit ®enepanuu Ctparerueid pa3BuTus OeciuioTHOW aBuanuu Ha nepuoa a0 2030 roxa
u Ha nepcrnektuBy A0 2035 roma, B Omwkaiiue MIECTh C MOJOBHHOM JieT B Poccum momxHa
MOSIBUTBCS HOBAasi OTPacib SKOHOMHKH, CBS3aHHAs C IPOM3BOJICTBOM M HCIOJIb30BaHUEM
rpaXIaHCKUX OecnuIOTHBIX ammaparoB. [lannas [Iporpamma B pamkax (eaepanbHOro mpoekrta
l«Kaape! 11 GecnuMIOTHBIX ABHAIMOHHBIX CHCTEM» HAIHOHAIBLHOTO MpOeKTa «BecruIoTHbIE
aBUALIMOHHBIE CUCTEMbI» 00ecIieunBaeT 00yJaroUIMMCcs BO3MOKHOCTh OCBOUTh 3HAHUS B 001aCTH
OECHWIOTHBIX JIETAaTEJbHBIX aIlllapaTOB, HAaBBIKM IPOrpaMMHUPOBAHUS, MOJAEIMPOBAHUA U
MWIOTHPOBAHUS, KOTOPbIE B HACTOSIIEE BpEMs SIBISIOTCS BOCTpeOOBaHHBIMU. KoHmemmus
[IporpaMMbl  OKa3pIBa€T BIMSHUE HA  pACIIMPEHHE JOMOJHHUTEIBHOTO  00pa3oBaHUs
o0yJaroIuxcs, pealu3alnilo MOJOJSKHOW NOJIMTUKM U CO3JaHHE CHUCTEMbl IOATOTOBKU
CIELUAINCTOB B 00jacTu pa3pabOTKM, MPOU3BOACTBA M HKCIUTyaTallMM OECHMJIOTHBIX
aBHAIIMOHHBIX CHCTEM, a TAK)KE KOHTPOJIb 32 YPOBHEM KBaTH(PHUKALINU TAKUX CIIEIUATUCTOB. [1pn
peaiiM3auMM  NOpoeKTa OOJbIIOE BHMMAHHUE YAENAETCS IPUBJICUEHUIO  O0y4aromuxcs
00pa30oBaTeNbHBIX YUPESKICHUH K y4yacTHIO B MpOrpamMMmax MO OeCHMJIOTHBIM aBUALIMOHHBIM
cucremMaM. Takum 06pa3oM, BOZMOKHO YCUIIMTh TEXHOJIOTMYECKUN OTEHIHAN I 00ecreueH s
0€30MMacHOCTH CTpaHbl, MOBBILIEHUS YP(HEKTUBHOCTH IKOHOMUKH U YITYUIIEHUS KaueCTBa KU3HU
rpaxnaal. B utore B Poccun 10mKHA BOZHUKHYTh HOBasi SKOHOMMUECKas OTPacib, CBA3aHHAs C
pa3paboTKOIl U UCTIONB30BaHUEM I'PAKIAHCKUX OECIMIIOTHBIX aIrapaTosB.

HoBu3Ha 310l nporpaMMBbl 3aKJIF0YAETCS] B UHTETPAIllUi COBPEMEHHBIX M HHHOBAI[MOHHBIX
JOCTHKEHUM B o0jacTu Maynoll OeCHWIOTHOW aBUAIlMM, a TaKXKe HCIOJIb30BAHUU IHU(PPOBBIX
TEXHOJIOTUH, BK/ItoYas udpoBoii 00pa3oBaTeIbHbI KOHTEHT.

Metoas! u popmbl peanusauuu IIporpamMmbl:

—  OJHMM M3 KJIFOYEBBIX METOJOB SBIIECTCS MPOCKTHO—OPHEHTHPOBAHHOE 00y4eHue,
KOTOpO€ IMO3BOJISIET 00yJaroluMcs IPUHUMAaTh aKTUBHOE y4acTHe B pa3paboTKe U peanu3aluu
peanpHBIX TPOEKTOB, CBS3aHHBIX C wucHoyib3oBaHueM bBAC. 3OTOT MeTon crmocoOCTByeT
yrIIyOJIeHUIO 3HaHUH, Pa3BUTHIO TBOPUYECKOT'O MBIIIJICHUS U HABBIKOB KOMaH/IHOW paboTHI;

— HMHTEepPaKTHBHbIE MeTOJAbl O0y4YeHHUs], TaKue KaK CHMYISLHUU U BUPTyaJIbHbIE
nabopaTopuM, UTParOT BaXHYIO poiib B moaroroBke crenuanuctoB no BAC. CneuumanbHbie
MIPOrpaMMHbIE KOMIUIEKCHI MO3BOJISIOT MOJEIHUPOBATH Pa3JIMYHbIE CIIEHApUH MOJieTa JPOHOB,
aHAJIM3MPOBATh MOBEJICHUE allllapaToOB B CIOXKHBIX YCIOBHSIX M MPOBOJUTH SKCIIEPUMEHTHI 0€3

PHUCKa MOBPEKICHUS JOPOTOCTOSIIEH TEXHUKY;

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



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

— IPaKTHYeCKHe 3aHATHA, I7ie 00ydyaroIuecss MOryT HEMOCPEACTBEHHO YNPaBIIATh
OECIIUIOTHBIMHA adBUAITUOHHBIMHU CHUCTCMaMU, ABJIAIOTCA HEOThEMJIEMOH YacCThIO yqe6H0r0
nporecca. OTU 3aHATUSA MO3BOJISIOT OTPa0OTaTh HABBIKM YIPABJIEHHUS IPOHOM, OLIEHUTh €ro
MOBCACHHUC B PA3JIMYHBIX CUTyallUAX U YCOBCPUICHCTBOBAThL TCXHUKY ITHJIOTHUPOBAHUA

— TeopeTHYeCKHe JIEKIMH M CeMHHAPCKHe 3aHSATHS, HAIPaBJICHHbIE HA U3yYyeHHE
OCHOB OECHWJIOTHBIX aBUAI[MOHHBIX CHCTEM, MPUHIIMIIOB IOJE€TAa U YNPABJICHUS, TEXHUUYECKOTO
yCTpOfICTBa " aCIICKTOB IIPUMCHCHUA BAC B PA3INYHBIX OTPACIIAX,

—  COpPEeBHOBATeJIbHBII METO/I — 3TO CIOCOO BHIMOIHEHHUS TPAKTUYECKUX YIIPAKHEHUH
B (opme copeBHOBaHUI. CyIIHOCTh METO/a 3aKJIHYAeTCsl B UCIOJIb30BAHUM COPEBHOBAHUI B
KaueCTBC CPCACTBA ITOBLIIICHUA YPOBHA IIOATOTOBJICHHOCTU 06yqa101111/1xcs1.

®dopMaMu OpPraHu3alliu 3aHATHH SBISIOTCA IPYNIoOBas (TEOpeTHYECKas 4YacTh) U
MHJUBUAYAJIBHO — IPYyNIoBas (IpaKkTU4ecKasi 4acThb).

Ilegarornyeckasi nejiecoo0pa3HOCTb HACTOSILEH MPOrpaMMbl 3aKIKOYAETCSl B TOM, 4TO
[I0CJIe €€ OCBOCHHUs OOydarolluecs MoJiydyaT 3HaHUS U YMEHHUS, KOTOPbIE HO3BOJAT UM IOHSThH
OCHOBBI YCTpPOHCTBA OECIMIIOTHOTO JIETATEILHOTO alapara, IPUHLIHUIIBI paOOThl BCEX €r0 CUCTEM
Hn HuX B33,HMOZ[€I>'ICTBI/I$I, TCXHOJIOTUIO MHUJIIOTUPOBAHUA WU YIPABJICHHA, a TAKKC OTTOYHUTHL CBOU
HaBbIKM B nwiotupoBaHud BAC U 1NOJy4yuTh COPEBHOBATEIbHBIM OIBIT Ha pPa3jIMYHBIX
TPEHUPOBOYHBIX Oa3ax.

Hacrosimmass mnporpamMMa COOTBETCTBYET OOILEKYJIBTYPHOMY YPOBHIO OCBOGHUS U
MpeIoiaraeT yAOBJIETBOPEHUE MO3HABATEILHOTO MHTEpeca O0y4yaroUlerocsi, pacliMpeHue ero
I/IH(l)OpMI/IpOBaHHOCTI/I B 001acTH OECHHUIOTHBIX JIETATENBLHBIX arrmapaToB U CHUCTEM, a TaKKCe
oOoraiieHre HaBbIKAMU OOIEHUS U MpUOOpEeTEeHHE YMEHUH COBMECTHOM IESTENbHOCTH HpHU
OCBOEHUH MPOTPaMMBl.

Heap Ilporpammbl JONOJHUTENBHOrO OOpa3oBaHMs MpenrnosiaraeT (HOpMHUpOBaHHE U
pa3BuTHE MpOo(PecCHOHAIbHON OpUEHTAllMM O0YyYarollerocsi, pa3BUTHE HHTEUIEKTYaJIbHbBIX
CIOCOOHOCTEH U MO3HABATENBLHOI'O HHTEpEeCca K OECITMIIOTHBIM aBUAIIMOHHBIM CHCTEMAaM.

3agaun:

JInyHOCTHBIE (BOCIMTATE/IbLHbIE):

—  BOCIHUTATh MHTEpPEC K TEXHUKE U TPYAY, Pa3BUBATh TBOPUYECKHE CIOCOOHOCTH
n CbOpMI/IpOBaTB KOHCTPYKTOPCKUEC YMCHUSA U HABBIKU;

—  TMPUBHUTH KYJbTYPY IPOU3BOACTBA U COOPKH OECITUIIOTHBIX aBHAITMOHHBIX CHCTEM;

—  chopMHpPOBATh YYBCTBA KOJUIEKTUBHU3MA, B3aUMOTIOMOIIH;

5 BOCIIMTATh BOJIO, YYBCTBO CAMOKOHTPOJIA, OTBETCTBEHHOCTH,



— copMHpOBaTh CO3HATEIBHOEC OTHONIEHHE K O€30IacHOCTH Tpyaa TpHU

HU3TrOTOBJICHHNU MO,Z[eJIefI;

> BOCIIMTAaTh TI'PaAXIaHCTBECHHOCTb, TOJCPAHTHOCTHb, AYXOBHO — HPaBCTBCHHOC

CaMOCO3HaHHC,

—  (opMHpOBaTh MATPUOTHUYECKYIO MO3UIUIO TIOJPOCTKA Yepe3 BKIIOUYCHHE €ro B

TEXHUYECKOE TBOPUYECTBO U N103HABATEIIbHYIO 1EATEIBHOCTb.
MertanpeameTHble (Pa3BUBAOIINE):

— Ppa3BUTH y 06yqa10m1/1xcs1 9JICMCHTbBI TEXHUYCCKOI'O MBIIJICHUA,

M300peTaTeIbHOCTH, TBOPUYECKON HHHUIIMATHBEI;
—  pa3BUTH IMa3oMep, OBICTPOTY peaKInu;
—  pa3BUTh ycepAue, TEPICHUE B OCBOCHUY 3HAHUM;

— ¢opMHpOBaTH OCO3HAHUE POJM TEXHUKH M TEXHOJOTUM MJII IPOTrPECCHUBHOTO

Pa3BUTHUA O6H.[€CTB8.;

— IIOBBILICHHWE CEHCOPHOW YYBCTBUTEJIBHOCTH, PA3BUTHE MEJIKOW MOTOPUKHA U
CUHXpOHM3AIMK paboThl 00eMx pyK 3a cyeT OOYYCHHS NHIOTHPOBAHUS OCCIIIIOTHBIX

JICTATCJIbHBIX allllapaToB;

— Pa3BUTHE HCI/IXO(i)I/BI/IOJ'IOFI/I‘IeCKI/IX Ka4eCTB Y4YCHHUKOB: IIaMATb, BHUMAHHC,

CIIOCOOHOCTD JIOTHYECKH MBICJINTh, AaHAJIM3UPOBATh, KOHIUCHTPHUPOBATH BHUMAHUEC HA I'TIABHOM.
IIpenmernbie (o0yuyarommue):
- BI)Ipa6OTKa HAaBbIKOB MUJIOTUPOBAHUA OECIMIIOTHBIX JeTaTeILHBIX arrmapartoB;

= JaTb TMCPBOHAYAJIBHBIC 3HAHUA O KOHCTPYKIIMHU OECIMJIOTHBIX JIETaTEJIbHBIX

anmnaparos;
—  Hay4uTh [IpaBUIIAM O0OCITYKUBaHMs, COOPKU OECTIMIOTHBIX JIETATEIbHBIX allllapaToB;
—  HayuuTh nporpammupoBanuto bAC;
—  03HAaKOMUTb C IpaBUJIaMU 0€3011acHOM pabOThI C HHCTPYMEHTAMH;
—  O3HAKOMHUTbH C MPUHIUIIOM PabOThl aBUAMOJEIbHBIX JIBUTATENEeH U MX TPAMOTHOMN
SKCIUTyaTaluu;

— JaTh NEpBOHAYAJIbHBIE 3HAHMS [0 PAJMOAJIEKTPOHUKE M O0Y4YUTh MPUHIUIIAM
paboThI pasironepeaoiero 000py10BaHus, €ro HaCTPOMKON;
—  1aTh 3HaHMs B obnactu 3D — monenupoBanus u npoexktuposanus BAC;

—  00yuuTh TpaBWiIaM O€30TMacHOM JKCIUTyaTalud OECIMJIOTHBIX JIeTaTeIbHBIX

armnaparos.

Cpoxu peanuzanun Iporpammbr: 144 yaca.



YpoBeHb nporpamMmMbl: OHOYPOBHEBAs (0a30BBIN YPOBEHb OCBOCHHS ).
Pexkum 3aHaTHii: Tpyna u3 12 yemoBek, 2 pa3a B HEJCIIO 1Mo 2 Jaca (4 Jaca B HEJIEINO,
16 yacoB B mecstl, 144 gaca B ron); 1 akagemudeckuii yac 45 MuHyT, nepemMena 15 MUHYT.
IInanupyemMble pe3yJbTaThl 00y4eHHUSI:
B pe3yiabTtare o00yuyeHusi oOydamwluecsi B KOHIle Y4eOHOr0 roJa OBJIAJIEIOT

HEOO0XOAMMOM CHCTEMOW 3HAaHUW, YMEHUN 1 HaBBIKOB.

byner 3namo u ymems B pamkax ocBoeHHsI 6a30BOr0 YpPOBHS:

3name: — TEXHHUKY 0€e30MacHOCTH MpH padoTe C THCTPYMEHTAMHU
U 3JIEKTPOOOOPYIOBaHUEM;

— ocHoBHEI BAC;

— OCHOB TEXHMYECKOI'0 yCcTpoicTBa U KOMIOHEHTOB BAC;

— s3bIKM nporpamMmmupoBanue bAC;

— 3HaueHue u npumeHeHne bAC B COBpeMEHHOM MHUpE;

— 0COOEHHOCTH PETYJIMPOBKYU U YIIPABICHUS KBaJPOKONTEPOM;
— YCTPOMCTBO U MPUHLUI paOOTHI ANEKTPOABUTATEIICH.

VYmemo: — TOJb30BaTHCS pabOYNM HUHCTPYMEHTOM;

— paboTaTh ¢ IEKTPOOOOPYAOBAHUEM;

— OCYILECTBJIATH TMIIOTUPOBAHUE KBAJIPOKOIITEPOB;

— ynpaBiATh KBajpokonrepoM FPV;

— HaCTpauBaTh 4aCTOTHI BUEO NEPENAIOIINX YCTPOUCTB;
— HACTpauBaTh MOJIETHBIN KOHTPOJUIEP KBAJPOKOIITEPA;
— HacTpauBaTh almnaparypy ylnpaBJICHUS,

— 3apspKaTh aKKyMYJISITOPHI.

byner 3name u ymems B pamkax 0CBOCHUS IPOJABUHYTOTO YPOBHSI:

3name: — YCTpPOMCTBO M MPUHLHUII pabOThl paJuoNEepeIaTUNKOB;

— Ipouenypy noiydeHusi, oopadbOTKH 1 aHanu3a JaHHbIX noseta BAC;
— MpUHIUN paboThl (HOTO NEPESAOUINX YCTPOUCTB;

— TpaBUjIa IKCILTyaTalluu aKKyMYJIsITOPOB

— mpouecc 3D — monenupoBanus u npoektupoBanus BAC.

Vmems: — JIMarHOCTUPOBaTh U MCHPABIATH OWIMOKM B padboTe NporpaMMHOrO
obecrieyeHus mpu paboTe ¢ JaHHBIMH, OJTYYEHHBIMHU MPU PabOTE C MOJIE3HOM
Harpys3Koi;

— MOJIETMPOBATh U MPOU3BOJIUTH MEUaTh KOMIUIEKTYIOmUX Mozeneir bAC Ha
3 — D npunTepe.

ITo — TBOPYECKH TIOJXOJUTH K COOPKE KBAJPOKOITEPA;
OKOHYAHHIO | — yMeTh aHATH3UPOBATH;
Kkypea Oyzer | _ JIOBOJIUTH HAYATOE JIEJI0 10 KOHIIA;
obnanarpb

— BBIMOJIHSTH MOPYYCHHUS KOJUIEKTHBA, PadOTaTh B IPYIIIE;
CICTYIOIIUMU 5

— OKa3bIBaTh MMOMOIIb B padOTe HaJl MOJIEITb BECHHKAM U MJIa[IIIHM
wdetmeani OKa3 OMOIIIb B paboTe HaJ MOJEIBbIO POBEC i

pedsitam;
— CTPEMUTBCSI COPEBHOBATKCS, IPOSBIATH Ce0sl B COPEBHOBAHMH.




IIponecc HaGopa u dopmupoBaHus TpyIIIL

OOpasoBatenbHble OpraHU3aIuU

PYKOBOJICTBYIOTCSI BHYTPEHHHMMH HOPMAaTHBHO — MIPABOBBIMU OCHOBAHHSIMU NPH (HOPMUPOBAHUU

mporiecca Habopa M YKOMIUICKTOBKH TPYIII HA TPOTPaMMbI JOMIOJIHUTEIHHOTO 00pa30BaHMS.

2. Y4yeOHbIii IUIaH NPOrpaMMbl

HanmeHnoBanme
Bcero
YPOBHSHA HoMmep u HauMeHOBaHUE MOAYJISI YACOB Teopus | IIpakTuka
NPOrpaMMblI
Monyne  Nel. «OcHOBBI 0€CHUIOTHBIX
ABUAIIMOHHBIX CUCTEM (BAC): 8 8 0
apxutektypa, BACy»
Monaynb Ne2. «Texuuyeckoe yCTpOHCTBO U 8 6 2
KOMIIOHEHTHI BACH
°§ Mopyns Ne3. «llpuHumnbel TmONI€Ta H 36 9 34
= ynpasieHust BAC»
S Mouyie Ned. «IIporpammupoBanne BAC
> 10 0 10
2 JUTS TIOJICTOB BHYTPH mometieHust Python»
= Monayns Nes. «IIporpammupoBanue
Q KOHTpoJuiepa, ycraHoBiaeHHoro Ha BAC 10 2 8
= npu oMot C++»
>
= Monyne Ne6. «Vcnonb30BaHue NaTYHMKOB
o 12 4 8
M BAC u c60p naHHBIX»
§ Monayns Ne7. «OO6paboTka u aHanmm3 8 4 4
K nmaHHbIX noieta BACy
Mopayns Ne8. «IIpumenenne BAC B 12 12 0
Pa3TUYHBIX OTPACIIAX»
Monyie Ne9. «3D — mopnenupoBaHue M
30 7 23
npoektupoBanue BAC»
Monyinb NelO. «I"onounslit BAC» 10 2 8
Hroro: 144 47 97




3. YueOHO — TeMaTHYeCKHH IJIaH

3.1. VTII mporpaMMbI COCTOUT U3 OJHOTO 06a30BOTr0 ypoBHS ocBoeHUs. Collep:KkaHue KaxJI0r0 YPOBHS MOCTPOSHO HA MOTYJILHOM MPUHITUIIE.

CTpyKTypHOH equHMIIEH y4yeOHOTO MOIYJs SBISAIOTCS TeMbl. B peanmu3anuu mporpamMmbl IPUMEHSETCS MO3TalHas TEXHOJIOTHs OOydeHHs OT

IIPOCTOI'0» K «CIOKHOMY».

3.2. Baxxnasi poJib Ipu OCBOGHHH MPOTPAaMMBbI OTBOJIUTCS MaTepraaM, pa3padOTaHHBIM B paMKax MPUMEHEHHS IIU(PPOBOTo 00pa3oBaTEIbLHOTO

KOHTCHTA.

3.3. [To okoHYaHHUH KaXKIOTO MOJTYJISI IPOTPAMMOM MPETyCMOTPEeHa (hopMa KOHTPOJIS B BUJIE TEMATHIECKOTO OITPOCa, MPAKTUIECKOTO 3aJaHus,

MIPOEKTHON paboTHI.

HanmenoBanme Homep 1 HaumMeHOBaHue MOAYJIs Tpynoemkoct | Teopus | Ilpakruka dopma Marepuan piasa HOK
YPOBHH b BCEro 4acoB KOHTPOJIsA (uudposoii
NpPOrpamMmbl o0pa3oBaTe/IbHBINI
KOHTEHT) *
Moayab Nel. «OcHOBBI 0eCTIMJIOTHBIX Tect HOK Ne 1.
aBuanuoHubIx cucreM (BAC): 8 8 0
= apxurtektypa, BAC».
% Tema 1. BBogHoe 3aHsTHE (TEXHUKA 5 5 0
2 0€301acHOCTH).
é‘ Tema 2. Teopetnueckue ocHoBsl BAC. 2 2 0
®
E Tema 3. Apxutektypa BAC. 2 2 0
g Tema 4. 3nauenue u npumenenuss bAC 5 5 0 Omnpoc B paMkax
: B COBPEMEHHOM MUDE. MIPOMJEHHBIX TEM
3 Moayab Ne2. « TexHuuyeckoe 8 6 2 Tecr ITOK Ne 2.
2 yCTPOiicTBO U KOMNIOHEHTbI BAC».
£ Tema 1. OcHOBHbBIE TEXHUYECKUE
’E xapaktepuctuku bAC BepToneTHOrO U 2 2 0
g CaMOJIETHOI'O TUIIOB.
é’ Tema 2. Knaccudukanus 6eCIuIOTHBIX 5 5 0
JeTaTeNbHBIX alapaToB.
Tema 3. Kommuiekce ynpasnenust BAC. 2 0 2




Tewma 4. Poccuiickue mpon3BOIUTENH

Omnpoc B pamkax

BAC 1 HX 1GITH. 2 2 0 PO ICHHBIX
TeM
Moayab Ne3. «IIpuHOMObI mojiera u 36 2 34 Teer I[HOK Ne 3.
ynpasJennsi BACy.
Tema 1. bezomacHOCTb MONETOB. 2 1 1
Tema 2. Texnuka 6a30Boro 12 0 12
nuiotupoBanus FPV.
Tema 3. Yrpasnenue bAC. 2 1 1
Tewma 4. [Ipaktuka nonéros bAC. 8 0 8
Tema 5. AspoauHamuka U TuHAMUKa 2 0 2
rnonéra.
Tema 6. [1o1ETHI B OrpaHUYEHHOM 6 0 6
MIPOCTPAHCTBEY, APOH — PEHCHHT.
Tema 7. 3axBar rpy3a. 2 2
BrimosHuTh
Tewma 8. BeimonHeHre KOHTPOIBLHOTO 9 0 5 HOJIET C
MOJETHOTO 3a/1aHUsL. MOTHATHEM
rpy3a

Mopnyas Ne4. [IporpammupoBanue HOK Ne 4.
AJIs1 TI0J1e€TOB BHYTPH NOMeLeHU s 10 0 10 Tect
Python».
Tema 1. OcHOBBI IPOrpaMMUPOBAHUS 4 0 4
BAC na Python.
Tema 2. PaboTa cO CIIMCKOM [aHHEIX. 2 0 2
Tema 3. Pa3paboTka anropurma

2 0 2
aBTOHOMHOTrO nojera bAC.
Tema 4. Co31aTh CKpUNT Ha SI3bIKE
nporpammupoBanus Python s Iipakraacckoe
CaMOCTOSITEITEHOTO YIIPABJICHUS 2 0 2

3aJjaHne

KBaJIPOKOIITEPOM B TIOMEIICHUH 0e3
ncnoab3oBanusa curgana GPS.




Mopnyab NeS. «IIporpammupoBanue

I[MOK Ne 5.

KOHTPOJIepa, yCTAHOBJIEHHOI0 Ha 10 2 Tect

BAC npu nomomu C++y.

Tewma 1. 3yueHnue HaBBIKOB CO3/1aHUS

AJITOPUTMOB 11 OECIIUIOTHBIX

JIeTaTEeNbHBIX aIIaparoB. 2 0

(mporpaMMHpOBaHHE aBTOHOMHOT'O

mostera) (Outdoor u Indoor).

Tema 2. O0mue cBeieHus O SI3bIKE 9 5

nporpammupoBanus C++.

Tema 3. Peanuzanus C++ B 5 0

IIPOrpaMMUPOBAHUU JPOHOB.

Tewma 4. [IporpammupoBaHue 2 0

anroputmoB ynpasieHus: BAC.

Tema 5. Co3aTh CKpUNT Ha SI3bIKE 2 0 [TpakTuyeckoe

nporpammupoBanus C++. 3aJlaHue

Moayab Ne6. «Mcnonb3oBanue HOK Ne 6.
12 4 Tect

naTtyukoB BAC u cOop 1aHHBIX».

Tema 1. CeHcopsbl U gaTUUKH U1 cO0pa 4 5

JAHHBIX.

Tema 2. JlaTuuku: akcenepomerp, 4 5

rupockon, gaasHomep GPS.

Tema 3. JlaTunku nipu cOopke B 4 0 IIpakTrka

MacCTEPCKOH. cOopku

Mopnyas Ne7. «O0paGoTrka ¥ aHaaIu3 HOK Ne 7.
8 4 Tect

AaHHbIX noJjiera BACy.

Tema 1. C6op, 06paboTka 1 aHaIN3

JaHHBIX (OTOrPAMMETPUUECKOI 4 2

CHEMKH.

Tewma 2. C6op, 00paboTKa 1 aHATN3 4 5

JaHHBIX OPTOPOTOCHEMKH.

Moayab Ne8. «[Ipumenenue BAC B 12 12 Tecr IHOK Ne 8.

PA3JIMYHBIX OTPACIAX.




Tema 1. Texnonorus npumenenus bAC
B I'e0JIe31H U KapTorpaduu.

Tewma 2. Texnonoruu npumeHenus bAC
B IPYTHUX OTPAcisiX, TAKMX KaK:

— JIECHOE XO3SHCTBO;

— OXpaHa OKpYXKarlollen Cpe/ibl;

— CeNIbCKOXO3S5IIICTBEHHbIE PaOOTHI.

[IpoekTHas
pabora.
Hoknan o
TEXHOJIOTHH
NpUMEHEHUS

Mopayab Ne9. «3D — moaenupoBanue u
npoextuposanue BAC».

23

Tect

ITOK Ne 9.

Tema 1. OcHOBBI aBUaMOIETTUPOBAHUS
CaMOJIETHOTO THIIA.

Tema 2. OcHoBbl 3D — MmoenupoBaHus.

Tema 3. I1O gs 3D — moenupoBaHus.

Tema 4. IToaroroska 3D — moxenn k
IeYaTH.

O (O] DN

o ([~ O| O

Tewma 5. Ucnionb3oBanue 3D— npunTepa
JUTS TIeYaTH KOMIUIEKTYIOIUX.

Tema 6. Bei6op HaBecHOTO
obopynoBanus BAC.

Tema 7. Marepuansl 1uisi IPOU3BOJICTBA
BAC.

[Ipounssectu
MOJENb IS
[IE€YaTH.

Moayab Nel0 «I'onounsiii BAC».

10

Tect

ITOK Ne 10.

Tema 1. 'onounsiii GAC.

Tewma 2. Knaccel, mpaBuia, CyaeicTBo.

Tewma 3. [locTpoeHue criopTUBHON
TPEHUPOBKU U COBEPILIEHCTBOBAHHE
MacTepCTBa.

Tema 4. 'oHOUHBIE Tpacchl».
4.1 B OTKpBITOM NIPOCTPAHCTBE.




4.2 Ha FPV.

Tema 5. [IpoxoxaeHue roHOYHOTO
UCIBITAHMS.

* _ https://firpo.ru/activities/projects/

IIpoxoxnaeHue
TOHOYHOT'O
UCIIBITaHUSA



https://firpo.ru/activities/projects/

4.Copepxanue NporpaMMsl
4.1. ba3oBblii yPOBEHb 0CBOCHUS

Mopnyab Nel. «OcHOBBI OecnMI0THBIX aBHAlMOHHBIX cucTeM (BAC): apxurekTypa
BAC».

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

Jlexumst: MHCTpyKTaXX 1O TexHHMKe Oe3omacHocTH. TexHuka Oe3omacHocTH. [IpaBuia
IIOBE/ICHUS B IOMELEHUM, /1€ IPOBOASTCS 3aHATHUS.

Tema 2. Teopetnueckue ocHoBsl BAC.

Jlekius:  3HaKoMCTBO ¢ OecnmwioTHeIMH —aBHanMoHHBIMU cuctemamu (BAC).
Omnpenenenue becnmnornoit Asuanmonnoit Cuctemsl (BAC).

Tema 3. Apxutektypa BAC.

Jlexuusi: 3HaYeHHE APXUTEKTYPHI U1 3(H(HEKTUBHOTO (Q)YHKIIMOHUPOBAHUS U YIIPABICHUS
BAC. Komnonentsl BAC camonérnoro tumna.

Tewma 4. 3nauenue u npumeHenust BAC B coBpeMeHHOM Mupe.

Jlexuusi: Ponb TeXHMUECKUX XapaKTEPUCTUK U pa3auuHbiX BuaoB BAC B pemenun
pa3IUYHbIX 337a4.

Mopnyab Ne2. « Texaudeckoe ycTpoicTBO 1 KOMIIOHeHTBI BAC».

Tema 1. OcHoBHbIE TeXHHUYECKHE XapakTepucTUKu BAC, BepTOIE€THOrO U CaMOJIETHOTO
THUIIOB.

Jlexuusa: OCHOBHBIE TEXHUYECKHE XapaKTepucTUKH BAC BEPTOIETHOTO U CaMOJIETHOTO
THUIIOB.

Tema 2. Knaccugukarus 0eCIMIOTHBIX JIETaTENbHBIX allapaToB.

Jlexuuu: Buapl m texHnueckue xapakrepuctuku BAC: Anspocrtatnueckue BAC,
PeaktuBnbie BAC, BAC camonérHoro tuna, BAC BepToneTHOro Tuma, MyJbTUKONTEPHbIE U
rubpuaasie BAC.

Tema 3. Kommuieke ynpasnenust BAC.

[IpaxTuka: CnocoObl 06opynoBanus ynpasieHus cuctemsl BAC.

Tewma 4. Poccuiickue npousBoautenu bAC u ux menu.

Jleknma: OcHoBHble Poccuiickue mnpousBoautenn bBAC. Bxkmag B pasBurtue
oreuecTBeHHON nHAycTpun bAC.

Mopnyab Ne3. «IIpuHnunsl moJera u ynpasiaenus BAC».

Tema 1. be3omnacHOCTb MOJIETOB.

Jlexnus: Omnpenenenue Oe3omacHocTH TNon€roB B KoHTekcre BAC. 3naueHue
6e3omacHocTH A 3PpeKkTuBHOrO U HanéxHoro ¢pyHkuuoHnupoanus BAC. AHanu3 pucKkoB U

OIaCHOCTEM.



[IpakTuka: BeimomHeHne 0Oe€30mMacHOro TMoOJeTa.

Tema 2. Texnuka 6a3oBoro nunotuposanust FPV.

[Ipaktuka: Tpenaxep FPV, ynpasnenue BAC. B cumynsaTope BHITOTHUTE B3JIET C TOYKH
cCTapTa M MOCAAKYy Ha TOYHO OOO3HAYEHHYIO IUIOMIAZKY, ucnonb3ys FPV — pexum s
ynpapneHusi. [Iponetute CKBO3b CEpUI0 BOPOT HIKM MEXIYy OOO3HAUYEHHBIMU MapKepaMu,
COXpaHssi CTaOWJIbHYIO BBICOTY M CKOpPOCTh, B pexkume FPV. BrimonmHure moner mo 3apaHee
3aJJaHHOMY MapuIpyTy ¢ U3MEHEHHEM BBICOTHI, HcIONb3ys Kak FPV, Tak u Bua ¢ TpeThero nauna
Uil cpaBHEHHS AP PEKTUBHOCTH yIpaBiieHUs. BeimonnuTe ceputo pa3BoporoB Ha 180 rpamgycos
Ha OrPaHUYEHHOW TEeppUTOpUH, Hcnoib3yd FPV s TouHoro maneBpupoBaHus. BwinmoaHuTe
3amayy 1o cOopy OOBEKTOB C Pa3lMYHBIX TOYEK KapThl, HcHoib3ys FPV mns HaBuramum
¥ TOYHOCTH IIPY MPUOIMKEHUH K KOKIOMY OOBEKTY.

Tema 3. Yrpasnenune BAC.

Jlexums: Ilpunuunsl ynpaieHusi camon€THbiMu BAC. IlpakTuka: BBIIOJHUTE B3JET
BAC camoneTHoro THma, TOCTUTHUTE 33JaHHON BBICOTHI U CTAOUIU3UPYWTE IMOJIET HA MPSMOM
nuHuAU. OCYIIECTBUTE CEPUIO IOBOPOTOB.

Tewma 4. [Ipaktuka nonéroB bAC.

[Ipaktuka: [Ipaktuka nonetoB BAC.

Tema 5. AspoanHamMuKa U AMHAMUKA TTOJIETA.

[IpakTuka: BeimonHuTe MOJIET HAa JPOHE B CHUMYJATOPE MPU Pa3IMUHBIX YCIOBUSAX
nosieta. (3ajaHue BKJIIOYAET B ce0sl BBINOJHEHHE MAHEBPOB BBICIIErO MUJIOTa)a, MOJIEThI Ha
Pa3HOIl CKOPOCTH U BBICOTE, a TAKXKE B PA3IMYHBIX TOTOJHBIX YCIOBUSX).

Tema 6. [Ion€Tbl B OrpaHU4EeHHOM IPOCTPAHCTBE, JPOHB — PEVICHHT.

IIpakTuka: BeimonHuTe 3ajaHue MOJIET APOHA B OTPAHMUYEHHOM IIPOCTPAHCTBE, BHYTPU
3/1aHUs WIH CKBO3b Y3KHE ITPOXOJIbI MEKIY MPENATCTBUSIMHU.

Tema 7. 3axBar rpy3a.

[Ipaktuka: BelmomHuTe 3amaHue 3axBaT U IMepeMeElIeHHe TIpy3a, akKKypaTHas
TPAHCIIOPTHPOBKA.

Tema 8. BoinonHeHnEe KOHTPOJIBHOTO MOJETHOTO 3aJaHHSL.

[IpakTuka: BeIMOJHUTE KOHTPOJIBHOE 33/1aHKE IO MoayJ 0. [IponereTs Tpaccy.

Monayab Ned. «[IporpamMmMmupoBanue Jisi M0JIETOB BHYTPH nomemenus. Python».

Tema 1. OcuoBbl mporpammupoBanust BAC Ha Python.

IIpakTuka: OCHOBHBIE NMOHATHUS O MpOorpamMMHUpoBaHuu U ynpasieHUH BAC. OcHoBHBIE
GyHKIIMM ~ mporpaMMHOro  mojera. OnepalMOHHBIE CHUCTEMbl M MPOTPaMMbl  JUIS
MIPOrpaMMHUPOBaHHUS MTOJIETA.

Tema 2. PaboTa co CIMCKOM IaHHBIX.



IIpaxTtuka: IIporpammupoBanue anroputmMon ynpasienus bBAC.

Tema 3. Pa3pabotka anroputma aBToHoMHOTO T1osieta BAC.

[Ipaktuka: Pa3zpaboTka anropurma aBToHOMHOTO Ttosieta BAC.

Tema 4. Ilpaktuueckoe 3aaanue: Hamucars mporpammy Ha Python amst aBToHOMHOTO
nosnieta BAC MynbT poTopHOro Tuma BHyTpu nomemenus (B orcyrerBun GPS curnasna).

Moayab NeS. «IIporpammupoBaHue KOHTPoJepa, ycTaHoBJdeHHOro Ha BAC npu
nomomu C++».

Tema 1. M3ydeHre HaBBIKOB CO3JAaHUS aJTOPUTMOB JUIsl OECHUIIOTHBIX JIETATEIbHBIX
ammaparoB (IIporpaMMHupoBaHue aBToHOMHOTO mojiera Outdoor u Indoor).

[Ipaktuka. Pazpaborats anroputm aBroHoMHOro nosiera Outdoor u Indoor.

Tewma 2. O0mume cBeneHus O s3bIKe MporpaMmupoBanust C++.

Jlexuus: OcHoBHBIE NOHATHS. AndaBut s3bika. [IpocTeie onepanuu.

Tewma 3. Peanuzanus C++ B mporpaMMUpOBaHUU JPOHOB.

[IpaxTuka: [IpyumMeHeHne NPaKTUUYECKUX HABBIKOB IIPOrPAMMHUPOBAHMSL.

Tema 4. [IporpammupoBanue anropurmoB ynpasieHus BAC.

[Ipaktuka: [IporpammupyeM OECHMJIOTHHK Ha BBIMIOJIHEHHE MPOCTEUIINX ICHCTBUN
«BBEPX, BHU3», «BJIEBO, BIIPABO».

Tewma 5. Harucats nporpammy Ha C++.

[IpakTuka: BEINOJTHUTH CKPUIIT HAITMCAHUS IPOTPAMMBI.

Mopnyab Ne6. «Mcnonb3oBanue 1aTunkoB BAC u cOop 1aHHBIX».

Tema 1. CeHcopbl U TaTYUKH 17151 cOOpa JaHHBIX.

Jlexuus: Kak paboraror natunku. Ponb qatunkoB Ha ycrpoictse. [IpakTuka: kak
JTAaTYUKHU paboTaroT ¢ HHPpopmauei.

Tema 2. JlaTuuku: akcenepomeTp, THpockor, gaabsHomep GPS.

Jlexuus: OnpeneneHye JaTYUKOB U UX POJIb B cUcTeMe yrpaBieHus 1 HaBuraiuu bAC.
3HaueHue aTYMKOB JUIsl 0OecriedeHHs] aBTOHOMHOCTH, CTa0OMIJIBHOCTH U O€3011aCHOCTH IOJIETA.

[IpaxTuka: UuTerpupyiite AaTYuKU B CHUCTEMY YIPABICHUS IPOHA, MOAKIIOUMB UX K
aplyMHO—KOHTpPOJIIepy MoJIeTa.

Tema 3. JlaTunku npu cOOpKe B MaCTEPCKOM.

[IpakTuka: Tpenaxep lanbHOMEp pacCTOSTHUE B MACTEPCKOM.

Monayab Ne7. «O0padoTka 1 aHaau3 JaHHbIX noJjieTa BACy.

Tema 1. Coop, 0OpaboTka 1 aHaIU3 JaHHBIX (HOTOrPaMMETPUUYECKOIN ChEMKH.

Jlexuus: M3ydyenue TexHosoruu coopa u o0paboTka JaHHBIX (OTOrpaMMETPUS ChbEMKH.

[IpaxTHka: AHaIU3 MOJYYEHHBIX TaHHBIX MO CPEJICTBAM (POTOTPAMMETPUUYECKON CHEMKH.

Tema 2. C60p, 00paboTKa 1 aHAIN3 JAaHHBIX OPTOPOTOCHEMKH.



Jlexuus: Vzyuenue TeXHOIOTUHN cOopa n 00paboTKa JaHHBIX OPTOPOTOCHEMKH.

[IpakTrka: AHaIN3 NOJYYESHHBIX TAHHBIX IO CPEACTBAM OPTOPOTOCHEMKH.

Mopnyab Ne8. «IIpumenenne BAC B pa3jiM4HBIX 0TPACISIX).

Tewma 1. Texnonorus npumenennst BAC B reone3un u KapTorpadum.

Jlexuwms: Pa3zButue n npumenenust BAC B reonesun u kaprorpaduu. Co6op u o6padboTka
naHHbIX. [Iponenypa mo uCronb30BaHUIO BO3AYIIHOTO IIPOCTPAHCTBA.

Tewma 2. Texuonoruu npumeHsiembie BAC B Ipyrux oTpacisx, TAKUX Kak:

—  JIECHOE XO3SIHMCTBO;

—  OXpaHa OKpYXarolleu cpebl;

—  CEIbCKOXO35IIICTBEHHBIE paOOTHI.

Jlexuusi: MOHUTOPUHT ¥ MHBEeHTapu3anus yroauid. Co3iaHue 3JeKTPOHHBIX KapT MOJEH.

Jlekuust: VYTOYHEHME TpaHUI] JIeCHUYECTB. BplgBieHHe U oueHka ymepda or
Ype3BbIYAHBIX CUTYaLUH.

Jlekuus: COop, aHaIM3 M aKTyajau3alMsl JAaHHBIX O COCTOSIHMM OKPYKAIOLIeH Cpe[bl.
@ukcanus BBIABICHHBIX HApyLIEHUWH 3KOJOTMYECKOrO0 3aKOHOAATEIbCTBA. DBblsiBieHHE
HECaHKLMOHUPOBAHHBIX CBAJIOK U ONpeEIesIeHuEe X 00BEMOB.

Monayab Ne9. «3D — moaeaupoBanue u npoekrupoanue BAC».

Tema 1. OcHOBBI aBHaMO/IEIMPOBAHUS CAMOJIETHOT'O THIIA.

Jlexuus: OnipenienieHre aBUaMOJISIMPOBAHMSI U €r0 3HaYeHUE B 00yUEHUH, pa3BICUEHUSIX
Y Hay4HBIX HcclenoBanusx. [Ipaktuka: BeIOpaTh MaTepuaisl U coopats kopmyc BAC.

Tema 2. OcHoBbl 3D — MonenMpoBaHUSL.

Jlexuus: OcHoBHBIE TEpMUHBI U NOHATHA B 3D — monenuposanuu. [Ipouecc co3nanus
3D mopeneit.

Tema 3. IIporpammuoe obecnieuenue 1 3D — MmopenrpoBaHusi.

IIpakTuka: [IpoektupoBanue kopmyca u neraneid bAC.

Tema 4. IToaroroska 3D — Moenu K Ie4yaTy.

[Tpaktuka: [TogroroButs 3D — Mozens mns meuatd Ha 3D — mpunTepe. OtpaboTarth
MIPUMEHEHHUE COOTBETCTBYIOIIEr0 HHCTPYMEHTAPHUs MPOTPAMMHOI0 00ECIIEUEHHUS.

Tema 5. Ucnonb3oBanue 3D — npuHTEpa, neyarb KoMiaekTyromux bAC.

Jlekmust: TexHONMOTHs padoTel 3D mpuHTEpA.

[IpaxTuka: [leuats koMruiekTyromux netaneid. lllnudoska u 06paboTka geraneil.

Tema 6. Bri6op HaBecHoro o6opynoBanust BAC.

[TpakTuka: DkcryaTanus HaBecHOro odbopynoanust BAC.

Tema 7. Marepuans! 11 npousBojactsa bAC.

Jlexuwmsi: 3HaueHre MPABUIILHOTO BIOOpa MaTepuaioB s mpousBoacTBa bAC.



[Ipaktuka: BeiOpars onTuManbHble MaTepHalbl A1 pou3BocTBa kopiyca BAC ¢

y4eTOM TpeOOBaHMIA IO IPOYHOCTH, A3POAUHAMUKE U IKOHOMHUYECKON 3P (PEKTUBHOCTH.
Moayasb Nel0. «'onounbiii BAC».

Tema 1. 'onounsiii BAC.

Jlexums: Onpenenenue roHo4HOro bAC u ux poJib B COpPEBHOBaHUSAX U YEMIIMOHATAX.

[Ipaktuka: Pazpaborats 1 HacTpouTh criopTuBHYIO BAC 11 y9acTusi B TOHKaX.

Tewma 2. Knaccel, mpaBuiia, CyaeicTBO.

Jleknusd: 3Hauenune copeBHoBaHui 110 BAC i pa3BUTHS MHIYCTPUU U TEXHOJOTHH B
oOJracTu OECHMJIOTHOM aBUAIIUU.

[Ipaktuka: IlogroroBka K y4acTHMIO B COPEBHOBAHHUAX IO aBTOHOMHOMY
MUJIOTUPOBAHUIO, COOIIOas MpaBuia U TPeOOBaHUS K yYaCTHUKAM.

Tewma 3. [locTpoeHne CHOPTUBHOM TPEHUPOBKU U COBEPILIEHCTBOBAaHNE MACTEPCTRA.

[IpakTuka: YiydiieHrue HaBHIKOB MAaHEBPUPOBAHUS U HABUTAIIUH IYTEM MPOXOKICHHUS
CJIOKHBIX MapIIPyTOB Ha BPEMS.

Tewma 4. ['OHOYHBIE TPACCHI.

[IpakTtuka: [IpoxoxaeHre TOHOUHBIX TPACC B OTKPHITOM NPOCTPAHCTBE.

[Ipaktuka: [TpoxoxieHHe TOHOYHBIX TPacc Ha CUMYJISTOpPE, OTPabOTKa CIOKHBIX
MapuIpyToB.

Tema 5. [IpoxoxaeHue ronoynoro ucnbitanus. [Ipaktuka: [IpoxokaeHre TOHOYHBIX

TpacC Ha BPEM:, BBIIIOJIHCHUC CIIOKHBIX U IMTPOCTBIX TOHOYHBIX HCIIBITaHHIA.



5. Kanennapubliii yueOHblii rpaduk

Cpoknu

Bcero

HaumenoBaHue KoanuectBo | [Ipoao/KNTEILHOCTD.
peajiu3anum, JAMCUMIIMHBI (MOAYJIH). aKajaeM. -
(Homep) o 3aHATUI B OJTHOI'0 3AHSITHSI
KOJINYeCTBO Ba3oBblii ypoBeHb 0CBOECHHA 4acoB B
rpynunsbl He/1eJI0 (MuH)
YueOHBIX HeJeJIb roa

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

1 4 Monynp Ne2. «TexHuueckoe yCTpOHCTBO U KOMITOHEHTHI 8 2 45
BAC».

1 18 Mopynp Ne3. «IIpunuunsl nonera u ynpasieHus bBACy. 36 2 45

1 ) Monynb Ne4. «lIporpammupoBanue BAC s noseroB 10 2 45
BHYTpH momerieHust Python».

1 5 Monayns  Ne5.  «IIporpammmpoBaHue  KOHTPOJLIEPA, 10 2 34
ycraHoBieHHoro Ha BAC nipu nomomu C++».

1 6 Monynp Ne6. «Mcnonb3zoBanue garuukoB BAC u cbop 12 2 45
JTAHHBIX.

1 4 Monyie No7. «O0paboTka W aHAIW3 JaHHBIX IOJIETa 8 2 45
BAC».

1 6 Monynb Ne8. «IIpumenenue BAC B pa3iauuHbIX OTpacisx» 12 2 45

1 15 Monayabs Ne9. «3D — moaenupoBaHue U MPOEKTUPOBAHUE 30 2 45
BAC».

1 ) Monyinb NelO. «I"onounsiit BAC». 10 2 45




6. OneHOYHbIEe MaTePHAJIbI
6.1. @opMbl AMATHOCTHKH YCIIEIHOT0 OCBOEHUS MOy 1€l MPorpaMMbl

HanmeHnoBanme Dopmbl DopmbI YPpOBHM 0CBOCHUSI 3HAHUH
MOIYJISA 3aHATUH NOJABeACHUS UTOIOB Huskui Cpennuii OrcyrcTBHe 3HAHMIT
YPOBEHb YPOBEeHb 3HAHUI
3HAHUH
ba3oBblii ypoBeHb 0CBOCHHS ITPOrPAMMBI

Monayas Nel. | Jlekuuwn, Onpoc cnymareneit o npoiieHHbIM | OTCyTCTBHE Hesnauutensubie | [Ipounsie 3HaHUA B
«OcHOBBI JUCKYCCUU TEMaM, IIO/ABEICHUE UTOTOB | 3HAHUH, cilabble | 3aTpyIHEHUS B | IpaBUIIAX TEXHUKH
0ecnnJI0THBIX (TeopeTHyeckue | AMArHOCTUKHU OCBOCHMS MOJYJIS. 3HAHUS 0 | oTBeTax o | 6e30MmacHoOCTH,
aBHMAIMOHHBIX 3aHSTHS) Temsl 115 onpoca: IPONIEHHOM TEPMHUHOJIOTUU U | OIPEICIICHUSAX,
cucreM (BAC): — IpaBUJIa TEXHUKHU 0€30MaCHOCTH; MaTepuaie OTIpeIeNICeHUsX IIPUMEHEHUH U CTPYKTYpe
apXMTEKTYypa, — onpenenenue bAC; BAC BAC
BAC». — koMnoHeHThl BAC;

— 3HaueHue u npuMenenue bAC;

—poisib BAC B coBpeMeHHOM Mupe,

KaKue 3a/1a4 peuiatoT MpHU MOMOIIU

BAC
Moayasb Ne2. | Jlexuumn, Omnpoc ciaymareneit mo npoiaeHHsIM | OTCyTCTBHE Hesnauutensnele | [IpouHsle 3HaHMS B 06J1acTH
«Texnuueckoe JUCKYCCUU TeMam, MOJIBEJICHUE UTOTOB | 3HaHUH, ciabble | MpoOebl B | TEXHMYECKOTO yCTPOUCTBA.
YCTPOHCTBO U | (TeopeTHyecKkue | IUAarHOCTUKHU OCBOCHMS MOIYJIS. 3HAHUS 0 | 3HaHUU 3HaHMS [0 IapameTpam
KOMIIOHEHTBI 3aHATHSA). — TEXHUYECKHE XapaKTEPUCTUKH | IPOUIEHHOM TEPMHUHOJIOTUU U | KJIacCU(UKALIUU BAC.
BAC». IIpaktuyeckue | BAC  (BepTOJETHOr0/CaMoJIETHOTO | MaTepHae OIIPEIETICHUAX TexHuyeckue

3aHATHA TUIIA); TEXHUUYECKOTO XapaKTePUCTUKU

— Knaccudukanuu bAC; ycrpoiictBa BAC | camoneTHOro u

— Poccuiickue npoussoaurenn bAC BEPTOJIETHOr'O TUIIA
Monyab Ne3. BrinosiHeHUE TTONETHOTO 3a0aHUs: Cnaboe ymenue | YMmeHue VYBepeHHas pabora B
«IIpmHIUNBI [MunotupoBaHre  Tpu  NOMOIIM | MMIOTUPOBAHMS | IPABUIIBHO nporpamme FPV
nojera " cumyiatopoB u FPV. (mpoxoxaenue 10JIb30BATHCS
ynpasJjiennst BACy. tpacchl 3a 20 ceKyH) 000py10BaHNEM
Moayab Ned. | [Ipaktnueckne | Hamucarts mporpammy Ha Python ans | Monens He | He yBepeHHoe | Monens neraer
«IIporpammupoBaH | 3aHATHA aBToHOMHOro nonera BAC MmynbTu | a€eTaer yIpaBiIeHHUE
ue BAC s POTOPHOTO TUIIA, BHYTpHU
M0JIETOB  BHYTPH




TNOMeIeHUS nomemeHus». (B orcyrcteun GPS
Python». CHTHaJa).

— JIBUOKEHHE MOJIENHN
Monyab NeS. | Jlexuun, Hanucars nporpammy C++: Cnaboe ymenne | YMeHue VYBepeHHas pabota c
«IIporpaMmmupoBaH | AUCKycCUU — IBUDKEHUE MOJEIIN «BBEPX—BHU3»; | MPOrPaMMHUPOBA | TIPABUIIBLHO IIPOrpaMMoi
He  KOHTpoJLIepa, | (TeopeTHdeckue | — ABUIKEHHE OTKPBITh, 3aKPhITh HUs 10JIb30BaTHCS
YCTAHOBJICHHOTO HA | 3aHATHUSA). 3axBaT» o0opyaoBaHuEM
BAC npu nomomwm | [TpakTrdeckue
C++». 3aHATHUS
Moayasb Ne6. | Jlexuun, Hcnonb3oBanue nporpammuoro | CrnalObiii  HaBBIK | YMeHUe YBepeHHas paboTta c
«HUcnoab3oBanue JMCKYCCUU obecrieueHust A1 00pabOTKH TaHHBIX | COOpPKU Y | IPaBUIBHO o0opynoBaHUEM JUTSL
natunkoB BAC n (Teoperuueckue | u MIPUMEHEHUS, MOJIyYEHHUE | HKCILTyaTaluu I10JIb30BATHCS HOJIy4eHUs1 HHPOPMALUU
c00p TaHHBIX». 3aHATHSA). uHbOpMaIMM W3 TIOJIyYEHHBIX | 000pynoBaHus | 000OpyJOBaHUEM U
Monyab Ne7. | IIpaktuueckue JaHHBIX IIpUMEHEHUE
«O0padoTka M | 3aHATHA TCXHOJIOTHH
aHaJIN3 JAHHBIX
nosera BAC».
Moayab Ne8. | JIexuun, Hamucare  poknax, mnoxaroroButs | He  packpeita | IIpesentanus BriOpana aKTyaljlbHast
«IIpumenenne BAC | nuckyccun npeseHTanmio Ha Temy: «BAC B | Tema nokiana, | HOArOTOBIEHA, HE | oTpaciab npuMmeHeHus BAC,
B Pa3IUYHBIX | (TEOPETUYECKUE | PA3IUYHBIX OTPACIIX» IIPE3CHTALAA HE | pacKpbITa  TeMa | JOKJIaJ IIOJIHOCTBIO
O0TPACJIAXY. 3aHSITHS) NIOJITOTOBJIEHA JIOKJIaz1a pacKpbIBacT TEMY
Moayab Ne9. «3D — | Jleknuu, OpranusoBaTh MacTep — kiacc, B | CinaOblii HaBbIK | YMEHHE YBepeHHas pa0ora,
MO/IeJINPOBAaHUE W | IUCKYCCUHU pamKax KOTOpOTO ciymareny | cOOpKu U | IpaBUJIbHO MOJIETIMPOBAaHUE U CcOOpKa
NPOCKTHPOBAaHHUE (TeopeTHyeckue | CMOAETHPYIOT U OQOPMAT MOJAENb | MOJCIUPOBAHMS | MOJIH30BATHCS MOJIENH
BAC». 3aHSTHS) BAC BAC 000py10BaHUEM
Monyab Ne10. | IIpakTrueckue [IpoBenenne HMTOrOBOr0o TOHOYHOI'O
«onounbliit BACy». | 3aHATHS COPEBHOBATEIILHOTO rnoJjera u

y4acTHe BCEX CIylIaTelied B
COPEBHOBaHHH




7. PecypcHoe o0ecrieyeHue
7.1. TpeGoBaHMs K MOMEIIEeHUSIM

7.1.1. Cneuunanu3upoBaHHbIC KIacChl (KPYXKKH) CO3/JArOTCs Ha 6a3e 001meoOpa3oBaTeIbHBIX
opraHu3amui (ImKoJ).

7.1.2. KomudecTtBo pabovmx MECT JJIsi CO3JaHUs CHECIUATM3MPOBAHHOTO Kjacca (KpyXkKa) — He
MeHee 12 pabounx MecT sl 00yqaroLIuXCsl.

7.1.3. Jlns co3manus CrielMaIu3UPOBAHHBIX KIIACCOB (KPYXKKOB) HEOOXOIUMO IIPETyCMOTPETh
MIOMEILIEHUS 1JIsl POBEACHUS ayIUTOPHBIX, TPAKTUUECKUX 3aHATHI U OpraHU3aliy MOJIETHBIX 30H.

7.1.4. ]Ins mpoBedeHus] ayJUTOPHBIX M MPAKTUYECKUX 3aHATHI, KOTOPOE BKIIOYAET B ceOs
CJICTYIOIINE 30HBI B COOTBETCTBUH C KOJIMYSCTBOM PabOYUX MECT:

— pabouas 30Ha CO CTOJIaMH, 00OPYJIOBAaHHAS B TOM YHCJIE TEPCOHATBHBIMU KOMITBIOTEPAMU;

— pEeMOHTHAas CTaHuus U 30Ha 3D—medaru;

— pabouee MeCTO MpenoaaBaTens;

—  MaJias MoJjeTHas 30Ha.

Jlis mpoBeieHUs Ay AUTOPHBIX, MPAKTUUYECKHUX 3aHATHI U OPTaHU3aluK MaJIOi MOJIETHOM 30HBI
PEKOMEHIOBaHO 00ECIIeYnTh MOMENICHUE Tuioniaapio He MeHee 100—120 M 2 1 BBICOTOM IMOTOJIKA HE
MeHee 3 M.

7.1.5. OcHoBHas TMoOJeTHasE 30Ha — OOOpYIOBaHHAs IUIOMIAKA JUISI JUCTAHIIMOHHOTO
MAJIOTUPOBAHUS OCCHIIOTHBIX BO3IYIIHBIX CYJIOB PEKOMEHIOBAHO OOECIEYHTH IMOMEIIEeHHE OOMICH
wiomaapio He MeHee 100 M2 1 BBICOTOI MOTONKA HE MEHee 3 M.

7.1.6. Bo Bcex mNOMEIICHUAX HEOOXOIUMO OOECIICUNUTh OCBEIICHHE B COOTBETCTBUH C
neiicrByromumu TpedoBanusmu (CanlluH) k BHyTpeHHEMY OCBellIeHUI0 pad0unX MECT.

7.1.7. Bo Bcex moMenieHusx HeoOX0IMMO 00eCieunTh Hajdnure ceTu HTEepHET co CKOPOCTHIO
ne meree 100 M6/c.

7.1.8. Tlpu opranu3anuu MOJICTHBIX 30H HEOOXOIUMO O0ECIEYHTh HATUYHE JEMII(PUPYIOIIETO
MOKPBITHS TT01a. [IoBEpXHOCTH TOJKHA OBITH MAaTOBOM M UMETh HEOTHOPOAHBIA pUCYHOK. [[omycTumo
MCIOJIb30BaHNE HarlleuaTaHHBIX OaHHEPOB.

7.1.9 Tlpu opranu3zanuu paboYux MeCT OOyUaIOUIUXCs IS MMPAKTUIECKUX PadOT HEOOX0AUMO
obecnieunTh (YHKITMOHATBHBIC CUCTEMBl BEHTIUIAIIMA W OTOIUICHUS, ITO3BOJISIONINE MPOU3BOIUTH
MPAKTUYECKHUE 3aHATHS, a TakKe HAJTUYHe KOHTypa 3a3eMJICHHS JUIS DJICKTPONHMTAHUS W CETH
CIIa00TOYHBIX TOJIKIIOYSHHI C ONITOPA3BA3KOW M BHYTPEHHUM COMPOTUBICHUEM K JIEKTPOMUTAHUIO U
c1aboTo4HBIM ceTssM. HeoOxoaumo obecneunTs Co31aHnne YCIOBHMA AJIS COXPAHHOCTH JJOPOTOCTOSIIIETO
o0opymoBaHus (CKIIAJCKOE MOMEIICHUE JIJIT XPaHCHHs], HATMIUE HHKEHEPHO—TEXHUUYECKUX CPEJICTB

OXpaHbl, B TOM YHCJIE CHCTeMBbI BHJEOHaOMoAeHU). O0s3aTeIbHO: TpeOOBaHUE I10



M0’Kapo0e30NMaCHOCTH — HATMYHE MPOBEPEHHOTO OTHETYIINTENS, @ TAK)KE HATUYNE OTHEYTIOPHBIX
ceii(poB MM CyMOK JUIsl XpaHEHHS aKKyMYJISITOPOB.
7.2. MaTepHaJibHO — TEXHHYECKOE OCHAIIleHHE MJI0NIAKH MPOBeeHNsI 00pa30BaTeILHOI0
npouecca
7.2.1. O06mas 30Ha:
— CTEeJUIaXU JJIs XpaHEeHUsI 000pyA0BaHuUs;
— HWHTEPaKTUBHBIA NHBEHTAPb;

— SIIIUKH JUIS XpaHEHHUs Bellel U 000pya0BaHUsI.

7.2.2. Majas noneTHas 30Ha:
— ceryaTblil KyO He MeHee yeM 3x3x3M;
— MarThl IS CMSITYCHHUS y1apa Py MaICHUU KOTITEPOB;
— CTalMOHAPHBIN MOAYIb; YIBTPa3BYKOBBIE U3NTydaTeNld Masiku (He MeHee 4 1IT.);

— KOMIUJICKT ITPpOBOAOB AJId COCANHCHUS H3J1yaneneI71; KpCILJICHUEC HSHy‘IaTeJIeﬁ Ha CTCHY.

7.2.3. OcHOBHas IOJI€THAS 30Ha:
— o6mas wiomaapr He MmeHee 100—300 M2, orpakieHue 3alIUTHOM CETKOM;
— KOMIUJIEKT TPacChl JUIsl TIOJIETOB;
— aMOPTHU3UPYIOIIKME MAThI HA MOJI 00IIEH MOJIETHOM 30HBI;

— CHCTeMa yJIbTPa3ByKOBOW HaBUTAIIMH B MoMeleHnu, coBMectumoit ¢ bBC.

7.2.4. PemoHnTHas1 cTaHIys U 30Ha 3D—meyarty:
— CTOJ pabounii MOHTaXKHUKA;
— paauoanmaparypsl;
— pabodee Kpeciio Ha KoJecax;
— CTOJI KOMIIBIOTEPHBIH;
— 3D — npunrep;
— mporpamMmHoe obecrieuenue ans coznanus 3D — mopeneit;
— mporpamma Juig riedatu 3D — nmpuHTEpa;
— MasTbHAsl CTaHIMS ¢ (PeHOM;
— JIBIMOYIJIOBUTEb;
— KJIEEBOI IUCTOJIET;
— Habop Haadunew;
— IITAaHTCHLIUPKYIIb;

— Habop MapHUPHO— I'yOIIEBOr0 HHCTPYMEHTA,;



— KJIFOYHU JUIS [IPOIIEIIEPOB;

— Ha0Op MHCTPYMEHTOB JJIs NalKu;

— nepxatenb «TpeThbs pyKay» C JIyIou;

— KOBPHK JJIS [TAWKU;

— mpuOOp U3MEPEHUS HATIPSHKEHUS OaTapeu;
— pYJETKa U3MEpUTEIIbHAS;

— 3a)KUM JJISI MOTOPOB;

— Ha0Op IMIECTUTPAHHBIX KJIIOUEH y/IIMHEHHbIX;
— Ha0Oop OTBEPTOK ISl TOYHBIX PabdoT;

— TOPLEBOU KIIOY;

— KpHMIIEp;

— LIypymnoBepT + HaOop OwuT;

— HOYTOYK;

— MBIIIb KOMITBIOTEpHAS;

— PEMKOMIUIEKT, IpelHa3HauyeHHbId I IporpamMmmupyemMoro ydebHoro Habopa

KBaJAPOKOIITCpa,
— PEMKOMIUICKT, npez[Ha3Haquan7I AJIL KOHCTPYKTOpPA CIIOPTUBHOI'O KBAaJIPOKOIITEPA,

— Tym0a Ui HHCTPYMEHTOB CJIecapHasi.

7.2.5 Pabouee MecTo 00yJaromierocs:
— MporpaMMHpyeMblii yueOHbII Ha0Op KBaPOKONTEPa;
— MporpaMMHUpyeMbIil yUeOHBIN KBaJPOKONTED;
— KOHCTPYKTOP CIIOPTUBHOT'O KBAaJPOKOITEPA;

— JIONOJTHUTENIbHBIE  aKKyMYJSTOpBl  JUIsl  MPOTpaMMHPYEMbIX  Y4eOHbIX  HaOOpOB

KBaJIPOKOTITEPOB M CIIOPTHUBHBIX KBAIPOKONTEPOB;
— FPV ouku (uuiem);
— KJIE€eBOH MMHCTOJIET;
— Habop Haaduieii;
— IITaHT€HLUUPKYJIb;
— Ha0op MAapHUPHO— I'yOIIeBOT0 HHCTPYMEHTA;
— KJIIOY JUIs IPOTIEIIEPOB;

— mnpubop nzMepenus HanpspkeHust LiPo Garapeu;



— pyJeTKa U3MEepUTEIIbHAS;

— 3@KUM JUI1 MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KIIFOYCH YITHHCHHBIX;

— Ha0Op OTBEPTOK ISl TOYHBIX PabOT;

— TOPLEBOU KIIIOY;

— KpHMIIEp;

— HOYTOYK (nm [I9BM);

— JIECKTOITHOE MPOTpaMMHOE oOecrieueHue i1t HoyToyka (ru [I19BM);
— (oTorpamMmMeTpuyecKoe MporpaMMHOEe 00ecIieueHuE;

— KOMIIbIOTEPHAS MBIIIIb;

— CHMYJISITOP ISl aBTOHOMHBIX ITOJICTOB;

— MporpaMMHOE 00ecrieueHHe Ik TPEXMEPHOTO MOICITHUPOBAHNUS;
— pabouee Kpeciio Ha KoJiecax;

— TymOa /ISt HHCTPYMEHTOB CJIeCapHasi;

— CTOJI KOMIIBIOTEPHBI.

7.2.6 Pabouee mecTo negarora:
— HOYTOYK (nm [I1I9BM);
— MYJNbT PauOYIPABICHNUS;
— JIeCKTOITHOE MpOorpaMMHOe o0ecnieueHue s HoyToyka (wmu [I9BM);
— KOMITbIOTEPHAS MBIIIb;
— CTOJ KOMIIBIOTEPHBIH;
— pabouee Kpecyo Ha KoJiecax;
— MdY;
— MapIIpyTH3aTop;

— poyrtep.



8. CnMCOK MCIO0Ib30BAHHOI JINTEPaTyphbl:

®enepanbhblii 3akoH 0T 29.12.2012 Ne 273—®3 «O6 obpazosanuu B Poccuiickoii enepannm»
0T 29.12.2012 Ne 273—-®@3.

Vka3  Ilpe3unenta Poccuiickoii ®enepauuu oT 07.05.2018 Ne 204
«O HalMOHAJBHBIX LIESAX W CTpaTernyecKux 3agadax pas3Butus Poccuiickoit denepauuu Ha
nepuon 10 2024 rogay.

Pacniopsixenue [paBurensctBa PO ot 21.06.2023 Ne Ne 1630—p «O6 yrBepkaenun Ctpareruu
pasBuTus OecnmioTHOM aBuarnuu Poccuiickori @denepannu Ha niepuon g0 2030 roma v Ha
nepcnextuBy 10 2035 roaa u miaHa MEpONIPUATHIA TIO €€ pean3aluny

Pacniopsxenue I[lpaButensctBa PO ot 31.03.2022 Ne 678—p «O6 yrBepxkaeHun Konuenmuu
pa3BUTHA JOMOJHUTEIBHOIO O00pa3oBaHUA JeTed H NPU3HAHUM yTPATHBIIMM  CHILY
Pacniopsixenus [IpaBurensctBa PD ot 04.09.2014 Nel726-p».

Opranuzanus  oOCHYKMBaHUS  BO3AYIIHOIO  JABM)KEHUSA:  YU4EOHMK i CPEIHEro
npodeccuonansHoro obpazosanmsi / A. JI. @unmun, A. P. Becryrun, B. A. CanHukoB; mnoa
HayuHoi peaakuueit 1O. I'. [llarpakoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 515 ¢. —
(ITpodeccnonansuoe oopazoBanue). — ISBN 978 — 5 — 534 — 07607 — 3.

becriunotHele nerarenbHble anmaparbl. OCHOBBI  yCTpoilcTBa U (PYHKIIMOHHUPOBAHHUS
/AdanacpeB, YueOHuKH U yue0. mocod. — MockBa: MAU. ISBN:978—5-85597—-093—7.
becnmiioTHble JleTaTenbHbIE amnmaparbl: Harpy3KH M HarpeB: yuyeOHoe mocoOue i CpelHero
npodeccuonansHoro oopazosanus / B. U. [loropenoB. — 2—e u3a., ucnp. u gon. — MockBa:
UspatensctBo IOpaiit, 2024. — 191 c. — (IIpodeccuonanbuoe obpasoBanue). — ISBN
978—5-534-10061—7. — Tekcrt: snextpouubiii // Odpa3oBarenbHas miardopma FOpaiT [caiit].

— URL: https://urait.ru/bcode/541222.
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