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1. IlosicHUTE/IbHAA 3aNIMCKA
Beenenue
[Iporpamma «becnmiioTHbIe aBUALIMOHHBIE CUCTEMBD» (11arnee - [[porpamMma) paccuntana Ha
oOyuyaromuxcs B Bozpacrte 12 - 17 net, cpok peanuzanuu nporpammsl 1 yuebnsiii roa. IIporpamma
mpearnoyiaraeT pa3BUTHE OOydYaromMxcs B O0JacTH MOJEIMPOBAHMS, MPOTrPAMMUPOBAHMS,
NUIOTUPOBAHUS, a TAK)KE HallpaBieHa HAa (OPMHUPOBAHUE 3HAHHUM U HABBIKOB, HEOOXOAUMBIX IS
paboThl ¢ OECHMJIOTHBIMU ABUAIIMOHHBIMH CHCTEMaMH, CIOCOOCTBYET Pa3BUTHIO HHXKEHEPHO-
KOHCTPYKTOpPCKOTo MblluieHus. [Iporpamma «becnunoTHble aBUalIMOHHBIE CUCTEMBI» pa3paboTaHa
C YYETOM BO3PACTHBIX OCOOCHHOCTEH M MHTEPECOB 1IEIEBON ayTUTOPUU O0yUAIOITHXCA.
[IporpamMma siBIsieTCSI aBTOPCKOM M COCTaBieHa [Isl OpPraHU3alldd JOMOJHUTEIbHOM
JIeATETLHOCTH Ha 0a3e OCHOBHOTO OOIIEro, CpeIHEero 00IIero o0pa3oBaHus U OPUEHTHPOBAHA Ha
00y4aromuxcsi, MPOSIBISIFOIINX UHTEPEChl U CKIIOHHOCTU B 00J1acTH MH(OPMATUKH, MaTeMaTHKH,
(bu3KKH, TEXHOJIOTHH, OCHOB O€30MaCHOCTH >KU3HEIEATEIbHOCTH U aBUAIUH.
HopmaTuBHbIe OCHOBaHUS /111 pa3pa0oTKH NPOrpaMMBbl:

— @enepanpublii 3ak0H 0T 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

— Vxas3 [Ipesunenra Poccuiickoit @eaeparuu ot 07.05.2018 Ne 204
«O HaIMOHANBHBIX LEJIAX U CTPATETHUECKUX 3a/1a4ax pa3Butus Poccuiickoit deneparu Ha nepuosa
10 2024 ronmay;

— Pacnopsikenne IlpaButenscrBa Poccuiickoit @enepanun ot 21.06.2023 Ne 1630-p
«O0 ytBepxkaeHun Crpareruu pa3Butus OecnwiioTHOW aBuauuu Poccuiickoit @enepanuu Ha
nepuoa 10 2030 roga u Ha nepcerekTuBy 10 2035 rojga u rjaHa MEPONIPUATUM 10 €€ peaTu3aimy;

— Pacnopsoxenue [paButensctBa Poccuiickoit @enepannu ot 31.03.2022 Ne 678-p «O6
yrBepkaeHMH KoHuenuuu pa3BuUTHS JONOJHUTENBHOTO OOpa3oBaHUS JeTed W IMpU3HAHUU
yTpaTuBIIMM cuiny pacnopsbkeHus: [IpaButenbctBa Poccuiickoit ®enepaunn ot 04.09.2024 Ne
1726-p»;

— IlocranoBnenue ['MaBHOro rocyAapCTBEHHOIO CaHWUTApHOro Bpada Poccuilckon

®enepanun ot 28.09.2020 Ne 28 «O06 yrBepxxknenun CII 2.4.3648-20 «CanurapHo

AMUJIEMHOJIOTUYECKHE TpeOOBaHUs K OpraHU3alUsiM BOCIUTAaHUS W OOydeHHs, OTIbIXa H
03/I0pOBJICHUS JIETEH U MOJIOACKI;
— IIpuxaz MunucrepctBa npocsemenus Poccuiickoit ®enepanun ot 27.07.2022 Ne

629 «O0 yrBepxnenun [lopsiaka opraHu3ay U OCYIIECTBICHHS 00pa30BaTeIbHON

ACATCIIBHOCTH I10 AOIIOJIHUTCIBbHBIM O6H_ICO6p8.30BaTeJ'ILHLIM nporpamMmmam».



HanpagjieHHOCTBH POrpaMMBbl - TEXHUYECKAS.

AKTYaJIbHOCTH POrPaMMBbI.

B coorBerctBUM ¢ yrBepxkaeHHoOW IlpaButensctBoM  Poccuiickoit  ®Denepaunu
pacriopstxenueM ot 21 utons 2023 Ne 1630-p Crparerueii pa3BuTHs OSCHHJIOTHOW aBHAllMU HA
nepuox 10 2030 rona u Ha nepenektuBy 10 2035 roxa, B OmKalIMe MIECTh ¢ TIOJIOBHHOM JIET B
Poccunm pomxkHa NOSIBUTBCA HOBas OTpPACib SKOHOMHUKH, CBSI3aHHAs C MPOU3BOJACTBOM U
UCIIOJIb30BAaHUEM TpaKJaHCKUX OecnuioTHBIX ammaparoB. [lannas Ilporpamma B pamkax
dbenepanproro mpoextal «Kampsl mns BecHMIOTHBIX aBUAIMOHHBIX CHCTEM» HAIMOHAJIBHOTO
npoekTa «becnuIoTHBIE aBHALMOHHBIE CHCTEMBD» 00eCneunmBaeT OOYdYaIOUIMMCS BO3MOXHOCTD
OCBOUTH 3HAHUS B 00JaCTH OECIIMIOTHBIX JIETATENIbHBIX alapaToB, HABBIKK MIPOTrPaAaMMHUPOBAHUS,
MOJICTTMPOBAHUS U MUJIOTUPOBAHUS, KOTOPHIE B HACTOSIIEE BPEeMs SIBISIOTCS BOCTPEOOBAHHBIMH.
Konnenmus IlporpaMMbl oka3bIBaeT BIMSHME Ha PACUIMPEHUE JOMOJIHUTEIBLHOTO OOpa30BaHMS
0o0yyaroluXxcs, pealn3alui0 MOJOJSKHON TMOJIUTHUKUA M CO3[JaHUE CHUCTEMBbl IOJTOTOBKU
CIEIMAJIMCTOB B 00JIACTH Pa3pabOTKH, MPOU3BOACTBA U SKCIUTyaTallui OECIUIOTHBIX aBUAIIMOHHBIX
CUCTEM, a TaKXe KOHTPOJb 32 YPOBHEM KBanu(UKALMU TaKuX crenuanuctoB. [Ipu peanusanuu
IpoeKkTa OOJbIIOE BHUMAHUE YAENAETCS NPUBJICUEHHIO OOy4aroumxcs o00pa30BaTENIbHbBIX
OpraHM3alMil K y4acTUIO B IPOrpaMMax IO OECHUIOTHBIM aBUALMOHHBIM CHUCTEMaM. TakuMm
00pa3oM, BO3MOXHO YCHJIUTh TEXHOJOTMYECKMHA MOTEHUMal JUIs oOecriedeHus: 0e30MacHOCTH
CTpaHbl, MOBbILEHUS 3()(PEKTUBHOCTH SKOHOMHMKHM M YIY4YLIEHHs KayecTBa JKU3HU TpaxiaH. B
utore B Poccum 101KkHa BOSHUKHYTh HOBasi 5KOHOMHUYECKasi OTPaciib, CBsI3aHHAs ¢ pa3paboTKOH U
MCIIOJIb30BaHUEM TPaKJaHCKUX OECHUIOTHBIX alapaTos.

Hosu3Ha 310l nporpamMmsl 3aKIH04AETCs B UHTETPAllMM COBPEMEHHBIX M MHHOBAIIMOHHBIX
JOCTIDKEHUI B 00jacTu Mayioil OecHWIOTHOM aBMalMu, a TaKKe MHCHOJIb30BAHUU LU(POBBIX
TEXHOJIOTUH, BKIt04ast HU(PPOBOH 00pa30BaTEeIbHbI KOHTEHT.

Metoasl u popmbl peasusanuu [Iporpammelr:

— OJIHMM M3 KJIIOUYEBBIX METOJOB SIBISETCS NMPOCKTHO-OPHEHTHPOBAHHOE 00y4eHHe,
KOTOpOE IMO3BOJISIET 00yYaromUMCs MPUHUMATh aKTUBHOE Y4acTHe B pa3paboTKe M peau3aiiu
peabHBIX IPOEKTOB, CBA3aHHBIX ¢ Ucnoyb3oBaHHeM BAC. DTOT MeTo cIOCOOCTBYET yriyOJIeHUIO
3HAHUHU, Pa3BUTHIO TBOPUYECKOIO MBIIIJIEHHS] U HABBIKOB KOMaH/IHOM padoThI;

— HHTEepPaAKTHBHbIe MeTOAbl OO0y4YeHHUs], TaKhe KaK CHUMYJSIIMS U BHUPTyalbHbIE
nabopaTopuM, WrPaArOT BAXHYIO pPOJb B MOAToTOBKE crneruanuctoB nmo BAC. CnernumanbHbie

MMpOrpaMMHBIC KOMIUICKCHI IMTO3BOJIAIOT MOACIIUPOBATHL PA3JIMYHBIC CLICHAPUU 1TOJICTAa JPOHOB,

1 https://firpo.ru/activities/projects/federalnyy-proyekt-kadry-bas/
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aHAJM3UPOBATh MOBEICHUE alllapaTOB B CIOXKHBIX YCIOBHUAX W MPOBOJUTH SKCIEPUMEHTHI 0e3
pHCKa TIOBPEXKIEHUS JOPOrOCTOSIIEN TEXHUKH;

— MpaKTHYeCKHe 3aHATHSA, I7ie 00ydJaroulrecs MOTYT HEMOCPEICTBEHHO YIPABISATH
OECIMIOTHBIMM ~ aBUALIMOHHBIMM CHCTEMaMM, SIBJISIOTCS HEOThEMJIEMOW YacThio y4eOHOro
nporecca. OTH 3aHATHS MO3BOJISIIOT OTPa0OTaTh HABBIKM YIPABJIEHUS IPOHOM, OLEHHUTH €ro
IIOBEJICHUE B PA3JINYHBIX CUTYalUsIX U yCOBEPIIEHCTBOBATh TEXHUKY MMJIOTUPOBAHMS;

— TeOpeTHYeCKHe JICKIUM U CeMHHAPCKHe 3aHATHA, HAIPaBICHHBIC HAa W3Y4YCHHE
OCHOB OECHHMJIOTHBIX AaBHAIIMOHHBIX CHUCTEM, IMPUHIUIIOB IOJIETA M YIPABJICHUS, TEXHUYECKOTO
ycTpoiicTBa u acnekToB npuMeHeHus: BAC B pa3aMyuHbIX OTPaCIIsX;

— COPEBHOBATEJbHBIN METO/ - 3TO CIIOCOO BBINOJIHEHUS MPAKTHUECKUX YIPaXKHEHUH
B (Qopme copeBHOBaHMH. CyYIIHOCTh METO/a 3aKJIIOYAeTCs B HCIOJIb30BAaHUM COPEBHOBAHUN B
Ka4yecTBE CPE/ICTBA MOBBIILIECHHS YPOBHSI TOATOTOBIEHHOCTH O0YUYaIOIIHUXCSL.

®opmMaMH OpraHu3alliM 3aHATHH SBISIOTCA TIpyNnoBas (TEOpETHYECKas YacTh) H
UH/IMBUYaJIbHO - TPYINOBas (MIPaKTHYECKas YacTh).

ITeqarormveckas meaeco00pPa3HOCTb HACTOALIEH NMPOrpamMMbl 3aKJIIOYAETCSI B TOM, YTO
1ocjie €€ OCBOEHHUsl OoOydaroluecsl MOoJyyaT 3HAaHUSA U YMEHMsI, KOTOPbIE MO3BOJISAT UM IOHSTH
OCHOBBI YCTPOWCTBA OECIUIIOTHOTO JIETATEIBHOIO amlmnapara, IPUHLUIIBI Pa0OTHl BCEX €r0 CUCTEM
U UX B3aMMOJIEUCTBHUSA, TEXHOJIOTHUIO MUWJIOTHUPOBAHUS M YIpPABICHMS, a TaK)KE€ OTTOUYUTH CBOU
HaBbIKM B MNuiIoTHpoBaHMM BAC M NOJIy4UTh COPEBHOBATEIBHBIM OINBIT HAa Pa3IUYHbIX
TPEHUPOBOUHBIX 0a3ax.

Hacrosimass mporpamMMa COOTBETCTBYET OOIIEKYJIbTYPHOMY VYPOBHIO OCBOCHHUS U
npeJroiaraeT yAOBIECTBOPEHUE IO3HABATEILHOTO HHTEepeca OOydarollerocs, paclIiupeHHue €ero
UH(POPMHUPOBAHHOCTU B 00JacTH OECHMIOTHBIX JIETATENbHBIX allapaToB M CHUCTEM, a TaKxke
oOoraiieHle HaBbIKAMU OOLICHHMS U MPHOOpPETEHHE YMEHUH COBMECTHOW JeSITENbHOCTH NpHU
OCBOEHUU IPOrPaMMBI.

Heap IIporpammbl JOMOJHUTENBHOrO OOpa3oBaHMS IMpenrnosaraer (HOpMHpOBaHHE U
pa3BuUTHE TpPO(ECCHOHAIBHOW OpHEHTalUMH OOy4alollerocs, pa3BUTHE HHTEIUIEKTYalIbHBIX
CHOCOOHOCTEH 1 MO3HABATEILHOTO HHTEpECca K OECTIUIOTHBIM aBUALIMOHHBIM CHCTEMaM.

3apaum:

JIn4HOCTHBIE (BOCIMTATE/IbHbIE):

— BOCHHUTaThb MHTEpPEC K TEXHUKE U TPYAY, pa3BUBaTh TBOPYECKHE CIIOCOOHOCTH U
(bopMHPOBATh KOHCTPYKTOPCKHE YMEHHS U HaBBIKU;

— NPUBUTH KYJIBTYPY MPOU3BOACTBA U COOPKHM OECHMIOTHBIX aBHAIIMOHHBIX

CHCTEM;

— c(hopMUPOBATh YyBCTBA KOJUIEKTHBU3MA, B3aHMOIIOMOIIIH;



— BOCITMTAaTb BOJIKO, YYBCTBO CAMOKOHTPOJIA, OTBETCTBECHHOCTH,

— copMHUpPOBaATh CO3HATEIILHOE OTHOIICHHUE K 0€30MaCHOCTH TPYJa IMPH U3TOTOBJICHUH
MOJCIEH;

— BOCIIUTATb I‘pa)Kl[aHCTBeHHOCTB, TOJIepaHTHOCTb, I[YXOBHO - HpaBCTBeHHOG
CaMOCO3HaHHC;

— ¢opMupoOBaTh TATPHOTHYECKYIO TO3UIMIO TOJIPOCTKA Yepe3 BKIIOYCHHE €ro B
TEXHUYECKOE TBOPUYECTBO U MTO3HABATEILHYIO JIEATEILHOCTD.

MeTtanpeameTrHbie (pa3BUBaloOIINe):

— Ppa3BHUTh y 00YyYarOIUXCS 3JIEMEHTHl TEXHUYECKOTO MBIIUICHHS, H300peTaTeIbHOCTH,
TBOPYECKOI MHUIIMATUBBI;

— pa3BUTH TI1a30Mep, OBICTPOTY PEaKIIUU;

— pa3BUTh ycepaHe, TEPIIEHNE B OCBOCHUY 3HAHUI;

— (opMHpOBaTh OCO3HAHHE POJIU TEXHUKU U TEXHOJIOTUHN AJIsi IPOrPECCUBHOTO
pa3BUTHUA 00IIECTBA;

— IIOBBIIEHUE CEHCOPHOW YYBCTBUTEJIBHOCTH, pAa3BUTHE MEJIKOH MOTOPUKU U
CHHXPOHHU3AIMHU pabOThl 00EUX PYK 3a CUET OOYUCHHS MUJIOTUPOBAHMS OCCITUIOTHBIX JICTATEIBHBIX
anmnaparos;

— pa3BUTHE TMCUXO(U3HOIOTHUYECKUX KAueCTB YUYEHUKOB: TMaMsTh, BHHMAaHHE,
CIIOCOOHOCTB JIOTUYECKU MBICIUTh, aHATU3UPOBATh, KOHIIEHTPUPOBATh BHUMAaHUE HA TJIABHOM.

IIpenmernble (00y4aromue):

- BBIpa6OTKa HaBBIKOB MUJIIOTUPOBAHUA OCCITUIIOTHBIX JICTATCIIbHBIX

anmnaparos;

— JaTb I[€pBOHAYaAJIbHbIE 3HAHUA O KOHCTPYKIIMH OECIMIIOTHBIX JIETaTeJIbHbIX
anmnaparos;

— Hay4YMTh TpaBWiiaM OOCIY)XMBaHUS, COOPKHM OECHMIOTHBIX JIeTaTelIbHbBIX
anmnaparos;

— Hay4uTh NporpammupoBanuio bAC;

— 03HAKOMUTH C MpaBUJIaMU 0€30MacHO pabOThI C UHCTPYMEHTAMH;

— O03HAaKOMUTh C MPUHLUIIOM pabOThl aBHAMOENbHBIX JIBUTATeNlel U MX TpaMOTHOU
SKCIUTyaTalllH;

— J1aTh NEPBOHAYAIBHBIE 3HAHUS 110 PATUOITIEKTPOHUKE U O0YIUTH MPUHIUIAM PabOThI
paaronepenaroero 000pyaI0BaHusl, €ro HaCTPONKOI;

— naTh 3HaHUs B obnactu 3D - mogenupoBanus u npoexktuposanust BAC;

— o0yuuTh TIpaBUJaM O€30MacHOM JKCIUTyaTallud OECHHJIOTHBIX JIETaTEIbHBIX

anrmaparos.



Cpoxu peanusanuu Ilporpammer: 144 yaca.

YpoBeHb NporpaMmbl: 0JHOYpOBHEBas (0a30BbIN YPOBEHb OCBOCHU).

Pesxxum 3ansTuii: rpymnmna u3 12 yenosek, 2 pa3a B HeJeN0 1o 2 yaca (4 yaca B HEJIeIIo,

16 yacoB B mecs1, 144 yaca B ron); 1 akagemuueckuii gac - 45 MUHYT, niepemeHa 15 MUHYT.

IInanupyemble pe3ybTaTbl 00y4eHH:

B pe3yabTare 00yyeHus o0yyammmecss B KOHIE Y4e0HOI0 rojia OBJIAIEI0T

HE00XO0MMON CUCTEMON 3HaHUMN, YMEHUI U HABBIKOB.

byner 3namo u ymems B paMkax 0CBOSHHs1 0a30BOT0 YPOBHSI:

Brameo.

— TEXHUKY 0€30M1acCHOCTHU MpH paboTe ¢ UHCTPYMEHTAMHU
1 DJIEKTPOOOOPYIOBAHUEM;

— ocHoBbI BAC;

— OCHOB TEXHUYECKOr'0 YCTpoicTBa U KOMIIOHEHTOB BAC;

— s13bIKH ITporpamMmupoBanue bAC;

— 3HauyeHue U npuMeHeHne bAC B COBpeMEHHOM MUpE;

— OCOOCHHOCTH PErYJIMPOBKHU U YIIPaBJICHUS KBaJIPOKOITEPOM;
— YCTPOMCTBO ¥ MPUHIUT paOOTHI AJIEKTPOIBUTATEIICH.

Ymems:

— MOJIb30BaThCS PA0OOYMM HHCTPYMEHTOM;
— paboTaTh C IMEKTPOOOOPYI0BAHUEM;

—— OCYHICCTBJIATH MUJIOTUPOBAHNEC KBAIPOKOIITCPOB,

— YIpaBJsATh KBajgpokonrepoM FPV;
— HacTpauBaTh YaCTOThI BUJIEO NEPENAIOIINX YCTPONCTB;
— HacTpauBaTh MOJIETHBIN KOHTPOJUIEP KBAAPOKONTEPa;

— HacTpauBaTh amnmnaparypy ynpaBieHHUs;

byner 3namo u ymems B paMkax 0CBOE€HUS IPOABUHYTOTO YPOBHS:

3nameo:

— YCTPOWCTBO 1 PUHIHIT PaOOTHI PaIUONIEPEIATIHKOB;

— IpoLeAypy HoJdydeHus, 00paboTKH U aHanM3a JaHHbIX nojeta BAC;
— IpUHLUI padoTHl (OTO MEpEeAAIOIINX YCTPONUCTB;

— MpaBWJIa SKCILTyaTallui aKKyMYJISITOPOB

— mnartece 3D - Monenunoranug U nnaexTunoranug RAC

Ymemn:

— JAMAarHOCTHUPOBATh U UCHPABIATH OLIMOKHU B paboTe MPOrpaMMHOTO
oOecrniedyeHus mpu padboTe ¢ JaHHBIMU, TOJTYYEHHBIMU IIPU paboTe ¢ MOJIe3HON
Harpy3Kou;

— MOJIEJIMPOBATH U MIPOU3BOJIUTH MeYaTh KOMIUIEKTYIOmMX Moaenei BAC Ha 3
- D mpunTepe.

ITo
OKOHYAaHUIO
Kypca OyneT
00J1aaTh
CIICAYIOIIMMU
Kauecmeamu:

— TBOPYCCKU MMOAXOAUTH K c6op1<e KBaZAPOKOIITEpA,
— YMETb aHAJIM3UPOBATh,

— IOBOJIUTH HAYATOE JIEJIO 10 KOHIIA,

— BBIIIOJIHATH IMOPYYCHUA KOJIJICKTUBA, pa60TaTL B I'pYIIIIC;

— OKa3bIBATh IIOMOIIbL B pa60Te Haa MOACIIBIO POBECHHUKAM U MJIaIIIUM
pebsitam;

— CTPEMUTHCA COPEBHOBATHLCA, IIPOABIIATH ce0s1 B COPCBHOBAHUH.




IIpouecc

HaOopa u d¢opmupoBanus rpynn. OO6pazoBaTenbHbIC

OpraHu3aLu

PYKOBOJCTBYIOTCS BHYTPEHHUMH HOPMATHBHO - MPABOBBIMHU OCHOBAHHUSMH NpPU (OPMHUPOBAHUU
npoiiecca Habopa U YKOMIUIEKTOBKH TPYIIIT HA POTrPaMMBbI JONOIHUTEIBHOTO 00pa30BaHMUS.

2. Y4eOHblii MJIaH NPOrpaMMbl

HanmeHnoBanme
Bcero
YPOBHA Homep n HaumMeHOBaHHE MOLYJISI 4aCOB Teopus | [IpakTuka
NPOrpaMMmbl
Monayns  Nel. «OcHOBBI  OECHUIIOTHBIX
ABUAIIMOHHBIX cucTeM (BAC): 8 8 0
apxutektypa, BACy
Monaynpe Ne2. «TexHudeckoe ycTpoiictBo u| 8 6 2
KOMIIOHEHTBI BAC»
§ Monayns  Ne3.  «[Ipunimunel mosiera u 36 5 34
= ynpasieHust BACy»
2 Moy Ne4. «IIporpammupoBanuie BAC nis
> Pvih 10 0 10
2 M0JIETOB BHYTpHU nometienus Pythony
2 Monyib Nos. «ITporpammupoBanue
2 KOHTpoJuiepa, yctanoBienHoro Ha bAC npu| 10 2 8
é nomoru C++y»
= Monayns Ne6. «Vcnonb3oBaHue AaTYUKOB
3 12 4 8
@ BAC u cOop JaHHBIX»
] Monynb Ne7. «O6paboTka U aHaIU3 JaHHBIX 5 4 4
- nosieta BACy»
Monyne  Ne8.  «IIpumenenne BAC B 12 12 0
PA3IUYHBIX OTPACIISTXY
Monyne Ne9. «3D - MopenupoBaHue u
30 7 23
npoekTupoBanre BACy
Mopaysnb NelO. «["ornounsiit BACy 10 2 8
Hroro: 144 47 97




3 . YueOHO-TeMaTHUYECKHH IJIaH

3.1. YTII mporpamMMbl COCTOMT U3 OJHOTO 0a30BOTr0 ypoBHs ocBoeHHs. CoJepKaHue KaKI0Tr0 YPOBHS MOCTPOCHO Ha MOJIYJIHHOM MPHHLUIIE.

CTpyKTypHO#H eIMHUIIEH y4eOHOT0 MOTYJIS SIBJISIFOTCS TEMBI. B peanu3anuu mporpaMMbl IpUMEHSIETCS TO3TATHAS TEXHOIOTUSI 00YUEHHSI OT «IIPOCTOTO»

K «CJIOJKHOMY».

3.2.BaxxHasi poJib Ipy OCBOCHHUH IIPOTrPaMMbI OTBOAMUTCSA MaTepuajiam, pa3paboTaHHBIM B paMKaxX MpUMEHEeHUs HU(PoBOro 06pa3oBaTEIILHOTO

KOHTCHTA.

3.3. ITo okOHYaHHUH KaK0T0 MOAYJISl MPOrpaMMOi MperycMOTpeHa (hopma KOHTPOJIS B BUAE TEMAaTHUECKOIO ONPOCca, MPAKTHUECKOT 0 3aJaHus,

MIPOEKTHOM pabOTHI.

HaumenoBanue Homep n HaumeHOBaHHE MOLYJIsI Tpynoemkocr b| Teopus | IIpakTnka ([@opma konTpoJsii Marepuaa gas HHOK
YPOBHS BCEro 4acoB (uu¢posoit
NPOrpamMMsbl o0pa3oBaTe/IbHbBIN
KOHTEHT)*
Mopnyab Nel. «OCHOBBI 0eCIIHJIOTHBIX Tect OK Ne 1.
aBuanuoHubIX cucrem (BAC): 8 8 0
e apxurekTypa, BAC».
=
§ Tewma 1. BBonHOe 3aHsTHE (TEXHHUKA 2 2 0
= 0€30MacHOCTH).
)
= Tema 2. Teopernueckue ocoBbl BAC. 2 2 0
®
= Tema 3. Apxurexrypa BAC. 2 2 0
D
(=)
8 Tema 4. 3nauenue u npumenennss bAC B 2 2 0 Ompoc B paMkax
2 COBpPEMEHHOM MHpE. PO IEHHBIX TEM
o Mopnyab Ne2. «Texnnueckoe 8 6 2 Tect HOK Ne 2.
3 YCTPOHCTBO H KOMIIOHEHThI BAC».
=S Tema 1. OCHOBHbBIE TEXHUYECKUE
’E xapakTepucTuku bBAC BepToseTHOTO U 2 2 0
2 CaMOJIETHOTO THIIOB.
s Tema 2. Knmaccudukarust 6ecriniaoTHBIX 9 5 0
a JIeTaTeNIbHBIX alnapaToB.
Tewma 3. Kommiekc ynpasnenus BAC. 2 0 2

10



Tema 4. Poccuiickue npon3BOAUTENN

BAC 1 1x 1o, 2 2 0 Onrioc B paMKax
MPOUICHHBIX TEM
MopnyJib Ne3. «[IppHUIMIBI HOJIETA H 36 5 34 Teer OK Ne 3.
ynpasjiennst BAC».
Tema 1. bezonacHOCTb MOJIETOB. 2 1 1
Tema 2. Texuuka 6a30Boro 12 0 12
nuinotupoBanus FPV.
Tema 3. Ynpasnenue BAC. 2 1 1
Tewma 4. IIpaktuka moneroB bAC. 8 0 8
Tema 5. AdpoMHaMKKa U JUHAMUKA 2 0 2
roJiera.
Tema 6. [loneTsl B OrpaHUYEHHOM 5 0 5
[IPOCTPAHCTBEY, TPOH - PEHCHHT.
Tema 7. 3axBat rpysa. 2 0 2
Tema 8. BolnonHeHHE KOHTPOIBHOTO 2 0 2
[10JIETHOI'O 3aJJaHHUs. BeimonauTs noner
C TIOJTHATHEM Tpy3a
HOK Ne 4.

Mopayab Ned. [lporpammupoBaHue s 10 0 10 Tect
10J1eTOB BHYTpH nomemenus Python».
Tema 1. OcHOBBI TPOrPaMMHUPOBAHMS 4 0 4
BAC na Python.
Tema 2. PaboTa co ciMcKOM JaHHBIX. 2 0 2
Tewma 3. Pa3zpabotka anroputma

2 0 2
aBTOHOMHOTO nosieta BAC.
Tema 4. Co3aaTh CKPUNT Ha SI3bIKE
nporpammupoBanus Python s TpaxTiueckoe
CaMOCTOSITEJILHOTO YIIPABJICHUS 2 0 2

3a/laHue

KBaJIPOKOIITEPOM B TTOMEIIICHUH 0e3
ncnonp3oBanusa curnana GPS.
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Mopnyab NeS. «IIporpammupoBanue

IHOK Ne 5.

KOHTPOJIepa, ycTaHOBJIeHHOro Ha BAC 10 2 Tect

npu nomomu C++».

Tema 1. 3ydeHune HaBBIKOB CO3/IaHUS

QITOPUTMOB JIJIs1 O€CITUIIOTHBIX

JIeTaTEBHBIX aIllapaToB. 2 0

(mIporpaMMHpOBaHKE aBTOHOMHOTI'O

osiera) (Outdoor u Indoor).

Tema 2. O01Me CBEAEHUS O SI3BIKE 2 2

nporpaMmupoBanust C++.

Tema 3. Peanuzanus C++ B 2 0

[MPOrpaMMHUPOBAHUU JPOHOB.

Tewma 4. [IporpammupoBaHue aNnropuTMOB 9 0

ynpasneHust BAC.

Tema 5. Co31aTh CKpUNT Ha A3BIKE 2 0 [IpakTrueckoe

rporpammupoBanus C++. 3a7JaHue

Moayab Ne6. «Ucnosib30BaHue 12 4 Teer HOK Ne 6.

naTyukoB BAC u cOop JaHHBIX».

Tema 1. CeHcopsbl 1 TaTYuKH 17151 coopa 4 )

TTAaHHBIX.

Tewma 2. JlaTuniku: akcenepomeTp, 4 5

rupockon, nansHomep GPS.

Tema 3. [laTuuku npu cOOpke B 4 0

MaCTEpPCKOMU. [TpakTuka cOOpKu

Monayab Ne7. «O0padoTka u aHaIN3 8 4 T HOK Ne 7.
ecT

naHHbIX mojeta BAC».

Tema 1. Coop, 06paboTka u aHamu3 4 2

TaHHBIX POTOrPaMMETPUIECKON CHEMKH.

Tema 2. Coop, 06paboTka u aHaIu3 4 5

TAaHHBIX OPTO(OTOCHEMKH.

Moy Ne8. «IIpumenenne BAC B 12 12 Teer HOK Ne 8.

PA3JIUYHBIX 0TPACJIAX).
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Tema 1. Texnonorust npumenenns BAC B
reoJIe3ud U KapTorpaduu.

Tema 2. Texnonoruu npumenenust bAC B
NPYTUX OTPACiX, TAKUX KaK: - JIECHOE
XO3SMCTBO;

- OXpaHa OKPYKaIoLEeH Cpelbl;

— CEJIbCKOXO35IiICTBEHHbIE paOOTBHI.

[IpoexTHas pabora.

Jloknan o
TEXHOJIOTHH
MMPUMCHCHUA

Mopnysb Ne9. «3D - monennpoBanue u
npoextupoBanue BAC».

Tect

IHOK Ne 9.

Tema 1. OcHOBEI ABUaMO/JICIIMPOBAHUA
CaMOJICTHOI'O THUIIA.

Tema 2. OcHoBbl 3D - MoaenupOBaHUS.

Tewma 3. [1O ps 3D - MmogenupoBaHus.

Tema 4. [Tonroroska 3D - Mmoaenu K
[eyaTu.

O O[N] DN

Tema 5. Ucnonb3oBanue 3D- npunTepa
JJI ICHYATH KOMIIJICKTYIOIIUX.

Tema 6. BeiOop HaBecHOT0 000pyA0BaHUS
BAC.

Tema 7. Marepuainsl U1 IPOU3BOICTBA
bAC.

[Tpoussectn
MOJENb IS
MEYaTH.

Moayab Nel0 «I'onounsiii BAC».

Tect

ITOK Ne 10.

Tema 1. 'omounsiii BAC.

Tewma 2. Kitaccsl, mpaBuiia, Cy1efCTBO.

Tewma 3. I[locTpoeHne criopTUBHOM
TPEHUPOBKU U COBEPIICHCTBOBAHUE
MacTepCTBa.

Tema 4. ['oHOUHBIE TpacCh».
4.1 B OTKpBITOM IPOCTPAHCTBE.
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4.2 Ha FPV.

Tewma 5. [IpoxoxxaeHne roHOYHOTO
VICIIBITAHUS.

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

[Ipoxoxnenue
TOHOYHOI'0
VCIIBITaHUS
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4. Conpep:xaHue NporpaMmbl
4.1. ba3oBblii ypOBeHb 0CBOEHMSI

Mopyab Ne 1. «OcHoBBI OecnnJIOTHBIX aBHalMOHHBIX cucTteM (BAC): apxurekrypa
BAC».

Tema 1. BBoguoe 3aasarue. Texauka 6€300acHOCTH.

Jlexuust: MHCTpyKTaxX 1o TexHHKe Oe3omacHOCTH. TexHuka Oe3omacHocTd. [IpaBuia
IIOBE/ICHNUS B IIOMEILEHUH, II€ IPOBOSATCS 3aHATHSL.

Tema 2. Teopernueckue ocHoBbl BAC.

Jleknus:  3HaKOMCTBO ¢ OecnUIOTHRIMU aBHAIlMOHHBIMU cucteMamu (BAC).
Omnpenenenne becrinnornoit Apuannonnoi Cucremsl (BAC).

Tema 3. Apxurextypa BAC.

Jlexuwsi: 3HaYCHUE APXUTEKTYPHI U Y3PPEKTUBHOTO (PYHKIIMOHUPOBAHHS U YIIPABICHUS
BAC. Komnonentsl BAC camoneTHoro tuna.

Tewma 4. 3nauenue u npumeneHuss BAC B coBpeMEHHOM MUDE.

Jlexuus: Ponb TeXHMYECKMX XapaKTepUCTUK M pa3iuyHblXx BugoB BAC B pemienun
Pa3IUYHbIX 3a]a4.

Mopnyasb Ne 2. «Texnudeckoe ycTporcTBo 1 KOMINOHEeHTBI BAC».

Tema 1. OcHOBHBIE TEXHHUYECKHE XapakTepucTUK bAC, BEpTOIETHOIO U CAMOJIETHOTO
THUIIOB.

Jlexuusi: OcHOBHBIE TEXHUYECKHE XapaKTepuCTHKU BAC BEpTOJIETHOIO U CAMOJIETHOTO
THUIIOB.

Tema 2. Knaccugukarus O€CIUIOTHBIX JIETaTEIbHBIX alllapaToB.

Jlexumu: Buasl u texHuueckue xapakrepuctuku BAC: Aspocrartmueckue BAC,
PeaktuBusie BAC, BAC camonerHoro tuna, BAC BeproseTHOro Tuma, MyJbTUKONTEPHbIE U
rubpuasie BAC.

Tema 3. Kommneke ynpasnenust BAC.

[TpaxTuka: CriocoOsl 060pyaoBanus ynpasieHus cucreMbl BAC.

Tema 4. Poccuiickue npouspoaurenn bAC u ux uenm.

Jlexuusa: OcnoBHble Poccuiickue npousBoautenu bAC. Bknan B pa3sutue
oreuecTBeHHON nHAycTpun bAC.

Mopnyas Ne 3. «IIpuHuunsl nojera u ynpasiaenusa BAC».

Tewma 1. bezonacHOCT OJIETOB.

Jlekmms:  Onpenenenue 6e3omacHOCTH MoJieToB B KoHTekcTe BAC. 3HaueHune
6e3omacHocT s 3¢pdexTuBHOrO U HagexkHOro (yHKuMoHHpoBaHus BAC. AHanu3 pHCKOB H

OITACHOCTEMN.
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[TpakTuka: Beimonnenue 6e30macHOro nojera.

Tewma 2. Texuuka 6a3oBoro muioTupoBanust FPV.

ITpaktuka: Tpenaxep FPV, ynpasnenue BAC. B cumynsaTope BBITTOJIHUTE B3JIET C TOYKH
CTapTa ¥ OCaIKy Ha TOYHO 0003HAYEHHYIO TUIOIIAAKY, UCHOB3ya FPV - pexxum 1is ynpaBieHus.
[TposieTuTe CKBO3b CEPUIO BOPOT UM MEKAY 0003HAUEHHBIMU MapKepaMH, COXpaHss CTaOMIbHYIO
BBICOTY U CKOpPOCThb, B pexxume FPV. Beinmosnnute noser mo 3apaHee 3aaHHOMY MapLIPYTY C
U3MEHEHHEM BBICOTBI, UCHOJIb3yd Kak FPV, Tak u BMJ C TpeTbero Juua Jyuisi CpaBHEHUS
3 PEKTUBHOCTH yIpaBieHUs. BrimonnuTe ceputo pazBopoToB Ha 180 rpaxycoB Ha OrpaHHYEHHON
TeppUTOpUH, Ucnoib3dys FPV mns tounoro maHeBpupoBaHus. Beimonnute 3amady mo cOopy
O00BEKTOB C pAa3JIMYHbIX TOYEK KapThl, uUcnoiawb3dys FPV nns HaBuranuu v TOYHOCTH NIpU
NPUOIKEHNUN K KOKIOMY OOBEKTY.

Tema 3. Ynpasnenue bAC.

Jlexuus: [lpunnuns! ynpasnenus camonetHbiMu BAC. [IpakTuka: Beimonuaure B3ner BAC
CaMOJIETHOTO THIIA, JOCTUTHUTE 3a/laHHON BBICOTHI M CTAOMJIM3UPYHTE MOJIET HA MPSIMOM JIMHUU.
Ocy1ecTBUTE CEpUI0 IOBOPOTOB.

Tema 4. IIpaktuka noneroB bAC.

[TpaxTuka: [Tpaktuka noneros BAC.

Tema 5. AspoauHamMuKa U IMHAMUKA IOJIETA.

ITpakTka: BeIrosHHATE MTOJIET HA JPOHE B CUMYJISITOPE IIPU PA3JINYHbBIX YCIOBHAX MTOJIETA.
(3amanue BKIOYaeT B ceOs BBINOJIHEHHWE MAHEBPOB BBICIIEr0 MHJIOTaXka, MOJIEThl HAa pPa3HOM
CKOPOCTH U BBICOTE, @ TAK)KE B Pa3JIMUHBIX IOTOJIHBIX YCIOBHSIX).

Tema 6. TloneTsl B orpaHUYE€HHOM IIPOCTPAHCTBE, APOH - PEUCHHT.

ITpakTuka: BeinonHuTe 3agaHue MOJIET APOHA B OIPAaHUYEHHOM IIPOCTPAHCTBE, BHYTPU
3/1aHUS WIHM CKBO3b Y3KHE IPOXOJbI MEKIY MPETSITCTBUSIMH.

Tema 7. 3axBart rpysa.

[TpakTuka: BeimonHuTe 3a1aHue 3aXBaT U NepeMelleHUe rpy3a, aKKypaTHas
TPaHCIIOPTUPOBKA.

Tema 8. BrinonHeHne KOHTPOJIBHOTO TIOJETHOTO 3aJaHusl.

[IpakTuka: BeinmosHuTe KOHTPOJIBHOE 3aJjaHue Mo MOyI0. [IponeTeTs Tpaccey.

Moayab Ne 4. «IIporpaMmMupoBanue 1/ M10JIeTOB BHYTpU noMmeeHus. Pythony.

Tema 1. OcHoBsl nporpammupoBanusi BAC na Python.

ITpakTuka: OCHOBHBIE MOHATUA O MporpamMmupoBaHuu U ynpasieHUM BAC. OcHoBHbIE
¢byHKIIMM ~ nporpamMmHoro  mosiera.  OnepanuMoOHHBIE  CHCTEMbl M NpPOrpamMMbl s
IIPOrPaMMUPOBAHHUS TOJIETA.

Tema 2. PaGoTa co CIIMCKOM [TaHHBIX.
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ITpaxTuka: ITporpaMmmupoBanue anroputmoB ynpasienus bAC.

Tewma 3. Pa3zpabotka anroputma aBToHOMHOTO TIosieta BAC.

[Ipaktuka: Pa3zpaboTka anropurma aBToHOMHOTO mojera bAC.

Tema 4. IlpakTuueckoe 3amganue: Hamucare mporpammy Ha Python asst aBToHOMHOTO
nosnera BAC mynbT poTOopHOro THIA BHYTpU noMemieHus (B orcyrerBuu GPS curnana).

Moayab Ne 5. «IIporpammupoBaHue KOHTpoJiepa, ycTaHOBJeHHOro Ha BAC npu
nomouu C++y».

Tema 1. M3yueHne HaBBIKOB CO3JaHUS aJTOPUTMOB JUISI OCCHMIIOTHBIX JIETATEIbHBIX
ammaparoB (IporpaMMHpOBaHKe aBTOHOMHOrO nosiera Outdoor u Indoor).

[Tpaktuka. Pa3paborars anroput™ aBroHoMHOro rnosera Outdoor u Indoor.

Tema 2. OOuiue cBeeHus 0 sA3bIKe porpaMmupoBanust C++.

Jlexuwmst: OcHOBHBIE TOHATHS. AJdaBuT si3bIKa. [IpocTeie oneparmy.

Tewma 3. Peanuzanus C++ B mporpaMMUpOBaHUU JPOHOB.

[TpakTuka: [IpuMeHeHnEe IPAKTUYECKUX HABBIKOB IIPOrPAMMHUPOBAHMS.

Tewma 4. [IporpammupoBanue anroputMoB yrnpaniienust BAC.

[Ipaktuka: IlporpaMmmupoBaTh OECHMJIOTHUK Ha BBIMOJHEHUE MPOCTEHIINX ICHCTBUN
«BBEPX, BHU3Y», «BJIEBO, BIIPABOY.

Tema 5. Hanmcate nporpammy Ha C++.

[TpakThka: BEINOJHUTH CKPUINIT HAIIMCAHUSI TIPOTPAMMBI.

Mopnyas Ne 6. «Mcnosib3oBanne 1atyukoB BAC n c0op raHHBIX».

Tema 1. CeHcopbl U AaTYUKHU U1 cOOpa TaHHBIX.

Jlexuus: Kak pabotaroT natunku. Posb naTunkoB Ha ycTpoiicTse. [IpakTrka: Kak JaT4uKu
paboTaroT ¢ HH(popMaIHEH.

Tema 2. JlaTunku: akcenepoMeTp, rupockor, gaibHomep GPS.

Jlexuus: OnpeneneHue JaTYUKOB U UX POJIb B CUCTEME yIpaBieHus u HaBurauuu bBAC.
3HaueHue TaTYMKOB JIJIsl 0OecreueHus aBTOHOMHOCTHU, CTaOUIILHOCTU M 0€30I1aCHOCTH TOJIeTa.

[Tpaktuka: MHTErpupyiiTeé NaTUMKU B CUCTEMY YIPaBJIEHUs IPOHA, MOJKIIOYMB UX K
aplyMHO-KOHTPOJIJIEPY MOJIETA.

Tewma 3. JlaTurku 1ipu cOOpKE B MaCTEPCKOM.

ITpakTtuka: Tpenaxep lansHoMep pacCTOSTHUE B MAaCTEPCKOIA.

Mopnyas Ne 7. «O0pabdoTka n aHau3 1aHHbIX nojeta BAC».

Tema 1. Coop, 00paboTKa U aHAIMU3 TAaHHBIX (POTOrPAMMETPUUECKON ChEMKH.

Jlexuus: U3ydyenue TexHonoruu coopa u 00paboTka JaHHBIX (POTOrpaMMETPHS ChbEMKHU.

[IpakTrka: AHaau3 MOTYYEHHBIX JAHHBIX MO CPECTBaM (POTOrpaMMETPUUIECKON
CBHEMKH.

Tema 2. Co0p, 00paboTKa M aHANINU3 JAaHHBIX OPTO(POTOCHEMKHU.
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Jlexumst: 3ydenue TexHOIOTUU cOopa 1 00paboTKa JaHHBIX OPTOPOTOCHEMKH.

[TpakTuka: AHaNKU3 MOTYYEHHBIX JAHHBIX IO CPEACTBAM OPTO(POTOCHEMKH.

Moayab Ne 8. «IIpumenenue BAC B pa3iMuHbIX 0TPACIAAX».

Tema 1. Texnonorus npumenenust BAC B reosie3un u kaprorpaduu.

Jlexnus: Pa3zsutue u npumenennst BAC B reone3nn u kaprorpaduu. Coop u 06pabdboTka
naHHbIX. [Ipouenypa mo uCnoib30BaHUIO BO3IYLIHOTO IPOCTPAHCTBA.

Tema 2. Texnonoruu, npumensiembie BAC B pyrux oTpacisix, TakKuX Kak:

— JIECHOE XO03SIICTBO;

— OXpaHa OKpYKarollel Cpebl;

— CeJIbCKOXO35IICTBEHHbIE PaOOTHI.

Jlexuusi: MOHMTOPHHT M HHBEHTapu3auus yroguil. Co3gaHue 2JIEKTPOHHBIX KapT MOJIEH.

Jlexius:  YTOYHEHUWE rpaHMII JICCHUYECTB. BhIsABIICHUE U OlleHKa yiepOa ot
YPE3BBIYANHBIX CUTYAIUH.

Jlexuust: CO0p, aHAIU3 W aKTyalau3alMs JAHHBIX O COCTOSHUU OKpYXKarolled Cpeibl.
@ukcanus BbBIABICHHBIX HApPYLIEHUH  3KOJOTMYECKOrOo  3aKOHOJATENIbCTBA.  BbIABICHME
HECaHKIMOHUPOBAHHBIX CBAJIOK U OIPENIEICHUE UX 0OBEMOB.

Mopnyas Ne 9. «3D - mogesmpoBanue u npoekrtupopanue BAC».

Tema 1. OCHOBBI aBHaMOJEIUPOBAHMSI CAMOJIETHOTO THIIA.

Jlexuust: OnpezeneHre aBUaMOIEIMPOBAHNUS U €r0 3HauUeHHe B 00yUEeHNH, pa3BICUEHUAX
U Hay4HBIX HccienoBanusx. [Ipaktuka: BeIOpaTh MaTepuansl u codpath kopnyc BAC.

Tema 2. OcHoBbl 3D - MOZieIpPOBaHMUS.

Jlexuusi: OcHOBHBIE TEpMUHBI U TOHATHSA B 3D - MonenupoBanuu. [Ipouecc coznanus 3D
MOJIeJIEH.

Tema 3. IIporpamMmmHoe oOecnieuenue ais 3D - MojienupoBaHusl.

[TpaxTuka: I[IpoextupoBanue kopmyca u netaneit BAC.

Tema 4. IToaroroska 3D - MOAeNH K II€YATH.

[Tpaktuka: IloaroroButs 3D-moxmens ans nedatd Ha 3D-npuntepe. Otpabortarh
IPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS IPOTrPaMMHOI0 00eCTIeYeHHU .

Tewma 5. Ucnonws3oBanue 3D - npunHTepa, neyats komiuiekTyronmux bAC.

Jlexums: TexHonorus padotsl 3D npuHTepa.

[Tpaktuka: [Teyats koMIutekTyromux aeraneit. lllnudoska n o6padoTka nerasnei.

Tema 6. BeiOop HaBecHoro obopynosanus bBAC.

[TpaxTuka: Dxcmtyaranus HaBecHoro obopynosanust BAC.

Tema 7. Marepuaisl 115 npousBojacTBa bAC.

Jlexuwust: 3HaYeHHE MPAaBUIBHOTO BEIOOPA MaTepHuaioB /s mpou3BojacTBa BAC.
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[Ipaktuka: BpiOparh onTuMmanbHble MaTepHaibl Ui Mpou3BojacTBa kopmyca BAC c

y4eToM TpeOOBaHM IO MPOYHOCTH, AAPOAMHAMUKE U SKOHOMUYECKOH 2((HEKTUBHOCTH.
Moayab Ne 10. «I'onounbiii BAC».

Tewma 1. 'onounsiit BAC.

Jlexuus: Onpenenenne roHouHoro bAC u ux poJib B COpEBHOBaHMSIX U YEMITHOHATAX.

ITpaktuka: PazpaboraTs 1 HacTpouTh ciopTUBHYIO BAC 1151 ydacTusi B TOHKaX.

Tema 2. Kitaccel, npaBusia, CyA€iCcTBO.

Jlexuus: 3HaueHue copeBHoBaHuM 10 BAC nns pa3BUTUS MHIYCTPUM U TEXHOJIOTMH B
o0nacTu OECIMIIOTHON aBUALMH.

[Ipaktuka: IloAroToBKa K y4acTHIO B COPEBHOBAHUSAX 110 ABTOHOMHOMY
NUJIOTUPOBAHUIO, COOIO/Ias MPaBUia U TPeOOBAHUS K YIaCTHUKAM.

Tema 3. IlocTpoeHue cnopTUBHOM TPEHUPOBKH U COBEPILICHCTBOBAHUE MACTEPCTBA.

[IpakTuka: YnoydiieHue HaBHIKOB MAaHEBPUPOBAHUS W HABUTALIMH MyTEM MPOXOKICHUS
CJI0OKHBIX MapUIPYTOB Ha BPEMSI.

Tema 4. ['OHOUHBIE TPACCHI.

[TpaxTuka: [TpoxoxaeHne rOHOUHBIX TPACC B OTKPHITOM IIPOCTPAHCTBE.

[Tpaxktuka: IlpoxoxkneHune TOHOYHBIX TpacC Ha CUMYJATOpPE, OTPabOTKa CIOMKHBIX
MapuipyToB.

Tema 5. IIpoxoxaeHue roHoyHoro ucneitaHus. IIpaktuka: IIpoxokIeHHE TOHOYHBIX

TpacC Ha BPEM:, BBIIIOJIHCHUC CIIOKHBIX U ITPOCTBIX TOHOYHBIX HUCIBITAaHUH.
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5. KanennapHblii yueOHbIH rpaduk

Cpokn Bcero
KonuyectBo
HaumeHoBaHue | peanu3anu, . aKajieM. - IIpoao/KUTEeNbHOCTD.
(HOMep) IpyNIbI  KOJIMYECTBO Jucuunimnbl (Moay/u). bazoBblii ypoBeHb 0CBOCHUSA wacop p | AMATHI B TR ST (o)
y4eOHBIX Helelb roa LNACLY

1 2 Monynas Ne 1. «OCcHOBBI OECTIHIIOTHBIX aBHAITHOHHBIX 8 2 45
cucrteM (BAC): apxurekrypa, BACy.

1 4 Monyib Ne 2. «TexHHueckoe yCTpOMCTBO M KOMIIOHEHTBI 8 2 45
BAC».

1 18 Moy Ne 3. «ITpunuuns! nonera u ynpasieaust BAC». 36 2 45

1 5 Mopayne Ne 4. «lIporpammupoBanne BAC nnga moseros 10 2 45
BHYTpU noMmenieHus: Pythony.

1 5 Monyinb Ne 5. «IIporpammupoBaHure KOHTPOILIEPA, 10 2 34
ycranoBieHHOro Ha BAC nipu nomomu C++y.

1 6 Monyne Ne 6. «Mcnonbs3zoBanue aarunkoB BAC u cbop 12 2 45
TTAHHBIX».

1 4 8 2 45
Moayib Ne 7. «O6paboTka 1 aHanu3 JaHHbIX nojera BACy.

1 6 Monynb Ne 8. «IIpumenenne BAC B pa3nuuHbIx 12 2 45
OTPaCIIAX»

1 15 Monayns Ne 9. «3D - momenupoBanue U mpoektupoBanue, 30 2 45
BAC».

1 5 Mopynb Ne 10. «I"onounsiit BACy. 10 2 45
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6. OneHoOYHBIE MaTePHUAJIbI
6.1. ®opMbl ITMATHOCTHKH YCIENIHOTQ0 OCBOEHHUS MOV el TPOrpaMMbl

HaumenoBanue |@®opMbl 3aHATHI ®opMBbI OABEICHUS UTOTOB YpoBHH 0CBOCHUs 3HAHUI
MOYJIs Cpeanuii ypoBeHb OTtcyrcTBHMe 3HAHMI
Hu3kuii ypoBeHb 3HAHUM
3HAHUM
ba3oBblii ypoBeHb 0CBOCHHS IPOrPaMMBbI

Moayab  Ne 1. VJlexuun, Onpoc cnymareneil 1mo npoiaeHHbIMOTCYTCTBHE Hesnauurtenbusie  [[Ipounbie 3HAHUS B
«OCHOBBI ICKyCCUU TEMaM, [10/IBEJICHUE UTOTOB [3HAHWM, craOble3aTpyqHEHUsT B |IpaBUiIax TEXHUKHU
0ecnuJI0THBIX (TeopeTHUYEeCKHE |IMarHOCTUKU OCBOCHMS MOJYJIS. SHAHUS 0 |oTBeTax no [0e30MacHOCTH,
aBMAIlHOHHBIX 3AHSTHS) Tewmsl a5 onpoca: PONJIECHHOM TEPMHUHOJIOTHUU U |ONIPEACNIEHUSAX, IPUMEHEHUN
CUCTEeM (BAC): - MpaBWJIa TEXHUKHU 0€30MacHOCTH; Marepuaie onpeneneHusix bACu crpykrype BAC
apxutektypa, BAC». - onpenenenue bAC;

- xommoHeHThl BAC;

- 3HaueHue u npumeHenue bAC;

- poab BAC B coBpeMeHHOM MUpe,

KaKue 3a7a4d pelaroT Ipy IOMOIIH

HLAC
Moayas  Ne 2. |Jlexnuw, Omnpoc ciymarenei o npoaeHHbM  (OTCYTCTBHE Hesnauntenbhele  [[IpouHble 3HaHUS B 061acTH
«Texnuueckoe TTMCKyCCUU TEMaMm, MO/IBEJICHUE WUTOTOB [3HAHUM,  ClA0BIEIPOOEIbI B [TEXHUYECKOT'O YCTpPOICTBA.
YCTPOHCTBO U |((TEOpeTHYeCKHE |AMAarHOCTHKH OCBOEHHS MOJYJIS. SHAHUS 0 [3HaHWH 3HaHMS 10  [apamMeTpaMm
KoMnoHeHThl BAC». [BaHsATHsA). - TEXHUYECKUE XAPAKTEPUCTHKHU [IPOMIECHHOM TEPMHHOJIOTHM U [KJIaCCU(PHUKALIUU BAC.

[Ipaktnueckne  |BAC (BepTosI€THOr0/CaMOJIeTHOrOMaTepHae OIIPEICIIEHUAX TexHuueckne
3aHATHSA TUIIA); TEXHUUYECKOTO XapaKTePUCTUKU CaMOJIETHOTO

- Knaccuduxauuu BAC; ycrpoiictea BAC u

- Poccuiickue nponsBoaurenn bAC BEPTOJIETHOI'O TUIIA
Moayas  Ne 3. BbInosTHEHUE MTOJIETHOTO 3aJaHMsL: Cnaboe  ymeHue Y BepeHHas pabora B
«IIpuHOMIIBI HOJIETA [lunoTtupoBaHre  OpU  MOMOUIM [MUJIOTUPOBAHUSA |YMEHHE MPaBWIbHO mporpamme FPV

/| cumynstTopo u FPV. (mpoxoxnenue MOJIb30BATHCSA

ynpasJjenus BAC». Tpacchl 3a 20 CeKyHN) 000pyi0BaHUEM
Moaya» Ne 4. [lpakrtudeckme  |Hammcars nmporpammy Ha Python mnsMonens He [He yBepeHHoe [Mopeib neraer
«[IporpammupoBan [3aHATHUSA aBTOHOMHOro mnosieta BAC wmyneTHjieTaeT YIIPABJICHHUE
ue BAC Jifi b POTOPHOIO TUIIA, BHYTPH
M0JIETOB  BHYTPH
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nomemienus Pythony.

nomenienus». (B orcyrctBum  GPS
CUTHAJIA).

- IBMKCHUEC MOACIN

Moayab, Ne 5. Jleknun, Hanucars nporpammy C++: Cnaboe  ymeHHeYMEHHE MTPaBUIILHO [Y BEpCHHAS pabora c

«IIporpaMMUpoOBaH |[TUCKYCCUU - JIBUJKEHUE MOJIENIN «BBEPX-BHU3»; [IPOrPaMMHPOBA  [[0JIb30BATHCS [IPOrpaMMOi

ue KOHTPOJLJ1epa,|(TEOpEeTHIECKUE - JIBWJKEHUE «OTKPBITh, 3aKPBITh HUS 00opynoBaHHEM

YCTAHOBJIEHHOI0  HA3aHATHUSA). 3aXBaT»

BAC npu mnomommullpakTuueckue

C++». 3aHATUSA

Moayab  Ne 6. |[Jlexuuw, Vcnonb3oBaHue nporpaMMHOro |(CnaOblii HaBbIK |YMEHUE NPaBUWIBHO [Y BEpeHHAs pabota c

«Hcnonb3oBanue JTUCKYCCUU oOecriedeHus 11st 00pabOTKH TaHHBIX UCOOPKU U [I0JIb30BaThCs 00opyI0BaHUEM JUIS

nmatunkoB BAC  mu(TeopeTnueckue IIPUMEHEHH, IIOJIy4YEHUE [PKCIUTyaTalluH 000py/IOBaHUEM U  |TOTYYeHHs] UHPOpMALHU

cO0p JaHHBIX». 3AHATHSA). nHbOpMAIMM W3 TOJYYEHHBIX [(000pyJOBaHUS  |[IPUMEHEHUE

Moayar Ne 7. [[IpakTnyeckue  |HaHHBIX TEXHOJIOTHH

«O0paboTka U [3aHATHS

aHaJIu3 AAHHBIX

nojera BAC».

Moayas  Ne 8. |Jlexuum, Hanucate  goxian, mnoaroroButs [He — packpeita [[IpeseHrtanus BriOpana aKTyaJbHas

«IIpumenenue BAC Bjnuckyccun npeseHTanuio Ha TeMy: «bBAC Bfrema JTOKJIaJ1a,[IOArOTOBIIEHA, HE |0Tpaciab mnpuMmeHeHus: BAC,
Pa3JMYHBIX |(TEOPETHUYECKHE  [PA3IMUHBIX OTPACIIAX) NPE3CHTAllUs  HE[pacKpbiTa  TeMa |MOKJIAJ IIOJIHOCTBIO

0TpaCIsAX». 3aHSTHS) [1O/ITOTOBJIEHA oKJ1ana [pacKpbIBaeT TEMY

Moayabs Ne 9. «3D -Jleknun, CnaOplii  HaBBIK| YBepeHHas pa0ora,

MO/leJINpOBaHue H|TUCKYCCUH OpranuzoBaTh MacTep - KJacc, B|COOpKHU u [YMeHue NpaBUIIbHO MOJIEIUPOBAaHUE U cOOpKA]

NPOCKTHPOBAaHHUE (TeopeTHUEeCKHE  [paMKax KOTOpOTO CIIyIIATEIN |[MOJEJIMPOBAHMS  [[1OJIb30BATHCS MOJIEH

BAC». 3aHSATHS) cMoenupyroT u odopmsT Moaenb BACBAC 000pyI0BaHUEM

Moayab Ne  10. [IpakThueckue

«I" onounprit BAC». BansTus [IpoBeieHME HMTOrOBOTO T'OHOYHOTO

COPCBHOBATCJIbHOT'O ITOJICTA U Y4aCTHC

BCCX cnymaTeneﬁ B COPCBHOBAHUU
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7. PecypcHoe obecnieuenue
7.1. TpeGoBaHusl K MOMeIIEHUM
7.1.1. Crnenuanu3upoBaHHBIC KJIacchl (KPYXKKH) CO3JArOTCsS Ha 0Oa3e 00IIeoOpa3oBaTebHBIX
opraHu3aui (1Kod).
7.1.2. KoaudecTBO pabounx MECT JJIS CO3/IaHUs CTICIIMAIM3UPOBAHHOTO Kiacca (KpyxKKa) - He
MeHee 12 pabounx MecT [l 00y4YaronuXcs.
7.1.3. st co3maHus CeUaIN3uPOBAHHBIX KIAcCOB (KPYKKOB) HEOOXOAMMO TIPETyCMOTPETh
MIOMEIIEHUS JIJIsl IPOBECHMSI AyIUTOPHBIX, TPAKTHUECKUX 3aHATHI U OpraHU3aIuH IMOJIETHBIX 30H.
7.1.4. ]Ins npoBeneHUsl ayTUTOPHBIX U MPAKTUYECKUX 3aHATUN, KOTOPOE BKIIIOYAET B ce0s
CJIETYIOIINE 30HBI B COOTBETCTBUU C KOJIMYECTBOM PabOUUX MECT:
— paboyas 30Ha CO CTOJIaMU, 00OpPYIOBaHHAS B TOM YHCIIE IEPCOHATLHBIMHA KOMITBIOTEPAMU;
— pEeMOHTHas cTaHIus U 30Ha 3D-nevaru;

— pabouee MeCTO MpenoIaBaTels;

— MaJiad I10JIC€THasd 30Ha.

s mpoBefeHUs] ayAUTOPHBIX, MPAKTUYECKUX 3aHATUNH U OpraHU3alliid Mol IMOJIETHOW 30HBI
PEKOMEHIOBaHO 00ECIIeYUTh ITOMEIIeHHE TuToIIa b0 He MeHee 100-120 M 2 u BBICOTOH IOTOJIKA HE MEHEe
3 M.

7.1.5. OcHoBHas TmoJeTHass 30Ha - OOOpyJAOBaHHAas IUIOMIAJKA JUJISI  JUCTAHIMOHHOTO
MUIOTUPOBAHUSL OECHHMIOTHBIX BO3AYIIHBIX CYAOB PEKOMEHJOBAHO OOECHEUUTH IMOMEIIeHHE OOIIei
mromaapio He MmeHee 100 M2 1 BBICOTOH IMOTOIKA HE MEHEE 3 M.

7.1.6. Bo Bcex mnoMemeHHSX HEOOXOIMMO OOECHEYUTH OCBEIIEHHE B COOTBETCTBHHA C
neiictByromumu TpeboBanusimu (CanlluH) k BHyTpeHHEMY OCBEIIEHHIO PabOYHX MECT.

7.1.7. Bo Bcex momemnieHusx HeoOX0AMMO 00ecTieYnTh Hannuue ceTu THTepHeT co CKopoCThIO He
menee 100 Mo6/c.

7.1.8. Tlpum opraHm3amnuy TOJCTHBIX 30H HEOOXOJWMO OOECICUNTh HAJIMYHE JIEMII(PUPYIOMIETO
MOKpPBITUS Toja. [ToBepXHOCTh AOKHA OBITH MAaTOBOM M MMETh HEOJHOPOIHBIM PHCYHOK. JlomycTmO
MCTIONIb30BaHUE HAaleYaTaHHBIX OaHHEPOB.

7.1.9. Tlpm opraHm3anuu paboYMX MeCT OOyYaromUXCs IS MPAKTHYECKHX paboT HEOOXOIMMO
obecreunTh (PYHKIIMOHAIBHBIC CHCTEMBl BEHTWISAIUM W OTOTUICHMSI, TTO3BOJISIONINE TIPOU3BOIUTH
MPAKTUYECKHE 3aHATHSA, a TAK)KE HATMYKE KOHTYpa 3a3eMJICHHS TSI SJIEKTPOITUTAHUS U CETH CTa00TOYHBIX
MOJIKIIIOUEHUN C ONTOPa3BA3KOM M BHYTPEHHUM COIMPOTHUBIECHUEM K DIEKTPOMUTAHUIO M CIA00TOYHBIM
cetsiM. HeoO6xommMo obecrieunTh CO3/MaHue YCIOBUN ISl COXPAHHOCTH JOPOTOCTOSIIIETO 000pyI0BaHUS
(CKIaICKO€ TIOMEIIIEHUE JIJISl XpaHCHHSI, HATMYUE WHKEHEPHO-TEXHUUYECKUX CPEACTB OXPaHbl, B TOM YHUCIIC

cucTeMbl BHJeoHaOmoaeHus). OO0s3aTenbHO: TpeOOBaHHWE MO TOXKAPOOE30MACHOCTH - HAJIWYHE



MPOBEPCHHOI'O OTHETYIIUTEISA, a TaK)Ke HAJMYHE OTHEYIOPHBIX CeH(OB WIIM CYMOK JJIs XpaHCHHS
AKKyMYJIITOPOB.
7.2. MarepuajibHO - TEXHUYECKOE OCHAIIEHUE TIONIAKH POBeIeHNs 00pa30BaTeIbHOI0
npouecca
7.2.1. OO6mas 30Ha:
— CTEJUTAXH JIJIA XpaHEHHUsI 000PYIOBaHHUS;
— WHTEPAKTUBHBII HHBCHTAPH;

— SIIUKY JUIS XPaHSHHsI BEIIeH 1 000pyI0BaHHUS.

7.2.2. Manas nosjetHas 30Ha:
— ceTyaThlil KyO He MeHee ueM 3x3x3m;

— MaThl IJId CMATYCHUS yapa IIPU MMaACHUN KOIITCPOB,

— CTaHI/IOHapHHﬁ MOAYJIb; YIBTPA3BYKOBBIC U3JIYUATCIIN MASIKU (He McHee 4 H_IT.);

— KOMIUJICKT IIPOBOJOB IJIsI COCAUHCHUS HSHy‘I&TGJ’IGﬁ; KpCILJICHHUEC H3J'Iy‘laTeJ'Ieﬁ Ha CTCHY.

7.2.3. OcHOBHas TIOJIETHAS 30HA:
— obmas momaas He Menee 100-300 M2, orpakieHUE 3alUTHON CETKOM;

— KOMIUJICKT TPAaCChI AJIs IOJICTOB,

— aMOPTU3UPYIOIINE MATHI Ha TI0JI OOIIEH MTOJIETHON 30HBI;

— CHCTeMa yJIbTPa3ByKOBOM HaBUTAIIMU B ITOMeENIeHIH, coBMecTuMoi ¢ bBC.

7.2.4. PemonrtHas craHuus v 30Ha 3D-neyaru:
— croi pabounii MOHTaKHHUKA;
— paauoanmaparypsl;
— pabouee Kpeco Ha KoJecax;
— CTOJI KOMITbIOTEPHHBIIA;
— 3D - nmpunTED;
— mporpammHoe obecnieuenue i co3aanus 3D - Mmoaenei;

— mporpamma jis redatu 3D - npuHTepa;

— I1asgjabHasi CTaHIIUA C (bCHOM;

— JABIMOYJIOBUTCIIb,

— KJICeBOH IUCTOJICT,

— Habop Hanadunen;

— LITaHT€HLUPKYJIb;

— Habop MIApHUPHO-TYOLIEBOTO HHCTPYMEHTA,
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— KIJIIOYH U1 IIPOIEIUIEPOB;

— Ha0Op MHCTPYMEHTOB JUIs MalKH;
— nepxarenb «TpeThsa pykay ¢ Jymnoi;
— KOBPHUK JIJIs TAMKH;

— npuOop U3MEepeHHs HaPsHKEHUS OaTtapeu;

— pyJieTKa U3MepUTENbHAS;

— 3aXKUM JJIs1 MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KITIOYEH Y/UIMHEHHBIX;
— HabOop OTBEPTOK JIJIsi TOUHBIX padoT;

— TOPIIEBOM KJIIOY,

— KpHUMIIEp;

— mypynoBepT + Habop OuT;
— HOYTOYK;

— MbIIIb KOMIIBIOTCPHA;

— PEMKOMIUIEKT, NpeAHa3HauE€HHBIN JUIsl IPOrpaMMHUPYEMOTo yueOHOro Habopa
KBaJJpOKOIITEPA;
— PEMKOMILIEKT, IPeAHA3HAYEHHBIN JJI1 KOHCTPYKTOpA CHOPTUBHOTO KBAIPOKONTEPA;

— TyMm0a JIsi HHCTPYMEHTOB CliecapHasi.
7.2.5. Pabouee MecTo 00y4aroierocs:

— MporpamMMHUpyeMblii yueOHbIH HAOOP KBAAPOKONTEPA;

— MporpaMMHUpyeMblii yueOHBINH KBaJIPOKOIITED;

— KOHCTPYKTOP CIIOPTUBHOI'O KBaJIPOKOIITEPA;

— JIOTIOJTHUTENIbHBIE aKKyMYJISITOPBI JJIsE TPOrpaMMUPYEMBIX yu4eOHBIX HA0OpOB
KBaIPOKOIITEPOB M CIIOPTUBHBIX KBAJIPOKOITEPOB;

— FPV oukn (mem);

— KJICEBOM IIUCTOJICT;

— Habop Haaduiei;

— IITaHT€HIUPKYJIb;

— Ha0op MIapHUPHO-TYOLIEBOIO HHCTPYMEHTA,

— KJIIOY JUIsl IIPOIEIUIEPOB;

— npubop u3mMepenus HanpspkeHust LiPo 6atapen;



— PYJIETKa U3MEPUTEIIbHAS;

— 3aXKUM JJIs1 MOTOPOB;

— Ha0O0p MIECTUTPAHHBIX KIIOYECH YIITHHEHHBIX;

— Ha0Oop OTBEPTOK JJIsi TOUYHBIX padoT;

— TOPLEBOM KJIIOY;

— KpHUMIIep;

— HOYTOYK (nu [I1I9BM);

— JICCKTOITHOE MpOrpaMMHOe obecrieueHne s HoyToyka (miu [19BM);

— ¢oTorpaMMeTpUYECKOE MPOTrPaMMHOE 00ECTIICUCHNUE;

— KOMIIBXOTCPpHAA MbIIb,

— CUMYJATOP AJId aBTOHOMHBLIX I10JICTOB,

— mporpammHoe o0ecredeHue st TPEXMEPHOT0 MOIETUPOBAHUS;
— pabouee Kpeciio Ha KoJecax;
— TyMm0a JyIs1 ”THCTPYMEHTOB CJIecapHasi;

— CTOJI KOMHBmTCprIﬁ.

7.2.6. PaGouee MecTo memarora:

— HoyTOYyK (1nu [I1DBM);

— MOyJIbT paJuOyIpPaBICHHUS;

— JIECKTOITHOE MPOorpaMMHOe obecrieueHue st HoyToyka (uiau [I19BM);
— KOMIIbIOTEPHAs MBIIIb;

— CTOJI KOMITBIOTEPHBIN;
— pabouee Kpeco Ha KoJecax;

— MDY,

— MaplIpyTHU3aTop;

— poyrtep.
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8. Cnmcok HCNOJb30BAHHOM JUTEPATYPHI:

1. ®enepanbubiii 3akoH ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit

denepaunn»

2. VYxa3 [Ipesunenta Poccuiickoit @enepannu ot 07.05.2018 Ne204
«O HalMOHAJIBHBIX LENAX U CTPATErMYeCKuX 3ajadax pa3Butus Poccuiickoit denepannu
Ha nepuo 10 2024 rogay.

3. Pacnopsixenue IlpaButensctBa P® ot 21.06.2023 Ne 1630-p «OO0 yTBepKaeHUU
Crpareruu pazButus OeciuiaotTHoi apuanuu Poccuiickoit @enepannu Ha nepuoxa a0 2030
roja v Ha nepcrnekTuBy A0 2035 roja u njaaHa MEPONPUSATHI 110 €€ pealu3aiim.

4. Pacnopsixenue [IpaButenbctBa Poccuiickoit @eaeparuu ot 31.03.2022 Ne678-p
«O06 yrBepxkaennu KoHuenumuu pasBUTHS OMOJHUTEIBLHOTO OOpa30BaHUS JeTe |
IIPU3HAHUM YTPATUBLIMM Cuiy pacnopspkeHus IlpaBurensctBa Poccuniickoit ®enepanun
o1 04.09.2014 Ne 1726-p».

5. Opranuzanus o0CTyKHUBAaHUS BO3AYIIIHOTO ABUKCHHUS: yYEOHUK JIJISl CPETHETO
npodeccuonansHoro oopazosanus / A. JI. ®wmun, A. P. becryrun, B. A. CaHHUKOB; 1101
HayyHoi penakuueit FO. I'. [llatpakoBa. — MockBsa: U3natensctBo IOpaiit, 2022. — 515
¢. — (ITlpodeccnonansroe oopazoBanue). — ISBN 978 - 5 - 534 - 07607 - 3.

6. becnmioTHble serartenbHble amnmaparbl. OCHOBBI YCTpOWCTBA U (DYHKIIMOHUPOBAHHS
/AdanacbeB, YueOHUKH U yued. mocod. - MockBa: MAU. ISBN:978-5-85597-093-7.

7. BecnimioTHBIE JleTaTeNbHBIE anmapaThl: HArpy3KH M HarpeB: ydyeOHOe mocoOue Juis

cpeanero npogeccuoHansHoro odpasosanus / B. . IToropenos. — 2-e u3n., ucnp. U A00. —
Mocksa: M3narensctBo HOpaiit, 2024. — 191 ¢. — (IIpodeccronansnoe oopazoBanue). — ISBN

978-5-534-10061-7. — Tekct: anmekrponHbIi // O0pa3zoBatenbHas miaTdopma FOpaiT [cait]. —

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