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denepanbHOE TOCYJapCTBEHHOE OIODKETHOE 00pa3oBaTeNIbHOE YYPEXKICHHE JOMOJHUTEIHHOTO
npoeccuoHanbHOro 00pazoBanus «THCTUTYT pa3BUTHS MPO(HECCHOHATBHOTO 00Pa30BaHUS.

Metouueckue peKoMeHalNnU «Texnonorus pa3paboTKu JIOTIOJIHUTENBHBIX
0011e00pa30BaTeNbHBIX TPOTPAMM JUISl  YIPEXKIEHHUH OCHOBHOTO OOIIEro, CpeaHero oOmiero
o0pa3oBaHusl M YUYPEKACHUH, pEaTU3yOUINX MNPOTPaMMBI CpPEIHEro MpodecCHOHATBHOTO
o0Opa3oBaHus B paMKax (enepanbHOro npoekra «Kaapsl s 6eCMIOTHBIX aBUAIIHOHHBIX CHCTEM .

PeneH3eHTHI:

A.A.CaBun Benymuii uHxeHep — wucciaenosarenb AQO «Poccuiickasg KopHopamusi pakeTHO—
KOCMHUYECKOTO MPUOOPOCTPOEHUS M UHPOPMALIMOHHBIX CUCTEM», KaHAWJAT TEXHUUECKUX HAYK;
H.3. IlonoB pykoBoautens otaena odpazosarenbHbix yeiuyr OO0 «I'eockan MockBay;

FO0.A. JlemonoB mnpenogasarens, ['BIIOY «MockoBckuil rocynapcTBeHHbIH 0Opa3oBaTeIbHBIN
KOMILJIEKCY».  wWieH  MeTonndeckoro  OObeIUHEHHS  TeOMH(POPMAIMOHHBIX  TEXHOJIOTHH,
IOPUCTIPYACHIIUU U TIPaBa,

A.P. CaruroB npenoaaBarens cnenuaibHblx gucUIUInHE BAC, 'AIIOY «JlanmeBckuii TEXHUKO—
sKoOHOMHYeCKUH TexHukym», wieH OYMO VITIC 25.00.00 «AspoHaBuranmusi M 3KCILTyaTalus
aBUAIMOHHOM M PAKETHO — KOCMHUYECKON TEXHUKN»;

M.HM. HurmarysuuH redepanbHbiil qupekrop OO0 «Tymmnap TexHuk»;

A.A. Kapumyaaun HadanbHUK OO0 «ABuanmoHHbi yaeOHbIH 11eHTp» «AKAJIEMUS 033».

[TpoekT mporpaMMbl pacCMOTPEH Ha 3aCEAaHUU TEIarorndeckoro COBETa U yTBEPkKICH
ITpuka3 Ne 01-09-405/2024 ot 09.08.2024

IIpaBoodaanarenn MeTOAMYECKUX peKoMeHIauuii «Texnonorus pa3padoTku
JAOMOJHUTEIBHBIX 0011€00pa30BaTeIbHBIX NMPOrPAMM ISl YUpPe:KIeHHH OCHOBHOIO 001ero,
cpeaHero o0umero o0pa3oBaHWsl M YYPEKACHUH, pPeaTu3ylIHUX IPOrpaMMbl CpeaHero
npogeccnoHaIbHOTO o0pa3oBanuss B pamkax denepaasHoro mnpoexkra «Kaapsl s
0ecnMJIOTHBIX ABHAIIMOHHBIX CHCTEM).

@denepalibHOE TOCYAAPCTBEHHOE OIOKETHOE O00pa30BaTENIbHOE YUPEXKJIEHUE IOMOJHUTEIBHOTO
npodeccroHanbHOro 00pazoBanus « IHCTUTYT pa3BUTUS MTPO(HEecCHOHAIEHOTO 00pa30BaAHUY.

© denepabHOE rocyIapCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUPEkKACHUE JOMOJTHUTEIHHOTO
npoeccuoHanbHOro 00pazoBanus «MHCTUTYT pa3BUTHS NpodeccuoHanbHOTo oOpa3oBaHusy, 2024
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NEPEYEHb COKPAIIIEHUM

BecnuiioTHbIe aBUAITMOHHBIE CHCTEMBI

BecnmiioTHoE BO3AYyIIHOE CYTHO

l'ocynapcTBeHHast HTOTOBAs aTTECTALUS

®enepanbhblil 3aKk0H 0T 29.12.2012 Ne 273 — @3 «O06 obpa3zoBaHuu B
Poccniickoit denepanun

MHoro¢yHKIHOHATFHOE YCTPOWCTBO

[lepconanbHas HIEKTPOHHO—BBIYMCIUTEIbHAS MAITHHA

Pabouas nporpamma

Cucrtema aBTOMaTH3UPOBAHHOTO MTPOEKTUPOBAHHMS

CaHWTapHO — OSHUIEMHOJOTHYECKHE TpeOOBaHUS K YCTPOWCTBY,
COJCPKAHUIO W OpraHu3alid pexrMa paboTel 00pa3oBaTEIbHBIX
OpraHu3aI|il JOMOJHUTEIBHOTO 00pa30BaHus 00YJIarOIIXCS
VYxpyrnHeHHas rpymnmna npodeccuit U cnenyaibHOCTER

Y4ebHO — TeMaTHYeCKui T1aH

@denepalibHOE  TOCYIApCTBEHHOE  OrO/KeTHOoe  00pa3oBaTeNbHOE
YUpEeXKACHUE JIOMOJHHUTEIBHOTO TpodeccnoHambsHOro  00pa3oBaHMs
«MHCTUTYT pa3BUTHS TTPOPECCHOHATILHOTO 00pa30BaHMS»

[udposoit 06pazoBaTeNbHBIN KOHTEHT



COJEPKAHUE

BBEJAEHUE
Pa3nen 1««TexHoiorusi pa3padoTKu J0NMOJTHUTEIbHBIX 0011€00pa30BaTeIbHBIX IPOrPaMM sl
yUYpeKJIeHUil OCHOBHOTO O00IIEro, cpeaHero oO0IEero o0pa3oBaHHA M Y4YPeKIEHHI,
peanu3ylomuX MNpPorpaMMmbl cpeaHero mnpogeccHoOHAJILHOr0 00pa3oBaHMs B paMKax
(denepaiabHOro NMpoeKTa «Kaapwbl s 0ecnMJI0THBIX aBHAINMOHHBIX
CHCTEMD e eueuuennrneeneensnseesassnssssessasossssssssssssssssssssssssssssssssnssssssssssnssssssssssnssssnsssssssnsld
[Tpunoxxenne Ne 1. OOpazery HOMOJHUTENHLHOW 0O0IIE00pa3oBaTENBLHON OOIIEepa3BUBAIOIIEH
IIporpaMmbl TEXHUYECKOU HaIpaBJICHHOCTH «becnmnoTtHbIe ABUAIIMOHHBIEC CHUCTEMbBI» JIsd

peanu3anuu Ha 0a3e yUpPEKACHHH OCHOBHOTO OOIIEro, cpeaHero oomero o0pa3oBaHUs

[Ipunoxxenne Ne 2 OOpasen MOMOJHHUTETBRHON 0011€00pa30BaTeIbHON OOIepa3BUBAIOIIEH
IporpaMmbl TEXHUYECKOU HaIpaBJICHHOCTH «becnmnoTHbIE ABHUAIMMOHHBIEC CUCTEMBI U OTpaCiIi UX

MIPUMEHEHUSI» ISl pealn3aluu Ha 0a3ze yupexaeHUil cpeHero npodeccrnoHalbHOTO 00pa30BaHUs

Pa3znesn 2. Buenpenue nupoBoro o0pa3oBareJbHOr0 KOHTEHTA B X0/€ pPeaJu3aliu MporpaMmm
JOTOJIHMTEJbHOr0 00pa3oBaHus B paMKax peaju3zanuu ¢eaepaibHoro npoexkra «Kaapsl nis

0CCHUIOTHBIX ABHAIIMOHHBIX CHCTEMD ... ettt e et e e e e e e e e e e e e 69



BBEJEHHUE

becnimiioTHass aBManus MpEACTaBISET COOOW pPa3BUBAIOIIYIOCS OTpacib HSKOHOMHKH,
CBSI3aHHYIO C pa3paOOTKOM, M3TOTOBJICHUEM U AKCIUTyaTalleld OECTIMIOTHBIX aBUAIIMOHHBIX CUCTEM
(manee — BAC), B TOM 4HcIie B XO/I€ BBITIOJTHEHHUS aBHAIIMOHHBIX padoT.

B Hacrosimuii MOMEHT B MUpe HaOJII0JaeTCsl yCTOMYMBast TEHACHIUS pa3BUTHA phiHKa BAC
U aKTUBHOT'O HCIIOJIb30BAHUS OECIUIIOTHBIX TEXHOJIOTUN B 3KOHOMMKE ISl PEIICHMS PA3IUYHBIX
3aja4. JTO HampajieHHe 00YCIOBIEHO HE TOJBKO MOTEHIIMAIOM pa3padOTUMKOB U U3TOTOBUTENEH,
HO ¥ YCJOBHSIMH, CO3/IaBa€MbIMH (IIJITAHUPYEMBIMHU K CO3/IaHUIO) PETYIUPYIOIIMMH OpraHaMH JUIs
noBceMecTHOM skcmutyarauun BAC. B cBsi3u ¢ 3TUM BO3HHMKana HEOOXOJUMOCTb OOy4YEHHS
cnenuanuctoB B obmactu BAC, cnocoOHbIXx OpaThb Ha ce0si OTBETCTBEHHOCTh 3a pPa3padoTKy,
yrpaBieHUE U 00CTy)KUBAHNUE TaHHBIX CUCTEM.

OCHOBHBIMU TEJIIMU Pa3pabOTKU 00Iepa3BUBAIONINX 00111€00pa30BaTENbHBIX MPOTPaMM
sBisgercs (GopMUpoBaHUE y oOydarommxcs (pyHIaMeHTalbHbIX 3HaHUH B oOnactu BAC, a Taxxke
noJy4eHue npodeccuoHaIbHBIX KOMIIETCHIINNA, HEOOXOIUMBIX IS YCTIEIIHOW paboThl B 00JIacTH
MPOEKTUPOBaHMUsI, pa3paboTKH, Mpou3BoAcTBa U 3kcmutyaranus BAC.

B nanHbIX MeToaMueckux pekoMeHaauusax «TexHomorus pa3pabOTKH AOHOTHUTENBHBIX
00111e00pa30BaTEIbHBIX TPOTpaMM JUISl  YUPESXKIACHUH OCHOBHOTO OOIINEro, CpemHero oOIero
o0pa3oBaHUs M YUPEXKACHUH, peamu3ylolUuX OpOrpaMMbl CpPEOHEro MpoQEeCcCHOHATBHOIO
oOpa3oBaHus B paMKax (eaepanbHoro npoekra «Kaapsl i OECIUIOTHBIX aBUALIMOHHBIX CUCTEM»
(nanee — Meroauueckie pPEKOMEHIALMN) IPEACTaBIEHbl PEKOMEHIALUU IO CTPYKType M
coJiepKaHUI0 00IIepa3BUBarOIIKX 00111e00pa30BaTebHbIX Tporpamm. Ocoboe BHUMaHUE yIeseTcs
BbIOOPY COOTBETCTBYIOLIMX METOJIOB U ()OpPM OpraHM3aluu 00pa30BaTEILHOIO MpOlecca, a TaKkxKe
OIpEeIeNIEHUIO 1ieJIeH U 3a1a4, KOTOPbI€ I0JIKHBI ObITh JOCTUTHYTHI B IpoLiecce 00yUeHHUS.

Metoauueckre peKOMEHJALMU MOTYT ObITh MCIIOJIb30BaHbl IIPU pa3pabOTKe aBTOPCKUX
JONOJIHUTEIbHBIX ~ 00LIe00pa3oBaTeNbHbIX  OOLIEPa3BUBAIOLIUMX  [POrpaMM  TEXHUYECKOH
HanpaBieHHOCTH «becnuioTHbIE aBMAllMOHHBIE CHCTEMBl» JJIs pealu3aluud Ha 0ase
00pa30oBaTeNIbHBIX OpPraHU3alyii, pealu3yrouX MPOrpaMMbl OCHOBHOTO OOILEro, CpeHEro 0o1ero
oOpa3oBaHusl U cpenHero mnpodeccruoHambHOro obpa3oBanus (nmamnee — I[Iporpamma) ¢ 1enbio
0o0y4eHHs] KOMIIETEHTHBIX, KBaJM(PUUMPOBAHHBIX U TOTOBBIX K TPUMEHEHHIO COBPEMEHHBIX
TEXHOJIOTUH CIELUAINCTOB, KOTOpbIE CMOTYT ycmemHo paboTtate B obmactu BAC u BHOCHUTH
CYLIECTBEHHBIN BKJIAJ] B pa3BUTHE JAHHOTO HAIPABJICHUS.

Metoaudeckre peKOMEHJAllM MOTYT YTOUHSATHCS W JOIOJIHATHCA HE 4Yallle OJHOTO pasa

B I'0Jl C yU€TOM U3MEHEHM 3akoHoaaTenbeTBa Poccniickoit @enepaunu u yposHen pazsutus bAC.



PA3JIEJI 1. TEXHOJIOI'US PASPABOTKHU JOINOJIHUTEJIBHBIX
OBIIEOBPA3OBATEJIBHBIX ITIPOT'PAMM JIJIS YYPEXKJIEHUIA OCHOBHOT'O
OBIIETO, CPEJHETO OBIIEIO OGPA3OBAHHUA U YYPEXKJIEHUM,
PEAJIN3YIOIIUX TPOT'PAMMBI CPEJHEI'O IPO®ECCUOHAJIBHOI'O
OBPA30OBAHUSA B PAMKAX ®EJEPAJIBHOI'O TPOEKTA «KAJPBI I
BECIIMJIOTHBIX ABUALTMOHHBIX CUCTEM».

1.1. O01ue mojoKeHus

1.1. Metoauueckrue peKOMEH A pa3paboTaHbl B LEJIAX OKa3aHHUs METOANYECKOM MOMOIIU
MpenogaBaTelIsiM, OCYHIECTBIISIOMNUM pa3padboTky [Iporpammsl B pamkax peanusanuu ¢eaepaibHOro
npoekra «Kaapsl mist 6ecnuiaoTHBIX aBHAMOHHBIX cuctem» (manee — PII «Kaaper ans BAC»,
[Ipoexkr).

1.2. Metoauueckne peKOMEHIAIMH pa3paboTaHbl B MENAX OOECIeUeHHsT eIWHCTBA
TpeOoBaHUU K coziepkaHuto [IporpaMmel.

1.3. Meroandeckne pPEKOMEHAAIMU OIMPAIOTCS Ha OCHOBHBIC IOAXOIBI peaTu3aIliu
[Iporpammsbl, obGecnieunBaronue GOPMUPOBAHUE €AWHOTO OOpPa30BATEIBLHOIO MPOCTPAHCTBA,
MIO3BOJISIOIIEr0 00ECIEYNTh KAUYECTBEHHYIO IIOJITOTOBKY B CUCTEME HEIPEPBIBHOIO 00PAa30BaHUS:

— COOTBETCTBHE 00pa30BaTENIbHBIX MpOorpamMM M (HOpM JOTOTHUTEIBHOTO 00pa30BaHMs

BO3PACTHBIM U MHAWBUYaIbHBIM OCOOEHHOCTSIM 00y4aroIInuXcCs;
— BapUaTUBHOCTH, THOKOCTh U MOOMJIBHOCTb 00pa30BaTEIIbHBIX MPOTPAMM;
— Pa3HOYPOBHEBOCTH (CTYNEHYATOCTh) 00pa30BaTEIbHBIX TPOTPAMM;
— MOJYJIbHOCTb COJIEpPKaHMs 00pa30BaTEIbHBIX IPOrpaMM, BO3MOKHOCTh B3aUMO3a4eTa
pE3yNbTaTOB;
— OpHUEHTAalUs Ha MEeTaNpeAMETHbIE U JUUYHOCTHBIE PE3yJIbTaThl 00pa30BaHuUs;
— TBOPYECKHI U MPOJAYKTUBHBIN XapakTep 00pa30BaTeNbHBIX IPOTPAMM;
— OTKpBITBII U CETEBOM XapakTep peanu3aliii.
1.4. HopmaTuBHbIE OCHOBAaHUSA Ui CO3TaHusl U pa3paboTku [Iporpammsi:
— DepnepanbHblii 3ak0H OT 29.12.2012 Neo 273—-®3 «O6 obOpazoBanuu B Poccuiickoii
Denepauum».
— VYka3  Ilpesupenta  Poccmiickoii  ®epepammun ot 07.05.2018 Ne 204
«O HaMOHAJIBHBIX LIEJIAX U CTPAaTErH4ecKuX 3anadax pa3sutusa Poccuiickoit @enepanuu Ha NEpUOL
10 2024 ronay.
—  Pacnopsokenue IlpaBurensctBa PO ot 31.03.2022 Ne 678—p «OO6 yTBepxkIeHUH
KoHnenuuu pa3BuTHs JOMOJHUTEIBHOTO 00pa3oBaHMs JAETEH M MPU3HAHUM YTPATUBLIMM CHILY

Pacniopspkenus IIpaBurensctBa PO ot 04.09.2014 N 1726-p».



— Ilocranosnenue ['maBHOrO rocynapcTBeHHOro canutapHoro Bpaua P® or 28.09.2020
Ne28 «O6 yrBepxkmenun CII 2.4.3648-20 «CaHUTapHO—AIHUIEMHUOJIOTUYECKHE TPEOOBAHUS

K OpraHu3anuiaM BOCIIMTAHUA U O6y‘I€HI/I$I, OTAbIXa 1 O310POBJICHUSA IleTefl " MOJIO ACKID).

— Ilpuka3 MunucrepcrBa npocsemenus Poccuiickoit ®enepauun ot 27.07.2022
Ne 629 «O06 yrBepxknenun Ilopsiaka opraHuM3alMd W OCYIIECTBICHUS 00pa30oBaTEIbHOMN
JESITEIbHOCTH I10 JIONIOJHUTEIbHBIM 00111€00pa30BaTEIbHBIM IPOTpaMMam».

— Pacnopsukenue IlpaBurensctBa P® ot 21 wmrona 2023 1. Ne 1630—p
«O06 yrBepxknennn Ctpateruu pa3Butus OecnuinoTHoM aBuanuu PO Ha nmepuon no 2030 roga u Ha
nepcnekTuBy A0 2035 roja ¥ niaHa MEpONIPUATHIL 110 €€ peann3alumu».

1.5. [Ipumenenue HacTosiuX MeTOIWYECKUX PEKOMEHIAlMi He SBISeTCS TpeOOBAHUEM,
MOJJIeKAIIUM  KOHTPOJIIO TpPU TPOBEACHUM IMPOBEPOK B OpraHMU3alMsaX, pPeaTu3yroInuX
oOpa3oBaTelibHbIE IPOrPAMMBI, OpraHaMU rOCYAApCTBEHHOTO KOHTPOJIS (Ha130pa).

1.6 Meromuueckue  peKOMEHJAIMM  coAepKar  oOpaslbl  JIOTIOJHHUTEIBHBIX
o011eo0pa3oBaTeIbHbIX IPOrpaMM TexHuueckoil HarpasieHHoCTH ([Tpunosxxenue Nel, [Tpunoxenue
No2), KoTopble SBISIOTCS OPHEHTUPOM [UIS TEJAaroTMYeCKHX paOOTHUKOB B pa3paboTke H
TEMaTU4YeCKOM HAmNOJHEHHH CcOOCTBEHHBIX o0Opa3zoBaTeibHbIX MporpamMM. Kpome Toro, B
METOJAUYECKUX PEKOMEHAIUAX COAEpKATCI PEKOMEHJAINK 110 OpraHu3aluy y4eOHOro mpoiiecca,
BBIOOPY METOIOB OOYYEHHS M OIICHKE YUECOHBIX JOCTHKCHHIM 00yUJarommuXcs.

1.7. PexkomeHmyeTcsi  COOJNIFOCTM  COOTBETCTBHE  CTPYKTYPHl  JOTOJHUTEIHHOU
0o01eo0pa3oBaTeIbHON  MPOrpaMMbl  TEXHUYECKOW HAMNpPaBIEHHOCTU CTPYKTYpe MPOTPaMMBI,
yKa3aHHOU B IyHKTE 3 HAcTOANMX MeToAMUeCcKrX peKOMEH Ialni, a Takke oopasiam (IIpunoxenne
Nel, ITpumosxerue No2).

1.8. B mensax yuera peruoHanbHON crneuuduxu peanusauuu IIporpammsl B cyObekTax
Poccuiickoit @enepaniii W COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH  pa3paboTUUKH
[Iporpammel, Bripase:

- YBETUYMBATh 00BEM JIOTIOTHUTEIHHON 00IIe00pa30BaTeIbHON MPOrpaMMbl TEXHUUYECKOMN
HaNpaBJICHHOCTH, pa3pabaTbIBa€MOM Ha OCHOBE JIaHHBIX METOANYeCKUX PeKOMEH Al

- U3MEHSTh COOTHOILIEHHE YUeOHON Harpy3KH MEX1y MOJYJISIMHU, BKITIOUCHHBIMH B YUEOHBIH
IUTaH.

ITpu 5TOM pekoMeHIyeTcs COXpPaHUTh CPOK 0CBOEHUS IIporpaMmel, yka3aHHBINH B 00pa3nax
JOTIOJTHUTEIBHBIX 00111€00pa30BaTeIbHBIX IPOTpaMM TeXHUYecKoi HanpasieHHocTH (IIpunoxenue

Nel, ITpunoxenue Ne2).



2. OcHOBHBIE MOHATHS TONOJHUTEIbHOI0 00pa3oBaHus, NapaMeTpbl pa3padoTKu
IIporpaMMsl U opraHu3anus npouecca ooy4eHust

2.1. JlomonHUTENHHOE OOpa30BaHHME MPEACTABISIET cOO0O0¥ (hopMy 00pa3oBaHHUs, KOTOPOE
HaNpaBJICHO Ha YAOBJIETBOPEHHE OOpa30BATENBHBIX IMOTPEOHOCTEH Kak OOyJaromuxcs, TaK H
B3POCIBIX B HHTEIUIEKTYaJIbHOM, TyXOBHOM, HPABCTBEHHOM, IIPO(ECCHOHATBHOM Pa3BUTHH.

2.2. Hampasnennocts (nmpodunb) IIporpammsl — ompenensercss Kak: OpUEHTAIUS
00pa30BaTeILHOM TpOTpaMMbl Ha KOHKPETHBIC O0JIACTH 3HAHWUA W (WJIM) BUJBI JICATEIHHOCTH,
OTIPENIENAIONINE €€ MPEIMETHO—TEeMAaTHYeCKOe COJACp)KaHUe, BHUIBl Y4eOHOW MAEATEIbHOCTH
oOyuaroniuxcs U TpeOOBaHUS K pe3yJIbTaTaM OCBOEHUS TPOrPaMMBI.

2.3. Coneprxanue [IporpamMmbl JOJKHO OBITH OPUEHTHPOBAHO Ha:
— ¢GOopMHUPOBAHKE U PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEH 00yUJarOIMnXCs;

— BBISBJICHUE, Pa3BUTHE W TOJACPKKY TAIAHTIMBBHIX OOYYAIOMIUXCS, a TaKXKe JIHII,
MPOSIBUBIIINUX BBIAAFOIINECS CITIOCOOHOCTH;

— TpodecCHOHATEHYI0 OPUEHTAIINIO 00YJarOIINXCS,

— COLMaIM3AlMI0 U aJanTaluio 00yJaromuxcs K )KU3HU B 00IIECTBE;

— (opmupoBanue o01Iei KyIbTypbl 00y4Jaronmxcs;

— YIOBJIETBOPEHHE MHBIX 00pa30BaTEIBHBIX MOTPEOHOCTEH U HHTEPECOB 00YUaAIOMIUXCH,
He npotuBopevamux Poccuiickoit denepanmm.

2.4. TlporpaMMy WMEIOT TIPaBO pPEaM30BBIBaTh OOpa30BaTEIbHBIC OpPraHU3AIMH JIFOOBIX
TUIIOB: 00111€e00pazoBaTeIbHbIC OPraHU3aluy; IPodheccuoHaNbHbIe 00pa30BaTEIbHBIC OPraHu3alllu;
OpraHu3aluu JIOTIOJTHUTEIHHOTO oOpa3oBaHus; OpraHu3aluu JIOTIOJTHUTEIBHOTO
npohecCHOHATBHOTO 00pa30BaHMUs.

2.5. IlporpamMa JO/KHa YYMTHIBaTh BO3PACTHbIE M HWHAUBUAYyaJbHbIE OCOOEHHOCTHU
oOyuaronuxcs, HO MPH 3TOM K OCBOCHHIO 00pa30oBaTENBHOTO COJICpPXKAHUS TOIMYCKAIOTCS JIIOObIE
muna 0e3 mpenbsBieHHs TpeOoBaHMI K YpPOBHIO OOpa3oBaHHs, €ClU WHOE HE OO0YCIOBIEHO
crenuduKoil peanuzyemMoil 00pazoBaTeNbHON MporpaMMel. B pabote oO0bequHEeHM NPU HATHYUU
YCIOBUH W COTJIacHsl PYKOBOAMTENS OOBEAMHEHHS COBMECTHO C HECOBEPIICHHOJIETHUMU
00y4aroIMMUCS MOTYT Y4aCTBOBATh UX POIUTENH (3aKOHHBIE MPEJCTABUTEINN ).

2.6. OpraHuzanuu, OCYIIECTBISIONIME OOpa30BaTEIbHYIO JEATEIbHOCTb, €XKEroJHO
nepepabareiBatoT [IporpaMmy ¢ yderoM pa3BUTHUS HAyKH, TEXHUKH, KYJIbTYpPbl, IKOHOMUKH,
TEXHOJIOTUH U COIMANIbHOM cephl.

2.7. IlporpaMma — 3TO JIOKaJbHBIH HOPMATHUBHBIM JOKYMEHT, NPEACTABISIONINN CcOO0M

KOMIUICKC OCHOBHBIX XapaKTCPUCTUK 06pa3013aH1/151, B KOTOpPOM OTpaXCHbl KOHICHUTYAJbHBIC,



coJiepKaTelbHble M OpPraHM3alMOHHBIC MOJIXOAbI K OOpa30BaTENbHON JEATENbHOCTH U €e
PE3yIbTaTUBHOCTH.
2.8. YcnoBus peanuzaimu [Iporpammer:

— WCIOJb30BAHME PA3IUYHBIX OOpa30BaTENbHBIX TEXHOJOTHHA, B TOM YHCIE
JMCTAaHIIMOHHOTO O0y4YeHHUsI U B JOpMaTe CETEBOTO B3aMMOICHCTBHS;

— HCHOJb30BaHKE (HOPMBI OpraHU3aUN 00pa30BaATENHLHOMN AEITEIFHOCTH, OCHOBAaHHOH Ha
MOJYJIbHOM TPHUHIIMIIEC TTPEICTABICHHUS COACPKaHMs 00pa30BaTeILHON MPOrpaMMBbl U TIOCTPOCHHUS
y4eOHBIX IJIAHOB;

— pa3paboTka WHAUBUAYAIbHBIX YUE€OHBIX IIJITAHOB, OOECIIEUMBAIOIIUX OCBOCHHUE
oOpa3oBaTeNbHOW  TPOTpaMMBl  HAa  OCHOBE  HMHIMBUAyaJH3allMd €€  COJAEpIKaHUs
C y4ETOM 0COOEHHOCTEH M 00pa30BaTEIBHBIX TOTPEOHOCTEW KOHKPETHOTO 00YUaroIIerocs;

— obecnieueHnne OOy4YeHHUs 0 HHIMBUAyaTbHOMY Y4eOHOMY TIUIaHY, B TOM YHCIE
YCKOPEHHOTO 00y4YeHMsl, B TIpeieiax ocBanBaeMoi [IporpaMMbI B COOTBETCTBUH C YCTaHOBJICHHBIMU
JIOKAJTbHBIMH HOPMATHUBHBIMH aKTaMH OPraHU3alli{, OCYIIECTBISAIONEH 00pa30oBaTeIIbHYIO
JeSTeNbHOCTD;

— ¢1ocoOCTBOBAaHUE PEIIEHUIO 337a4 WHKIIIO3UBHOTO 0Opa3oBaHUs, HANpaBJICHHOTO Ha
obecrieueHrne paBHOTO JIOCTYyINa K 00pa30BaHUIO ISl BCEX OOYYAIONIUXCS C YUETOM pa3HOOOpas3us
0Cco0bIX 00pa3oBaTeNbHBIX MOTPEOHOCTEH W HMHIUBUIYAIbHBIX BO3MOXKHOCTEH MpHU CO3JaHHUU
CHElHAbHBIX YCJIOBUM JUId TOJNydeHHs 00pa3oBaHHs OOYyYarolmIMMHCS C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 370p0Bbs (1aree — OB3), 6e3 KOTOPhIX HEBO3ZMOKHO HIIM 3aTPYIHEHO OCBOCHHUE

00pasoBaTeNIbHBIX MporpaMm oOydaronumucs ¢ OB3.

3. TpeooBanus k cTpykrype IIporpammsi

3.1. Ctpyxrypa IIporpaMMel BKJIOYAET CIEAYIOINE CTPYKTYPHBIE IEMEHTHI:
— THUTYIBHBIN JHUCT.

— Conepxanue.

—  IloscHuTenbHas 3anMcKa.

— Y4eOHbIil M1aH MporpamMmmsl.

—  VYueOHO — TeMaTH4ecKui TUIaH.

—  CopnepxaHue IporpaMMBel.

—  KanennapHsiif yueOHbIN Tpaduk.

—  OueHOYHbIN MaTepuI.

—  Pecypchoe obecnieueHue.



—  Cnucok JuTeparypsl.
3.2. Ilpu paspabGortke Ilporpammsl opraHm3aiys, OCYLIECTBIISAIOIIAs O00Pa30BaTEIbHYIO
JEATeNbHOCTh, PYKOBOJACTBYETCS HACTOSAMIMMU METOJMYECKUMH PEKOMEHIAIMSIMH, a TakKkKe

JIOKaJTbHBIMU aKTaMH CBOEH OpraHHU3alliy, ONPEICISIOIUMEI TpeOoBaHus K CTpykType IIporpammel.

4. Pexomenauuu no ogopmiienunio pasaesos IIporpammbi

4.1. 3anoTHeHNe TUTYJIbHOIO JIMCTA

4.1.1. TuryneHblii nucT odopmisiercs Ha OnaHke opraHu3auuu. Ha TuTynbHOM nwmcrte
YKa3bIBa€TCs HAMMEHOBAHME MpPOrpaMMbl, BKJIOUaroliee B ceOsd BHJ U TOJABUJI 00pa3oBaHUS
1 00pa3oBaTENILHOM MpOTpaMMBbl (JOTOJTHHUTENbHAs 00IeoOpazoBaresibHas 00IIepa3BUBAOIIAs),
a Tak)Ke HaIMPaBJIEHHOCTh JIOTIOJIHUTEIILHOTO 00pa30BaHus (TEXHUYECKAs).

4.1.2. B cnyyae amganTanMyd MpOTpaMMbl JUis OOydYeHHUs JIMIl C OTrPaHWYCHHBIMU
BO3MOKHOCTSIMH ~ 3/IOPOBbS B HAWMEHOBAaHWUHM TPOTPaMMBl B CKOOKaX YKa3bIBaeTCs —
(amantupoBanHas). Ha TuTynpHOM JmHcTe nenaeTcs OTMETKa O PACCMOTPEHUH IPOrPAMMBbI
YIIOJTHOMOYEHHBIM OpPTraHOM, TPUQ YTBEPKICHHS MporpaMmbl. KpoMe 3Toro, Ha TUTYIIEHOM JICTE
MOTYT OBITh YKa3aHbl: OCHOBHOM BUJI IEATEIHHOCTH IO MPOrpaMMe; HauMEHOBaHHUE O0bEeIMHEHUS;
00beM, HOPMATHUBHBIH CPOK OCBOCHHS MPOTPAMMBI; BO3pacT oOydaromuxcs; (popma oOydeHWHS;
pa3paboTYUKH U PEIIEH3EHTHl IPOTPAMMBI.

4.1.3. 3aBepiaeT TUTYIBHBIN JIUCT HHPOPMALIUS O MECTE U Tojie co3aanus [Iporpammel.

4.1.4. Ha o0OpOTHOM CTpaHMLIE TUTYJIbHOM CTPAaHULBI TUTYJIBHOIO JIUCTA YKa3bIBAIOTCS: B
nepBoM ab3ale — opraHu3aliysi, COCTaBUTEIb, BO BTOPOM a03alle—peleH3eHThI; B TPEThbeM ad3are—

npaBoo6JIaz[aTem>.
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BECIMNWIOTHBIE
ABUALIMOHHBIE
CUCTEMbI

TUTYJIbHBIN JINCT

Obpazey

<o

BRLC

NoNHOE HAMMEHOBAHUE Y4YPEOUWUTENA
NMONHOE HAMMEHOBAHUE OBPA30BATE/IbHOW OPTAHU3ALIUA

AOMNONTHUTENbHAA OBLLLEOBPA3OBATEJIbHAA MPOrPAMMA
OBLLEPA3BUBAIOLLLAA MPOrPAMMA

«9KCMNYATALLUU BECMTUNOTHbIX ABUALLUOHHBIX CUCTEM»

(B COOTBETCTBMM C YCTABOM)
(HAMMEHOBAHMWE OEPA30BATENLHOIO
YUPEXIEHUA)

MPUHATO HA NEQAFOrMYECKOM COBETE:
«_»___ 20__ropg

BO3PACT OBYYAIOWMXCA: (BO3PACT OT— 40) JIET

YTBEPXJAIO

OWPEKTOP (DUMO)
HAMMEHOBAHUE OPrAHM3ALLIUUN
/PN0

NnPMkAaz Ne____

OT «__» 2024

MPOAONKUTENBHOCTb PEANTU3ALLIMK
NMPOrPAMMBI:

ABTOP NPOrPAMMbI:

(®Kno)

NEQArOr AOMNONHUTENBHOMO OBPA30BAHUSA
(HAMMEHOBAHWE OPFAHU3ALLMK)

MECTO PEANM3ALLMM:

(ALPEC)

forop, 20..T.
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4.2. Opopmienne noapasaena «Coaep:kanue

4.2.1. B conepkaHuu yKa3blBaeTCs HAUMEHOBAHME BCEX Pa3ZesioB M MOAPA3JIELIIOB, a TAaKkKe
BCC IPUIOKCHUA C YKa3aHHMEM HOMCPOB CTpaHUI] PACIIOJIOKCHHA. HyMepauHﬂ CTpaHull BCACTCA

CKBO3Has.

4.3. 3anosHenue pa3aena «[loscHuTe bHas 3aNMCKa»
4.3.1. IlosicautenpHas 3amcka 0opMIISIETCS B TEKCTOBOM BHUJE ¢ HEOOXOIUMOM peIaKIue
upudra (BelIENIEHNE, TOJUEPKUBAHNE) IMO0 B TaOINYHON (hopMe B BUJE MMACIIOPTA.
4.3.2. TlosicHuTenpHasl 3alMCKa OIMCHIBAET OCHOBHBIC XapaKTEPUCTHKH 0O0pa30BaHUs
Y OpPTaHU3aIMOHHO — MeIarOTMYeCcKHe YCIoBHA peann3anun [IporpamMmel.
4.3.3. TlosicHuTenpHas 3amMcKa HAYMHAETCS C BBEAEHUSA, B KOTOPOM OIHCHIBACTCS
XapaKTepUCTHKA MTPEMETa WIIN BUJIA ACATEIEHOCTH.

4.3.4. Jlanee yka3bpIBalOTCS:

= HOpPMATUBHBIC OCHOBAHUA  JJIA p33pa60TKI/I ImporpamMmaI (B COOTBETCTBHEC

JICHCTBYIOIIUM HOPMATUBHO — IIPABOBBIM aKTaM);
—  HaIpaBJICHHOCTH MPOTPAMMBI (TEXHUYECKas);

— aKTyaJIbHOCTh  NIpOTpaMMbl  (COBPEMEHHOCTb,  3HAUYUMOCTb,  IEJaroruyeckas
11e7IECO00Pa3HOCTh, OTINYUTENIbHBIC 0COOeHHOCTH [IporpamMmer);

Ilpumep: becnunomnuvie asuayuonnvie cucmemwvl (bAC) cmpemumenvHo u wupoxo 6xoosm
8 Hauily nogceoHesuyro icu3Hb. OHU UCNONL3VIOMCA 2e00e3Uucmamu OJis U3V4UeHUs MeCmHOCMU,
noumosviMu  ciydycbamu U UHMepHem — —  MA2A3UHaMu  Oni  OOCMABKU  NOCHLIOK
U mosapos, KUHOONepamopamu u Kiunmeukepamu 01 suoeocvemku ¢ evicomvi. BAC — smo
paouoynpagnsemoe 8030VuiHOe CYOHO, KOMOPbIM NULOM YAPAGIsem 6U3YANbHO NYIbMOM WU
oucmaryuonuo ¢ nomowwvto FPV ouxos (FPV pacuugpposwvisaemces kax First Person View, mo ecmo
«om nepsozo uya»), mo ecmv nuiom eudum noirem «enazamu BAC», 6Onazodapsa kamepe,
yemanognenHou Ha Hem. Haubonee nepcnexmusnvl BAC mynsmu pomopnozo muna. Hanpumep,
nuiom, Ynpaeusas — Keaopokonmep 60 6peMs  Noiemd, U3SMeHsiem — CKOpPOCMb,  GblCOMY
u owgywaem cmenensb c80000bl, A MAKHCE MOHCEM NOCMOMPEMb HA 3eMII0 KC8bICOKA», OCMABAACH
npu 3mom Ha 00Hom mecme. OOHO uz 2naguvix npeumywecms bAC — ucknouenue onacnocmu 0
yenogeka nNpu BbINOJIHEHUU nocmasienHol 3aoayu. OyeHb CKOpo OecnUIOMHUKU CMAHYM
HeomwveMiemMoll Yacmoio NOBCEOHEBHOLL HCUSHU: Mbl OYOeM UCNOTIb308AMb UX He MOIbKO 8 CPeOCmB8ax
Maccosoul uHgopmayuu, pazeieKamenbHulx cghepax, Ho U 8 NPOBeOeHUU 030VUHO20 MOHUMOPUH2A
00WecmeeHHOU U NPOMBbIULIEHHOU Oe30NACHOCIU, Y4ACMUYU 8 NOUCKOBO — CNACAMENbHbIX ONEPaAYUsIX,

mMemeopojlocuvecKux MCC]ZE@OGCZHU}ZX, paseec)Ke, MOHRUMOPUHSE CeNbCKOXO3SAUCMBEHHBIX yeoduzl,
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oocmaske 2py308, Kunemamozpaguu, u3o0pasumenbHOM UCKYCCmEe, 00yUeHUl U MHO2OM OpPY2OM.
Hononnumenvnoe HagecHoe obopydosanue no3eosem 00OUMbCA bICOKO2O YPOBHA MOYHOCHU

u3M€p€HuI:Z u asmomamuzayuu 6blNOJIHEHUA noJjiemHwvlx onepauuﬁ.

B nocreonee epems cmanosumcs 6ce 0Oonee NONYIAPHLIM CHOPM, CBAZAHHBIU C
nuiromupoganuem 0poHos, a maxdce FPV eonxu. Bo eécem mupe opeanuzogviearomcs yenvle aucu,
cobuparowue HA COPEBHOBAHUAX MBICAYU 3pUmenei d2mo20 HeoObluHO20 6Uda Chopma.
Jononnumenvnas obpazosamenvHas NPOSPAMMA NPeOOCMAsIAen 803MONCHOCHb KOMNEHCUPOBAMb
HeOOCMAamKuy WKOJIbHOU NPOSPAMMbL, NOIYYUMb NPAKMUYECKUEe HABLIKU U 3HAHUS, 8bIX00swue 3d
PAMKU  WKOIbHOU Npocpammvl no @usuke u ungopmamuxe. Ilapannenvho npozpamma
cnocobcmeyem peuieHuio npooiemvl NAMPUOMULECKO20 BOCHUMAHUS MOT00ENHCU 8 COBPEMEHHOU
Poccuu. Bocnumanue — 3mo coyuanvHulil 3aKa3 ooujecmaa u 20cyoapcmada.

— HOBH3HA WM YKa3bIBAIOTCS OTIUYHTEIHHBIC OCOOCHHOCTH, (CPaBHUTEILHBIA aHAIN3
MPOQIEHBIX MPOTPAMM U YKa3bIBAOTCS MPUHIMITHAILHO HOBBIC OTJIMYMS JaHHOW [IporpaMMbl oT
MOJIOOHBIX, a TAKXKE BKJIAJ pa3pabOTUMKa B COJICPIKAHME);

Ilpumep: HosusHoii npocpammel s6715€mcs BKIIOYEHUE 6 00pa308amenbHbulL Npoyecc
00YYaAOWUXCSL PA3HO20 B03PACMA (CMEULaHHble BO3PACMHbLE 2PYNNbL), MAK KAK OAHHbII HABbIK He
02PAHUYEH NO 803PACTY U He UMeem CNeYUATbHbIX (Qu3udecKux mpebosanull,

— MeTonsl M (opMbl peanm3anmu Tpu  pazpabotrke [Iporpammbl M0 CpaBHEHHIO
¢ IPYTUMY;

Ilpumep: Dopma 3amsmuil npedycmampusaem 2epynnogou memoo obyuenus. Memoo
COpeBHOBAMENbHO20 0OUeHUs. YuebHo — mpeHuposoyHble 3anycku. Yuacmue 6 COpeBHOBAHUSIX.

—  Tejaroruyeckas 1eJIecO00pa3HOCTh apryMeHTHPOBAaHHOE o0OCHOBaHHE
MEeIarOTMYeCKUX TMPUEMOB, UCIOJIB30BaHUsT (OPM, CpPEIACTB W METOJOB 00pa3oBaTEIbHOMN
JESTEIbHOCTH COCTaBHTENIEM (Pa3paO0TYUKOM) MPOTPAMMBI B COOTBETCTBUH C LEISIMHU U 3a/la4aMu
JOTIOJTHUTEIIBHOTO 00pa3oBaHus 00yJarOIIuXCs,

— uenb Ilporpammbr (310 ee cTpaTerus, (GUKCHpYOIIas KeJIaeMblii KOHKPETHBIN
pE3yNbTaT, COAEPKUT B ce0e pa3BUBAIOIINI, 00yJaIOIIUN U BOCIIUTATENbHBIN acTIeKThl);

Ilpumep: npuobuums obyuarowuxcs K MEXHUYECKOMY meopuecmasy
U cnocobcmeosams pazsUMUI0 MUKPO — MOMOPUKU NAIbYes, Peaxyuu, NpoCmpaHCmEeHHO20
8000PAdICEHUS, U3YYEHUIO OCHO8 PAOUOIIEKMPOHUKU, BO3MONCHOCIU JeMamb, BbINOIHASL Queypol
NUIOMAACA U Y4acmeos8ams 68 copesHoganusax no nuromuposanuio bAC;

— 3amauu [IporpamMmel (3TO KOHKPETHBIE MYyTH JOCTHKEHUS IIeNTH, OHH TIOIPa3AeSIOTCS

Ha I'pyIIIbI: 06yqarom1/1e (HpeI[MCTHBIC), Pa3BUBArOIIUC (KaKI/IC TBOPYCCKUC CHOC06HOCTI/I, KIKOYCBBIC
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KOMIICTEHTHOCTH MOT'YT COPMHPOBATHCS) BOCIIUTATEIIbHBIC (CBSI3aHHBIC ¢ (JOPMHUPOBAHUEM TEX WU
MHBIX JIMYHOCTHBIX KAYECTB 00YYarOIINXCs);

Ilpumep:

IIpeomemnvwie unu obyyarowue:

— 0amb 3HAHUS NO UCMOPUU ABUAYUU U ABUAYUOHHOU TMEXHUKU,

— damb npedcmasieHue 06 a3poouHamure u usuke noiema, uzyueHue CmpoeHusi OpoHoO8
U OCHO8 AIPOOUHAMUKU,

— 0OyueHue cbopke u Hacmpolike K8aOpOKONMePOs,

— 0byuenue NULOMUPOBAHUIO C NOMOWbIO VHUBEPCAILHBIX NYJIbIO8 YAPAGIEHUSL,

— 0byuenue camocmosmenbHOMY IKCNILYaAMUPOBAHUI0 pAOUOYRPABTIAEMbIX ABUAMOOeNel;

Memonpeomemnvbie unu pasgusaroujue:

— pazeumue HA8bIKO8 HKCNILYAMAyUY pAOUOMEXHUKU,

— pazeumue 102U4ecKoe0 MblUICHUSL,

Jluyunocmuvie unu 6ocnumamenvHule:

— OCnuUmMaHue CMpemieHuUs K 83aUMONOMOUU, 83AUMOBbIPYYKE,

— socnumanue CMpemieHUs NpPoooI’CAMb O0OYUeHue 6 00aAcCmu  A8UAYUOHHO2O

UHICEHEPHO2O 06pa306aHuﬂ.

— CPOKM  peaju3ali¥ MporpamMMbl  (00miee KOJMYECTBO  y4EOHBIX  YacoB,

3aIUTAHMPOBAHHBIX HAa BECh TIEPHO]] OOyUCHHUS );

—  YPOBEHb MPOTPAMMBI;

Ilpumep: (o3nakomumenvHwlil, 0a308blil, Ye1yOaIeHHbIIL).

—  QopmsI 00y4eHHs OTIPENIeTIAIOTCS OpraHu3aIye, OCYIIECTBIISIOIIEH
00pa3oBaTeIbHYIO JIeATEIbHOCTD, CaMOCTOSITEIBHO, eciu UHOE
HE YCTaHOBIICHO 3aKOHOJAATENbCTBOM P®, ((hopmbl OpraHu3aluyl JASSTENBHOCTH: IO TPYIIIaM,
WHIUBHUIyaJIEHO WJIK BCEM COCTaBOM,;

—  peXuUM 3aHATUH (YKa3bIBAOTCS MPOJOJDKUTENBHOCTh W KOJMYECTBO 3aHATHUIM
B HEJIENI0 CO BCEMH BapHaHTaMH U 00OCHOBAaHUEM 3TOTO BHIOOpA, MPOJODKUTEIBHOCTh Y4eOHOTO
qaca, BpeMs Ha OTJIBIX).

Ilpumep:  3anamus  npogooamcs  odun  pas 6 Hedemo no 2 uyaca
¢ nepepulgom na 15 munym 6 konye kaxcoozo uyaca. Cpok peanuzayuu npoepammul. 1 200 (76 uacos).
Dopma obyueHuss — ouHasl.

—  OMNHUCATh OXKHJIAEMbIE PE3YJIbTAaThl — 3TO KOHKPETHAsI XapaKTepPHCTUKA 3HAHUN, yMEHUI
U HaBBIKOB, KOTOPBIMU OBJIQJIEET OOYYAIOUIUICS; 0XKUIAEMBIH pe3yabTaT JOJDKEH COOTHOCHTHCS

C OCJIbIO MW 3agadyaMu 06y‘{CHI/I$I, Pa3sBUTHA, BOCIUTAHUA; B HJAHHOM pas3aciic HCO6XOI[I/IMO
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OXapaKTepu3oBarb MNPCAMCETHBIC, JIMYHOCTHLBIC W MCTAIPCIMCTHBIC PC3YJIbTAThI; pa3pa60TaTb
CUCTCMY OLCHKHU TMPCAMCTHBIX, JIMYHOCTHBIX MW MCTAIPCIMCTHBIX PE3YJIbTATOB 06yquH51

U JUHAMUKH JIMYHOCTHOT'O pa3BUTHUA;

Oopasey

Ilpumep: 1o oxonuanuu npocpammul obyuarowuecs 6yOym 3Hams.
byoym —  OCHOGHble 2MAnbl UCOPUU PA3GUMUS ABUAYUYU 8 HAWMel Cmpane U 3a
sHaMb: pybescom,

— cocmag u npuHyun QYHKYUOHUPOBAHUs OECNUTOMHBIX ABUAYUOHHBIX

cucmem,

—  meopuio noiéma paouoynpasisemMulx aguamooenel,

—  mpasuna 6e30nacHo2o npou3so0Cmead NoIEémos.
byoym —3anycKkams, pe2yiuposamsv U YNpasiamsv Y4eOHO — MPeHUpOBOUHOL
ymenm: Mo0envro;

— 8bINOIHAMb PUSYPbl NUTOMANHCA;

—Hacmpaueams cucmemy ynpaenenus bAC;
YCMpausams HeUCnpasHOCMuU MeXaHU4ecko20 U 3J1eKMpOoMeXaHu4ecKko2o

ceolicmea

—  ycnoBus Habopa u GopMuUpOBaHUsS Ipyln B pamkax peanuzanuu [Iporpammsr. [J{is
3¢ deKTUBHON peanu3aluy JaHHBIX IPOrpaMM BaKHBIM ATAIOM SIBIISIETCS MPAaBUIIbHAS OPTaHU3aLINs
Habopa u (popMUPOBAHUS TPYIIT O0OYyJAIOIIHUXCA. DTO 00ECIICUUT KaueCTBEHHOE U PE3yIbTaTHBHOE
oOyJeHwue.

IIpouecc HaGopa HA MPOrpaMMBbI I0ONOJTHUTEILHOT0 00Pa30BaAHUSA:

—  uHpopMalMOHHas  KammaHus.  (0Opa3oBaTelbHOE  YUYPEXKACHHE  MPOBOJST
Pa3bACHUTENbHYIO U MHPOPMALMOHHYIO KaMIIAHUIO Cped 00YyJarolMuXcs, pOJAUTENeH U 3aKOHHBIX
MIpe/ICTaBUTENeH, pacpocTpaHsaeTcss HHpopMalKs O MpeiaraeMblX IporpaMMax, UX COoAep KaHHUH,
CPOKax M YCIIOBHSIX IPOBEICHHMS);

—  [pHeM 3asBIICHHUN (KEIarolIie MOAl0T 3asiBICHNS Ha YYaCTHE B IPOrPaMMeE);

—  KOHCYNIbTallMs TENaroroB U CHEHUAIUCTOB (MPOBOAATCS  HMHJAWBHyalbHBIC
U TPYIIOBbIE KOHCYAbTAIlMM C MEJaroraMu, KOTOpbIE MOMOTYT POJUTEISIM M OO0Yy4arolIHMCS
OTIPEJCTUTHCS ¢ BBIOOPOM MPOrPaMMBbI, COOTBETCTBYIOIIEH X HHTEPECAM U BO3MOKHOCTSIM);

— oTO0p u mpuem (B ciaydae OOJIBIIOTO KOJWYECTBAa 3asBOK IMPOBOIUTCS OTOOP
00ydaroImuxcss Ha OCHOBAHUH WX MOTHBAIIUH, MPEIBLAYIIMX TOCTH)KEHHN U PEKOMEHIAITHH );

—  BXOJHas TMAarHOCTHKa IpU Habope oOyuaromuxcs He Tpedyercs.

Kpurtepuu popmupoBanusi rpynm:
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- BO3pacTHbIe Tpynnbl ((HOpMUPOBAHHE TPYII MPOUCXOTUT C YYETOM BO3PACTHBIX
KaTreropuii 0Oydaromuxcs, 9To Mo3BoJisgieT Oosiee APGEKTUBHO OpraHM30BaTh y4eOHBIN Mpoliecc

Y YYUTBIBaTh 0COOCHHOCTH Pa3BHTHS KaXIOTO BO3pAcTa);

—  YPOBEHb MOATOTOBKHM (0Oy4aroImuecs: pacrpeessioTCs B TPYIIBI B 3aBUCIMOCTH OT
YPOBHSI MX HA4aJbHOM MOATOTOBKH, YTO MO3BOJIIET CO3AABATh TPYMIBI C OJHOPOIHBIM YPOBHEM
3HAHUH ¥ ONITUMHU3UPOBATH YUCOHBIH MPOIECe);

—  COBMECTHUMOCTh OOydJarommuxcsi (MeJarord IMPOBOAAT aHAIU3 ICHUXOJIOTHYECKOM
COBMECTHUMOCTH OOYYaroIMXCsl, YTO CIIOCOOCTBYET CO3JaHHI0 KOM@OPTHON armocdepsl ams

00y4YeHHUS U B3aUMO/ICHCTBHA);

—  KOJINYECTBEHHBIN COCTaB (pa3Mep TpyMIbl ONpPEENeTcs C y4eTOM O0COOEHHOCTel
[IporpamMmbl. OnNTHUMaNIbHBIN KOJIMYECTBEHHBIN COCTaB IpyIIbl He Oosiee 12 yenoBek B rpymie, 3To
MO3BOJIUT YJENUTh BHUMAHUE KaKJIOMY 00yJaronieMycsi ¥ co3JaTh yCIOBUS IJIs1 MHIUBUIAYAIbHON
paboThI).

4.4. 3anosiHeHue pas3fesia «Y 4eOHbIH IJIAaH IPOrpaMMbI»

4.4.1. B yuyeOHOM miaHe yka3biBaeTcsi obOmuii o0bem Ilporpammsl, pacmpenenenue
aKaJIeMU4EeCKUX YacoB, OTBEAEHHBIX HAa OCBOGHHME NPOrpaMMbl IO ToJaM OOydeHHs
U JUCLUIUIMHAM (KypcaM, MOyJIsIM, TPaKTHKaM) B 3aBUCMOCTH OT YPOBHS CII0KHOCTH YKa3bIBaeTCs
omnpenensercss TPyINOEMKOCTb, 4Yepe3 O00beM MOIyned, M JEeIUTCs Ha TEOpeTUYEeCKHe
n mpaktuyeckue 3aHsaTud. Ecou B Ilporpamme mnpemycMoTpeHbl pasHble (GOpMBI OOydeHUS,
CaMOCTOsATENIbHAsL paboTa OOy4arolUXcs, 3aHATHA C HCIHOJb30BAHMEM JUCTAHLUUOHHOW (OpPMBI,

OTBCACHHOC IIJI1 HUX BPEMSA YKA3bIBACTCA B yLIe6HOM IJ1aHC OTACIIBHO.

Oopa3zey
HanmeHnoBanme
Bcero
YPOBHA Homep n HauMeHOBaHUE MOYJIA 4acoB Teopus | [IpakTuka
NPOrpamMMbl
Mopynb Nel. 8 8 0
Monynb Ne2. 8 6 2

ba3oBbIil ypOBEHb OCBOCHHS.

Hroro:
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4.5. 3anosiHeHne pa3aea «Y4eO0HO — TeMaTHYeCKMI MJIaH»

4.5.1. VTII I[Iporpammsbl oTpaxaeT MOCIIEI0BATEILHOCTh U3y4aeMbIX TEM, COCTABJICHHBIN
B COOTBETCTBHH C 3asBIICHHBIMH CPOKaMHU W dTallaMH HA BECh MEPHOJ OOydeHUS, KaKIBIA TOJl
oOyuenusi. Kaxnenii ron oOydeHus odopmissercss OTAETbHO B (opme TabIUIBI, B KOTOPOUH
YKa3bIBaeTCs IEPEYEHb Pa3/AeIoB (MOIYNIEN) U T€M, UX MOCIIE0BATEIbHOCTh, KOJIMYECTBO YACOB 110
KaKJOMY pas3zeny (MoayJ0) U TeEME € YKa3aHUEM TEOPETUUECKUX U PAKTUYECKUX 3aHATUH, a TaKXKe
dbopM arTecTanuy U KOHTPOJIS.

4.5.2. KommmuectBo wacoB B YTII ykaspiBaeTcs u3 pacuéra Ha OJHY Tpymiy. B cTonbie
«DopMbI aTTecTanuu (KOHTPOJIS)» YKa3bIBAIOTCS (DOPMBI TOABEACHUS UTOTOB OCBOCHHS KaXKJIOTO
paznena (Momynsi) (3a4eThl, MPOEKTHl, KOHKYPCHI, BBICTABKH) M CPEACTBA KOHTPOJS (TECTHI,
TBOpPYECKHUE 3a/IaHUsI, KOHTPOJIbHBIE PAOOTHI).

4.5.3. VueOHBII TJIaH MOXET COJEp)KaTh MHBAPHAHTHYIO W BapHAaTHUBHYIO YacTH, YTO

IMO3BOJIUT COCTABJIATH MHAWBUAYAJIBHBIC y‘Ie6HBIG IUTIaHbI, UCXOOs U3 MHTECPECOB U CIOCOOHOCTEH

00yJaronuxcs.
Oopasey
HaunmenoBan Homep u TpyaoemkocTh Teopus IIpakTHka CaMocTosITeJIbH dDopma
He YPOBHS HAaNMeHOBaHHe BCEro 4YacoB asi paGora KOHTPOJIS

TPOrpaMMBbI MOTYJIs

Monpyas Nel... 8 2 6

Tema 1...

Tema 2...

Hroro:

4.6. 3anosnenue pasaena «Coaep:kaHue mMporpaMMbI»
4.6.1. Copepxxanue pasfaenoB  (Moayned) W TeM  MpPOTpaMMbl  H3JIaraercs
B IIOCJIEIOBATEIBbHOCTH, CTPOro cooTBercTByrome crpykrype YTII. Ha3Banue kaxaoid Tembl
MIpOrpaMMsbl JOJHDKHO HAUYMHATHCS cO cioBa «Tema» ¢ ykazaHueM MopsiaKoBOro Homepa, kak B Y TIL
JlomxHO OBITH MPENICTaBICHO Te3UCHOE omucaHue kKaxaoi TeMbl cornacHo Y TIL Tlo kaxmoit Teme
KpaTKO OMHUCBIBAIOTCS BUJBI ACSATENBHOCTH Ha 3aHATUU: Teopus (JIEKIUS, CEMHHAp, IUCKYCCHUS,
KpYIJIBIA CTOJI, KOHCYJbTAallMsl) M TpakThka (mpakTuueckas pabota, nabopatopHas paboTa,
camocTosiITeNbHas paboTa, COpEBHOBAHUE, UTPa, IKCKypcus). [Ipu ucmonp30BaHUM TUCTAHIIMOHHBIX,
WHIUBUAYAIBHBIX (OPM 00YUCHUS PEKOMEHIyeTCs YKa3aTh, KAKHUE pa3JIeNibl TEMbI H3y4arOTCs B ATHX
¢dopmax.
Ilpumep:
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1. Tema 1. Jlexyus. Bsoonoe 3anamue. Uncmpykmaoic no mexnuxe dezonacnocmu. Texnuxa
bezonacnocmu. Ilpasuna nosedenusi 6 nomewjeHuu, 20e npogooamcs 3awsamus. Mamepuanvl
U uHCcmpymenmul. /leMmoncmpayus 603MoxicHOCmel ynpaesnenus konmepom. Ilpasunra nonvzosanus
NEKMPO0OOPYOOBAHUEM.

2. Tema 2. Jlexyus.  Ynpagnenue OecnuiomuviM —1emamenvbHblM  AnNapamoMm.
Hcnonv3oeanue yHugepcanibHozo nyibma ynpasienus, 6azogvle nacmpouku. Kanubposka nyrema
ynpaenenus. Ilposepxa pabomocnocoonocmu cucmem opona. Ilpakmuueckue 3auamusi no 3anycKy
OecnunomHo20 1emamenbHo20 annapama. Ynpasienue npocmoimu y4eOHbIMU K8AOPOKONMepamu.

3. Tema 3. Jlexyus. Yuebno — mpeHuposouHvie 3anycku paouoynpasisaemvix mooenell.
Yuebno —mpenuposounvie sanycku. Paz6op owubox, Oonywennvix npu 3anyckax mooenell.
lIpakxmuueckue 3anamus’ nNUIOMUpOBanuUe U ynpasieHue.

4. Tema 4. Illpaxmuueckue 3anamus. nepevie yueOHvle NOAEMbL. «B3ném/nocaoxa»,
«yoeporcanue Ha 3a0aHHOU 8blCOMEY», NepemMejeHUsl Knepeo — HaA3ao», Keneeo — enpaso». Pazbop
ABAPUIIHBIX CUNYAYULI.

5. Tema 5. Ilpakmuueckue 3ansamus: nuiomuposanue keaopoxonmepom. IIpouzeoocmeo
nonémos. BuvinonneHue nonémHo20 3a0aHUA  KMOYHAS NOCAOKA HA VOANEHHYIO MOUKY»,
KKOPOOOUKA», KUETIHOK», KBOCbMEPKA», K3MEUKa», 00aem no Kpyay».

6. Umoeosoe 3amsmue. I[loogedenue umocoe yuebHO20 200a. AHanuz pe3yrbmamos,

NOKA3AHHBIX HA COPEBHOBAHUAX U KOHKYpCAX.

4.7. 3anoanenue pazieia «Kanennapuslii yueOHblii rpaguk»

4.7.1. KanennapHsiii yueOHbIN Tpaduk, MpuBOaUMBI B [Iporpamme, HOCUT MPUMEPHBIH,
pexoMeHayeMblid xapakTep. B kanengapHom ydeOHOM rpaduke yKa3blBaeTcs MPOJIOJIKUTEILHOCTD
oOyueHus 1o MporpaMmme, KOJIMYeCTBO YUeOHBIX HEJIENb, CPOKU, PEXKUM 3aHATHI, UX IEPUOIUYHOCTh
U TPOJOJDKUTENBHOCT, IMOCIEOBATEIBbHOCTh MpoXOxkaeHus wmoayieil. Ilpu cocraBnenuun
KaJeHJAapHOro y4eOHOro rpaduka IODKHBI ObITh YYTEHBI BCE AUCHUIUIMHBI (MOJIYIH), 00BEM
KOTOPBIX JOJHDKEH COOTBETCTBOBaTh yueOHOMY MiaHy. [IpogomKUTeNsHOCTh U PEXKUM 3aHSITUN
JOJI’KHBI COOTBETCTBOBATh YCTAHOBJICHHBIM CAaHUTAPHBIM HOPMaM.

4.7.2. KonkpeTusupyercs KaleHAapHbIN yueOHbIH rpaduk Ha y4eOHBIN IO/l B 3aBUCUMOCTH
OT 3alpocoB TOTpeduTeneil W ycioBuil 0O0pa30BaTEeNbHON OpraHU3alliid MpU  COONIOJIEHUU

00s13aTeNIbHBIX CAHUTAPHBIX TPEOOBAHUH K PEKUMY 3aHATHH.
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Obpaszey

«YTBEpKIAO»
JIOJKHOCTD OTBETCTBEHHOTO JIMIA
N.0. ®amunus
«_»
Kanennapusiii yueOnsiit rpaguk Ha 20 — 20 y4eOHBI roa
HawnmenoBanue (Homep) | Cpoku peanmzanuu, Komu4ecTBo, | Jucrummmuel | Bcero akamem. KonngecTBo u/Hen IIpoaomxuTENnbHOCT
CPYIIIBI yueOHbIE HeJlen (Momynm) 4acoB B I'OJ KOJIMYECTBO 3aHITUH B HEJIENIO OJTHOTO 3aHITHS (MHUH)




4.8. 3anoaHenue pasgena «OueHoYHbIe MaTepPHATIbD)

4.8.1. B pa3gene ONUCBIBAETCA CHUCTEMA TEKYIIETO KOHTPOJII M IPOMEKYTOYHOM
aTTecTanuu OOYyYaroIuXcs, MPOIENYpbl JWArHOCTUKH YCIEIIHOCTH OcBoeHHs IIporpammer,
OIIEHKH TOTOBHOCTH K OCBOEHHIO COJICP)KaHHs MaTephalia TOTO MM WHOTO YPOBHS CIIOKHOCTH;
TpeOoBaHMS Ui TepeBoja OOydaromMXcs Ha CIEAYIOUHMid rox oOy4deHHs W/WIH YpPOBEHb
pOrpamMMbl. YKa3bIBAIOTCSI METOJMUYECKHE PEKOMEHJAIUH IO IMPOBEACHUIO MPOMEKYTOYHOU
aTTecTanuu (10 UTOTaM Ka)I0TO TIOJIYTOIMs FITU MOJYJIsl) U HTOTOBOM aTTECTAI[H, BO3MOKHOCTh
MOJIyueHUs: JOKyMeHTa o0 oOyueHuM YCTaHOBJIEHHOTO oOpa3ua. OmnuchiBaeTcsl cHucTeMa
BBISIBJICHUS U TIOUICPKKH TAJAHTIMBBIX 00YJAIOIIIXCS, TOOIIPEHNUS IOCTIKEHUI 00yJatonIiXCs;
PEKOMEHIAMK ISl  MHIWBHIYAITbHOTO  CONPOBOXACHUS  OOYYAIOUIMXCS, IPOSBHBIIUX
BBIJIAIONIMECS CIOCOOHOCTH. B pazzen mMoryr BOWTH pa3HOOOpa3HbIE OIICHOYHBIE MaTepHAaIIbI
B 3aBUCHUMOCTH OT CHEIH(HUKH MPOrpaMM (IHarHOCTHYECKUH WHCTPYMEHTApHii, HOPMAaTHUBHI,
KPUTEPHH OIICHKH, TIepeYeHb BOITPOCOB, TEMBI JUISI IPOSKTHBIX padoT).

Ilpumep:

Ilooseoenue npomedicymounvix pe3yiomamos:

—  nposepka meopemuvecKux 3HAHUU U NPAKMUYECKUX HABbIKOG, NONYYEHHbIX HA

3AHAMUSX,
—  Npo8epKa Npakmuieckux HagblK08 nojema Ha y4eoHol Mooenu;
—  npoeepka Hagvlkos coopku u Hacmpouxu BAC;

— yuacmue 6 COpe6HOBAHUX.

Iloosedenue umozo6 peanuzayuu npocpammoi:

— dHawusz pesyibmamos 6HYMPEeHHUX 3a4enoe no nuiomupoeanuio, C60pK€

U Hacmpotike;

- AHRAJIU3 pe3yilbmamoes, NOKA3AHHblX HA COPEEHOBAHUAX U KORKYpCAX.

4.9. 3anosnenue pasaenoB «PecypcHoe o0ecnieueHue» U «Tpe0OBaAHUSA K
MOMeIIeHHsIM MATEePHATILHO—TEeXHHYECKOr0 OCHAIIEHHUS

4.9.1. PecypcHoe oOecrieyeHHE JOJDKHO OXBaThIBaTh BCE BO3MOXKHBIE pPECYpCHI
(MaTepuanbHble, TPYAOBbIE, IPUPOIHbIE, (PUHAHCOBBIE, HH(POPMALIMOHHBIE), HEOOXOIUMBIE IS
OCYILECTBIICHHSI TPOrPaMMBbl Ha BCEX €€ dTarax.

4.9.2. HudopmaimoHHoe oOecrieyeHHe BKIIOYaeT B ce0s CIHCOK JIUTEepaTyphl,
ayJMOBU3YaJIbHBIX CPEJICTB, CCHUIKM Ha MIHTepHET—pecypchl, KOTOphIe OYAYyT MOJIE3HBI MEAArory
u/unu oOydaromumest. Ilpu peanuzanuu aganTUpoOBaHHOW 00pa3oBaTeIbHON MPOrpaMMbl

B JaHHOM Pa3acjic YKa3bIBAIOTCA TAKKC CIHCHHAJIBHBIC y‘Ie6HLIC mocooust u JUOAKTHYCCKHEC



MaTepualibl, CIEUUATbHBIE TEXHUYECKUE CpeacTBa OOy4deHHs B 3aBHCUMOCTH OT BHjJA
OTpaHUYEHUIN 00YUAIOIIUXCS.

49.3. B mepeyne wmaTepuaibHO — TEXHUYECKOTO OOECIEUYCHUS YKa3bIBAIOTCS
MUHUMAJIbHO HEOOXOAMMBbIE MaTepHajbl M OO0OpYHOBaHHE IS peau3alld IPOTPAMMBI.
LlemecooOpa3Ho OTHAENBPHO yKa3aTh pPACXOAHbIE MaTepHalbl W JIMYHOE HMYIIECTBO (¢hopma
00e2icobl, 000pydoearnue), KOTOPhIE HEOOXOIUMO MPUOOPETATH 0OYUAIOITUMCS CAMOCTOSTESIILHO.

Ilpumep:

s ycnewnoti peanuzayuu npocpammvl UMeemcs:

1. Ilomewenue ons 3anamuii:
—  CNOpMuUBHbILL 3471,
—  KabuHnem (nepeuucienue);

— Jnabopamopusi.

2. Obopyoosanue:

—  CMOJbl U CMYIbA;

—  MYIbMUMEOUUHbIU NPOEKMOop,

— wkaghvl o xpanenuss BAC u obopyoosanusi,

—  paouoynpasnsiemvle mooeau bAC (nepeuucnenue).

3. g noanoti u ycnewHou peaiu3ayuu 00pazo8amenvbHol npocpammovl NPeOnoiacaencs
UCNONIL308AHUE CNOPMUBHO20 3aNA 018 NPOBEOeHUsI OCHOBHBIX MPEHUPOBOK NO Npoduiio
npocpammbl.

4.10. 3anosinenue pasjaesa «CUCOK JUTEPATYPbD)

4.10.1. Crnucok smtepatypsl odopmisieTcss B cooTBercTBUM ¢ Tpeboanusimu ['OCT
P 7.0.100- 2018.

4.10.2. Croucok IuTepaTypbl JOJDKEH COAepXkaThb IepeueHb HW3JaHHil, B TOM 4YHUCIIE
OMYOJMKOBAaHHBIX 32 MpPEIbIAyIUe S5 JeT (MeprHoAnYecKre M3JaHus 3a MOCieqHue 3 roja), 1o
oOmieil menaroruke; Mo METOAMKE JAHHOTO BUJA JIEATEIbHOCTH; MO0 METOAMKE BOCIHUTAHUS; IO
oOmieil ¥ BO3PACTHOM NCUXOJIOTHM; MO TEOPUU M UCTOPUHM BHIOPAHHOTO BHAA JESITENbHOCTH,
oIyOJIMKOBaHHbIE yueOHbIE, METOIMYECKUE U JUIAKTHUECKUEe 0coOusl.

Ilpumep:

1. Opeanuzayua obcayscusanus 030yWHO2O0 OBUdICEHUSA: YUeOHUK Ol CpeoHe2o
npogeccuonanvrozo obpazosanus / A. JI. Qunun, A. P. Becmyaun, B. A. Cannuxos; noo nayunoui
peoakyueti FO. I'. Illampakosa. — Mockea: Hzoamenvcmeo IOpaum, 2022. — 515 c¢. —
(IIpogheccuonanvroe oopazosanue). — ISBN 978— 5— 534— 07607— 3.
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2. [lapagecov C.I'. IIpoexmuposanue koncmpyxyuu u CAY BAC ¢ yuemom aspoynpyzocmu
[Onexmponnsiii pecypc]: nocmanoska u memoowvt pewenusi 3aoayu/ Iapagecov C. I, Cuvicios
B.U.— Dnexmpon. mexcmosvie doanuvie. — Mocksa: Texnocghepa, 2022.— 182 c.— Peoicum
oocmyna. http.//'www.iprbookshop.ru/84701.html— S5C «IPRbooks».

OcHogHble 21eKmpoHHble UZOAHUS

1. Poccuiickue 6ecnunomuuxu // Caum— nopman 0Jisi KOHCOIUOAYUU npedcmasumerieli
becnuniomnoz2o coobujecmea Ha 0OHOM pecypce, C yYeivlo boaee NIOMHO2O B3AUMOOEUCMBUs
BHYMPU OMPACIU U POPMUPOBAHUA eOUHO20 UHPOPMAYUOHHO20 noas. — Peocum docmyna k
caumy: https://russiandrone.ru/publications/bespilotnye— letatelnye— apparaty.

2. becnunomnvie nemamenvuvie annapamet — bBAC. [ponvi. Hcmopus. //
npogheccuonanbrHoe unmepHem—cooouecmeo, cnpagounwiti nopmai no bAC. — Peocum docmyna
Kk caumy: http://avia.pro/blog/bespilotnye— letatelnye— apparaty— drony— istoriya ax

«Poccuiickoe obpazosarnue WWW.edu.ru.
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ITpunoxxenne Nel

JOINOJIHUTEJIbHASA OBIIIEOBPA3OBATEJIBHAS OBIIIEPA3BUBAIOIIIASA
IMPOTPAMMA TEXHUYECKOW HATIPABJJEHHOCTH
«BECIINJIOTHBIE ABUAITMOHHBIE CUCTEMbI»

JIJISI PEAJIM3AIIMU HA BA3E OPTAHU3AIIMIA OCHOBHOI'O OBIIET O,
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

MHWHUCTEPCTBO IMPOCBEIIEHUA POCCUMCKOMN ®EJNEPAIINN

denepalibHOE TOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKACHNUE JOTIOTHUTEIBLHOTO

npodeccrnoHabHOTro 00pa3oBaHust «IHCTUTYT pa3BUTHS MTPO(ECCHOHATIBHOTO 00pa30BaHU»

JlononauTenbHas o61eodpazoBaTenbHas oOiepa3BUBaloLIas mporpamma
TEXHUYIECKOH HAITpaBJICHHOCTHU

«becnuI0THBIE ABHAIIMOHHBIEC CUCTEMbI»

Bo3spact oOyqatonuxcsi: 12 — 17 ner
[TpoomKUTENFHOCTD peann3alun
nporpammel: 1 roa

ABTOp — COCTaBUTENb MPOTPAMMBI:

[IpuHATO HA METATOTUYECKOM COBETE YTBEPXJIAIO:
«_» 20 roJ Hupexrop (PUO)
HaumenoBanue opranuzanumu

/®UO

[Tpuxas Ne oT

« _» 2024

(®HO),

MeAaror JOMOJHUTEIBHOTO 00pa30oBaHUs
(HaumenoBanue opranuzaimn)

Mecro peanusanuu:

(anpec)

l'opon, 202_ .
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Opranuszanus — pa3padéoTumnk

denepanbHOE  TOCYHapCTBEHHOE  OO/DKETHOE — 00pa3oBaTelibHOE  YUPEKICHUE
JOTIOJTHUTEIBHOTO MPO(ECCHOHATBLHOTO 00pa3oBanus «MHCTUTYT pa3BUTHS POPECCHOHATIBHOTO
o0Opa3oBaHUs»

PeneH3eHTHI:

A.A. CaBun Benymuili unxeHep — wuccienoBatenb AO «Poccuiickas Kopropauus
PaKeTHO—KOCMUYECKOTO  MPUOOPOCTPOEHMST W HMHMOPMAIIMOHHBIX CHUCTEM», KaHJIUAAT
TEXHUYECKUX HAYK,

H.3. TlonmoB pykoBoauTenb otaena odpazoBarenbHbIX yeiayr OO0 «OOO0O «Ieockan
MockBay.

10.d. [JdemonoB mnpenoxaBatens [BIIOY  «MoOCKOBCKHH  roCyqapCTBEHHBIN
o0pa3oBaTeNbHBIM KOMIUIEKC», 4ieH MeToauueckoro oO0beIuHEeHUs TIeoMH(pOPMaIIMOHHBIX
TEXHOJIOTUH, IOPUCTIPYAECHLIUU U TIPaBa.

© @enepanbHOE TrOCYJAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE  YUPEIKICHUE
JOTIOJTHUTEIBHOTO MpoheccHOHATBEHOT0 00pa3zoBanus «MHCTUTYT pa3BUTHS MPO(PECCHOHATBHOTO

obpazoBanus», 2024
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1. [losicHUTeIbHAS 3aDIMCKA
BBenenue

[Iporpamma «becnunoTHble aBUAITMOHHBIE CUCTEMBI» (1aniee — [Iporpamma), paccuntana
Ha oOyvarommxcsi B Bo3pacte 12 — 17 jer, cpok peanu3anuu mporpaMMmbl 1 y4ueOHbIH roj.
[Iporpamma  mpenmnosnaraer  pa3BuTtue  OOydamOIMXCa B OOJACTH  MOJICIMPOBAHUS,
MPOrpaMMHUPOBAHMS, THJIOTHPOBAHMS, a TaK)Ke HampaBieHa Ha (HOPMHpPOBAHHME 3HAHUU U
HaBBIKOB, HEOOXOJUMBIX i palboThl ¢ OECNMJIOTHBIMH ABUAIIMOHHBIMH CHCTEMaMH,
CrOCOOCTBYET Ppa3BUTUIO HMHXKEHEPHO — KOHCTPYKTOPCKOTO MbIuieHus. [Iporpamma
«becnuI0THBIE aBUAIIMOHHBIE CHCTEMBI» pa3paboTaHa ¢ y4€TOM BO3PACTHBIX OCOOCHHOCTEH M
WHTEPECOB IEJCBOUN ayUTOPUN 00YUaAIOIITUXCS.

[Iporpamma sBiIsIeTCSI aBTOPCKOM M COCTaBJI€HA Il OpPraHU3alMy JOTIOJHUTEIbHOU
NESITETFHOCTH Ha 0a3e OCHOBHOTO OOIIEro, CpeTHero odiiero oopa3oBaHus U OPUESHTUPOBAHA HA
00YJarOIINXCsl, TPOSIBIISTIONTNX MHTEPECH U CKJIOHHOCTH B 0071aCTH HH(POPMATHUKH, MAaTEMATUKH,
(bM3UKH, TEXHOJIOTHH, OCHOB 0€30TIaCHOCTH JKU3HEACITSIIbHOCTH U aBUAIIHH.

HopMaTuBHBIC 0OCHOBAHUS 1JIs1 pa3pad0TKH NMPOrpaMMBbl:

— @enepanbHbIil 3aKk0H 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit
denepaununy;

— Vka3 Ilpesunmenta Poccuiickort  @enepanuu ot 07.05.2018 Ne 204
«O HaMOHAIBHBIX LEJNSIX U CTPATErMUYECKUX 3amadax pa3zButus Poccuiickoir denepanuu Ha
nepuon 10 2024 rongay;

Pacnopstxenune IlpaBurensctBa PO ot 21.06.2023 Ne Ne 1630-—p «OO06 yTBEepkacHUH
Crpateruu pa3sutus OecriuiaoTHON aBuanuu Poccuiickoit deneparuu Ha nepuoa 10 2030 roga u
Ha nepcnekTuBy 10 2035 roga u miaHa MEpONPUATHN TI0 €€ peaIu3alun»;

— Pacnopsuxkenue [IpaButensctBa PO ot 31.03.2022 Ne 678—p «OO0 yTBep>KICHUH
Konuenimu pa3BuTust JOMOJTHUTEIHHOIO 00pa30BaHUs JETEH W MPU3HAHUM YTPATUBIIUM CHITY
Pacnopstxenus [IpaBurensctea PO ot 04.09.2024 Nel1726-p»,

— IlocraHoBinenue [7MaBHOrO TOCYHapCTBEHHOTO CaHUTapHOro Bpada PO ot
28.09.2020 Ne28 «O6 yrBepxaenun CII 2.4.3648-20 «CaHUTapHO—AMHIEMHOIOTHUECKHUE
TpeOOBaHUSI K OpraHM3alUsM BOCHUTAHHUS M OOYyYEeHHs, OTJbIXa W O3JIOPOBJICHUS AETeH H
MOJIOJIEKN Y,

— Ilpuka3 MunucrepctBa npocsemenust Poccuiickont ®enepaunn ot 27.07.2022
Ne 629 «O06 yrBepxknaenun Ilopsaka opraHM3allid M OCYIIECTBIIEHHS 00pa30BaTEbHON
JEeSITeNLHOCTH IO IOTIOTHUTENLHBIM 00111€00pa30BaTebHBIM IPOTPAMMaM).

HanpaBieHHOCTH NPOrpaMMBbl — TEXHUYECKASI.
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AKTYaJlbHOCTH POrPpaMMBbl.

B cootBerctBun c yrBepxaeHHONM oT 21 wurons 2023 Ne 1630—p IlpaBurensctBOoM
Poccuiickoit ®enepannn Crpareruei pa3suTus OeciuiaoTHON aBuamu Ha nepuon a0 2030 roxa
u Ha nepcnektuBy 10 2035 roga, B Onmkaiiiiue IIecTh ¢ MOJOBUHOM JieT B Poccum nosmkHa
MOSIBUTBCS HOBAsl OTpPacib SKOHOMMKH, CBsI3aHHAas C IPOU3BOJCTBOM M HCIOJIb30BAHUEM
rpakJIaHCKUX OecnmIOTHBIX ammapartoB. [lannas [IporpaMma B pamkax ¢enepaibHOTO MPOEKTa
L«Kanpe! 1y GecMIOTHBIX ABMAIMOHHBIX CHCTEM» HAIMOHAIBHOTO NpoekTa «becrnmmoTHble
aBUAILMOHHBIE CHCTEMBI» 00ecTeuynBaeT 00yJarouMcs BO3MOKHOCTh OCBOUTDH 3HAHUS B 00J1aCTH
OCCHMIIOTHBIX JIETATEIBHBIX allapaToB, HABBIKM IPOTPAMMHUPOBAHUS, MOJICIMPOBAHUSI H
MUIOTUPOBAHUSA, KOTOpbIE B HACTOsSIIEe BpeMsl SBISIOTCA BocTpeOoBaHHBIMU. KoHuemnuus
[IporpaMMbl  OKa3bIBa€T BJIMSIHHME Ha  paclIMpEHUE JIOTIOJHUTEIBHOrO  00pa3oBaHUS
oOyyarouuxcs, peaju3aluio MOJIOACKHON TOJUTUKM W CO3/JaHHE CHCTEMBbI MOJArOTOBKHU
CIEIUATUCTOB B 007acTH pa3pabOTKH, TPOU3BOJCTBA U OKCIUTyaTallMk OECHUIOTHBIX
aBUAIMOHHBIX CUCTEM, a TAKK€ KOHTPOJIb 32 YpOBHEM KBaJM(UKALUU TaKuX creruanuctoB. [Ipu
peaiiMzallMi  MpoeKTa OoJbIlIOE BHUMAHUE YJENAETCSs IPUBJICUYECHUIO  OO0YyYaromuxcs
00pa30BaTENIbHBIX YUPEXKAECHUH K Y4acTHUIO B IPOrpaMMax IO OECHUIOTHBIM aBHALMOHHBIM
cucremaM. Takum 00pa3oM, BO3MOXKHO YCHIINTh TEXHOJIOIMUECKUI MOTEHLUAN A 0OecreueHus
0€30I1aCHOCTH CTPAHBI, MOBBIIEHUS YPPEKTUBHOCTH SIKOHOMHUKH U YIIyUIIEHUs Ka4yecTBa XKU3HU
rpaxjaad. B utore B Poccun 10oynkHa BO3HUKHYTh HOBasi 3KOHOMUYECKAs OTpacilb, CBA3aHHAs C
pa3paboOTKOIl U UCTIOIb30BAHUEM I'PAXKIAHCKMX OECIMIIOTHBIX aliaparos.

HoBu3Ha 37011 nporpaMMsl 3aKiIH04aeTCs B UHTETPALIMU COBPEMEHHbBIX U MHHOBAIIMOHHBIX
JOCTIDKEHUM B 00JacTH Majoi OecMIOTHOM aBHALMM, a TaKKe HCIOJIb30BaHUU LIU(POBBIX
TEXHOJIOTUH, BKIIt04as LU(ppoBOi 00pa30BaTeNbHbIN KOHTEHT.

Metoabl u ¢popmbl peanuzannu [IlporpamMmmel:

— OJHHM U3 KIHYCBBIX METOJ0B SABJISICTCA MPOCKTHO—OPUECHTUPOBAHHOC 06yt1e1me,
KOTOPOC IO3BOJIACT 06y‘IaIOIJ_[I/IMC$I IIPUHHUMAaTb AKTUBHOC Y4aCTHC B pa3pa60TKe H pCalin3allin
PCaJIbHbIX IIPOCKTOB, CBA3aHHLBIX C HCIIOJIB30BAHHCM BAC. O3ror MECTO CHOCO6CTByeT

er'IY6J'ICHI/IIO 3HaHPII>i, Pa3BHUTHIO TBOPUYCCKOI'O MBIIJICHHA 1 HABBIKOB KOM&H,I[HOIZ pa6OTLI;

— HHTepaKTHBHbIE MeTOAbl O0y4YeHMs, TaKkhUe KaK CUMYJSLUU M BHUPTyaJbHbIE
na0opaToOpuM, UTParOT BaXHYI poJib B moAarotoBke cnermuanuctoB no BAC. CneuumanbHbie
IIPOrPaMMHBIE KOMIUIEKCHI MO3BOJISIOT MOJEIMPOBATH PA3IMYHbIE CLEHAPUM I0JIETa APOHOB,
aHAJM3UPOBATh MOBEACHUE aNIapaToB B CIOXKHBIX YCIOBHIX U MPOBOJUTH SKCIIEPUMEHTHI 0e3

PpUCKa NOBPCKIACHUS HOpOFOCTOHH.ICﬁ TCXHUKU,

1 https://firpo.ru/activities/projects/federalnyy—proyekt—kadry—bas/
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— NpaKTHYecKHe 3aHATHSA, I7ie 00yJaromuecss MOTyT HEeTOCPEICTBEHHO YIPABIISATh
OCCHWIOTHBIMM aBHALIMOHHBIMUA CHUCTEMaMH, SBJISIOTCS HEOTHEMJIEMOH 4YacThbl0 Y4eOHOTO
mnporecca. DTU 3aHATUS TO3BOJIIOT OTPa0dOTaTh HABBIKM YIPABJICHUS JIPOHOM, OIEHUTH €ro

IIOBCACHHUEC B PA3JIMYHBIX CUTyalUIX M YCOBEPIICHCTBOBATh TCXHUKY IIMJIOTUPOBAHUA,

— TEOPETHYECCKHUEC JJCKIUU U CEMUHAPCKUE 3aHATHUNA, HAIIPABJIICHHLIC Ha WU3YUCHUC
OCHOB OECITHJIOTHBIX ABUALIMOHHBIX CHUCTCM, IMMPUHIUIIOB II0JICTA W YIIPABJICHUA, TCXHHUYCCKOI'O

ycTpoiicTBa 1 acnekToB npuMeHeHuss BAC B pa3nuuHbIX O0Tpacisx;

—  COpeBHOBaTeJbHbINH METO/ — 3TO CIIOCOO BBIMOJIHEHUS IPAKTUYECKUX YITPaKHEHNUN
B (popme copeBHOBaHUI. CyIIHOCTh METOJA 3aKJIIOYAETCS] B MCIIOJIb30BAaHUM COPEBHOBAHUH B
KauCCTBC CPCACTBA NOBBIICHUA YPOBHA IMMIOATOTOBJICHHOCTHU 06yanOHIHXC${.

dopMaMu OpPraHu3aluM 3aHATHH SBJISIOTCA TPYIIOBas (TEOpETHYECKash 4acTh) M
WHIUBUAYAIbHO — IPyNMoBas (MpaKkTH4YecKas YacTh).

IMeparornyeckasi mesjaeco00Pa3HOCTb HACTOSIIEH MPOrpaMMBbl 3aKIIOYAETCSI B TOM, YTO
II0CJIE €€ OCBOCHMUS 06yqafonmecs[ IoJIydaT 3HaHUAd U YMCHUSA, KOTOPBIC IMO3BOJIAT UM ITIOHATH
OCHOBBI YCTpOICTBa OECIMIIOTHOT'O JIETATENILHOTO allliapara, IpUHLHUIIBI pabOTHI BCEX €r0 CUCTEM
U UX B3aUMOJICUCTBUS, TEXHOJOTHIO MUJIOTUPOBAHMS U YIPABJICHUS, & TAKKE OTTOYUTH CBOMU
HaBbIKM B MWIOTHpOBaHMUM BAC ¥ TNOJYy4UTh COPEBHOBATENBHBIM OMNBIT HA PA3THUYHBIX
TPEHUPOBOYHBIX 0a3ax.

Hacrosimas mporpamMMa CcOOTBETCTBYET OOUIEKYJbTYpHOMY YpPOBHIO OCBOGHUS U
MIPEIoiaracT ylAOBJICTBOPEHUE MO3HABATEIBLHOIO MHTEpeca OOydalollerocs, pacluIMpeHue ero
MH()OPMHUPOBAHHOCTH B 00JacTU OECHUJIOTHBIX JIETaTEIbHBIX allapaToB M CUCTEM, a TaKkKe
oOoraieHre HaBbIKaMU OOIIEHUS U NPUOOpPETeHHE YMEHUN COBMECTHOM NESTENIbHOCTH MpHU
OCBOEHHUH IPOrPAMMBI.

Heap Ilporpammbl AONOJHUTENLHOTO 00pa3oBaHUs MpeadrnojiaraeT (GpopMUpOBaHHE H
pa3BuTHE MpO(ecCHOHANBFHON OpHUEeHTAMU OO0yJalolerocs, pa3BUTHE HMHTEIUICKTYaIbHbIX
CIOCOOHOCTEH U MMO3HABATEIBHOIO HHTEpeca K OECIUIOTHBIM aBHAIIMOHHBIM CUCTEMAaM.

3apaum:
JInyHOCTHBIE (BOCHIUTATEIbHBIE):
— BOCIHUTaTh WHTEpEC K TEXHHKE WU TPYyAYy, pa3BUBaTh TBOPUECKHE CHOCOOHOCTH

n (l)OpMI/IpOBaTB KOHCTPYKTOPCKUC YMCHUA U HABBIKHU;
— IIPUBUTH KYJIBTYPY HPpOU3BOACTBA U C60pKI/I OCCITUIIOTHBIX ABHAllMOHHBIX CUCTEM,
— C(l)OpMI/IpOBaTB YYBCTBA KOJUJICKTUBU3MA, B3aMMOIIOMOIIH,

— BOCIIMTAaThb BOJIO, YYBCTBO CAMOKOHTPOJIA, OTBETCTBCHHOCTH,
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— copMHpOBaTh CO3HATEILHOE OTHONIEHHE K O€30mMacHOCTH Tpyda IpH

HU3TOTOBJICHUHN MOJCIICH;

- BOCIIUTAaTh TI'pPaXAaHCTBCHHOCTb, TOJICPAHTHOCTb, AOYXOBHO — HPABCTBCHHOC

CaMOCO3HAaHUCE,

— (dopmupoBaTh MATPHOTHYECKYIO TO3HUIMIO IMOJAPOCTKA Yepe3 BKIIOYEHUE €ro B
TEXHUYECKOE TBOPUECTBO U MO3HABATEIIbHYIO JCSATEIbHOCTb.

MeranpeaMeTHblie (pa3BUBaIOIIKE):

— Pa3BUTH y 06yqafonmx051 OJICMCHTHI TEXHUYECKOT'O MBIIIJICHU S,

M300peTaTeIbHOCTH, TBOPUYECKOW HHUITUATHBHI;

—  pa3BUTh TJIa30Mep, OBICTPOTY PEAKIUY;

—  pa3BUTh ycepaue, TEPICHNE B OCBOCHUN 3HAHUMH;

— ¢opMHpOBaTH OCO3HAHWE POJIM TEXHUKH W TEXHOJOTHUU IJIsi MPOTPECCUBHOTO
pa3BUTHSA 00IIECTBA;

— TIOBBIIIEHWE CEHCOPHOW YYBCTBUTEIBHOCTH, PA3BUTHE MEIKOW MOTOPUKUA U
CHHXpOHHM3AIMU paboOThl 00euX pyK 3a cYeT OOy4YeHHsS MIIOTUPOBAHUS OECIIHIIOTHBIX
JIeTaTeNbHBIX anmnapaTos;

—  pa3BUTHE TNCUXO(U3HOIOTMUYECKUX KadeCTB YYEHUKOB: TMaMsTh, BHHMAaHHUE,
CIIOCOOHOCTH JIOTUYECKU MBICIUTH, aHATU3UPOBATh, KOHIIEHTPUPOBATH BHUMAHUE HA TJIABHOM.

IIpenmerHbie (00yuaromue):

—  BbIpa0OTKa HABBIKOB MUJIOTUPOBAHUS OECIUIIOTHBIX JIETATENbHBIX allapaToB;

— JaTb IICPBOHAYAJIbHBIC 3HAHUA O KOHCTPYKIUHU OCCIMMIOTHEIX JIETAaTEJIbHBIX

anmnapaTos;
—  Hay4yuTh [IpaBUiIaM OOCTYyKUBaHUs, COOPKU OCCIHUIOTHBIX JIETaTEIbHBIX alllapaToB;
—  Hay4yuTh nporpammupoBaHuio bAC;
—  03HAaKOMHUTH C MPaBUIAMU 0€30TIaCHON pabOThl C UHCTPYMEHTAMH;
—  O03HAaKOMHUTH C MPHUHIUIOM PabOTHI aBUAMOJEIBHBIX JBUraTeled U UX IPaMOTHOMN
JKCILTyaTaluu;

— HaTb TICPpBOHAYAJILHBIC 3HAHHUA 110 PAJUOIJICKTPOHUKE U O6y‘H/ITB [IpUuHIHIIaM

paboTHI pauoTIepeIatoero 000py10BaHus, €r0 HACTPOMKOM;
—  7aTh 3HaHMA B oOnactu 3D — moaenupoBanus u npoektupoBanus bAC;

— O6y‘-II/ITB IpaBHJIaM 0e30IacHOM OKCILUTyaTaluu OCCIUIIOTHBIX JIETATEIIbHBIX
armapaTtosB.

Cpoxku peasmsanum Ilporpammsbr: 144 ygaca.
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YpoBeHb POrpaMMBbl: OJHOYpOBHEBas (0a30BbIif YPOBEHb OCBOCHHUS).

Pexum 3ansiTumii: rpynmna u3 12 yenosek, 2 paza B HEAEIO 110 2 yaca (4 yaca B HEZEIIO,

16 yacoB B Mecs1, 144 yaca B ron); 1 akagemuueckuii yac 45 MuHyT, iepeMeHa 15 MUHYT.

I[lnannpyemble pe3yJbTaTbl 00yUeHUs :

B pe3yJabTarte oﬁyqe}mﬂ oﬁyqalonmem B KOHIE yqeﬁnoro roga oBJaacoT

HEOO0XOIMMOM CUCTEMO 3HAaHUI, YMEHHUI U HABBIKOB.

Byner 3namo u ymems B paMkax ocBoeHHUs1 0a30BOT0 YPOBHS:

3name:

— TEXHHKY 0€30MacHOCTH IpH paboTe ¢ MHCTPYMEHTAMH
1 3JIEKTPOOOOPYIOBAHUEM;

— ocHoBHEI BAC;

— OCHOB TEXHHYECKOI'0 ycTpoiicTBa 1 KOMIOHEHTOB BAC;

— s13bIKM TporpammupoBanue bAC;

— 3HaueHue u npumeHenue bAC B coBpeMmeHHOM MUpE;

— 0COOEHHOCTH PETYIUPOBKH U YIIPABICHUS KBaJPOKOIITEPOM;
— YCTPOMCTBO M MPHUHIIMI PAOOTHI AIEKTPOIBUTATEIICH.

Ymems:

— TI0JIb30BATHCS PA0OYUM HHCTPYMEHTOM;

— paboTaTh C MEKTPOOOOPyI0OBaHUEM;

— OCYHIECTBJIATH MUJIOTUPOBAHNEC KBAAPOKOIITCPOB,

— yOpaBJsATh KBagpokonTepom FPV;

— HacTpauBaTh YaCTOTHI BUJIEO NIEPEAAOLINX YCTPOICTB;
— HacTpauBaTh MOJIETHBIN KOHTPOJUIEP KBAJAPOKONTEPA;
— HacTpauBaTh anmnapaTypy ylpaBJIeHUS;

— 3apsKaTh aKKYMYJISATOPBI.

byner 3namo u ymems B pamMkax 0CBOEHHUS IPOJABUHYTOTO YPOBHS:

3nameo:

— YCTPOMCTBO U MPHUHLUI PaOOTHI PaluONepeaaTINKOB;

— Mpolexypy noyyueHus, oopaboTku U aHanmu3a AaHHbIX nojeta BAC;
— MPUHIUI paboThl POTO MEepealoINX YCTPOUCTB;

— TMpaBUjIa SKCIUTyaTalluu aKKyMYJIITOPOB

— mnpouecc 3D — monenupoBanus u npoektupoBanusi bAC.

Ymemn:

— JIMarHOCTUPOBaTh M HCHOPABIATh OMHOKM B paboTe NpOrpaMMHOIO
obecrnieueHus npu padoTe ¢ JaHHBIMU, OTYYECHHBIMU MPH paboTe ¢ MOJIE3HON
Harpy3Kou;

— MOJEJIHUPOBAaTh U NIPOU3BOJAUTH I€UaTh KOMIUIEKTYOIHUX Moaeneil BAC na
3 — D mpunTepe.

IIo
OKOHYAHHIO
Kypca Oyner
001a1aTh
CIICAYIOIIMMHU
Kauecmeamu:

— TBOPYCCKH IMOAXOAUTH K c60p1<e KBaJIpOKOIITCPA,

— YMCTb aHAJIU3UPOBATD,

— JOBOJUTH HAYATOC ACJI0 A0 KOHIIA,

— BBIIIOJIHATh HOPYYCHHUA KOJUJICKTHBA, pa6OTaTB B T'PYIIIIC;

— OKa3bIBaTh IOMOLIb B pabOTe Haj MOJENBI0 POBECHHKAM W MIIaIINM
pebsiTam;

— CTPEMUTHCA COPCBHOBATHLCA, ITPOABJIIATH ce0s B COPCBHOBAHHU.

30



IIpouecc HaGopa u ¢opmupoBaHMsA TrpyINIl.

OOpazoBarenbHble OpraHU3aLUU

PYKOBOACTBYIOTCA BHYTPCHHUMHU HOPMATHBHO — IMPABOBBIMHW OCHOBAHHAMMU IIPU q)OpMPIpOBaHI/II/I

mporiecca Habopa U YKOMITJICKTOBKHU TPYIIIT HA TPOTPaMMBI JIOTIOTHATEIIHFHOTO 00pa30oBaHUsL.

2. Y4eOHbIi IJ1aH NPOrpaMMBbl

HaumeHoBaHue
Bcero
YPOBHS Homep 1 HauMeHOBaHUE MOTYJIs 4ACOB Teopus | [IpakTuka
NMPOrpaMMblI
Mogayns Nel. «OcHOBBI OECHHUIOTHBIX
aBUAIIMOHHBIX CHCTEM (BAC): 8 8 0
apxutekrypa, BAC»
Moayne No2. «TeXxHU4ecKoe yCTPOHUCTBO U 8 6 2
KoMIToHEeHTBI BACy»
§- Mopayns Ne3. «lIpuHuumel Tmosnera 36 9 34
= ynpasieHust BACy»
a Mopayns Ne4. «IIporpammupoBanne BAC 10 0 10
Q JUTsI TIOJIETOB BHYTpH noMenieHus Pythony
& Monynb Nos. «ITporpamMmmupoBanue
2 KOHTpoJutiepa, ycranoBieHHoro Ha BAC | 10 2 8
é npu noMomu C++y
= Monayne Ne6. «Mcmonp30BaHuE TaTYMKOB
3 12 4 8
o BAC u c60p TaHHBIX»
Q Mopaynes Ne7. «OO6paboTka W aHAIN3 8 4 4
kA naHubIX nosieta BACy»
Monayns Ne8. «IIpumenenne BAC B 12 12 0
Pa3IMYHBIX OTPACIISIX»
Mogayns Ne9. «3D — monmenupoBaHue u
30 7 23
npoektupoBanue bACy»
Monaynbs Nel0. «I"oHounbiit BACy 10 2 8
Hroro: 144 47 97

31




3. Y4eOHO — TeMaTHYeCKHIii IIaH

3.1. YTII mporpaMMbI COCTOUT U3 OJHOTO 0a30BOro ypoBHs ocBoeHUs. CoeprkaHue KaKI0TO0 YPOBHS MMOCTPOSHO HA MOTYJIBHOM MPUHIIHIIC.

CrpykTypHOll enuHuLed Yy4eOHOTO MOJIYJs SIBIAIOTCS TeMbl. B peanusaunuy mporpammbl NPUMEHSETCS IOSTalHas TEXHOJOTUs OO0y4eHHsI OT

LIPOCTOr0» K LCIOKHOMY>.

3.2. Baxxnast poJib Ipy OCBOSHHH MTPOTPaMMBI OTBOAUTCS MaTepraliaM, pa3padOTaHHBIM B paMKax MpUMeHeHHs IU(POBOro 00pa3oBaTeILHOTO

KOHTCHTA.

3.3. Ilo okOHYaHUU KA I0TO MOJIYJIS IPOrpaMMoii mperycMoTpeHa (hoopMa KOHTPOJIS B BUJIE TEMATHYECKOTO OMPOCa, MPAKTHYECKOTO 3a/1aHuUs,

MIPOEKTHOM pabOTBHI.

HaumeHoBaHue HoMmep u HaMMeHOBaHHUEe MOTYJISA Tpynoemkoct | Teopus | IIpakTuka ®opma Martepuana aas HOK
YPOBHS b BCEro 4acoB KOHTPOJISA (undposoii
NPOrpaMMmblI o0pa3oBaTe/bHbIH
KOHTEHT) *
Moayab Nel. «OcHOBBI 0eCTUJIOTHBIX Tect I[HOK Ne 1.
apuannoHHbIX cucrem (BAC): 8 8 0
e apxuTekTypa, BAC».
§ Tema 1. BBogHOE 3aHsATHE (TEXHUKA 5 5 0
g. 0€30TMacCHOCTH).
S
3 Tema 2. Teopetudeckue ocHoBbl BAC. 2 2 0
®
E Tewma 3. Apxurektypa BAC. 2 2 0
g Tema 4. 3nauenue u npumenenus BAC 2 5 0 OHIZOC B paMKkax
: B COBPEMEHHOM MUPE. HNPOUICHHBIX TEM
5 Monyb Ne2. «Texundeckoe 8 6 2 Tecr ITOK Ne 2.
2 YCTPOICTBO U KOMIIOHEHThbI BAC».
£ Tema 1. OCHOBHBIE TEXHUYECKHUE
’E xapaktepuctuku BAC BepToneTHoro u 2 2 0
2 CaMOJIETHOTO TUTIOB.
L%, Tema 2. Knaccugukariyst 0eCiMaoTHBIX 2 2 0
JIETaTeNbHBIX alnapaTos.
Tema 3. Kommuiekce ynpasnenust BAC. 2 0 2
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Tema 4. Poccuiickue npou3BoaUTENN

Onpoc B pamkax

BAC 1 X 1ETH. 2 2 0 PO IEHHBIX
TEM
Moayabs Ne3. «lIpuHIMnbI mojera u 36 9 34 Tecr LHOK Ne 3.
ynpasjenusst BAC».
Tema 1. be3onacHocTh MOJIETOB. 2 1 1
Tema 2. Texnuka 6a30Boro 12 0 12
niotupoBanusi FPV.
Tewma 3. Ynpasnenue BAC. 2 1 1
Tema 4. [Ipaktuka nonéros BAC. 8 0 8
Tema 5. AspoanHaMKKa U TMHAMUKA 5 0 2
noJiera.
Tewma 6. [Ion€ThI B OrpaHUYEHHOM 6 0 5
IIPOCTPAHCTBE, APOH — PEUCHHT.
Tewma 7. 3axBat rpy3a. 2 0 2
BrmmoHUTE
Tema 8. BoInoJIHEHNE KOHTPOJIBHOTO 2 0 2 MOJIET C
MOJIETHOTO 3aJaHHus. MO JHITHEM
rpy3a

Moayas Ne4. [IporpammupoBanue [HOK Ne 4.
AJIs1 I0JIETOB BHYTPH MOMeILeHH s 10 0 10 Tect
Pythony.
Tema 1. OCHOBBI TPOrpaMMHUPOBAHUS 4 0 4
BAC na Python.
Tema 2. PaboTta co CIIMCKOM JTaHHBIX. 2 0 2
Tewma 3. Pa3zpaboTka anropurma

2 0 2
asronoMmHoro noyuera BAC.
Tema 4. Co31aTh CKPUIIT Ha SI3bIKE
nporpamMmmupoBanus Python ms MpakTideckoe
CaMOCTOSITENIBHOTO YIIPABJICHUS 2 0 2

3aJlaHue

KBaJIPOKOTITEPOM B MOMEIIEHUH 0e3
ucrnoap3oBanus curaaia GPS.
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Mopyab NeS. «IIporpamMupoBanue

LIOK Ne 5.

KOHTPOJIepPa, yCTAHOBJIEHHOI0 Ha 10 2 Tect

BAC npu nomouu C++y.

Tewma 1. M3yuenue HaBBIKOB CO3AaHUS

QITOPUTMOB JIJIs1 OECITUIIOTHBIX

JICTaTeIbHBIX aIapaToB. 2 0

(mporpaMMUpOBaHNE ABTOHOMHOTO

nosieta) (Outdoor u Indoor).

Tewma 2. OOmiue cBeeHUs O S3bIKE 9 2

nporpaMmupoBanust C++.

Tema 3. Peanuzauus C++ B 2 0

MIPOrPAMMHUPOBAHHUH JJPOHOB.

Tewma 4. [IporpamMmmupoBanue 2 0

anroputmoB ynpasieHust BAC.

Tema 5. Co3naTh CKpUNT Ha S3BIKE 5 0 IIpakTrnueckoe

nporpaMmupoBanus C++. 3a7laHue

Monyab Ne6. «cnoabp30BaHue LTOK Ne 6.
12 4 Tect

naTunkoB BAC u cO0p JaHHBIXY.

Tema 1. CeHCOpBI M TaTYUKH 7151 cOOpa 4 2

JTAHHBIX.

Tema 2. JIaTuuKu: akceaepoMeTp,
4 2

rupockor, nainpbHoMmep GPS.

Tewma 3. JlaTuuku ripu cOOpKe B 4 0 [IpakTuka

MacCTEPCKOH. cOopKHU

Moayabs Ne7/. «O0paGoTka M aHAIU3 LHOK Ne 7.
8 4 Tect

JdaHHBIX mojera BACy.

Tema 1. Coop, 06paboTka u aHAIIU3

JTaHHBIX (DOTOTPAMMETPHUYECKOM 4 2

CHEMKH.

Tema 2. Coop, 0O6paboTka u aHaIM3 4 5

JAHHBIX OPTO(OTOCHEMKH.

Monayab Ne8. «IIpumenenne BAC B 12 12 Tecr LTOK Ne 8.

PA3IHUYHBIX OTPACIAX).
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Tema 1. Texnonorus npumenenust bAC

4 4 0
B I'€0JIC3UH U KapTorpaduu.
Tema 2. Texnonoruu npumenenust bAC ITpoexTHast
B JIPYTHX OTPACIIAX, TAKHX KaK: pabora.
— JIECHOE XO3SIHCTBO; 8 8 0 Joximam o
— OXpaHa OKpYKarolen cpebl; TEXHOJIOTUU
— CEJIbCKOXO3SIUCTBEHHBIE PAOOTHI. MIPUMEHEHHUS
Monayab Ne9. «3D — mogeupoBanue u LOK Ne 9.
30 7 23 Tect
npoexkTupoBanue BAC».
Tema 1. OcHOBBI aBHaAMOICTUPOBAHUS 8 2 6
CaMOJICTHOTO THUIIA.
Tema 2. OcHoBbl 3D — MogenupoBaHus. 2 2 0
Tewma 3. T1O mns 3D — MoaenupoBaHUS. 4 0 4
Tema 4. IlogroroBka 3D — Mogenn k 6 0 6
MeYaTu.
Tema 5. Ucnonb3oBanue 3D— npuHTEpa 4 2 5
JUIS TIe4aTh KOMITJICKTYIOIIUX.
Tema 6. Beibop HaBecHOTO 4 0 4
o6opynoanus bAC.
Tema 7. Marepuaiibl 111 TPOU3BOJICTBA Ipoussectu
2 1 1 MOJIENb IS
BAC.
reyary.
Moayib Nel0 «I'onounsiii BAC». 10 2 8 Tect ITOK Ne 10.
Tema 1. I'onounsiii BAC. 2 1 1
Tema 2. Knaccel, npaBunia, CyJeicTBo. 2 1 1
Tema 3. IlocTpoenue cnopTuBHON
TPEHUPOBKHU U COBEPILIEHCTBOBAHUE 2 0 2
MacTepCTBA.
Tema 4. 'oHOUYHBIE TpacchD). 5 0 5

4.1 B OTKpBITOM ITPOCTPAHCTBE.
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4.2 Ha FPV.

Tema 5. [Ipoxox1eHME TOHOYHOTO
HCIIBITAHHS.

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

IIpoxoxnaeHue
TOHOYHOT'O
HCIIBITAHUSA
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4.Conep:xanue NporpaMMbl
4.1. ba3oBblii ypOBeHb 0CBOECHUS

Mopyab Nel. «OcHoBbI Oecniui10THBIX aBuanoHHbIX cucTteM (BAC): apxutekTypa
BAC».

Tema 1. BBoanoe 3anstue. TexHuka 0€30MacHOCTH.

Jlexius: MHcTpykTax Mo TexHHUKe Oe3omacHOCTH. TexHuka Oe3omacHocTH. IIpaBuina
MIOBE/ICHUS B IOMEILIEHUH, TJIE€ IPOBOJISATCS 3aHATHUS.

Tema 2. Teopernueckue ocHoBbsl BAC.

Jlexumsi: 3HaKOMCTBO C OecnuioTHbIMU — aBHarMoHHbIMH  cuctemamu (BAC).
Omnpenenenue becnmnornoit Asuannonnoit Cucremsl (BAC).

Tema 3. Apxurekrypa BAC.

Jlexuusi: 3HaueHUE apXUTEKTYPbI 17151 3P PEeKTUBHOTO (HYHKITMOHUPOBAHUSI U YIIPABJICHUS
BAC. Komnonentst BAC camonérnoro tumna.

Tema 4. 3nauenue u npumenenuss BAC B coBpeMEHHOM MUDE.

Jlexums: Posib TEXHWYECKHMX XapaKTEPUCTHK M pa3inuHbIX BUAOB BAC B pemeHnn
pa3INYHBIX 3a/1a4.

Moayab Ne2. «TexHu4yeckoe yCTpoiicTBO 1 KOMIOHEHTHI BAC».

Tema 1. OcHOBHBIE TEXHUYECKHUE XapaKTepUCTUKH BAC, BepTOIETHOTO U CaMOJIETHOTO
THIIOB.

Jlexumsi: OCHOBHbIE TEXHUUYECKHE XapakTepuCTUKU BAC BepTOJIETHOrO U CaMOJIETHOTO
THIIOB.

Tema 2. Knaccuduxanusi 0eCIMIOTHBIX JIETaTENbHBIX alliapaToB.

Jlekiuu: Buael u Texnuueckue xapaktepuctuku BAC: Aspocratnueckue BAC,
PeaktuBubie BAC, BAC camonérnoro tumna, bAC BepTOJETHOTO THUIIA, MYJbTHUKONTEPHBIE U
rubpunnsie BAC.

Tema 3. Kommuiekce ynpasnenust BAC.

[IpakxTtuka: CiocoObl 060pynoBanus ynpasieHus cucrembl BAC.

Tema 4. Poccuiickue npousBoaurenu bBAC u ux nenm.

Jlexmusa: OcHoBHble Poccuiickne mnpoussogurenn bBAC. Bxinax B pasBurue
oTteuecTBeHHOU nHAYCcTpuu BAC.

Monyab Ne3. «IIpuHuunbl mosera u ynpasJjeHuss BAC».

Tema 1. bezonacHOCTh OJIETOB.

Jlexusi:  Ompenenenue Oe3omacHOCTH ToNEToB B KoHTekcTe BAC. 3HaueHue
6e30macHOCTH A7 APPEeKTUBHOTO U HaaEkHOro QyHkuuoHupoBanust BAC. AHanu3 pHUCKOB U

OITIaCHOCTEMH.
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[Ipaktuka: Beimoanenue 6e30macHOTo MoJeTa.

Tema 2. Texuuka 6a3zoBoro nuiotupoBanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasnenue BAC. B cuMynarope BBIIOJHUTE B3JIET C TOYKU
cCTapTa M TOCaAKy Ha TOYHO OOO3HAYEHHYIO IUIOIIAAKY, ucnois3ys FPV — pexum mus
yrnpasienusi. [IpojeTuTe CKBO3b CEpPHIO BOPOT WM MEXAy O0003HAuCHHBIMH MapKepamH,
COXpaHsisi CTaOWIIBHYIO BBICOTY M CKOpPOCTh, B pexume FPV. Brimonnure moner mo 3apaHee
3aIaHHOMY MapuIpyTy ¢ U3MEHEHHEM BBICOTHI, HCIIOJb3Ys Kak FPV, Tak u BUI ¢ TpeTbero nuua
i cpaBHeHMs 3((peKTUBHOCTH ynpaBieHus. Beimonnure ceputo pazBopoToB Ha 180 rpaaycos
Ha OTPAHUYEHHON TeppuTOpuH, HcnoJib3ys FPV s TouHoro mManeBpupoBaHus. BeimomHute
3aauy 1Mo cOOpy OOBEKTOB C PA3jIMYHBIX TOYEK KapThl, ucnoib3ys FPV mis HaBuramuum
Y TOYHOCTHU IIPU MPUOTIKEHUHN K KaXKJI0MYy OOBEKTY.

Tewma 3. Ynpasnenne BAC.

Jlexums: IlpmHnmns! ynpasnerus camon€THeiMM BAC. I[lpakTuka: BBIOJIHUTE B3JIET
BAC camoneTHoro THma, IOCTUTHUTE 3aJaHHON BBICOTHI M CTAaOWIM3UPYITE MOJIET Ha MpPSIMOM
JuHUU. OCYILECTBUTE CEPUIO TOBOPOTOB.

Tema 4. [Ipaktuka nonéroB bAC.

[Ipaktuka: [Ipaktuka noneroB bAC.

Tema 5. AsporHamuka U JUHAMUKA TOJETA.

IIpakTuka: BbImosHHTE MOJIET HA APOHE B CUMYJISATOPE IPHU Pa3INYHBIX YCIOBHIX
nosiera. (3agaHue BKIIOYACT B ceOsi BBHIIOJHEHHE MAaHEBPOB BBICHICTO IMIJIOTaXKa, IMOJICTHl Ha
Pa3HOU CKOPOCTH H BBICOTE, & TAKXKE B PA3JIMYHBIX OTOJIHBIX YCIOBHSIX).

Tema 6. [Ton€rel B OorpaHUYEHHOM IIPOCTPAHCTBE, IPOHBb — PEUCHUHT.

IIpakTuka: BeinonHuTe 3amaHue MojieT JpoHa B OTPAHUMYEHHOM IIPOCTPAHCTBE, BHYTPH
3/1aHUS WIHA CKBO3b Y3KHE IIPOXOJIbl MEKIY IPEIATCTBUAMH.

Tema 7. 3axBar rpy3a.

IIpakTuka: BeinosHuTe 3amaHue 3axBaT M NEpPEMELEHUE TIpy3a, aKKypaTHas
TPaHCIIOPTUPOBKA.

Tema 8. BeinonHeHne KOHTPOJIBHOTO MOJIETHOTO 3aaHUS.

IIpakTrka: BBIIOTHUTE KOHTPOJIBHOE 3a1aHue 110 MOAyt0. IIpoiiereTs Tpaccy.

Monyas Ne4. «IIporpaMmmMupoBaHue JIsl 10JIeTOB BHYTPH nomemenusi. Python».

Tema 1. OcHoBbl nporpammupoBanus BAC wa Python.

IIpakTuka: OCHOBHBIE NOHATHS O NMPOrpaMMHpoBaHuU U ynpasieHUM bAC. OcHOBHbIE
¢byHkuuu  mporpamMmHoro  mojera.  OmnepalyoOHHBIE  CHUCTEMbl W IPOTpaMMbl  JJIs
IIPOrpaMMHUPOBaHMSI NOJIETA.

Tema 2. PaboTra co CIIMCKOM JTaHHBIX.
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[IpaxTuka: [IporpammupoBanue anroputMoB ynpasienus bAC.

Tema 3. PazpaboTka anroputma aBroHOMHOTO Tiosieta BAC.

[Ipaktuka: Pazpabotka anropurma aBToHoMHOT0 moJyieta BAC.

Tema 4. IpakTudeckoe 3amanue: Hamucare nporpammy Ha Python mis aBTOHOMHOTO
nosieta BAC MynbTH poTOpHOTO THITa BHYTpY nIoMemieHus (B orcyrctBun GPS curnana).

Mopyas NeS. «IlporpamMupoBaHue KOHTpoJepa, ycTaHOBJAeHHOro Ha BAC npu
nomomy C++y».

Tema 1. M3ydueHue HaBBIKOB CO3/IaHUSI aJTOPUTMOB JUId OECHUIIOTHBIX JIETATEIbHBIX
anmnapaTtoB (IIporpaMMHpoBaHHe aBTOHOMHOTO nosera Outdoor u Indoor).

[IpaxTuka. PazpaboraTts anropurm aBToHoOMHOTO nojera Outdoor u Indoor.

Tewma 2. OOmue cBeneHus 0 S3bIKe MporpammupoBanust C++.

Jlexuwmsi: OcHoBHBIE OHATHS. AnaBuT si3b1Ka. [IpocThie onepamm.

Tewma 3. Peanmmzanust C++ B mporpaMMHpPOBAaHUU JPOHOB.

[IpaxTuka: [IpumMeHeHne MPaKTHYECKUX HABBIKOB IPOTrPAMMUPOBAHHUSL.

Tewma 4. [IporpamMmmupoBanne anroputMoB yrpasieHus bAC.

[Ipaktuka: IlporpammupyeM OECHHMIIOTHUK Ha BBIMIOJHEHUE MPOCTEHIIMX JICUCTBUIN
«BBEPX, BHU3», «BJIEBO, BIIPABO».

Tema 5. Hanucate nporpammy Ha C++.

IIpakThka: BBIIOJHUTE CKPUIIT HATUCAHMSI IPOT PAMMBI.

MoayJb Ne6. «cnoab3oBanune 1aT4ukoB BAC 1 cO0p JaHHBIX.

Tema 1. CeHCOpBI M TaTYUKH JIJIs1 cOOpa JTaHHBIX.

Jlexums: Kak pabotator gatuuku. Ponp matumkoB Ha ycrpoiictBe. IlpakTmka: kak
JTaTYUKU paboTaroT ¢ nHpopMaImen.

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

Jlexuus: OnpenencHue 1aTYMKOB U UX POJIb B cUcTeMe ynpaBieHus U HaBurauuu bAC.
3HayeHue 1aTYNKOB JJIs1 00ecreueHUs] aBTOHOMHOCTH, CTaOMIIBHOCTH U 0€3011aCHOCTH T0JIeTa.

IIpakTuka: MHTErpUpYyiiTe NaTUMKU B CUCTEMY YIPABJICHMS IPOHA, NMOIKIIOYMUB HUX K
aplyHHO—KOHTPOJIJIEPY OJIETA.

Tema 3. latunku npu c60pKe B MaCTEPCKOM.

IIpaktuka: Tpenaxep [lanbHOMEpP pacCTOSIHUE B MACTEPCKOM.

Mopayab Ne/. «O0padoTka U aHaJIM3 JaHHBIX nos1eTta BAC».

Tema 1. Coop, 00paboTKa U aHaNMU3 JaHHBIX (POTOTPAMMETPUUYECKON ChEMKHU.

Jlexuus: VzyueHne TexHOJIOTUH cOopa U 00paboTKa JaHHBIX (POTOrPaMMETPHSI CHEMKH.

[IpakTrka: AHaJIN3 MOJTYYEHHBIX JAaHHBIX 110 CPEACTBAM (POTOrPaMMETPHUECKOM ChbEMKH.

Tema 2. C6op, 00paboTKa U aHAIHU3 JAaHHBIX OPTOPOTOCHEMKH.
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Jlexuus: V3yueHne TeXHOJIOTUH cOopa 1 00paboTKa JaHHBIX OPTO(POTOCHEMKH.

[IpakTrka: AHaTU3 NOJYYEHHBIX JAHHBIX IO CPEJICTBAM OPTO(POTOCHEMKH.

Moayab Ne8. «IIpumenenne BAC B pa3inyHbIX 0TPACISIX».

Tema 1. Texnonorus npumenenust BAC B reosie3un u kapTorpadumu.

Jlexmusi: Pa3zeutne u npumenenus BAC B reone3uu u kaprorpaduu. Coop u oO6paboTka
naHHbIX. [Ipouierypa 1o ucnop30BaHUIO BO3AYIIHOIO TPOCTPAHCTBA.

Tema 2. Texnonoruu npumensiemsle BAC B Apyrux oTpacisax, TakUX Kak:

—  JIECHOE XO3SHMCTBO;

— OXpaHa OKpy»Karouleil cpeapl;

—  CeNbCKOXO03HCTBEHHBIE PAOOTHI.

Jlexuusi: MOHUTOPUHT ¥ MHBEHTapu3anus yroauil. Co3aaHue 3JeKTPOHHBIX KapT MoJIeH.

Jlexumsi: YTOUHEHHWE TpaHUI] JICCHUYECTB. BbIsBIeHWe U oOIeHKa yiiepda oT
Ype3BbIYAHBIX CUTYallU.

Jlexius: COop, aHANM3 M aKTyaJlM3alMsl JaHHBIX O COCTOSIHUM OKPY)Karollled Cpebl.
Oukcanus BBIABIEHHBIX HApYHUIEHU 9KOJOIMYECKOr0 3aKOHOJATEeNbCTBA. BblsBieHUE
HECaHKIMOHUPOBAHHBIX CBAJIOK U OIpE/IeTICHHE UX 0ObEMOB.

MoayJab Ne9. «3D — moaeaupoBanue u npoektupoBanue BAC».

Tema 1. OCHOBBI aBUAMOICTIUPOBAHUS CAMOJIETHOT'O THUIIA.

Jlexusi: OnpeneneHue aBUaMOAeTMPOBAHUS U €r0 3HaUeHUE B 00y4eHHUH, Pa3BICUCHUAX
Y Hay4HBIX HccaenoBanusax. [IpakTtuka: BeIOpaTh MaTepuaisl U codpats kopimyc bAC.

Tema 2. OcHoBbI 3D — MOI€TUPOBAHMUS.

Jlekmusa: OcHoBHBIE TepMUHBI U TIOHATHUS B 3D — MozaenupoBanuu. [Iponecc coznanus
3D moxmenen.

Tema 3. [IporpammHoe obecnieuenue i 3D — moaenupoBaHusl.

[Ipakruka: [IpoextupoBanue kopmyca u aeraieid bAC.

Tema 4. IloaroroBka 3D — Mozenu K reyaTy.

[Ipaktuka: [loaroroButs 3D — monens g nedatu Ha 3D — mpunTepe. OTpaborath
MPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTAPUS IPOTPaMMHOT0 00ecrieueHH sl

Tema 5. Ucnons3oBanue 3D — npunTepa, neyats kommekryomux bAC.

Jlexuus: TexHosorus padots! 3D npuHTEpa.

IIpaktuka: [ledats kommaektytomux aeraneit. [lnudoska u o6padboTka aeranei.

Tema 6. Beibop HaBecHoro o6opynoBanust BAC.

[IpakTuka: DxcrnyaTanus HaBecHOro obopynoBanus BAC.

Tema 7. Marepuansl 1 npoussoactsa bAC.

Jlexuus: 3HaueHHEe MPaBUIBHOTO BEIOOpA MaTepHuasoB /i mpousBojicTBa BAC.
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[Ipaktuka: BeiOpare onTUManbpHBIE MaTepuanbl Ui Hpous3BojcTBa kopmyca BAC ¢

y4eToM TpeOOBaHMI MO MPOYHOCTH, a3POJMHAMUKE U SKOHOMHUYECKON 3(PPEKTUBHOCTH.
Moayab Nel0. «'onounbiii BAC».

Tema 1. I'onounsiit BAC.

Jlexus: Onpenenenne roHouHoro BAC u ux poJib B COpEBHOBAHMSIX M YEMIIMOHATAX.

[IpaxTuka: Pazpaborars u HacTpouth criopTuBHYI0 BAC 11 ydacTusi B FOHKax.

Tewma 2. Knaccsl, mpaBusia, CyaeucTBO.

Jlexuus: 3HaueHue copeBHoBaHUM 10 BAC i pa3BUTHS UHIYCTPUHM M TEXHOJOTHUN B
o0nacTu OECIMIIOTHOMN aBUAILIMH.

[Ipaktuka: IloaroroBka K y4acTUIO B COPEBHOBAHMSIX [0 aBTOHOMHOMY
MUJIOTUPOBAHNUIO, COOIIOAAs MpaBuiIa U TPEOOBAHMSI K YIaCTHUKAM.

Tewma 3. [locTpoeHne CIOPTUBHON TPEHUPOBKHU M COBEPLIEHCTBOBAHNE MAaCTEPCTBA.

[IpakTuka: YiydieHue HaBHIKOB MaHEBPUPOBAHUS M HABUTAIIUH ITYTEM MPOXOXKICHHS
CJIOHBIX MApIIPYyTOB HA BPEMSL.

Tema 4. 'OHOUHBIE TPACCHI.

IIpaktuka: [IpoxoxkieHre TOHOYHBIX TPACC B OTKPHITOM IIPOCTPAHCTBE.

[Ipaktuka: IIpoxoxaeHHE TOHOYHBIX TPacC Ha CHUMYJISATOpE, OTPabOTKa CIIOKHBIX
MapuIpyToB.

Tema 5. IIpoxoxxaeHue roHoyHoro ucnbiTanus. I[Ipaktuka: [TpoxokIeHHEe TOHOYHBIX

TpacC Ha BPEMs, BBIIIOJIHCHUE CIIOKHBIX U ITPOCTBIX TOHOYHBIX HCITBITAHUH.
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5. Kanennapubliii yueOHblii rpadguk

Cpoku

Bcero

HaumeHnoBanue KoummyectBo | [Ipoao/KuTeILHOCTD.
e peanu3anum, I[HCIII{HJII/IHBI (MmoayJim). akamem. | oo D —
o KOJINY€eCTBO Ba3oBblii ypoBeHb 0CBOEHHA 4YacoB B O i)

y4eOHBbIX Hejlellb roj

1 2 Mopayns Nel. «OcHOBBI OeCHUJIOTHBIX aBUAIMOHHBIX 8 2 45
cucteM (BAC): apxurekrypa, BACy.

1 4 Monynpe Ne2. «TexHuueckoe ycTpoMCTBO U KOMIIOHEHTBI 8 2 45
BAC».

b 18 Monyne Ne3. «IIpunnuns! nosera u ynpasiaeHust BACy. 36 2 45

1 ) Monyne Ned4. «IporpammupoBanune BAC st mosneTos 10 2 45
BHYTpHU nomenieHus: Pythony.

1 5 Monyne  Ne5.  «lIporpammupoBaHue  KOHTpPOJUIEpA, 10 2 34
ycraroBieHHoro Ha BAC npu momomu C++y.

1 6 Monyne Ne6. «Mcmonb3oBanue matunkoB BAC u cOop 12 2 45
JAHHBIX).

1 4 Mopayne Ne7. «OOGpaboTka W aHanW3 JaHHBIX TIOJIeTa 8 2 45
BAC».

1 6 Monyns Ne8. «IIpumenenne BAC B pa3araHbBIX OTPACIISIX)» 12 2 45

1 15 Mogaynbs Ne9. «3D — monenupoBaHue U TIPOSKTHPOBAHUE 30 2 45
BAC».

1 5 Monynb Nel0. «I"oHounbiii BAC». 10 2 45
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6. OneHo4yHbIe MaTepuaJIbI
6.1. ®opMbl IHATHOCTHKH YCIEUIHOT0 OCBOECHHSI MOAYJIell MPOrpaMMbl

HaunmeHoBanue DopMbl DopMbl YPpoBHM 0CBOCHUS 3HAHUH
MOIYJIfA 3aHATHH MoJABeIeHHs UTOIOB Huskui Cpennuit OtcyrcrBHe 3HAHUI
YPOBEHb YPOBEeHb 3HAHM I
3HAHUH
ba3oBblii ypoBeHb 0CBOECHHS IPOTrPAMMBI

Moayib Nel. | Jlexuun, Omnpoc caymareneil no npoiaeHHsM | OTCyTCTBHE Hesnauurtenbnsie | [Ipounsie 3HAHUSA B
«OcHOBBI JUCKYCCUU TEMaM, MOABEACHUE UTOTOB | 3HAHUM, cialble | 3aTpyIHEHUs B | IpaBUIIAX TE€XHUKH
0eCnUIOTHBIX (TeopeTnyeckue | AMATHOCTUKH OCBOCHUS MOTYJIS. 3HAHUS 0 | oTBeTax o | 6e30MacHOCTH,
aBMAIMOHHBIX 3aHATHSA) Temsl 115 onpoca: IIPOWIEHHOM TEPMHUHOJIOTUH U | OIPEJEIICHUsX,
cucrTemM (BAC): — MpaBuJia TEXHUKH 0€30MacHOCTH; Marepuaie OIIpEeNEICHUAX IIPUMEHEHUU U CTPYKTYpE
apXMTEeKTypa, — onpeaenenne bAC; BAC BAC
BAC». — koMnoHeHTHI BAC;

— 3HaueHue u npumeHenne bAC;

— poib BAC B COBpeMEHHOM MHpE,

KAKH€ 3a1a4d peUIaoT IPYU NOMOLIH

BAC
Moayab Ne2. | Jlexuun, Omnpoc caymareneid o npoiaeHHsM | OTCyTcTBHE Hesnaunrtensupie | [Ipounbie 3HaHMS B 001aCTH
«Texnnueckoe JTUCKYCCUU TEMaM, MIOJIBEJICHUE UTOTOB | 3HaHUH, cialble | MPOOebI B | TEXHUYECKOTI'O YCTPOWCTBA.
yCTpONiCcTBO U | (TeopeTHyYecKHe | TMarHOCTUKU OCBOCHMS MOJYJISL. 3HAHUS O | 3HaHUU 3HaHUs 10 HapaMmeTpam
KOMIIOHEHTBI 3aHSITHS). — TEXHHYECKHE XapAKTCPUCTUKU | PONIECHHOM TEPMHUHOJIOTHH U | KJIACCHU(PUKAIIUU BAC.
BAC». [Ipaktnueckue | BAC  (BepTojeTHOro/caMoJIETHOTO | MaTepuaie OIpeeICHUX Texuuueckue

3aHATHSA THUIA); TEXHUYECKOTO XapaKTEPUCTUKH

— Knaccudpukanuu BAC; yctpoiictBa BAC | camosneTHoro u

— Poccuiickue npousogurenu bAC BEPTOJIETHOI'O THUIIA
Mopnyab Ne3. BelnosiHEHNE TIOJIETHOTO 3aJaHUS: Cnaboe ymeHnue | YMmeHue VYBepeHHas paboTa B
«[IpuHIATIBI [IunotupoBanue  npu MOMOIIY | TUIIOTUPOBAHUS | IIPABUIIBHO nporpamme FPV
noJiera " cumynaTropoB u FPV. (mpoxoxxaenue M0JIb30BATHCS
ynpasJjenns BAC». Tpacchl 3a 20 ceKyH]) 000pyJ0BaHNEM
Moayiab Ne4, | Ilpaktuueckue | Hamucats nporpammy Ha Python mist | Monens He | He yBepeHHoe | Monens neraer
«IIporpaMmMupoOBaH | 3aHATUA aBTOHOMHOro noisera BAC MyneTH | neraer yIpaBJIEHHUE
ue BAC s POTOPHOIO TUIIA, BHYTpH
NMO0JIETOB  BHYTPH
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noMeueHus nomenieHus». (B orcyrctBun GPS
Python». CHTHaJa).

— JIBIDKCHHE MOJIEIH
Moayanb NeS. | Jlexuun, Hamnucars nporpammy C++: Cnaboe ymenue | Ymenue VYBepeHHas paboTta c
«IIporpaMmupoBaH | JUCKyCcCUU — JIBIDKEHHME MOJICIIN «BBEPX—BHH3Y»; | IPOrpaMMHUpPOBa | IPABUIILHO porpaMmMoit
He  KOHTPOJLIepa, | (TEOPETUYECKUE | — JBUIKEHUE «OTKPBITh, 3aKPHITh HUS MOJIb30BATHCS
YCTAHOBJIEHHOI'0 HA | 3aHSTHS). 3axBaT» 000py10BaHNEM
BAC npu nomomm | [Ipaktnueckue
C++y». 3aHITHS
Moayb Ne6. | Jlekuun, Hcnons3oBanue nporpaMMHoro | Cna0Obiii HaBbIK | YMeHUE YBepeHHas pabora c
«HUcnoab3oBanue JMCKYCCUU obecrnieueHus A1t 00pabOTKU JaHHBIX | COOPKH U | IPaBUJIBHO 000pyTI0BaHHEM JUTST
natuukoB BAC wu | (TeopeTnueckue | u MIPUMEHEHUS, MOJTy9eHHE | SKCIUTyaTaIluu MOJIH30BATHCS MoTy4eHust nHpOopMaIuu
c00p JaHHBIX». 3aHATHSA). uHpopmMaud U3 TOJYYEHHBIX | 00OpyaoBaHus | 00OpyIOBaHUEM U
Mopyab Ne7. | Ilpaktuyeckue | AaHHBIX MIPUMEHEHHE
«O0padoTka M | 3aHATUA TEXHOJIOTUH
aHaJIn3 JAaHHBIX
noJieta BAC».
Moayab Ne8. | Jlexuun, Hamwmcare  noknax, mnoxarorosuts | He  packpeita | IIpezentanns Bri6pana aKTyaJlbHast
«Ilpumenenune BAC | nuckyccuun npezeHranuio Ha Temy: «BbAC B | TemMa gokiana, | HOATOTOBIEHA, HE | oTpacib npuMmeHeHus bAC,
B PA3JIMYHBIX | (TEOPETUYECKUE | PA3IMUYHBIX OTPACIIAX)» Ipe3eHTalMsl HE | pacKpbiTa  TeMa | JOKJIaJ MOJIHOCTBIO
oTpacasax». 3aHSTHS) MO/ITOTOBJICHA JIOKJIaaa pPacKpbIBAET TEMY
Moayab Ne9. «3D — | Jlekuun, OpranuzoBath Mactep — kiacc, B | CrnaOblii HaBBIK | YMEHUE VYBepeHHas pabora,
MO/IeJINPOBAHUE M | IUCKYCCUHU paMKax KOTOPOTO ciymarenu | cOopKu U | IPaBUIBHO MOJETUpOBaHUE U CcOOpKa
NPOEeKTHPOBAHUE (TeopeTuueckue | CMOACTUPYIOT M OGOPMAT MOJENb | MOJEIUPOBAHUS | MOJIB30BATHCS MOJETU
BAC». 3aHATHSA) BAC BAC 000py/I0BaHHEM
Moayab Ne10. | I[Ipaktuueckue [IpoBegeHne MTOrOBOr0o TOHOYHOIO
«I'onounbiiit BAC». | 3aHATHSA COPEBHOBATEILHOTO rnoJjera u

ydyacTHE  BCEX  Ciymiareied B

COPCBHOBAHHNH
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7. PecypcHoe obecneueHue
7.1. TpeOboBaHUA K NOMeLIEHUSIM
7.1.1. Cnenuanu3upoBaHHbIE KIIACCHI (KPY)KKH) CO3Mar0Tcs Ha 0aze oOrieoOpa3oBaTeIbHBIX

OopraHu3aiui (IKom).

7.1.2. KonmuecTBo pabovmMx MeECT Ui CO3JAaHHS CHEIUAIM3MPOBAHHOTO Kiacca (KpyKKa) — He
MeHee 12 pabounx MecT JUIst 00yJarOImIMXCsl.

7.1.3. Jlns co3maHusi CIENHAIM3UPOBAHHBIX KJIACCOB (KPYXKKOB) HEOOXOIUMO MPEIyCMOTPETH
MTOMETICHUS JJIs1 TPOBEICHHUSI AYUTOPHBIX, TPAKTHUSCKUX 3aHATHI M OpraHU3aI[uy IMOJICTHBIX 30H.

7.1.4. ]Ins nmpoBeAeHUs] ayJUTOPHBIX M MPAKTUYECKUX 3aHATUH, KOTOpOE BKIIIOYaeT B ceds

CJIEYIOIHE 30HbI B COOTBETCTBUHU C KOJMYECTBOM pabOUUX MECT:
— pabouas 30Ha CO CTOJaMH, 000pyJOBaHHAas B TOM YHCJIE IEPCOHATIbHBIMU KOMITbIOTEPAMU;
— PEMOHTHas CTaHUUs U 30Ha 3D—neyaTu;
— pabouee MecTO MpernoaBaTes;

—  MaJias MoJIeTHas 30Ha.

Jns mpoBeIeHNs ayIUTOPHBIX, MPAKTUYECKUX 3aHATUN U OPraHU3aIMU MaJIOW MOJETHOW 30HbI
PEKOMEHIOBaHO 00ecreunTh MmoMenieHue iomaapio He Mmenee 100—120 M 2 u BBICOTOM MOTOJIKA HE
MEHee 3 M.

7.1.5. OcHoBHas TmoOJeTHas 30Ha — OOOpyAOBaHHAs IUIOIIAAKA JJIs JUCTAHIIMOHHOTO
MUJIOTUPOBAHUS OECIMIIOTHBIX BO3IYIIHBIX CYJOB PEKOMEHJIOBAHO O0ECHeYUTh MOMEIIeHHEe OO0IIen
mwiomanapio He MeHee 100 M2 U BBICOTOM OTOJIKA HE MEHeE 3 M.

7.1.6. Bo Bcex mnomemeHUsAX HEOOXOAMMO OOECHEUYUTh OCBEIIEHHE B COOTBETCTBUU C
nevictByrouumu TpeboBanusimu (CanlluH) x BHyTpeHHEMY OcBeleHHI0 pab0YHuX MECT.

7.1.7. Bo Bcex momeneHusx Heo0X0quMo o0ecrednTh Hanuuue ceT FHTepHeT co CKOPOCThIO
He menee 100 Mo/c.

7.1.8. IIpu opranuzanuu NOJETHBIX 30H HEOOXOIUMO 00eCreynTh HAIWYKUE JeMI(UPYIOIIEro
MOKpHITUS MoJ1a. [ToBepXHOCTH 0KHA OBITH MAaTOBOW U UMETh HEOAHOPOIHBIA PUCYHOK. JlomyCcTHMO
MCIO0JIb30BaHKE HAlleYaTaHHBIX OaHHEPOB.

7.1.9 Ilpu opranuzanuu pabodnx MECT OOy4aroIIMXCs Ul NPAaKTUYECKUX paboT Heo0X0AUMO
obecrieunTh (DYHKIIMOHAJIbHBIE CUCTEMBl BEHTHUJISIIMM M OTOIUICHHUS, TO3BOJSIOUINE IMPOU3BOIUTH
MPAKTUYECKUE 3aHATHSA, a Tak)Ke HalU4ue KOHTYypa 3a3eMJICHUs MJIs DJIEKTPONMUTAHUS U CeTH
CIIa00TOYHBIX TOIKIIOYEHUN C ONITOPA3BSA3KON U BHYTPEHHUM COMPOTUBICHUEM K DIEKTPONUTAHUIO U
c1aboTOYHBIM ceTssM. HeoOxoaumMo o0ecieunTs CoO3IaHue YCIOBUM ISl COXPAHHOCTH JOPOTOCTOSIIEr0
o0opynoBaHus (CKJIAJICKOE MOMEIICHUE A XpPAaHECHHs, HAINYUE MHKEHEPHO—TEXHUYECKUX CPEICTB

OXpaHhl, B TOM qucCJIe CHUCTCMBI BI/I,Z[eOHa6HIO,Z[eHI/IH) . OO0s13aTenbHO: Tpe6OBaHI/Ie oo



M0’Kapo0e30MacHOCTH — HAJMYKME MPOBEPEHHOTO OTHETYIIUTENS, a TakKKe HAIMYUE OTHEYNOPHBIX
CEH(OB WM CYMOK Il XpaHEHUS aKKYM YIS TOPOB.
7.2. MaTepuaJjibHO — TEXHMYECKOE OCHAIIIEHHE MJIOIIAIKY MPOBeAeHUsI 00pa30BaATEILHOTO
npoiecca
7.2.1. OOmas 30Ha:
— CTeJUIAXH JJI1 XpaHeHHs] 000PYyAOBaHUS;
— HHTCPAKTUBHBIN HHBCHTAPH;
— SIIIUKU JUIS XpaHEHUs Belle U 000pyTI0BaHMUSL.
7.2.2. Manas nojieTHas 30Ha:
— ceTdyarbii KyO He MeHee ueM 3x3x3M;
— MaThI 7151 CMSATYCHUS yJapa Mpy MaJeHun KOMTEPOB;
— CTaIlMOHAPHBIA MOAYJIb; YIABTPA3BYKOBBIC U3TydaTeNId Masiku (HE MeHee 4 IIT.);
— KOMIUIEKT MTPOBOJIOB YISl COSTMHEHUS N3JIydaTelel; KperyieHue U3JIydaTesieid Ha CTEHY.
7.2.3. OcHOBHas TOJIETHAS 30Ha:
— obmas miomaas He MmeHee 100—300 M2, orpakaeHue 3alUTHON CETKOM;
— KOMIUIEKT TPACCHhI IS TIOJIETOB;
— aMOPTU3UPYIOIIME MAThHI Ha TIOJI 00IIeH MOJIETHON 30HBI;

— CHCTeMa yJAbTPa3BYKOBOM HABUTAIMU B MOMENIEHUH, coBMecTUMOil ¢ BBC.

7.2.4. PemonTHas ctaniys ¥ 30Ha 3D—meuaTu:
— CTOJI paboYMii MOHTKHHUKA,
— paaMoaIaparypsi;
— pabodee Kpeciio Ha KoJiecax;
—  CTOJI KOMITBIOTEPHBI;
— 3D — npunTep;
— mporpammHoe o0ecrieueHue s co3aanus 3D — Mozenei;
— mporpamma Juis neyatu 3D — npuHTEpa;
— TMasibHas CTaHIMS ¢ peHoMm;
— JIBIMOYJIOBUTEJb;
— KIIEEBOI ITHUCTOJIET;
— Habop Hanpuel;
— IITaHTeHLIUPKYIb;

— Habop MIApHUPHO— I'yOLIEBOTO HHCTPYMEHTA;
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— KJIIOUU JJIs1 IIPOIIEIIIEPOB;
— HabOp MHCTPYMEHTOB ISl TAWKH;

— nepxarens «TpeTss pyka» ¢ JIynou;

— KOBPHUK JUIS IaHKW;

— mpubOop U3MEepEeHHs HAPSHKEHUS OaTapeu;

— pyJeTKa U3MEPUTENIbHAs;

— 3@XHM JJIsl MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KIIOYEH yIIMHEHHBIX;
— Ha0Op OTBEPTOK ISl TOUHBIX PaboT;

— TOPUEBOM KIIIOY;

— KpUMIIED;

— 1ypymnoBepT + Habop OuT;

— HOYTOYK;

— MBIUIb KOMIIbIOTEpHAS;

— PEMKOMIUIEKT, MpelHa3HaYeHHBbIH s MporpaMMupyeMoro ydebHoro Habopa

KBaJIPOKOTITEPA;
— PEMKOMIUIEKT, peAHa3HauE€HHBIN JI1 KOHCTPYKTOpA CHOPTUBHOTO KBAAPOKONTEPA;

— Tym0a JUIl UHCTPYMEHTOB CllecapHas.

7.2.5 Pabouee MecTo 00ydaromerocs:.
— MporpaMMHpyeMbIii y4eOHBI HaOOp KBaIPOKOIITEPA;
— MpOrpaMMHPYEMbIH y4eOHBIN KBaJIPOKOIITED;
— KOHCTPYKTOP CIIOPTHBHOTO KBaJIPOKOTITEPA,

— JAOIIOJTHUTCJIIBHBIC AKKYMYJISITOPBI JJIA MporpaMMHupyeMbIX y‘Ie6HLIX Ha60pOB

KBaJPOKONTEPOB U CIIOPTHBHBIX KBAJPOKOIITEPOB;
— FPV ouku (nmiem);
— KJIEEBOW MHCTOJIET;
— Habop Haaduieii;
— LITaHTC€HLUUPKYIIb;
— Habop MIApHUPHO— I'yOLIEBOTO MHCTPYMEHTA,
— KIII0Y JUIs IPOTIEIIIEPOB;

— mpubop u3mepenus Hanpsokenus: LiPo Gatapeu;
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— pyJEeTKa U3MEPUTEIbHAS;
— 3@XHUM JUIsl MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KIIOYCH YITUHECHHBIX;

— Ha0Op OTBEPTOK JIJIsl TOYHBIX PaboT;

— TOPUEBOM KIIIOY;

— KpHUMIIED;

— HOYTOYK (nm [I9BM);

— JIECKTOITHOE ITporpaMMHoOe obecrieuenue it Hoyroyka (miu [I9BM);
— (ororpammeTprudecKoe MporpaMMHOE 00eCTIeUeHHE;

— KOMIIBIOTCPHAA MbIIIb,

— CHUMYJIATOP JJI1 aBTOHOMHBIX IIOJIETOB,

— TporpamMmHoe o0ecrieueHune AJisi TPEXMEPHOTO MOJIEINPOBAHUS;

— pabouyee Kpecio Ha KoJiecax;

— TyMOa JUIT HHCTPYMEHTOB CJIecapHasi;

—  CTOJI KOMITbIOTE€PHBIH.

7.2.6 Pabouee mecTo memarora:
— HOyTOYK (11 [19BM);
— MYyJAbT PaNOYIPABICHUS;
— JIECKTOITHOE IMporpaMMHOe obecrieueHune it Hoyroyka (nmu [19BM);
— KOMIIBIOTEPHASI MBIIIb;
—  CTOJI KOMITBIOTCPHBIN;
— pabouee Kpeciio Ha KoJiecax;
— MadY;
— MapIIpyTu3arop;

— poyTep.
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8. CIIMCOK UCI0/Ib30BAHHOI JTUTEPATYPHI:

®enepanbHblii 3ak0H 0T 29.12.2012 Ne 273—D3 «O06 obpazoBanuu B Poccuiickoii @eneparumy
o1 29.12.2012 Ne 273—®3.

. Yka3 [Ipesunenra Poccuiickoit denepaunu oT 07.05.2018 Ne 204
«O HalMOHAJIBHBIX LETSAX U CTpaTerMuecKux 3anadax pas3Butusi Poccuiickoit denepanuu Ha
niepuo 110 2024 rona.

. Pacnopspkenue IIpaButensctBa PO ot 21.06.2023 Ne Ne 1630—p «O06 yrBepxkaennu Ctparerun
pa3BuTusa OecnioTHOM aBuainuu Poccuiickoit denepanuun Ha nepuon a0 2030 roma u Ha
nepcrnekTuBy A0 2035 roja u niaHa MEpONpUSATHI 110 €€ peanu3aliun»

. Pacnopsukenue IlpaBurensctBa P® ot 31.03.2022 Ne 678—p «OO0 yrBepxkaenun Konuenuu
pa3BUTHSI JONOJHUTENBHOTO 00pa3oBaHUsl JeTell U MpPU3HAHWM YTPATUBLIUM  CHUITY
Pacnopsoxenus [IpaBurensctBa PO ot 04.09.2014 Nel1726-p».

Opranuzanus  OOCIy)KHBaHMSI  BO3IYUIHOTO  JBMJKEHHS:  y4€OHMK  JUIsI  CpEIHEro
npodeccuoHanbHoro obpaszoBanus / A. JI. ®ummnH, A. P. bectyrun, B. A. CanaukoB; moj
HayyHol pepakuuent FO. I'. [IlatpakoBa. — Mocka: U3gatensctBo FOpaiit, 2022. — 515 ¢. —
(ITpodeccuonanbroe obpazoBanne). — ISBN 978 — 5 — 534 — 07607 — 3.

. becnmnorHsle neratenbHble ammapartbl. OCHOBBI  yCTpoicTBA W (YHKIIMOHHUPOBAHUSA
/AdanacreB, YueOHuku 1 yued. mocod. — Mocksa: MAU. ISBN:978—5-85597—093—7.

. becnmiioTHble neraTenbHble anmapaThl: HArpy3KH U HarpeB: yuyeOHoOe mocobue sl CpelHero
npodeccuoHanpHoro oopazopanus / B. U. IloropenoB. — 2—e u3z., uctp. u aomn. — MockBa:
WznarensctBo HOpaiit, 2024. — 191 c¢. — (Ilpodeccuonansuoe obpazoBanue). — ISBN
978—5-534-10061—7. — Texct: anekrpoHnHsIi // O6pa3zoBatenbHas matdopma FOpaiiT [caiit].

— URL: https://urait.ru/bcode/541222.
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[Tpunosxenne Ne2
JOIMOJIHUTEJIBHASA OBIIIEOBPA3OBATEJIBHAS OBIIIEPA3BUBAIOIIIAA
IMPOTPAMMA TEXHUYECKOM HATIPABJIEHHOCTH
«BECIINJIOTHBIE ABUALIMOHHBIE CUCTEMBbI
N OTPACJIM UX ITIPUMEHEHUS»

JIJISI PEAJIM3AIIMA HA BA3E OPTAHU3AIIMIA CPEJIHEIO
NPO®ECCHUOHAJIBHOI'O
OBPA3OBAHUA

MHUHUCTEPCTBO OBPA30OBAHUSA POCCUICKOMN ®EJEPAIINN

®denepalibHOE rOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTebHOE YUPEKIACHHE TOTIOJTHUTEIHHOTO

npodeccuoHanbHOTO 00pa3oBanus «HCTUTYT pa3BUTHS TPOPECCHOHATBHOTO 00pa30BaHUS

JlononauTenbHas o61eodpazoBaTenbHas o0Oliepa3BUBaloLIas mporpamma
TEXHUYIECKOH HaIpaBJICHHOCTHU

«becnu0THBIE ABHALIMOHHbBIC CUCTEMBI X OTPACJIN UX IPUMECHCHHUA»

Bo3spact oOyqatonuxcsi: 15 — 19 ner
[TpoAOIKUTETFHOCTD peaTU3aIiH
nporpammel: 1 roa

ABTOD COCTaBUTEIb IPOTPAMMBI:

[IpuHATO HA METATOTUYECKOM COBETE YTBEPXJIAIO:
«_ » 20 roJ Hupexrop (PHO)

HanmeHoBaHMe opraHu3aiiu
/OO
[Ipuka3 Ne OT«___ » 2024

(®HO),

MeAaror JOMOJHUTEIBHOTO 00pa30oBaHUs
(HaumenoBanue opranuzaimn)

Mecto peanusanuu:

(ampec)
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Tl'opon, 202_r.

Opranuszanus — pa3padéoTunk

denepanbHOE rOCYAApPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKACHHE JOIOTHUTEILHOTO
npodeccrnoHabHOTO 00pa3oBanust «HCTUTYT pa3BuTHs MPO(PECCHOHATEHOTO 00pa30BaAHUS»

PeneH3eHTHI:

A.A. CaBuH Beaymuii unxeHep — uccinenonatenb AO «Poccuiickas kopropanus pakeTHO—
KOCMHUYECKOTO MPUOOPOCTPOEHUS M UHPOPMALIMOHHBIX CUCTEM», KaH/I. TeXH.HayK,

H.3. ITonoB pykoBoautens otaena odpazoBarenbHbix yeiuyr OO0 «I'eockan MockBay,

F0.J. emonos npenonaBatens ['BIIOY «MockoBckuii rocy1apcTBEHHbINH 00pa30BaTeIbHBIN
KOMILJIEKCY, WwieH MeTouueckoro o0beAMHEeHNs Te0MH(OPMALMOHHBIX TEXHOJIOT U, IOpUCTIPYIEHIIUN
U TpaBa.
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©  denepanpHOE  TOCYJapCTBEHHOE  OKOJDKETHOE  00pa3oBaTelbHOEC  YUPEKICHUE

JOTIOJTHUTEIBHOTO MPO(EecCHOHAIBHOTO 00pa3zoBaHust «MHCTUTYT pa3BUTHS MPOGECCHOHATHEHOTO

obpazoBanus», 2024

Conepxanue

1. ITOACHUTEIBHAS 3ATIMCKA e vtenueerneroessessssonsossssssssossssssssssssssssssssssssssssssssnsssnsssns
2. YUEOHDBIN MJIAH MPOTPAMMBDBI.cetcueetrueterseessssosssssssssssssssssssssssssssssssssssssssssssssnssss
3. YUEOHO — TEMATHYCCKHM MJIIAH ¢ euvteueretensonssnsonssssssssossssssssssssssssssssssssssosssssssnse
4. CoIEPKAHME TIPOTPAMMDBI.etcureetesteensssessossssssssssssssssssssssssssssssssssssssssnssssssssnssss
5. KajleHAapHBIH YUEOHBIN TPAPHUK...covviiieiiiniiieiiinriiietsestossssssrsssssssssssssssssssnsns
6. OLICHOUHDBIC MATEPHAIIBI..ueuetiueineeieteneestnecssssscessssssssscssssssssssssssssssscsssssssnssens
7. PECYPCHOEC O0CCIICUCHME. oo veuuunreernnseerensssosesssosssssssssssssssssssssssssssssssssssssssssssssss

8. CIIMCOK JIMTEPATYPDI. uuuetternereessseosssssoossssosessssssssssssssssossssssssssssssssssssssnssssss
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1. IosicHUTeILHAS 3aNIMCKA
BBenenne

[Iporpamma «becnunoTHbie aBHAIlMOHHBIE cUCTeMbI» (nanee — [Iporpamma) paccuurtanHa Ha
oOyuaromuxcst B Bo3pacte 15 — 19 net, cpok peanuzanuu nporpammsel 1 ydeOHbIi Tog. [Iporpamma
MIPENIoJIaraeT pa3BUTUE B 00JIACTU MOJAEIUPOBAHUS, IPOrPAMMUPOBAHUS, NMJIOTUPOBAHUS, a TAKKE
HampaBjieHa Ha (OpMUpOBaHME 3HAHWW M HABBIKOB, HEOOXOIMMBIX JUISI PaOOTHI ¢ OECHMIOTHBIMU
aBUAIIMOHHBIMH CHCTEMaMH, CIOCOOCTBYET Pa3BUTHIO HHXEHEPHO — KOHCTPYKTOPCKOTO MBIIIJICHHS, &
TaKkKe JaeT IMpeAcTaBiIeHHe 00 OTpacisX NPUMEHEHHS OECIMJIOTHBIX aBHALIMOHHBIX CHCTEM.
[Iporpamma «becniunoTHble aBHUALMOHHBIE CUCTEMBI» pa3zpaboTaHa ¢ Y4Y4ETOM BO3PACTHBIX
0COOEHHOCTEHN U MHTEPECOB 1I€JIEBOM ayIMTOPUHU 00yUaIOIIIUXCSI.

[IporpamMmma sBiSIETCST aBTOPCKOM, pa3paOOTaHHOW ISl OpraHu3alui, Ppeasu3yronux
JIOTIOJTHUTENbHOE OoOpa3oBaHHe oOOydarommxcsi o0pa3oBaTeNbHbIX OpraHU3alUi, pean3yroIInX
MIPOrpaMMBbl CPEeTHET0 MPO(heCcCHOHATBLHOTO 00pa30BaHusl, MPOSBISIOUINX UHTEPECHl U CKIOHHOCTH K
00Jy1acTH OECTTMIIOTHOM aBUAIIMHU U JIETAIOIIEH pOOOTOTEXHHKE.

HopMaTuBHBIC 0OCHOBAHUS 1JIs1 pa3pad0TKH NPOrpaMMBbl:
— @enepanbHblii 3ak0H OT 29.12.2012 Ne 273—®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny.
— Vka3 [Ipe3unnenrta Poccuiickoi ®denepaunn oT 07.05.2018 Ne 204
«O HaMOHAJIBHBIX LEJAX U CTPATErHYECKUX 3a7avax pa3Butus Poccuiickoit denepanyu Ha EPHOT 10

2024 ronmay.

— Pacniopsixenue IlpaButensctBa P® ot 31.03.2022 Ne 678—p «OO0 yTBEpKICHUH
KoHnuenuuu pa3Butusi JONOJHUTENIBHOTO 00pa3oBaHusl JeTell W NPU3HAHUU YTPATUBLIUM CHITY

Pacnopsokenus [IpaBurensctBa PO ot 04.09.2014 N 1726-p».
— Pacnopspkenue IlpaBurensctBa P® ot 21.06.2023 Ne Ne 1630-p «O06 yrBepKIaeHUH

Crparteruu pa3Butus OecriuiaoTHOM aBuanuu Poccuiickoit denepanuu Ha nepuoxa mo 2030 roma u Ha
nepcrnektuBy 10 2035 roma, a TakkKe IUIaHA MEPONPHUSTUN MO pealu3aluu CTPATErHH Pa3BUTHS
OecriunotHol aBuanuu Poccuiickoit @enepannu Ha nepuor A0 2030 roga u Ha nepcnekTuBy 10 2035
roja;

— IlocranoBnenue I'maBHOro rocy1apcTBEHHOro canutapHoro Bpada P® ot 28.09.2020 Ne28
«O6 yrBepxaenun CII 2.4.3648-20 «CanuTapHO—SINIEMUOJIOTMUECKUE TPEOOBAHHS K OpraHU3alusm

BOCIIMTAHHUA U 06y[IeHI/I$I, OTAbIXa U O3J0POBJICHUSA JEeTeH U MOJIOACIKI.

— Ilpuka3 MunucrepctBa mpocsenieHust Poccuiickoii ®enepanuun ot 27.07.2022
Ne 629 «O06 yrBepxaenun [lopsiaka opraHuzanii U OCyIIECTBICHNU 00pa30BaTeIbHOM AeATEIbHOCTH

110 JOINIOJTHHUTCIBHBIM 06L[ICO6p8.30BaTGJ'IBHBIM nporpamMmamy.

53



HanpaBieHHOCTh NPOrpaMMbl — TEXHUYECKASI.
AKTYaJlbHOCTH NPOrPaMMBbI:

B cootBercTBuM ¢ yrBepkaeHHOU oT 21 utonsa 2023 Ne 1630—p IIpaButensctBom Poccuiickoit
®enepauun Ctparerueil pa3BuTHs OecnuIoTHOW aBuanuu Ha nepuoj 10 2030 roga 1 Ha NepCHEKTUBY
1o 2035 roga, B Ommkaiiliue IIECTh € MOJIOBUHOM JieT B Poccuu J0JKHA MOSIBUTHCS HOBasi OTpacib
SKOHOMMKH, CBSI3aHHAs C MPOU3BOJICTBOM U HCIOJIb30BAHUEM T'PAXKIAHCKUX OECIIUIIOTHBIX aIIapaToB.
Jlannas Ilporpamma B pamkax (enepanbHOTO HpoekTa 2«Kaapsl s GeCIHIOTHBIX aBHAIMOHHBIX
CHUCTEM» HalMOHAJIBHOTO TpoekTa «becnuioTHbIE aBUAIMOHHBIE CHCTEMbD» OO0ECIeYUuBacT
00OyyarouMMcsi BO3MOKHOCTh OCBOMTH 3HAHMS B 00JacTH OECNMJIOTHBIX JIETATENbHBIX aIllaparos,
HaBBIKH IPOTPaMMHPOBAHUsS, MOJCIHPOBAHUS M THJIOTHPOBAHMS, KOTOPHIE B HACTOSIEE BpEMS
ABIAIOTCST BocTpeOoBaHHbIMU. Konuenuus Ilporpammbl OKa3blBaeT BIMSHUE Ha pacllUpeHue
JOTIOJTHUTEIBHOTO 00pa3oBaHusl OOy4arONIMXCS, Peaju3alyi0 MOJIOJACKHOM MOJUTUKH U CO3JaHUe
CUCTEMBbl TOJTOTOBKM CIIEIUAIMCTOB B o0OJacTu pa3pabOTKH, NPOM3BOJACTBA W OSKCILTyaTaluu
OECMUIIOTHBIX AaBUAI[MOHHBIX CHCTEM, a TaKkKe KOHTPOJIb 3a YPOBHEM KBalIU(DHUKAIMK TaKUX
cnenuanucToB. [1pu peanuszanuu npoekra 00JIbIIOE BHUMAHUE YAEISIETCS TPUBJICUEHUIO 00YdaroInXCst
OpraHu3aluii, OCYLIECTBIAIOUIMX 00pa30BaTENIbHYIO HESITEIbHOCTb, K YYacTHIO B IIporpammax Io
OeCHMIOTHBIM aBUALIMOHHBIM cUcTeMaM. TakuMm o00pa3oM, BO3MOXHO YCHJIMTh TEXHOJOIMYECKHH
MOTEHIaN Jyisi obecrieueHrss 0€30MacHOCTH CTpPaHbl, MOBBIMICHUS 3(PGEKTUBHOCTH SKOHOMHUKH H
yIy4IlIeHUs] Ka4yecTBa KU3HU IpaxkaaH. B urore B Poccun nomkHa BOSHUKHYTh HOBas SKOHOMHUYECKas!
OTpaciib, CBA3aHHAs C pa3pabOTKOM U MCIIOJIb30BaHUEM I'PAKJAHCKUX OSCIIMIIOTHBIX aIllapaToB.

HoBu3na Hacrosiueil 06pa3zoBaTeabHOI MPOrpaMMBbl 3aKJII0OYAETCs B TOM, YTO OHA UHTETPUPYET
B ce0e JOCTUKEHUS COBPEMEHHBIX U MHHOBAILIMOHHBIX HAIIPAaBJICHUN B MaJoi OECIIMJIOTHON aBUallMy, a
TaKkKe B paMmMKax peanusanuu IIporpaMmsel 3ajneiicTBOBaHBl LU(PPOBBIE TEXHOJOIMHU PpeaN3alUU
ITporpammsl, BKiItoyast 1u(poBoit 00pa3oBaTeNbHbI KOHTEHT.

Mertoabl peanuzanuu I[IporpamMmbl — 3TO MeTOA NOATOTOBKM, B paMKax KOTOpPOTO
oOyyaromuecst BBINOJHAIOT ONpeldeNeHHbI BuA paboT, HampaBieHHbII Ha (opMupoBaHue,
3aKperieHue, pa3BUTHE MPAKTUUYECKUX HABBIKOB M KOMIIETEHLUH MO MPO(UII0, COOTBETCTBYIOLIEMY

obOpazoBatenbHO [IporpamMMel.

— OaHMM U3 KIIOYEBBIX METOJOB SBISETCS NPOEKTHO—OPHEHTHPOBAHHOE O0y4deHMe,
KOTOpO€ TMO3BOJISIET OOydYaroUUMCsl TMPUHUMATh aKTHUBHOE y4yacTHe B pa3paboTKe W pealu3aluu
peabHBIX TIPOEKTOB, CBSI3aHHBIX ¢ UcHodb30BaHMEM BAC. DTOT MeTo crnocoOCTBYeT YriyOJaeHUIo

3HaHPII>i, Pa3BUTHIO TBOPUYCCKOT'O MBIIIIJICHWUS 1 HABBIKOB KOMaHIHOH pa60TBI;

2 https://firpo.ru/activities/projects/federalnyy—proyekt—kadry—bas/
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— HMHTEPAKTHUBHbIE MeTOAbI OO0y4YeHHsl, TaKUe KaK CHUMY/SIMM U BHUPTyaJbHbIC
naboparopum, WrpalOT BaXHYIO pPOJIb B MoArotoBke cnenuanuctoB mo bAC. CrenuanbHbie
MPOrpaMMHBIE KOMIUIEKChl TIO3BOJISIIOT MOJICIMPOBATh PA3JIMYHbIC CLEHAPUU TOJIeTa JIPOHOB,
AHAJIIM3UPOBATH MOBCACHUEC allllapaTOB B CJIOXHBIX YCIOBUAX U MMPOBOAWUTH SKCIICPUMCHTDI 0e3 pUCKa
MOBPEKICHUS JOPOTOCTOSIIEH TEXHUKH;

— NpaKTHYeCKHe 3aHATHA, rJe oO0ydJarolmuecs MOTYT HEMOCPEJICTBEHHO YIPaBIsATh
OCCIUIIOTHEIMHU aBUAIMOHHBIMU CHCTEMaMH, SBJISIFOTCS HEOTHEMJIEMOM YacThI0 y4eOHOTO Iporiecca.
OTH 3aHATHS TMO3BOJSIOT OTpa6OTaTB HaBbIKW YIPABJICHUA OPOHOM, OLCHUTHL €TI0 IOBCACHHEC B

Pa3JIMYHBIX CUTyallUAX U YCOBCPIICHCTBOBATH TCXHUKY IMUJIOTUPOBAHMAA

— TeopeTHYeCKHe JIeKIMU U CEMHHAPCKHUeE 3aHATHS, HAPaBJICHHbIEC HA U3yYEHHE OCHOB
TEXHUYECKOTO YCTpOICTBa, MPUHIUIIOB MOJETa, ynpaBieHus U nporpammupoBanus BAC, a Takxke
npuMmeHeHust BAC B pa3nuuHbIX oTpacisax u chepax KU3HHU.

dopMaMH OpPraHM3alMM 3aHATHH SBIAIOTCA TpymnnoBas (TeOpeTHYecKas 4YacTh)
Y UHJIMBUIYaJIbHO — TPYIIOBas (MpaKTHYeCKas 9acTh).

Ieparornueckas mnesecoodpa3HocTb Hactosmed [I[porpammel 3akirodaeTcsi B TOM, 4TO MMOCIE
ee OCBOEHHUs oOyyaromiuecsl MoJydyaT 3HAHUA W YMEHHUS, KOTOpbIE TMO3BOJSAT MM TOHSATH OCHOBBI
ycTpoiicTBa OECHIJIOTHOIO JETAaTeIbHOIO amnmapaTa, MPUHIMIBI padOThl BCEX €ro CUCTEM U HX
B3aUMOJICHCTBHS, TEXHOJOTHIO NWUJIOTUPOBAHUS W YIOpaBJIEHUS, a Takxke B3auMmojencTeue BAC
C pa3IMYHBIMU OTPACIISAMU U chepaMu KU3HU.

Hactosimas ~ Ilporpamma  cOOTBETCTBYeT — OOIIEKYJIBTYPHOMY,  YPOBHIO  OCBOCHHS
U TpeArnojaraeT YAOBIETBOPEHHE MO3HABATEIILHOTO HHTepeca OOy4arollerocs, pacluIupeHHue ero
MH(OOPMHUPOBAHHOCTH B 00NacTH OECHWIOTHBIX JIETATENBbHBIX ammapaToB W CHCTEM, a Takke
oOoraieHre HaBbIKaMU OOILIEHUSI U TPUOOpETEHNE YMEHUN COBMECTHOM AESATEIbHOCTU IIPU OCBOCHUU
MIPOrpaMMBl.

Heap IIporpaMmbl  TOMOMHUTENBHOTO  OOpa3oBaHUs  MpeAnojaraeT  (GopMmupoBaHHe
U pa3BuUTHE NPOPECCHOHATBHOW OPHEHTAUUMU OOYYaIOIIUXCs, PAa3BUTHE HWHTEIUICKTYaIbHBIX
CIOCOOHOCTEH U MM03HABATEIHHOTO HHTEpeca K OECIUIOTHBIM aBUAIIMOHHBIM CUCTEMAaM.

3apaum:

JInuHOCTHBIE (BOCIUTATE/IbHbIE):

— BOCIIMTAaTb MHHTCPEC K TCEXHUKC U TPyAdy, Ppa3BUBATb TBOPUYCCKUC CIIOCOOHOCTH

1 GOpMHPOBATH KOHCTPYKTOPCKHE YMEHUS U HaBBIKH;
— MPHUBUTH KYJIbTYPY IIPOU3BOJICTBA;

- C(I)OpMI/IpOBaTL YYBCTBA KOJUICKTHUBU3MA, B3AUMOIIOMOIIIH,
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— BOCIIMTATh BOJIIO, ‘IyBCTBO CaMOKOHTpo.H}I, OTBCTCTBCHHOCTH,

— chopmupoBaTh CO3HATETHLHOE OTHOIICHHE K OE30MACHOCTH TpyJa MPU H3TOTOBJICHHH
MOJICTICH;

— BOCIIMTAaTh I‘pa)KIIaHCTBeHHOCTB, TOJIepaHTHOCTL, I[}/'XOBHO 5 HpaBCTBCHHOC

CaMOCO3HAaHUC,

— QopmMupoBaTh TATPUOTHYECKYIO IO3HMIMIO TOJPOCTKA Yepe3 BKIIOYCHHE €ro
B TEXHUYECKOE TBOPUYECTBO U MO3HABATEIbHYIO ACATEIbHOCTb.

MertanpeaMeTHble (pa3BUBaIOIIKE):

— Pa3BUTb DJJICMCHTBI TCXHHUYCCKOI'0 MbBIINIJICHU, I/1306p€TaT€J'II>HOCTI/I, TBOp‘ICCKOfI

WHUIUATUBBI,
— Ppa3BUTH IV1a30Mep, OBICTPOTY pEaKIUy;
— Ppa3BUTH ycepiue, TEPIeHNE B OCBOCHUN 3HAHUI;

- (bOpMI/IpOBaHI/Ie OCO3HaHUA POJIM TCXHHUKU U TEXHOJIOT Uit JJI IPOTPECCUBHOTO pa3BUTHUSA

o0111ecTBa;
— Ppa3BUTHUC HCI/IXO(I)I/ISI/IOJ'IOFI/I‘-IGCKI/IX Ka4yeCTB 06yqa}onmxcs1: HaMsTh, BHUMAHUEC,
CIOCOOHOCTH JIOTUYECKU MBICIUTh, aHATU3UPOBATh, KOHIIEHTPUPOBATh BHUMAHKE Ha TJIABHOM.
IIpenmernbie (00y4aromue):
— TIOBBIILIEHHE  CEHCOPHON  YYBCTBUTEIBHOCTH,  PAa3BUTHUE  MEJIKOM  MOTOPHUKH
Y CHUHXPOHHU3AIMHU PaObOThl 00EUX PYK 3a CYET 00yUeHHUs MUIOTHPOBAHMS OCCIUIOTHBIX JIETATCIIBHBIX

anmnapartos;

— BBIpaOOTKa HABBIKOB MUJIOTHPOBAHUS OCCIUIIOTHBIX JIETATEIbHBIX allllapaToB;

— J1aTh NEpBOHAYANILHBIC 3HAHUS O KOHCTPYKIIMH OCCIIIIOTHBIX JICTATENIBHBIX allapaTos;

— HAY4UTh MIpaBUIIaM 00CTYKHBaHUS, COOPKH OECIMIOTHBIX JIETaTEIbHBIX allapaToB;

— HayuyuTh nporpammupoBanuto bAC;

— O3HAKOMHUTbH C MpaBUiIaMH 06e30MacHO paboThl C HHCTPYMEHTAMU;

— O3HAKOMHUTH OOYYAIOIIMUXCS C MPUHLIUIIOM PabOThl aBUAMOJICIbHBIX ABUTATENeH U UX
IPaMOTHOM IKCILTyaTalllu;

— JlaTh TIEPBOHAYAIIbHBIE 3HAHUS MO PATUOIIEKTPOHUKE U OOYUUTH MPHUHIMIAM pPaOOTHI
paauonepenaroIiero 00opyI0BaHus, €ro HaCTPOHKO;

— 0o0y4uTh mpaBuiaM 0e30MacHON IKCIUTyaTalluy OECITHIIOTHBIX JIETATEbHBIX alapaToB.

Cpoxu peaauzanuu IIporpammbi: 78 yacos.

YpoBeHb nporpamMmbl: OJHOYpOBHEBAs (0a30BbIi YPOBEHb OCBOCHHS).
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Pexxum 3anaTHii: rpynma u3 12 yenosek, 2 pa3a B Hezxemo 1o 1 dacy (2 vaca B Henenio, 8

yacoB B Mecsll, 78 yaca B ron); | akazemuyeckuil yac 45 MUHYT, niepemeHa 15 MUHYT.

IInanupyemMsble pe3yJbTaTbl 00yYeHHS:

B pesyabTare 00y4yenusi o0y4aomuecss B KOHIIEe y4eGHOI0 roja oBJIagel0T HeOOX0MMON

CUCTEMOM 3HAHHUM, YMEHUI U HABBIKOB.

Byner 3namo u ymems B pamMmkax ocBoeHus1 0a30BOr0 YPOBHSI:

3name:

—TEeXHHKy  Oe30macHOCTM  mpd  paboTe ¢ HMHCTpyMEHTaMH |
NMEKTPOOOOPYIOBAHUEM;

—ocHoBEI BAC;

— OCHOBHbIE TEXHUYECKOTO YCTPONCTBA U KOMIOHEHTH BAC;

— s13bIKU IIporpamMmmupoBanue bAC;

— 3HaueHue u npumenenrne bAC B coBpemeHHOM MHDE;

— OCOOEHHOCTH PETYIMPOBKHU U YIPABIEHUS KBAJIPOKOIITEPOM;
— YCTPOMCTBO M MPUHIIAI PaOOTHI AIEKTPOIBUTATEIICH.

Ymems:

— I10JIb30BaThCS PA0OYHUM HHCTPYMEHTOM;

—paboTath ¢ 3MEKTPOOOOPYAOBAHUEM;

— OCYILIECTBJIATH MJIOTUPOBAHUE KBAJPOKONTEPOB;

— YIPaBIIATH KBAIPOKONTEPOM C IpuMeHeHueM FPV;

— HACTpauBaTh ayM0— U BHUJICONIEPEJAIOIINE YCTPOUCTBA KBAAPOKOIITEPA;

— HACTpauBaTh MOJIETHBIA KOHTPOJIIEP KBaJIPOKOIITEPA;

— HACTpauBaTh annaparypy ylnpaBiIcHUS;

— BOCCTAHABJIMBATh AKKYMYJIATOPBI M COCTABJIAIOLINE UX YAaCTH (T.HA3. «OaHKMNY).

@opMbl OpraHu3allid M KOMILIeKTOBaHMs rpynn. OOpa3zoBaTenbHbIE OpraHU3alUuu

PYKOBOJICTBYIOTCS BHYTPEHHHMMM HOPMAaTHBHO — IPAaBOBBIMH OCHOBAaHUSIMU MpH (OPMHUPOBAHUU
nporecca Habopa U YKOMITJIEKTOBKU I'PYIIN HA MIPOrpaMMBbI IOTIOJIHUTEILHOTO 00pa30BaHusl.

2. Y4eOHbIi IJIaH MPOrpaMMbl

HaumenoBanue Beero
YPOBHS Homep n HauMeHOBaHUE MOTYJISt 4aCOB Teopusi | IlpakTuka
NPOrpaMMbl
Monynb Nel. «TexHuueckoe yCTpoOMCTBO U
& 8 6 2
= NPUHIUIKI ToneTa U ynpasieHuss BACy
s Monyns Ne2. «IIporpammupoBanne BAC Ha 8 5 6
§ . Python u C++»
2 E Monyns Ne3. «Asronunor BAC: HacTpolika, 8 3 5
§ = oJIETHRIE 3a/1aHus, pa3paboTKay
o & Monynb Ne4. «be3onacHOCTs U
&S 8 8 0
=9 perynupoBasue noneroB bAC»
= E
3 Mogynb Ne5. «DueprocHabxenue u 8 4 4
&2
2 ynpasisieane Oatapesimu B BAC
b} Monynb Ne6. «Murerpauus BAC ¢ [oT
R N 8 6 2
(MuTepHeT Bemiei)»
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BapuaTuBHasi 4acTh MpOrpaMmMbI
(mo BbIOOPY chepnbl

npumenenus BAC)

Moayab  Ne7.  «Cnoco0bl  BeaeHHs
pa3Beaku MectHocTH ¢ momoubio BAC (B
PaMKaxX OCHOB BOEHHOM CJIy:KObI)»

30

14

16

Moayab Ne7. «Ilpumenenne BAC B
PA3IUYHBIX OTPACIIX»

30

14

16

Hroro:

78

43

35
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3. YueOHO — TeMaTHYEeCKHI IJIaH

3.1. VTII mporpaMMbl COCTOUT U3 JIBYX 4acTell (OCHOBHas W BapuatuBHas). CojaepikaHHe ypOBHEH MOCTPOEHO HA MOAYJIBHOM IPHUHLHUIIE.

CrpykTypHO# eauHULIEH y4eOHOTO MOy ABISAIOTCSA TeMBbl. [IprMeHnMas mo3tanHas TEXHOJIOTHUSI O0YUEHUs OT KIIPOCTOT0» K «CIIOKHOMY>.

3.2. Baxxnast poJib ipu ocBOeHUH [ [porpaMMbl OTBOAHMTCS MaTepraiaM, pa3paboTaHHBIM B paMKax MPUMEHEHHs IU(pPOBOTO 00pa30BaTEILHOTO

KOHTEHTA.

HaumeHoBaHue Homep u HaMMeHOBaHUE MOYJIS Tpynoemkocts | Teopus | [Ipaktuka | Popma Marepuan s
YPOBHSI BCEro 4acoB KOHTPOJISA HOK
NPOrpamMMbl (uudposoii

o0pa3oBaTe/ibHbII
KOHTEHT) *
) Moayabs Nel. «TexHuyeckoe YCTPOHCTBO U 8 6 9 Tecr LHOK Ne2.
g NPUHIUIBI 10JIeTa U ynpaBjeHuss BAC».
= . Tema 1. OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH 2 2 0
= ; BAC, BepTOJIETHOrO M CaMOJIETHOTO THIIOB.
=
E“ § Tema 2. Knaccudukanms 6eCrmIOTHBIX 2 2 0
= = JIETAaTEIbHBIX aNllapaTosB.
= Tema 3. Kommexc ynpasnerns BAC. 2 0 2
3 i Tema 4. Poccuiickue u 3apy0ekHbIC
g & 2 2 0
g 3 npousBoautenu bBAC u ux nenu.
2 = Moayas Ne2. «IIporpammupoBanue BAC Ha 8 2 6 Tecrt HOK Ned4,
- Python u C++». IIOK NeS.
2 F Tema 1. OcHoBsl nporpammupoBanus bAC Ha
> © h 2 2 0
= 5 Python.
2 O Tema 2. PazpaboTka airopuTMa aBTOHOMHOTO
& 2 0 2
4 noJiera BAC.
3 Tewma 3. [IporpamMmmupoBaHue aaropuTMOB 2 0 2

ynpasnenus bAC.
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Tema 4. Hanimcats nporpammy Ha Python s

aBToHOMHOro nosnera bAC. Hanucate nporpammy 2 0 2
Ha C++».
Moayab Ne3. «Aronmior BAC: HacTpoiika, 8 3 5 Teer LOK Nel0.
NOJIETHDIE 3aJaHUsl, pa3padoTKay.
Tema 1. Apronmmiior BAC. 2 2 0
Tema 2. ApxuTeKkTypa 1 KOMIIOHEHTHI aBTONUJIOTA. 2 1 1
Tema 3. IIporpamMmmHO€E 0OecTieueHre U HaCTPOIKa 9 0 5
JUIs. aBTOIUJIOTOB.
Tema 4. Ilpuniuns! paObOTHI U AITOPUTMBbI 5 0 2
yIpaBJICHUS.
Monyans Ned. «be30nacHOCTh U peryJiupoBaHue 8 8 0 HOK Nell.
Tecr
nojeToB BAC».
Tema 1. Texnuka 6e30macHOCTH MIPH
. 2 2 0
B3anmoeiicteuu ¢ bAC.
Tema 2. 3aKOHOIaTENbHBIEC AKTHI, PETYIUPYIOIINE
HCIIOJIb30BaHUE OECITUIIOTHUKOB. MeXTyHapOIHOE 4 4 0
Y HaIlMOHAJIbHOE 3aKOHOIATEIbCTBO.
Tema 3. HanimonanpHast 0€30I1aCHOCTE: 2 2
[TarproTHyeckoe BoCUTaHUE.
Moayib NeS. «IHeprocHad:xeHue U ynpabJieHHe 8 4 4 Tecrt HOK Nel2.
O0atapessmu B BAC.
Tema 1. AKKyMyJISATOPBI M KX 3HAUYCHHUE. 2 2 0
Tewma 2. banancupoBka «6anox» AKb. 4 2 2
Tema 3. Boccranosinenne AKb nocie ero 2 0 2
Ype3MEpPHOTo pas3psja.
Mopyas Ne6. «Huterpanma BAC ¢ IoT 8 6 2 Tect HOK Ne13.
(MaTepHeT Bemiei)».
Tema 1. Baxnocts unterpauuu loT B 2 2 0
ITPOU3BOICTBEHHBIE ITPOLIECCHI.
Tema 2. Ilepsblit npumep MHTEpHETA ABMKYILIUXCS 4 5 2

BeIICH: OCCIUIIOTHBIC JIETATCIIbHBIC arrapaTsl.
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Tema 3. ManoBauu yctpoiicts loT, GeciumoTHBIX

Mojenel B mpobaemarrke 6e30macHocT oOMeHa 2 2 0
JTAHHBIMU.
Mopyas Ne7. «Crnoco0bl BegeHHMsI pa3BeIKHU
= MecTHOCTH ¢ nmomouibio BAC (B pamkax ocHOB 30 14 16 Tect IHOK Nel4.
53 BOCHHOM CJIYKOBbI)».
g Tema 1. Bengenue pazpenku. 10 5 5
~ Tema 2. Cnoco6s! npotuBoaeiictus BAC. 10 5 3)
L§ Tema 3. boeBoe mpUMEHEHHE. 8 4 4
= Tema 4. PazpaboTka npoekTa B paMKax
E 6 MpOMIEHHBIX MoayIen: «KadecTBa, KOTOpbIMU 5 0 2
= < noikeH oo6nanate BAC npu skcrutyatanuu B
§ = BOEHHOU CITyKOe».
= E Moayab Ne/. «IIpumenenue BAC B pa3in4HbIX 30 14 16 Teer HOK Ne8,
3 £ 0Tpacasx». HOK Nel5.
E" “E’ Tema 1. Texnonorus npumenenus bAC B reone3nmn 10 7 3
é E_ u Kaprorpaduu.
= Tema 2. Texnosioruu, npumensemsie BAC B qpyrux
= OTpacisiX, TAKUX KaK:
s — JIECHOE XO3SHCTBO; 18 7 11
E — OXpaHa OKpY’Karollei cpepl;
= CEJIbCKOXO035UCTBEHHBIE PAOOTHI.
= Tewma 3. Pa3zpaboTka nmpoekTa B paMKax MpOHICHHBIX
== Moyieit: «KauecTBa, KOTOPBIMH JI0JDKEH 0071a/1aTh 2 0 2
BAC B pa3nuyuHbIX OTPACIISIX IPUMEHECHHUS.
Hroro: 78 43 35

* _ https://firpo.ru/activities/projects/
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4.Conep:xanue NporpaMMbl
4.1. OcHOBHast YaCTh MPOrPaMMbIl
Mopyab Nel. «Texundyeckoe ycTpoiicTBO M IPHHIMIIBI 10J1eTAa U ynpasjaeHus BAC»

Tema 1 OcHoBHBIE TEXHMUECKHE XapaKTepUCTUKH BAC, BEpTOJIETHOrO U CAMOJIETHOT'O THUIIOB.

Jlexusi: OCHOBHbBIE TEXHUYECKHE XapakTepucTUKu BAC, BEpTOJIETHOrO U CaMOJIETHOTO TUIIOB.

Tema 2. Knaccudukarmst 6eCiIOTHBIX JIE€TATEIBHBIX alllIapaToB.

Jlexuus: Bunsl u texunyeckue xapakrepuctuku BAC: Aspocrarnueckue BAC, PeaxkTuBHBIE
BAC, BAC camonérnoro tuna, BAC BeprosieTHoro TN, MynsT potopHbie 1 ruOpuHbIe BAC.

Tema 3. Kommiekce ynpasienust BAC.

[Ipaktuka: Cnocobsl obopynoBanue u ynpasieHuss BAC. Mcnonb3oBanue cumynaropa ais
BBINIOJIHEHUS TI0JIETA HAJl BUPTYaIbHbIM MOJIUTOHOM.

Tewma 4. Poccuiickue u 3apyoexHbie mponsBoautenu BAC u ux mnenmu.

Jlexuumsi: OcHOBHBIE poccuiickue W 3apyoexnsie mpomsBogutenn BAC. Bxmam B pasButue
oteuecTBeHHON nHAYcTpuu BAC.

Moayasb Ne2. «Ilporpammuposanne BAC na Python u C++».

Tema 1. OcHoBbl nporpammupoBanusi BAC nHa Python.

Jlexumsa: JlaHHas JneKuus MO3BOJIMT HaM ONPENENUTh S3bIK MporpammupoBanus Python u ero
poJIb B pa3paboTKe MPOrPaMMHOTO o0ecriedeHus s OeCTMIOTHRIX aBUaliMOHHBIX cucteM (BAC). Mbl
MIO3HAKOMUMCSI C OCHOBaMH Python, TakumMu Kak €ro CHHTAakCUC M CTPYKTypa, Yy3HaeM O
IIPOrpaMMHUPOBAHUU AJITOPUTMOB YIPABICHHUS M pa3pabOTKe MNPHIOKEHHM, a TakkKe pacCMOTPUM
npuMepsl npuMenenust Python 8 BAC.

Tewma 2. PazpaboTka anropurma aBToHOMHOTO mojieta bAC.

IIpaktuka: Pa3paboraTts anroputmsl aBToHOMHOro nosieta bAC, noner «BBepX—BHU3», «BJIEBO
—BIIPaBO».

Tewma 3. IIporpammupoBanue anroputMoB yrpasieHus BAC.

IIpaktuka: IIporpaMmupoBaTh aBTOHOMHBIM IOJIET Ul BBIIIOJIHEHUS 3aJadyd IIpoJIeTa Haj
onpeneneHHo# Tepputopuu ¢ nomoupto BAC. Tpenaxep «lIporpammupyemsblii moaeT».

Tema 4 Co3znate ckpunt Ha si3bike Python s aBronomuoro nonera BAC.

IIpaktuka: Hamucars nporpammy Ha Python st ynpasienus nosetroM MyiasTupotopHoit BAC
C MCIIOJIb30BaHUEM aBTOMMJIOTA U anroput™MoB HaBuranuu (TpeHaxep «PY ais yrpaBieHHs OJICTOMY).

Mopnyab Ne3. «Asronnior BAC: HacTpoiika, moJieTHbIE 3a1aHNs, pa3padoTka»
Tema 1. Asronunor BAC.
Jlexius: OnpeneneHue aBTONMIOTAa U €ro 3HaueHue B cucreMme ynpasiieHuss BAC. 3naueHne

ABTOIINJIOTA OJIA obecneucHUs ABTOHOMHOCTH, 0e30MMacHOCTH U BCPCPCKTI/IBHOCTI/I IIOJICTOB.
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Tema 2. ApxuTekTypa 1 KOMIIOHEHTHI aBTOIIMIIOTA.

Jlekuusa: Ompenenenue apxutekrypbl BAC, ee ponp B pazpaboTke M (DyHKIMOHHPOBAHUU
cucreMbl. OCHOBHbIE KOMIIOHEHTBI apXUTEKTYpbl BAC.

[Ipaktuka: Tema: uccnenopanue u ananus apxutekryp BAC.

Tema 3. [IporpaMmMHOe oOecrieueHre U HACTPOIKa I aBTOMUIIOTOB.

[IpakTuka: 3anmporpaMMUpoBaTh aBTONUJIOT HA BBINOJIHEHUE PA3IUYHBIX 337a4 (BBEpX, BHU3,
BJIEBO, BIIPABO).

Tema 4. [TpuHIHIB paObOTHI U ATOPUTMBI YIIPABJICHUS.

[IpakTuka: HacTpouTh aBTONMUIIOT [JIsl BBINOJIHEHUS aBTOMATUYECKOTO TOJIETa C 3a/JaHHBIMU
napaMeTpamu ¥ TpeOOBaHUSMHU B CUMYJIATOPE JIPOHA.

Mopyab Ne4 «be3onacHoCTh U peryjaupoBaHue nojaeroB BAC»

Tema 1. Texnuka 6e3omnacHoctu npu B3aumoieiictsuu bAC.

Jlexiusi: 3HaueHue TeXHUKH Oe3omnacHocTH B 3kcrutyatauun BAC. O630p OCHOBHBIX YIpo3 U
PHUCKOB, CBsi3aHHBIX C onepauusaMu bAC camoneTHoro tuma.

Tema 2. 3akoHOAAaTeNbHBIE aKThl, PETyJUPYIOLIHE HCIOJIb30BAHUE OECIHIOTHUKOB.
Mex1yHapoAHOE U HallMOHAJIbHOE 3aKOHOAATEIbCTBO.

Jlekiusa: 3HaueHHE W AKTYyaJIbHOCTh B coBpeMeHHOM wmwupe. IIpaBoBeie acnektel BAC.
MexayHapoAHOE U HallMOHAJIBHOE 3aKOHOAaTeNIbcTBO. HopMaTtuBHO—TIpaBoBas 6a3a 11 pa3paboTKH,
ucrionp3oBanuss W perymupoBanus BAC. IlpoGnemsl peryaupoBaHus TIOJETOB B BO3AYITHOM
npocTpaHcTBe. Bonpocs! 6e301acHOCTH M KOH(DUIEHIINAIBHOCTH JITaHHbIX.

Tema 3. HaunonanbHas 6e3onacHocTh: [larpuoTnyeckoe BocuTaHue.

Jlexuus: OmnpeesieHue HAMOHAIbHOM 0€30IaCHOCTH U €€ 3HAYMMOCTb AJIs rocyaapcTsa. Poib
NaTPUOTUYECKOTO BOCHHMTAHUSA B oOecreueHUM HalMoHalubHOU Oe3zomacHoctu. Pons BAC B 3amute
HAllMOHAJILHBIX UHTEPECOB U IPAHULL.

Moayab NeS. «JHeprocoepexenue u ynpasienue 6arapesvmu B BAC

Tema 1. AKKyMyJIATOPBI U UX 3HAUYEHHUE.

Jlexuus: 3HaueHNe aKKyMYJIATOPOB AJ1s 00ecIeYeHNs SHEPT U U ITUTEIbHOCTH 110J1eToB. O630p
OCHOBHBIX THIIOB aKKyMYJSATOpPOB, HCIHOJb3yeMbIX B BAC: NUTHH-MOHHBIE, JTUTHH—TIOJUMEPHBIE,
HUKEIb—METAIUI-TUAPUAHBIE U JIP.

Tema 2. banancuposka «6anok» AKB.

Jlexius: EMKOCTh akKyMyJsiTOpa M €€ BIMSHHUE Ha JUINTENBHOCTD NojeTa. [IMKIIbI 3apsaaku u

paspsaKu.
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[Tpaktuka: AKKymymsaTopsl u ux 3apsiaka (+ OocnyxuBanue AKB). [logkmounte akkymMyssiTop
K JIPOHY, YOSIUBIIIKCH, YTO BCE COSAMHECHUS 0€30TIaCHBI U 00ECIICYNBAIOT HAJIC)KHOE DIIEKTPOCHA0KCHHE
BCEX KOMIIOHEHTOB.

Tema 3. Boccranosinenne AKb mocie ero upesmepHoro paspsa.

[IpakTtuka: BoCCTaHOBUTH TOJHOCTBIO AKKYMYJATOP, BBINOJHUTH IIOJETHOE 3a/JaHHE B
CUMYJIATOpPE, BHUMATEIBLHO OTCICKUBAS MMOKA3aTENIN COCTOSIHUS aKKyMYJISITOPA.

Moayab Ne6. «uTerpanust BAC ¢ loT (UutepHer Bemeii)»

Tewma 1. Baxxnocts naTerpanuu IoT B IpOU3BOACTBEHHBIE IIPOLECCHI.

Jlexusi: 3HaueHUE U pacpocTpaHeHHe TeXHOJIoruu |0T B coBpeMeHHOM Mupe.

Tema 2. IlepBbiii mpumep VHTepHeTa ABWKYIIMXCS Belled: OECHWIOTHBIE JI€TaTeIbHbIE
amnmaparhl.

Jlexuus: Mcnonw3oanue RaspberryPi win ESP8266 s 6ecripoBoHOrO 0OMEHA JaHHBIMHU C
OECIUIOTHUKOM.

[Ipaktuka: Co3ganue yCTOMYMBOTO COeTMHEHUs j1si oOMeHa nanHbiMu ¢ bBAC.

Tema 3. VunoBanuu ycrpoiictB 10T, OecnuioTHbIX Mojenei B nmpoOieMarruke 0e30MacHOCTH
oOMeHa TaHHBIMU.

Jlexuumsi: be3omacHeiii 0oOMeH naHHBIMH Mexay ycrpoiictBamu |0T. IIpoTokonbl mepenadn
JTAHHBIX.

4.2 BapuaTuBHasi 4acTh NporpamMmsl (1o BbIOOpY)

Moayab Ne7. «Cnioco0bl BeieHHsI pa3BeKH MeCTHOCTH ¢ moMombio BAC (B pamkax ocHOB
BOEHHOM CJIYKObI)»

Tema 1. Begenue pa3Be ki MECTHOCTH.

Jlexus: Benenue pa3senku Bo3mosxknoctu coBpemeHubix BAC.

[Tpaktuka: OtpaboTka 3ananus Ha ABronuiore BAC.

Tewma 2. Cnoco6s1 npotuBoaeiicTBus BAC.

Jlexuwmsi: CriocoOs! mpotuBoekicTBrs BAC.

[Mpaktuka: Co3ganue mpocreiiiiero ycrpoiictsa Reb.

Tewma 3. boeBoe npumenenne BAC.

Jlexuusi: boeBoe npumenenue bAC.

IMpakTuka: [TogaBneHre 3IEKTPOHUKH IPH MMOMOIIM U3TOTOBJIEHHOTO ycTpoiicTBa Reb.

Tema 4. Pa3paboTka mpoekTa B paMKax MpoiieHHbIX Moaynei: «KadecTBa, KOTOPBIMU JOTKEH
ob6nanate BAC npu 3Kcrutyataniiy B BOSHHOM CITyk0e».

IIpaktuka: PazpaboTaTh NpOEKT B paMKax MPOUIEHHOTO MOJTYJIS.
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Mopnyab Ne/. «IIpumenenne BAC B pa3jiM4HBIX 0TPACIAX»
Tema 1. Texnonorus npumensiembie BAC B reone3nu u kapTorpadum.
Jlexumsa: Co3pmanue KapThl. Mapkuieiaepusi: MeETOAbl MOJy4eHUs UHPOpMAIMUd O
MECTOIOJIOKEHUHU U COCTOSIHUM 3JIEMEHTOB 00BEKTa HEIPOTI0JIb30BaHus 1o cpeactBom BAC.
[IpaxTuka: Ilon€r kBagpoKonTepa Ha ONPEAEICHHON BBICOTE U IIPEIOCTABIEHUE CHUMKOB TaKUM
00pa3oM, 4TOOBI CHUMKH TIEPEKPBIBAIH IpyT apyra He meHee 70%.
Tema 2. Texnonoruu, npumensiembie BAC B Ipyrux oTpacisx TakuxX Kak
Jlexius: Ilpumenenne BAC nns oOcinenoBaHus TEppPUTOPUM M YCTPAHEHHUS 04YaroB
BO3TOpaHUil.
[Ipaktuka: Ilepuoauyeckue BbUIETHI, MHCCHS BbUIETa METOJbI HAONIONEHUS 3a JIECHBIM
X035iCTBOM
Jlexuu: COop, aHAJIN3 U aKTyaJlM3allMsl JaHHBIX O COCTOSIHUU OKpYyXarolen cpenbl. dukcanus
BBISIBJICHHBIX HApYIIEHUH HSKOJIOTMYECKOTO 3aKOHOJATeNIbCTBA. BhIsBIEHNE HECAHKIIMOHHWPOBAHHBIX
CBAJIOK U OTIpeJiesieHue UX 00BbEMOB.
[IpaxTuka: Ilepuoanueckue BBIIETHI, MUCCHUS BbIJIETa METOIbI HAOIIOAEHMS 32 SKOJIOTHYECKOMN
CUTYyallel Ha TEPPUTOPHH.

Jlexuumsi: Metonabl npumereHust BAC B cenbCKOM X031CTBE — HEOOXOIUMOCTD IS
— KapTorpadupoBaHUs U MOHUTOPHUHTA TIOJICH;
— BHECEHHUsI Cpe/ICTB 3amuThl pactennii (C3P);

— MYJIBTUCIICKTPAJIbHOI'O 06CJ'I€I[OB8,HI/I$I;

MOATOTOBKH KapT Npeanucanuii 1ist 1uddepeHnpoBaHHOTO BHECEHUS IIPEapaToB.
[IpakTuka: Muccus noJsiera BHeceHUE yI0OpPEHUN Ha ONPEIEICHHYI0 KOOPAUHATY, IPOBEICHHE

yI10OpEeHMs] TEPPUTOPHH.

Tema 3. PazpaboTka npoekTa B paMKax MpoiIeHHbIX MOynel: «KadecTBa, KOTOPBIMU JOTKEH

ob6nanate BAC B pa3nu4HbIX OTpaCIsIX TPUMEHEHUS».
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5. Kanennapublii yueOHblii rpadguk

Cpoxu
Bcero
HanmenoBanue | peasmsanuu, Kommuectso | [IpomomkuTebHOCTD
Jucuunmusel (MOIYIH) aKazieMm. 9
(HOMED) KOJINYECTBO . 3aHATUH B OJIHOTO 3aHATHUS
ba3oBblIil ypoBeHb OCBOCHHS 4acoB B
IPYIIIbI y4eOHBIX ror HEZIEII0 (MuH)
HeeIb

1 4 Monyne  Nel. «TexHuueckoe YCTpPOMCTBO U 8 2 45
MPUHIMIBI NoJieTa U ynpasieHus BACy

1 4 Monyne Ne2. «ITporpammupoBanue BAC Ha Python 8 2 45
u C++»

1 4 Monyns Ne3. «Astommnor BAC: Hactpoiika, 8 2 45
MOJIETHBIC 3a/IaHMS, pa3pabOTKa»

1 4 Monyme Ne4. «be30macHOCT, W PEryJUpOBaHUE 8 2 45
noJjietoB BACy

1 4 Monyme Ne5 «DHeprocHaOkeHHE U YIIPaBJICHUC 8 2 45
6arapesmu B BAC

1 4 Mogayne Ne6. «Muterpanus BAC ¢ 1oT (MuaTepueT 8 2 45
BEIIICH )»
Monayns No7. «CmocoObl  BEICHHS  pa3BEIKH
MecTHOCTH ¢ momotisio BAC (B pamMkax OCHOB

1 15 BOCHHOM CITYKOBI)» 30 2 45

Mopayns Ne7.
OTPACIISIX»

«ITpumenenne BAC B pazinM4HbIX
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6. Oneno4yHnbie MaTepuaIbI

6.1. UToroBoii (opMOii KOHTPOJIS PE3yIbTATUBHOCTH YCBOCHUS MPOTPAMMBI SBIISCTCS 3aIlIUTa
MIPOEKTa, IMO3BOJISAIONIAs OLEHUTHh YPOBEHb YYEOHBIX JOCTMXKEHUH 0O0y4arommxcs 3a BECh MEPHOJ
00yUeHUSI.

6.1. Onucanue 3a1aHUSA POEKTA

6.1.1. B pamkax mnpoiiieHHOH OCHOBHON M BapuaTUBHOW 4YacTH IIporpamMmbl HEOOXOAMMO
MPEICTaBUTh U 3AIIUTUTH MPOEKTHYIO Pa0dOTy B BHJE NPE3CHTALWH M JOKJIaJa K HEHl 1Mo TeMaMm B
3aBHUCHUMOCTH OT BbIOpaHHOTO Moyiist Ne7.

6.1.2. BeiOOp TeMBI MpOEKTa SBISIETCS NMEepBOHAYAIBHBIM [IATOM, TJe¢ HEOOXOIMMO TOIpOOHO
omucaTh LEIM WU 3a/a4dl MPOEKTa, €ro KIIOUEBbIE aCMEKThl M COJIep)KaHHE. 3JIeChb TAaKKE MOXKHO
BKITIOYUTH MH(OPMAIMIO O MPEIMETHON 00JacTH, METOJOJIOTHH W MHCTPYMEHTaX, KOTOpbIe OymyT
WCIIOJIb30BaHbI B paboTe. BaykHO 0CBETUTH, Kakasi mpoodiieMa OyeT penaThCs MPOEKTOM U KaK OH OyeT
BHOCHTH BKJIaJl B HAYYHOE WJIM NIPAKTUIECKOE HANPaBJICHHUE.

6.1.3. Tlociie MOATOTOBKH OTHMCAHUS TEMBI MPOEKTa HEOOXOAMMO pa3paboTaTh MPE3CHTAIIHIO,
KoTopasi Oy/ieT BU3yallbHOM cocTaBistonleil npoekra. [Ipe3enTanus 1omxkHa ObITh CTPYKTYPHUPOBAHHOM
U JIOTUYHOHM, coJepXaTh KIIOYEBYI0O MHPOpPMAIMI0 U MOJJIEPKUBATHCS COOTBETCTBYIOLUIUMU
rpadukamu, nauarpamMMamu, U300pakKeHUSIMU W MPOYUMH WILIIOCTPATUBHBIMU MaTepuanamu. B Helt
TaKXKe CJeQyeT MO3TalHO MPEACTaBUTh BBHIMOJHEHHYIO pPAa0OTy, MPUBECTH apryMEHTbl B TOJb3Y
BBIOpAHHBIX pelIeHU 1 000CHOBATH JOCTUTHYTHIE PE3YIbTATHI.

6.1.3. BmMecre ¢ mpe3eHTalyeld Heo0X0MMO MOATOTOBUTH JOKJIA K HEH, KOTOPBIHA OyaeT riryoxke
packpblBaTh TEMYy MPOEKTa, OTBEYaTh HAa BONPOCHI U MPEAOCTaBIATh OOBICHEHHS IO MOBOJY
MIPUMEHEHHBIX METOJO0B U PE3y/bTaTOB MpoekTa. JJokian 1omkeH ObITh CTPYKTYPUPOBAHHBIM U JIETKO
YUTAEMbIM, C HCIIOJIb30BAHHEM HEOOXOJMMBIX CCBHUIOK M MPHUMEPOB M3 MPOEKTHOU paboThl. BaxkHo
JIOHECTH JI0 ayAUTOPHUH BCE KIIIOYEBbIE MOMEHTHI MPOEKTA U AaTh BO3MOYKHOCTH 33/1aBaTh BOIIPOCHI WIIH
00CyIuTh IPOOIIEMBI.

6.2. IlpensiaraemMble TeMbI I Ppa3padoTKH MPOEKTA

Tema Nel. KayectBa, KOTOPBIM JAOJDKEH COOTBETCTBOBAaTh BAC mpH SKCIUTyaTallMy B MOJIEBBIX
YCIOBUSIX.

Tema Ne 2. KauecTBa, KOTOpBIM JOJKEH cOOTBETCTBOBAaTh BAC 171 mpUMEHEeHHs B pa3IMyHbIX

oTpacisax (BelOepuTe 0/1HY U3 U3ydeHHbIX B [Iporpamme otpacieii).
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6.3. Kputepuu oneHnBaHuA

Ne Kpurepuu ConepxaHue KpUTepHs OLEHKU bainer
OLICHUBAaHMS
IIPOEKTa
1 Hackonpko paboTa MHTEpEeCHa B MPAKTUYECKOM HITH Or 0 110 2
TEOPETUYECKOM IUIaHe?
2 AKTYabHOCTh OOpariaer Jiv aBTOp BHUMaHNE Ha HOBBIE TEXHOJIOTUN Or 0 10 2

npu pa3padboTke xapakrepuctuk BAC?

BBIOPAHHOM TEMBI =
P OO60cHOBBIBa€ET 1M aBTOP B cBOel pabote BbiOpanHble | OT 0 10 2

KPUTEPUU U Ka4eCTBa NPUMEHEHHUs B TOM WIM UHOU
ctepe?

4 Teopernueckas Pesynbrarel uccnenoBanusi noBeaeHbl g0 uaen c | Ot 0 jmo 2
WA WCTIOJIb30BAHMEM JIEKCHKH 10 TEME IMPOEKTa

) MpaKTHYecKas [Iponenannas paborta pa3BuBaeT ymMeHus ¥ HaBblku | OT 0 0 2
[IEHHOCTb oOyJaromuxcss TO TeMaM, MpPeIyCMOTPEHHBIMA
ITporpammoii?

6 ABTOp B pabore ykazanm oOmacth u KadectBo | OT 0 mo 2

IIPUMEHEHHS TI0JyYEHHBIX 3HAHUN?

Ilo HUTOTY OLICHUBAHUA COCTABJISACTCSA peﬁTI/IHF YCHICITHOCTH ITPOCKTA.

7. PecypcHoe obecnieueHue
7.1. TpeOboBaHUA K MOMeILEHUSIM

7.1.1. Crenanu3upoBaHHbBIE KPYXKKH CO3JAal0OTCs Ha 0aze 00pa30BaTENIbHBIX OpraHU3allNi,
pealn3yIoUIX MPOrpaMMbl CpeTHETr0 MpodeCCHOHANTBHOTO 00pa30BaHUS.

7.1.2. KonnmdecTBo pabounx MECT JJIsl CO3/IaHUsI CTICIIUATM3UPOBAHHOTO KPY)KKa — HE MEHEe
12 pabouux MecCT Jisi 00yJarOIIHXCS.

7.1.3. Jlng co3daHusd CHEUUAIM3HPOBAHHBIX KPYKKOB HEOOXOJAUMO MPEIyCMOTPETh
MOMEILIEHUS JJIs1 TPOBEJCHUSI Ay AUTOPHBIX, TPAKTUUECKUX 3aHATHI U OpraHU3aluy MOJIETHHIX 30H.

7.1.4. TlomemieHue Juid MPOBEACHUS AayIAUTOPHBIX U MPAKTUYECKUX 3aHSATHH, KOTOPHIE
BKJIIOUAIOT B ce0sl CIEAYIOUINE 30HBI B COOTBETCTBUU C KOJTUYECTBOM PabOYMX MECT:

— paboyas 30Ha CO CTOJaMmH, OOOpYJOBaHHAasT B TOM YHCJIE MEPCOHAIBHBIMU
KOMIIBIOTEPaMH;

— peMOHTHas cTaHIMs ¥ 30Ha 3D—neuaty;

— paboyee MecTO MPENoJaBaTeNs;

— Manas MoJieTHas 30Ha.

Jliis mpoBeeHHs ayqUTOPHBIX, TPAKTUUECKUX 3aHATUN U OpraHU3aliy Malloi TOJETHON
30HBI PEKOMEHJOBAHO O0ECIeunTh MoMeleHue miomaapo He menee 100—120 M 2 u BbIcOTOM
MOTOJIKA HE MEHEE 3 M.

7.1.5 OcHOBHAag OJIETHAS 30HA
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— 00opynoBaHHAs IUIOMIAAKA ISl JUCTAHIIMOHHOTO MHJIOTUPOBAHUS OECHMIIOTHBIX
BO3JIyLIHBIX CYJIOB:

— JUIs OpraHU3allui OCHOBHOM TOJIETHOM 30HBI PEKOMEHIOBAHO 00ECIIEUNTh TIOMEIIEHUE
oOmreit ruromaapio He Menee 100 M2 1 BEICOTOM TOTOJIKA HE MeHee 3 M.

7.1.6. Bo Bcex mnomemeHusax HE0OXOOUMO OOECIEeUUTh OCBEIIEHWE B COOTBETCTBUM C
neiicreyrouumu TpedoBanusimu (CanlluH) k BHyTpeHHEMY OCBellleHHI0 pab0YrX MECT.

7.1.7. Bo Bcex MOMEMICHUAX HEOOXOIUMO OOECIeunTh Hamuuue cetd VHTepHeT co
ckopocThio He meHee 100 Mo/c.

7.1.8. Ilpm opraHuzanMM TOJETHBIX 30H HEOOXOIUMO OOECHeunuTh HaJIuuue
JIeMI(pUPYIOMIETO MOKPBITUS 1oJ1a. [IoBepXHOCTH A0JKHA OBITH MATOBOM M IMETh HEOAHOPOAHBIN
pucyHOK. JIoImycTUMO HCTIOJIb30BaHKUE HalleyaTaHHbIX OaHHEPOB.

7.1.9 Tlpu opranuszanuu pabounx MeCT JJIsl IPaKTHIECKUX paboT He0OX0IMMO 00ECTIeYnTh
(YHKIMOHAJIbHBIE CHCTEMbl BEHTWISALMA U  OTOIUIEHHUS, TIO3BOJIAIOIIUE MPOU3BOJIUTH
MPaKTUYECKHUE 3aHATHS, a TakKe HaJIMYhe KOHTypa 3a3€MJICHUS Ui JJEKTPONUTAHHS U CETH
CIa0OTOYHBIX MOJKIIOYEHHH ¢ ONTOpa3BsI3KOM M BHYTPEHHUM  CONPOTHUBIIEHHEM K
ANIEKTPONUTAHUIO U Cc1a00TOYHBIM ceTsiM. HeoOxomumo obecreunTh CO3aHUE YCIOBUN ISt
COXPaHHOCTH JJOPOTOCTOSIIEro 000pynoBaHus (CKIIAICKOE MOMEIEHUE JUIsl XpaHEHUSs], HaTuiue
MHXEHEPHO—TEXHUYECKHX CpPEICTB OXpaHbl, B TOM UYHCJIE€ CHCTEMbl BHICOHAOIIOACHMUS).
OO6s3arenbHO: TpeOOBaHKE MO MOKAPOOE30TTACHOCTH — HAJTMYKE TIPOBEPEHHOTO OTHETYIIIHUTES, a
TaK)Ke HAJIMYUE OTHEYOPHBIX CEH(POB UITU CYMOK JJISl XpPaHEHUS aKKYMYJISITOPOB.

7.2. MaTepua/jibHO — TeXHMYeCKOe OCHALIleHH e TJIOIIA/IKU MPoBeAeHUs Y4eOHOro
npouecca

7.2.1. Ob1as 30Ha:

—CTeJIJIaXH JUIsl XpaHeHus: 000pyI0BaHUs;

—I/IHTepaKTI/IBHHﬁ HHBCHTAPb,

—sIIIUKU JJ1 XpaHEHUs Bellei u 000py1oBaHusl.

7.2.2. Manas nosnerHasi 30Ha:

—ceTyarslii Kyo He MeHee uyeM 3x3x3Mm;

— MaThl U1 CMATYEHUS yaapa IIpy MMaJeHUHU KOIITEPOB;

—CTallMOHAPHBIN MOAYJIb; YIbTPa3BYKOBBIE U3JTydaTeIN Masku (He MeHee 4 1IT.);

—KOMIUJICKT IPOBOJOB AJIsI COCANHCHUS I/I3Hy‘laTeJIeI>'I; KPCIIJICHUC Hsnyaneneﬁ Ha CTCHY.

7.2.3. OcHoBHAad MMOJIETHAS 30HA:

—o06mas miomaas He menee 100—300 M2, orpaxaeHue 3alUTHON CETKOM;
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—KOMIUIEKT TPACCHI JJISI MOJIETOB;
—aMOPTHU3HPYIOIIUE MAThl Ha IOJ 00IIel ONETHOM 30HBI;

—CHCTEMa yJIbTPA3BYKOBOM HAaBUTAIIMU B MToMeleHnH, coBmectuMas ¢ bBC.

7.2.4. PemonTHas cranius u 3oHa 3D—nevaru:
—CTOJI paboUYnii MOHT@XXHHKA PaJNO0AIIIAPATYPHI;
—palouee Kpeciio Ha KoJiecax;

—CTOJI KOMIIBIOTEPHBI;

—3D— npunTep;

—IporpaMMHoe obecrieueHue Juist coznanust 3D— mozenei;
—nporpamma s iedatu 3D —nipuHTEpA;
—TasuTbHAs CTAHIHS ¢ EHOM;
—IBIMOYJIOBUTEII;

—KJICEBOM MHUCTOJIET;

—Habop Haadwue;

—IITaHT€HIIUPKYJIb;

—Ha0op MapHUPHO— I'yOIIEBOTO MHCTPYMEHTA;
—KJTIOYH JIJIsl TIPOTIEIIIIEPOB;

—Ha00p MHCTPYMEHTOB JJIsl TalKu;
—nepxarenb « TpeTbs pyka» ¢ Jynou;
—KOBPHK IS MTalKH;

—TpuOOp U3MepeHus HanpsHKEHUs OaTapeu;
—pyJeTka u3MepuTeIbHasi;

—3a)KUM JJI1 MOTOPOB;

—Ha00p MIECTUTPAHHBIX KIIIOUEH y/UIMHEHHBIX;
—Ha00p OTBEPTOK JUIsl TOYHBIX PaboT;
—TOPLIEBOM KIIHOY;

—KpUMIIED;

—I1ypynoBepT + Habop OuT;

—HOYTOYK;

—MBbIIIb KOMIIBIOTCpHAs,;
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—PEMKOMIUIEKT, TpEeAHA3HAYECHHBIH s ydeOHoro Habopa MPOrpaMMHUpPYEMOTO

KBaJPOKONTEPA;

—PEMKOMILIEKT, IPeIHA3HaYEHHbIN JIJIs1 KOHCTPYKTOpa CIIOPTUBHOIO KBAJIPOKOIITEPA;

—Tym0a JiJIsi ”HCTPYMEHTOB CliecapHasi.

7.2.5. Paboyee MecTo 00yJaroImerocs:

—y4eOHbII HaOOp MPOrPaMMHUPYEMOTO KBAIPOKONTEPA;

—y4eOHBIN IPOTPAMMHUPYEMBII KBaJIPOKOITED;

—KOHCTPYKTOP CLHOPTUBHOTO KBaJpPOKONTEPA;

—/IOTIOJIHUTENbHBIE  AKKYMYJIATOPBl JIJIl  NPOTPAMMHPYEMBIX  yUEOHBIX

KBaJIPOKOTITEPOB U CIIOPTUBHBIX KBAPOKOIITEPOB;
—FPV ouxu (nuiem);

—KJICEBOU MUCTOJIET;

—Ha0op Haadwue;

—IITaHTCHITUPKYITb;

—Ha00p MAPHUPHO — T'YOIICBOTO HHCTPYMEHTA;

—KJTI0Y JIJ1s1 IPOTIEIIIEPOB;

—Tpubop n3mepenust Hanpsbkenus: LiPo 6atapew;

—pyJeTka u3MepuTeIbHasi;

—3a)KUM JJI1 MOTOPOB;

—Ha00p MECTUTPAHHBIX KIIIOUEH y/UIMHEHHBIX;

—Ha00p OTBEPTOK ISl TOUHBIX PadoT;

—TOPLIEBOM KJIIOY;

—KpUMIIED;

—HoyTOyK (wiu [I1DBM);

—JIEeCKTOIHOE MporpaMmMHoe obecnieduenue As Hoytoyka (i [19BM);
—(hoTorpaMMeTpriecKoe IporpaMMHOE 00ecIIeYeHHE;
—KOMITBIOTEPHASI MBIIIIb;

—CUMYISTOP U1 aBTOHOMHBIX TOJIETOB;

—TporpaMMHOe obecrieueHue 11 TpexmepHoro moaenupoBanus (CAIIP);
—pabouee Kpeclio Ha KoJecax;

—TyMO0a 711 MHCTPYMEHTOB CJlecapHasi;

—CTOJ1 KOMHLIOTCpHBIfI 3

HabopoB
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7.2.6. Pabouee mecTo menarora:

—HoyTOyK (mm [I1DBM);

—IyJBT YIIPaBJIECHUS KBaJAPOKONTEPOM;

—JIECKTOITHOE TpOoTrpaMMHOe obecrieuenue it HoyrOyka (wmm [19BM);
—KOMIIBIOTEPHAsI MbIIIIb;

—CTOJI KOMIIBIOTEPHBI;

—pabouee Kpecio Ha KoJecax;

—Ma>Y;

—MapIIpyTHU3aTOoD;

—poyTep.

8. CnucoK JuTepaTyphbl

1. ®epepanbubiit 3akoH OoT 29.12.2012 Ne 273—®3 «O6 obpazoBanuu B Poccuiickoit
denepanun.

2. VYka3 Ilpesumenta Poccuiickoit @enmepammm ot 07.05.2018 Ne 204
«O HanMOHANBHBIX LEJNSIX U CTPATErMUYECKUX 3amadax pa3Butus Poccuiickoir denepanuu Ha
nepuon 10 2024 rogay.

3. Pacnopsnxenue [paButensctBa PD ot 21.06.2023 No Ne 1630—p «OO6 yTBepKaeHUN
Crpateruu pa3sutus OecriunoTHol aBuanuu Poccutickoit denepanuu Ha epuoa 10 2030 roga u
Ha nepcnekTuBy 70 2035 rosa, a Takke rjaaHa MEpONPUITUIA IO peaTnu3alui CTPaTerul pa3BUTHUS
O0ecmmtoTHOM aBuanuu Poccuiickoit @enepanuu Ha niepuoa A0 2030 roga U Ha NEPCIEKTUBY J10
2035 roma».

4. Pacnopsokenue IlpaButenbctBa PO ot 31.03.2022 No 678—p «OO0 yTBEpKIeHUH
KoHnueniuu pa3BuTHs AOMOJIHUTEIHHOTO 00pa30BaHUs JeTel M MPU3HAHUW YTPATUBIIMM CHILY
Pacnopsokenus [IpaBurensctBa PO ot 04.09.2014 N 1726-p»

5. Opranmuzanus 00CTYXHUBaHUS BO3IYIIHOTO JABMXKEHUSA: YYEOHHK HJIsI CpPEIHETrO
npodeccuonanbHoro obpazoanus / A. [I. ®unun, A. P. bectyrun, B. A. CaHHUKOB; 101 HAYy4HOI
pemakumenn FO. I'. [HarpakoBa. — Mocksa: M3parenscrBo IOpaiit, 2022. — 515 c. —
(ITpodeccuonansrHoe obpazosanue). — ISBN 978 — 5 — 534 — 07607 — 3.

6. becnunoTHble neraTenbHble anmnapaTtbl. OCHOBBI YCTPOWCTBA U (YHKIIMOHUPOBAHUS
/AdanacbeB, YueOHUKH U yuel. mocob. — MockBa: MAU. ISBN:978—5-85597—-093—-7.

7. becnuoTHbIe JeTaTeNbHbIE aNIapaThl: HArpY3KU U HarpeB: yueOHOe mocolue s

cpenHero npodeccruoHanbHOT0 00pazoBanus / B. . TloropenoB. — 2—e u3f., ucnp. u A0M. —
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Mocksa: U3natensctBo FOpaiit, 2024. — 191 ¢. — (IIpodeccuonansHoe oOpazoBanne). — ISBN
978—5-534-10061-7. — Texkcr: anexTpoHHsIi // OOpa3oBaTenbHas wiathopma FOpaiit [caiit].

— URL.: https://urait.ru/bcode/541222.
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PA3JIEJI 2. BHEJAPEHUE HIU®POBOI'O OBPA30OBATEJBHOI'O KOHTEHTA B XO/IE
PEAJIM3AIIMU ITPOI'PAMM JOINOJIHUTEJIBHOT'O OBPA3OBAHUSA B PAMKAX
PEAJ/IN3BALIUU ®EJEPAJIBHOT' O ITPOEKTA
«KAJIPBI VI BECIIMJIOTHBIX ABUALIMOHHBIX CUCTEM»

2.1. Hudporoii obpazoBarenbueiii KoHTEeHT (LIOK) — 310 MaTepmansl u cpeactBa oOydeHUs,
MPEACTABICHHBIE B IU(PPOBOM BHUJIE JUIsI OpraHU3ALMH JESTEILHOCTH IU(POBOM 00pa3oBaTeNbHOM
Cpelbl U HaIpaBJeHHBIC HAa PACIIMPEHUE UHTEPAKTUBHOCTH MpoIecca 0OydeHuUs .

2.2. HOK pomxeH COOTHOCUTHCA C TIpOorpaMMaMy JOTOJHUTEILHOTO 0Opa30oBaHMS,
BHEJIPSIEMBIMU B 00pa30BaTENIbHBIN MPOIIECC B MIKOJAX U KOJIJIEIKAX.

2.3. OcHoBHBIMHE cocTaBisttonumMu enquauiiamu L{IOK sBnsitoTCs anexkTpoHHbIe 00pa3oBaTebHbIE
MaTepuaibl, pa3pabOTaHHbIE MO KakJI0M Teme ydeOHOro mpeaMeTa, BKIIOYAlOIIMe B ceOs:
BHJICOJIEKIINH, TTPE3CHTAIIMOHHBIE, TEKCTOBBIC MaTepUAIIbI U JIP.

2.4. B pamkax peanuzanuu [IporpaMmM MOTyT HCIONIB30BAaThCS KaK CIIEMAIbHO pa3pabOTaHHbIE
[HOK*, Tak u co3gaHHBIC CaMOCTOSITEIHHO MPEIO aBaTEIISIMHU.

2.5. Moaynmu 1HOK momkHBI MO3BOJIATH MOBBICUTH BAPUATUBHOCTH OOYUEHHUS M adalTHPOBATh
JUIS Pa3IMYHbIX LEJNEBBIX TPYIN 00yJaromINXCs.

2.6. Ilepeuens moymneit mo 0oOyd4eHHIO HaBBIKaM MPOEKTUPOBAHUS, pa3pabOTKH, MPOU3BOJICTBA
u skcruryatanuu bBAC ¢ ucnonp3oBanueM [{OK, pekoMeHI0BaHHBIX IS BKJIFOUCHHS B YUE€OHBIN TIJIaH
oO11epa3BUBAIOLICH MPOrpaMMBbl JONOTHUTEIBHOTO 00yUeHHS ™!

1. OcHoBbl OecniunoTHbIX aBUalMOHHBIX cucteM (BAC): apxutektypa, MpUMEHEHHE,
OTpAaCIIH.
TexHuueckoe ycTpoicTBO U KOMIOHEHTH BAC.
[Tpuniune! nonéra u ynpasienus bAC.
[Iporpammuposanne BAC na Python.
[IporpammupoBanue BAC na C++.
Ucnonb3oBanue natunkoB BAC u c60p 1aHHBIX.
OO6paboTka 1 aHanu3 naHHbIX mojaéta bAC.

ITpumenenne BAC B pa3nu4HbIX OTPACIISIX.

© 0o N o g B~ w DN

3D—monenupoBanue u npoekrupoBanue bAC.

[HEN
o

. Atonunot BAC: HacTpoiika, monéTHble 3a1aHusl, pa3paboTKa.

[EEN
[EEN

. besomacHocTs 1 perynuposanue noseros bAC.

[EEN
N

. DHeprocHabxeHHe U yrnpasienue Oatapesimu B BAC.

[EEN
w

. Uurerpanus BAC c [oT (MuTepHeT Bemiei).
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14.

CITY’KOBI).

15.
16.
17.
18.
19.
20.
21.
22.

CriocoObI BeZicHHsI pa3BeIKd MECTHOCTH ¢ nmomolsio BAC (B paMkax 0CHOB BOCHHOM

PaboTa ¢ reolaHHBIMU ¥ KapTOTrpaUueCKUMU CEPBHCAMH.
MamunHoe o6ydenue st BAC.

Komnsroteproe 3penue BAC.

PazpaboTtka npunoxenwnii 1 ynpasienus bAC.

OcHoBbI OecripoBoTHOM cBsi3u st BAC.

Oxoutorust 1 BAC.

Ananuz 6onpimx gaHHbIX ¢ BAC.

CrniocoOr1 npotuBozeiicTerst BAC npoTuBHUKA (B paMKaX OCHOB BOCHHOM CITYKOBI).

2.7. B pamkax pazpabotku [Iporpammsl ajisi oOpa3oBaTeNbHBIX OpraHU3AIMM, PeaTu3yoIuX

MpOorpaMMbl OCHOBHOTO OOIIET0, CpemaHero oomero oOpa3oBaHMs W CpeaHEro MpodhecCHOHATBLHOTO

obOpazoBanus npencrasieHo 15 momyneit [IOK u3 o6mero pekomenayemoro nepeunst moayiei [JOK B

VTII IIporpamm.

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