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1. IosicHUTeEJIbHAS 3aNUCKA
Beenenue

[Iporpamma «becnunoTHbIe aBHAIIMOHHBIE CUCTEMBD (Hanee — [Iporpamma) paccuntana
Ha oOyuatomuxcst B Bozpacte 11 — 17 mer, cpok peanmzanuu mporpammbl | y4deOHBIA Ton.
[Iporpamma  mpeamonaraeT  pa3BUTHE  OOydYalOIMIMXCS B OOJIACTH  MOJICIHPOBAHUS,
MPOrpaMMHUpPOBAaHUS, MWJIOTHPOBAHUS, a TaKKe HampaBieHa Ha (QOpMHUpPOBAHUE 3HAHUNA U
HABBIKOB, HEOOXOAMMBIX JJsi pabOThl C OECHUIOTHBIMH AaBHALIMOHHBIMU CHCTEMaMH,
CIOCOOCTBYET Pa3BUTHIO WHKXEHEPHO-KOHCTPYKTOPCKOro MblnuieHus. Ilporpamma
«beciiOTHBIE aBHAIIMOHHBIC CHCTEMBI» pa3padoTaHa C y4eTOM BO3PACTHBIX OCOOCHHOCTEH U
MHTEPECOB 1IeJIEBOM ayUTOPUH 00YyJarOMINXCS.

IIporpamMMma sABiISIETCS aBTOPCKOM M COCTaBJICHA Il OPraHU3alMM JOIOJHUTEIBHON
JesITeIbHOCTH Ha 6a3e OCHOBHOTO 0011ero, cpeHero o0mero o0pa3oBaHusl 1 OPUEHTUPOBAHA HA
00y4aroIuXxcsl, MPOSIBISIIOIINX WHTEPECHl U CKIIOHHOCTH B 00JaCTH MH(POPMATHKHU, MAaTEMAaTUKH,
(bU3HUKY, TEXHOJIOTHH, OCHOB O€30MaCHOCTH JKU3HEIEATEIbHOCTH U aBUALINH.

HopMmaTtuBHbIe 0OCHOBaHMS VISl Pa3pa0O0TKH NPOrpaMMBbl:

— @enepanbHbiil 3ak0H 0T 29.12.2012 Ne 273—-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

— VYka3 IIpesunenra Poccuiickoit @epepauun ot 07.05.2018 Ne 204
«O HaUMOHANBHBIX IEIAX M CTPATETMYECKUX 3amadyax pa3Butus Poccuiickoit denepanuu Ha
nepuoa 10 2024 ronay;

— Pacnopsokenue IlpaBurensctBa Poccuiickoit @enepanuu ot 21.06.2023 Ne 1630—p
«O06 yrBepxkaenun CrpaTeruu pa3BUTUsl OecnuiaoTHOW aBuanuu Poccuiickoit ®dexepannu Ha
nepuon 10 2030 roxa u Ha iepenekTuBy 10 2035 roga v naHa MEPONIPUATHIA IO €€ pean3aiun»;

— Pacnopsokenue IIpaBurtenscrBa Poccuiickont @enepanuu ot 31.03.2022 Ne 678—p
«O0 yrBepxkaeHnn KoHIENIIMK pa3BUTHS JOMOJIHUTEIHLHOTO 00pa30BaHUs JETEH M NpU3HAHUH
yTpaTuBIIMM cuily pacniopstkenus [IpaButensctBa Poccuiickoit @enepanuu ot 04.09.2024
Ne 1726-p»;

— IloctanoBienue ['7maBHOro rocCyJapCTBEHHOI'O CaHUTApHOro Bpada Poccuiickoin
@eneparun ot 28.09.2020 Ne 28 «OO6 yrBepxkaenun CII 2.4.3648-20 «CanutapHo—
ANUAEMHUOJIOTHYECKHE TpeOOBaHUS K OpraHU3alMsIM BOCIUTaHUS M OOYy4EeHHs, OTHIbIXa U
037I0pOBJIEHUS AETEN U MOJIOIEKN»;

— Ilpuxa3z MunucrepctBa npocpenieHus Poccuiickoit @enepanun ot 27.07.2022
No 629 «O6 yrBepxaeHuu Ilopsaka opraHu3alidi W OCYIIECTBICHUS 00pa3oBaTEeIbHON

ACATCIIBHOCTH I10 JOIMOJTHHUTCIBbHBIM 06H.[€06p330BaTCHLHBIM nporpamMmmamy.



HanpasieHHOCTH POrpaMMBbl — TEXHUYECKASL.

AKTYyaJIbHOCTH POTPaAMMBl.

B coorserctBunm ¢ yrBepxacHHOM IIpaBurensctBoM  Poccuiickoin  ®Depepanuu
pacniopsbxerueM oT 21 uronst 2023 Ne 1630—p Crparerueit pa3BuTusi OeCIMIOTHON aBHALMU Ha
nepuos 10 2030 roga u Ha epcnekTuBy 10 2035 rona, B Oamxaiiiye mecTh ¢ MOJOBUHOM JIET B
Poccun nomkHa NOABUTHCS HOBas OTpacib SKOHOMMKH, CBsI3aHHAs C IMPOU3BOACTBOM U
UCTIOJIB30BAHUEM TPAXKAAHCKUX OecnuiaoTHBIX ammaparoB. Jlannas Ilporpamma B pamkax
denepamsroro mpoexta' «Kamphl st BeCIHIOTHBIX ABHALHOHHBIX CHCTEM» HAIMOHATBLHOTO
npoekta «becnuioTHbIE aBHAIIMOHHBIE CHUCTEMbD» O0ecredrBaeT 00y4arolmMuMcs BO3MOKHOCTh
OCBOUTH 3HAHUS B 00J1aCTH OECHMIIOTHBIX JIETAaTEIbHBIX allapaToB, HABBIKK IPOTrPAMMUPOBAHMS,
MOJICIIMPOBAHUS ¥ MIJIOTHPOBAHUS, KOTOPBIE B HACTOSIIEE BPEMS SBIISIOTCS BOCTPEOOBAHHBIMHU.
Konuenmus [IporpamMMbl okas3bIBaeT BIMSHUE Ha PACIIMPEHUE JOMOJHUTEIHHOIO 00pa30BaHUs
oOyyaroluxcs, pealu3alrio MOJOACKHON TMOMUTUKH U CO3JaHHE CHUCTEMBbl MOATOTOBKH
CIEIUAJIUCTOB B 0OO0JacTH pa3pabOTKH, TPOM3BOACTBA M DJKCIUIyaTallMM OECIUIIOTHBIX
aBHALIMOHHBIX CHCTEM, a TAK)KE KOHTPOJIb 32 YPOBHEM KBAIM(UKALMHU TaKUX CIIeIMaIUCcTOB. [Ipu
peanu3anM  MpoeKkTa OoJbIIOe BHUMAaHUWE  YICNSAETCS  MPUBJICYCHHUIO  OOYYarOUIHXCS
o0pa3oBaTeNbHBIX OpPraHM3alMi K y4acTHIO B Mporpammax Mo OeCHHJIOTHBIM aBHALIMOHHBIM
cucremaM. TakuM 00pa3zoM, BO3MOXHO YCHIIUTh TEXHOJIOTHUECKUM MOTEHIIMAN AJisi 00ecreueHus
0€30MacHOCTH CTpaHbl, MOBBIIEHUS 3((HEKTUBHOCTH IKOHOMUKH U yIYUYIICHUS Ka4eCTBA KU3HU
rpaxzaad. B utore B Poccun nomkHa BOSHMKHYTh HOBasi 3KOHOMUYECKAsl OTPACib, CBSI3aHHAs C
pa3paboTKOl U UCTIONB30BaHHEM I'PAXKIAHCKUX OCCHMIIOTHBIX allaparoB.

Hosu3Ha 370l nporpaMMBbl 3aKJIF0YAETCS B UHTETPallii COBPEMEHHBIX M MHHOBAIIMOHHBIX
JOCTIDKEHUM B 00MacTH Majol OeCHHMIOTHOW aBHALMU, A TAaKXKe HCIOJIb30BAHUHM LU(PPOBBIX
TEXHOJIOTHH, BKJTtouas nudpoBoit 00pa3oBaTebHbIN KOHTEHT.

MeTtoanbl u ¢popmbl peanusauuu [Iporpammbi:

—  OJIHUM U3 KJIIOUEBBIX METO/IOB SBJISIETCS IPOEKTHO—OPHEHTHPOBAHHOE 00yUeHMe,
KOTOpOE IMO3BOJISIET 00yJaromuMes MPUHUMATh aKTUBHOE y4acTHe B pa3paboTke U peau3aluu
peanbHBIX TPOEKTOB, CBA3aHHBIX ¢ wucnonb3oBaHueM bBAC. DtoTr Merox cmocoOcTByeT
yrayOJIeHHI0 3HAaHU, Pa3BUTHIO TBOPUYECKOTO MBIIIICHUS! M HABBIKOB KOMaH/IHOM paboThI;

— HMHTEepPaKTHBHbIE MeTOAbl O0y4YeHHsI, TaKM€ KAaK CUMYJLSILMS M BHUPTyaJbHBIE
nmaboparopun, WUTrpalOT BaXHYIO poiib B moaroroBke creruamuctoB no BAC. ChenunanbHbie

IMpOrpaMMHEBIC KOMIIJIEKCHI IO3BOJIAIOT MOACIMPOBATH PA3JIMYHBIC CHCHAPUHU I10JIETa APOHOB,
AHAJIIM3UPOBATh MMOBCACHUC aIlllapaTOB B CJIOXKHBIX YCJIOBHAX W INPOBOJUTH SKCIICPUMCHTHI oe3
pUCKa NOBPCIKACHUA NOPOT OCTOSIIEH TCXHUKH,

— MpaKkTHYecKHe 3aHATHS, TJe 00ydaromuecs MOTYT HEMOCPEACTBEHHO YIPaBISTh
4



OECHWIOTHBIMM AaBHALIMOHHBIMM CHCTEMAaMH, SBISIOTCS HEOTHEMJIEMOM YacTblO y4eOHOTro
nporecca. JTU 3aHATHS MO3BOJIAIOT OTPAOOTaTh HABBIKM YIPABICHHS APOHOM, OLEHHUTH €ro
MIOBEJICHHUE B PA3JIMYHBIX CUTYALUsIX U YCOBEPILIEHCTBOBATh TEXHUKY MUIOTUPOBAHMUS;

— TeopeTHYeCKHe JIEKIHH H CeMHHAPCKHe 3aHATHS, HalpaBJIcHHbIE Ha U3yYCHHUE
OCHOB OECHWJIOTHBIX aBUAIL[MOHHBIX CHCTEM, NPUHIMIIOB IOJETAa U YNPABJICHUS, TEXHUUYECKOTO
yCTpolcTBa U acniekToB npuMeHeHus: BAC B pa3nuuHBIX OTpacisx;

—  COpPEBHOBATEJbHBII METO/ — 3TO CIIOCOO BBIMOJIHEHUS MPAKTUYECKUX YITPaKHEHHUH
B (opme copeBHOBaHUI. CyIIHOCTh METO/a 3aKJIIOYAETCsl B UCIOJIH30BAHUU COPEBHOBAHUU B
Ka4yecTBE CPECTBA MOBBILICHHS YPOBHSI TOATOTOBICHHOCTH 00yYarOIUXCSl.

®opmaMu OpraHM3alMy 3aHATHH SBISIIOTCA TpynmnoBas (TeopeTudeckas 4acTh) U
UHAUBUAYAJIBHO — IPYNNOBas (IPaKTUUECKas YacTh).

Ileqarornyeckas meaecoo0pasHOCTh HACTOALIEH NMPOrpamMMbl 3aKJIIOYAETCS B TOM, UTO
II0CJIE €€ OCBOECHUs O0ydYaroluecs MoJydaT 3HaHUS U YMEHHUS, KOTOpbIE MO3BOJAT UM IOHATh
OCHOBBI YCTPONCTBA OECIUIOTHOTO JIETATEIBHOI'O alllapaTa, IPUHIMIBI pabOThI BCEX €r0 CUCTEM
U UX B3aUMOJICHCTBUS, TEXHOJIOTUIO NMUJIOTUPOBAHUS U YIPABIEHUS, a TAaKK€ OTTOYUTH CBOU
HaBbIKM B nwiotupoBaHun BAC U 1OJyuyuTh COPEBHOBATENbHBIA ONBIT HA Pa3InYHBIX
TPEHUPOBOYHBIX 0a3ax.

Hacrosimmass mnporpaMma COOTBETCTBYET OOILIEKYJIbTYPHOMY YPOBHIO OCBOEHHS H
IpearoiaraeT yJoBICTBOPEHUE MO3HABATEILHOTO MHTEpeca 0Oydaroulerocs, pacliipeHue ero
MH(POPMHUPOBAHHOCTU B OOJIACTH OECHMJIOTHBIX JICTATENbHBIX allapaToB M CHUCTEM, a TaKXKe
oOoraieHre HaBbIKaMU OOLICHHMS W NPUOOpETEHHE YMEHMH COBMECTHOM JESATENBbHOCTH IpH
OCBOEHUHU IPOTrPaMMBI.

Heas I[IporpaMMbl IOMOJTHUTENBHOTO OOpa30BaHUs Ipenanojaract (OpMHpPOBAHUE U
pa3BuTHE NPO(PECCHOHANBPHOW OpHEHTAIlMM O00y4yaloIlerocs, pa3BUTHE MHTEIICKTYaIbHBIX
CIOCOOHOCTEN U M03HABATENILHOTO UHTEpECa K OECIUIOTHBIM aBUAL[MIOHHBIM CHUCTEMAM.

3amaum:
JInuyHOCTHBIE (BOCIMTATEIbHbIE):

— BOCHHTaTh MHTEpPEC K TEXHUKE U TPYyAY, pa3BUBATh TBOPYECKHE CIOCOOHOCTH

1 GOPMHPOBATH KOHCTPYKTOPCKUE YMEHHUS U HaBbIKH;
—  TIPUBUTH KYJIbTYpYy IPOU3BOJICTBA U COOPKH OECITMIIOTHBIX aBHALIMOHHBIX CUCTEM;

—  chopMHUpPOBATh YYBCTBA KOJIEKTHBU3MA, B3aMOIIOMOIIIH;



— BOCIIUTATB BOJIIO, YYBCTBO CAMOKOHTPOJISI, OTBETCTBCHHOCTH,

— copMHpOBaTh CO3HATEILHOE OTHOIIEHHE K Oe30macHOCTH Tpylna Tpu

M3TOTOBJICHUN MOJICTICH;

- BOCIIUTATh TI'PAKIAAHCTBCHHOCTb, TOJCPAHTHOCTh, IAYXOBHO — HPABCTBCHHOC

CaMOCO3HaHHC,

—  (opMHpOBATh MATPHOTUIECKYIO MO3UIIMIO TIOJIPOCTKA Yepe3 BKIIOUCHUE €ro B

TEXHUYECKOC TBOPUECCTBO U IO3HABATCIIbHYIO ACATCIIBHOCTD.

MeTanpeameTrHbie (pa3BuBaKIIMe):

— Ppa3BUTH y o6yqafomy1xca OJICMCHTBI TEXHUYCCKOI'O MBIIJICHUA,

M300peTaTeIbHOCTH, TBOPYECKON MHUIIUATHBEI;
—  pa3BUTh IrIa30Mep, OBICTPOTY PEaKInu;
—  pa3BUTh ycepaue, TEPIICHUE B OCBOCHUU 3HAHUI;

— (opmupoBaTh OCO3HAHHWE pOJIM TEXHUKM M TEXHOJOTUH ISl HPOrpPEeCcCUBHOTO

pa3BUTHUS OOIIECTBA;

— TIOBBIIICHWE CEHCOPHOW YYBCTBHUTEIBHOCTH, PAa3BUTHE MEIKOH MOTOPUKH H
CHHXPOHM3AIMKM paboThl 00enx pyK 3a cueT OOy4YeHHsS MNHUIOTUPOBAHUS OECIMIOTHBIX

JICTATCJIbHBIX aIlllapaTOB;

- Pa3BUTHC HCI/IXO(I)I/IBI/IOJIOFI/I‘IGCKI/IX KaueCTB YUYCHHUKOB: TIMaMATb, BHHUMAHUC,
CIIOCOOHOCTb JIOTUYECKU MBICIIUTD, aHATU3UPOBATh, KOHLIEHTPUPOBATh BHUMAHKE HA TIABHOM.

IIpenmerHbie (00yuarimme):

—  BbIpa0OTKa HABBIKOB MIJIOTUPOBAHUS OECIUIOTHBIX JIETATENIbHBIX allapaToB;

— JaTb TICPBOHAYAIIBHBIC 3HAHWUA O KOHCTPYKIUU OECHUIOTHBIX JIETATEIbHBIX

arnmapaTos;
—  HAYYWTh IpaBUJIaM 00CTYKHBaHHA, COOPKU OCCIMIIOTHBIX JICTATENbHBIX AIIapaToB;
—  HayuuTh nporpammupoBanuio bAC;
—  O3HAaKOMHTH C MpaBUWJIaMH 0€30MacHOM pabOThl C MHCTPYMEHTAMH;
—  O3HAKOMHTH C MPHUHIUIIOM PabOTHl aBHaMOJEIbHBIX ABHTATENICil U MX TPaMOTHOU
IKCITyaTalUH;

—  JaTh NepBOHAYAJIbHBIC 3HAHMS MO PAJAUORIEKTPOHUKE U OOYUUTH MPUHIUIIAM

paboThI pamuonepearoIIero 000pyA0BaHUs, €r0 HACTPOUKOI;
—  5atb 3HaHUsA B obsactu 3D — moxenupoBaHus U mpoekTupoBanus bAC;

— o0yuuTh TpaBWiIaM O€30MACHOW OSKCIUTyaTallud OECIUIIOTHBIX JIeTaTEeIbHBIX

anrmaparos.



Cpoxku peanusanuu [Iporpammer: 102 yacos.
YpoBeHb nporpamMmMbl: OJHOYpPOBHEBas (0a30BbIi yPOBEHb OCBOCHHUS).
Pexxum 3ansTHii: rpynna u3 12 yenosek, | pa3 B Hegemo no 3 yaca (3 yaca B Hezeno, 12
qacoB B Mecsl, 102 yaca B ron); 1 akagemuueckuii gac - 45 MuHyT, nepemena 10 MUHyT.
ILianupyemMble pe3yJbTaThl 00y4eHUsI:
B pesyabraTre o0yueHusi olOydamommecs B KOHIE Y4eOHOro roaa OBJIAJCIOT

HEO0OXOMMOM CUCTEMOW 3HAaHUH, YMEHUH U HaBBIKOB.

byner 3namo u ymems B pamkax ocBoeHus1 06a30BOr0 ypOBHSI:

3name: — TEXHHUKY 0€30MacHOCTH MpH paboTe C UHCTPYMEHTaMHU
1 DJIEKTPOOOOPYIOBAHUEM;

— ocHOBEI BAC;

— OCHOB T€XHHYECKOTO YCTPOMCTBA U KOMITOHEHTOB BAC;

— sA3bIKH porpammupoBanne bAC;

— 3HavyeHue u npuMmeHeHue bAC B COBpeMEHHOM MUpeE;

— 0COOEHHOCTH PETYIUPOBKH U YIPABICHUS KBAPOKONITEPOM;
— YCTPOMCTBO M MPUHIIMIT PAOOTHI JICKTPOIBUTATEIICH.

Ymemo: — TMOJIb30BaThCsA PAOOYMM HHCTPYMEHTOM;

— paboTaTh ¢ IMEKTPOOOOPYAOBAHHEM;

— OCYLIECTBJIATH NUIOTUPOBAHUE KBAJAPOKOIITEPOB;

— ymnpaBisiTh kBagpokontepom FPV;

— HAacTpauBaTh YaCTOThI BUJIEO NEPENAIOIIUX YCTPOMICTB;

— HACTPauBaTh IOJIETHBIN KOHTPOJUIEP KBaJAPOKONTEPA;

— HacTpauBaTh almnaparypy ylnpaBJicHHUS;

— 3apsDKaTh aKKyMYJIATOPBI.

byner smamo u ymems B paMKax OCBOCHHUsI IPOABUHYTOI'O YPOBHS:

3namo: — YCTPOWCTBO M MPUHIIUI PaOOTHI paIuOTIEPEIaTINKOB;

— Tpolenypy Noidy4deHus, 00OpaboTKHU 1 aHanmu3a NaHHBIX ojeta BAC;
— MpHUHUIUT paboTHl POTO MEPENAIONINX YCTPOUCTB;

— MpaBuja dKCILTyaTalluu aKKyMYJIsiTOPOB

— mpouecc 3D — moaenupoBanus u npoektupoBanus bAC.

Ymemo: — JMarHOCTHPOBAaTh M MHCIPABIATh OMMOKM B paboTe MNpPOrpaMMHOTO
obecrieyeHus mpu paboTe ¢ JAHHBIMHU, TIOJTYYSHHBIMU MIPH paboTe ¢ MoJIe3HOM
Harpy3Koi;

— MOJEJIMPOBATh U NPOU3BOAMUTH IeUaTh KOMILIEKTYyOmuX Moaeneit BAC Ha
3 — D npunTepe.

ITo — TBOPYECKHM TOJXOIUTH K COOPKE KBAIPOKONITEPA,;
OKOHq%HHIO — yMeTh aHAJIU3UPOBATH;
Kypca T

YPCa OYACT | noBomuTh HauaTOE ENO 10 KOHIE;
o0JIanaTh

— BBINOJHATH OPYYEHHUS KOJUIEKTUBA, PabOTATh B IPYIIIIE;

CIIEMYIOIUMHU
Kauecmeamu: | — OKa3PIBATh TIOMOIIbL B PaboTe HAZl MOJIETHI0 POBECHAKAM M MJIA/IIHM

pebsitam;
— CTPCMUTHCA COPCBHOBATHCA, ITPOSABJIATH cebsa B COpPCBHOBAHUU.




IIponecc HaGopa u ¢QopmMupoBaHHA TrpyMII.

OOpa3zoBarenbHble OpraHU3alUN

PYKOBOJICTBYIOTCSI BHYTPEHHUMHU HOPMAaTUBHO — IPABOBBIMU OCHOBAaHUSMU NpHU (POPMUPOBAHUHI

nporecca Habopa U YKOMIUIEKTOBKH TPYIII Ha MPOTrpaMMBbl IONOJHUTEIBHOTO 00pa30BaHHUs.

2. Y4eOHBbIH IVIaH NPOrPaAMMBI

HaumenoBanue
Bcero
YPOBHS Homep 1 HaumeHoBaHMe MOy ISl 4aCOB Teopus | [IpakTuka
NMPOrpamMMbl
Mopayns Nel. «OcHOBBI  OECIUIIOTHBIX
ABUALIMOHHBIX CUCTEM (BAC): 4 4 0
apxutektypa, BAC»
Monynp Ne2. «TexHuueckoe yCTpoHCTBO U 6 4 2
KOMITOHEHTHI BACH
Monyne Ne3. «IlpuHuunel mnonera u
27 2 25
e yrnpasiieaust BACy
% Monaynb Ne4. «IporpammupoBanue bBAC 9 0 9
Z JUTsI TIOJIETOB BHYTpH momernieHus Trik
2 studio»
= Mopyns Nes. «IIporpammupoBanue
2 KOHTpoOJuIepa, ycTaHoBieHHOoro Ha BAC»| 7 1 6
)
<9
; Monaynb Ne6. «HMcnonb30BaHHEe TATYMKOB
3 10 4 6
M BAC u cOop naHHBIX»
§ Mopayns No7. «OOpaboTka u aHAIN3 6 3 3
k2 nanHbIx nosnera BACy»
Monyne  Ne8. «IIpumenenne BAC B 5 5 0
Pa3IUYHBIX OTPACIISAX
Moayns Ne9. «3D — mopenupoBaHue u
18 5 13
npoektupoBanne bBAC»
Monaynb Nel0. «I"onounsiit BACy» 10 2 8
Hroro: 102 30 72




3. YueOHO-TEeMaTHYECKHUH MJIaH

3.1. YTII mporpamMMbl COCTOHUT U3 OJTHOTO 0a30BOT0 YpoBHs ocBoeHus. CoJepKaHne KaXI0r0 YPOBHS MOCTPOCHO Ha MOTYJIbHOM IPUHIIHIIE.
CrpykTypHOU enuHMLEH y4eOHOro MOAYJS ABISIOTCS TeMbl. B peanu3auuu nporpaMmsl NPUMEHSETCS O3TANHAs TEXHOJIOTUS 00YyYEeHHS OT
«IIPOCTOrO» K «CIOAKHOMY».

3.2. BaxkHast poJib Ip1 OCBOEHUH ITPOrpaMMbI OTBOJUTCS MaTepHasaM, pa3paboTaHHBIM B paMKax PUMEHEHHs IM(PPOBOro 00pa30BaTENbHOIO
KOHTEHTA.

3.3. ITo oKOHYaHNH Ka)KA0T0 MOYJISI IPOTPaMMOiA IpeAycMOTpeHa (hopMa KOHTPOJISI B BUAE TEMAaTUYECKOTO OIPOCa, PAKTUYECKOTO 3aIaHHs,
MIPOCKTHOM pabOTHI.

HaumeHnoBanue Homep u HaumenoBanue moayas | Tpynoemkocts | Teopusi | IIpakTuka ®dopma Marepuaa aasa HOK
YPOBHH BCEro 4acoB KOHTPOJISA (undposoit
MPOrpamMMbl o0pa3oBaTe/ibHbIN
KOHTEHT) *
Moayas Nel. «OcHOBBI Tecr ITOK Ne 1.
0eCnIMJIOTHBIXABUAIIMOHHBIX CHCTEM 4 4 0

(BAC): apxuTekTypa, BAC».

Tema 1. BBogHoe 3aHsATHE
(TexHHKa O€30TaCHOCTH).

Tema 2. Teopetnueckue ocHoBbI BAC. 1 1 0

Tema 3. Apxurekrypa BAC. 1 1 0

Tema 4. 3nHaueHne U IPUMEHEHUS Omnpoc B paMkax
BAC B coBpeMeHHOM MUpeE. MPONJEHHBIX TEM

Moayab Ne2. «Texuuueckoe 6 4 2 Tecr I[HOK Ne 2.
YCTPOMCTBO U KOMIIOHEHTbI
BAC».

Tema 1. OCHOBHBIE TEXHUYECKHE
xapaxrepuctuku BAC BeproseTHOro 2 2 0
Y CaMOJIETHOTO TUIIOB.

Tema 2. Knaccuduxarmst
OECIIMIOTHBIXIIETATEILHBIX
anmnaparos.

ba3oBblil ypoBeHb OCBOCHHUS NPOTrPaAMMBI.

Tema 3. Komrmuieke ynpasienus BAC. 2 0 2




Tema 4. Poccuiickue npon3BoauTenn

Omnpoc B paMkax

BAC ¥ X HeH, 1 1 0 MPONAEHHBIX
TEeM

Moayab Ne3. «IIpuHumMnbl moJiera u 27 ) 25 Teer ITOK Ne 3.
ynpasjienuss BACy.
Tewma 1. bezonacHoCTh MOJETOB. 2 1 1
Tema 2. Texnuka 6a30Boro

6 0 6
nunotuposanus FPV.
Tema 3. Ynpasnenune bAC. 2 1 1
Tewma 4. [IpakTtuka nosieroB BAC. 8 0 8
Tema 5. AspolMHaMKKa U JUHAMUKA ) 0 )
oJIeTa.
Tema 6. [loneTs! B orpaHiuEeHHOM 3 0 3
MPOCTPAHCTBEY, IPOH — PEUCHHT.
Tema 7. 3axBar rpy3a. 2 2

BrimonHuTh
Tema 8. BrinnosiHEHNE KOHTPOJIBHOTO 2 0 2 IIOJIET C
MOJIETHOTO 3a/1aHusl. MOJTHATHEM
rpy3a
Moayas Ne4. IlporpammupoBanue [HOK Ne 4.
JJISl TI0J1€TOB BHYTPH MOMeIeHU s 9 0 9 Tecr
Trik studio».
Tema 1. OCHOBBI IPOrpaMMHUPOBAHUS 3 0 3
BAC Ha Trik studio.
Tema 2. PaGoTa cO CIIMCKOM TaHHBIX. 2 0 2
Tema 3. Pa3zpaboTka anropurma ) 0 )
aBToHOMHOTO T1os1ieTa BAC.
Tema 4. Co31aTh CKPUIIT Ha S3bIKE
JUISL CAMOCTOSITEIBHOTO
YIIPaBJICHUSI KBAJIPOKOIITEPOM B 2 0 2 Hpaxruueckoe
3a/1aHKe

OMELLEHUU OE3UCIIOIb30BAHUI
curgaia GPS.
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Monyab NeS. «IIporpammupoBanue

LIOK Ne 5.

KOHTPOJIepa, YCTAHOBJICHHOI'0 HA 7 Tecr

BAC ».

Tema 1. U3ydyeHue HaBBIKOB CO3aHUSA

QJIITOPUTMOB JIJIs1 O@CITUIIOTHBIX

JIeTaTeNbHBIX aNapaToB. 1

(mporpaMmupoBaHNE aBTOHOMHOTO

nosieta) (Outdoor u Indoor).

Tema 2. O0mue cBeieHus O SA3bIKE 1

IPOrpaMMHUPOBAHHUS.

Tewma 3. Peanuzanus B 1

IPOrpaMMHUPOBAHUHU IPOHOB.

Tewma 4. [IporpammupoBanue )

anroputMmoB ynpasienus bAC.

Tema 5. Co31aTh CKpPUIIT Ha S3bIKE ) [IpakTuueckoe

IPOrPaMMHUPOBAHHUS. 3a/1aHue

Moayab Ne6. «Ucnosib30BaHHe ITOK Ne 6.
10 Tecr

naTyukoB BAC u cO0p TaHHBIX».

Tema 1. CeHcopbl U gaTuuKu 1711 cOopa 4

JAHHBIX.

Tema 2. JlaTunku: akcenepoMeTp, 4

rupockoi, fgainsHomep GPS.

Tema 3. JlaTunku npu cOOpKe B ) [IpakTuka

MacCTEPCKOM. cOopkH

Monayab Ne7. «O0padoTka M aHaJIU3 OK Ne 7.
6 Tecr

JaHHBIX moJjera BAC».

Tema 1. Coop, oOpaboTka 1 aHaIu3

JaHHBIX (POTOrPAMMETPUIECKOM 3

CHEMKH.

Tema 2. Coop, 00paboTKa 1 aHAIN3 3

JTAHHBIX OPTO()OTOCHEMKH.

Moayab Ne8. «[Ipumenenne BAC B 5 Tecr [OK Ne 8.

PA3IHYHBIX 0TPACIAX>.
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Tema 1. Texnonorust npumenenns BAC

2 2 0
B T€0ZIC3UU U KapTorpaduu.
Tema 2. Texnonoruun npumenenus bAC IIpoexTHas
B APYTUX OTpAcisiX, TAKUX KaK: pabora.
— JIECHOE XO3SHCTBO; 3 3 0 Hokmang o
— OXpaHa OKpPY>Karollel Cpe.ibl; TEXHOJIOTUHU
— CeJIbCKOXO3AHUCTBEHHbIE PAOOTHI. MPUMEHEHHUS
Moayab Ne9. «3D — moaenupoBaHue u LOK Ne 9.
18 5 13 Tecr
npoextuposanue BAC».
Tema 1. OcHOBBI aBUaMOJEIMPOBAHUS 3 1 )
CaMOJIETHOTO THUIIA.
Tema 2. OcHoBbl 3D — MozienupoBaHusl. 2 2 0
Tema 3. I10O gyst 3D — monenupoBaHusi. 3 0 3
Tema 4. [ToarotoBka 3D — Mozaenu k 3 0 3
neyvaTy.
Tema 5. Ucnonb3oBanue 3D— nmpuHTepa 3 1 ’
JUIS TIe4aTH KOMIUIEKTYIOIIHX.
Tema 6. Beibop HaBecHOTO
2 0 2
obopynoBanus BAC.
Tema 7. Marepuains! Uit IpOU3BOICTBA Hpomssectn
2 1 1 MOJENb IS
BAC.
NIEYaTH.
Moayab Nel0 «I'onounbliii BAC». 10 2 8 Tect LOK Ne 10.
Tewma 1. 'onounslit BAC. 2 1 1
Tema 2. Kitaccel, mpaBuiia, CyJ1I€MCTBO. 2 1 1
Tewma 3. [locTpoeHne CnOpTUBHOM
TPEHUPOBKH U COBEPILIEHCTBOBAHUE 2 0 2
MacTepCTBa.
Tema 4. 'OHOUYHBIE TPACChI». ) 0 )

4.1 B OTKpBITOM IPOCTPAHCTBE.
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4.2 Ha FPV.

Tema 5. [Ipox0xK1€HUE TOHOYHOTO
UCIBITaHUS.

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

13
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4.Conepxanne NporpaMMbl
4.1. ba3oBblil ypoOBeHb OCBOECHHUS

Mopnyab Ne 1. «OcHOBBI 0eciiIOTHBIX aBHallMOHHBIX cucTeM (BAC): apxurekTypa
BAC».

Tewma 1. BBomHoe 3ansTre. TexHnka 0€30MacCHOCTH.

Jlexuus: MHCTpyKTaxX 1Mo TexHuke Oe3omacHocTu. TexHuka OesomacHoctu. [IpaBuia
MOBEJICHUS B IOMEUIEHUH, TJ1€ IPOBOJATCS 3aHATHS.

Tema 2. Teopetnueckne ocHOBbI BAC.

Jleknusi:  3HAKOMCTBO C  OCCHWIOTHBIMH — aBHAIMOHHBIMH  cucteMamu (BAC).
Onpenenenne becnmnornoit ABnannonnoit Cucremsl (BAC).

Tema 3. Apxutekrypa BAC.

Jlexuus: 3HaueHue apXUTeKTyphl 1715 3G HEKTUBHOTO PYHKIIMOHUPOBAHUS U YIIPABIICHUS
BAC. Komnonentslt BAC camoneTHoro tumna.

Tema 4. 3nauenue u npumeHeHuss bAC B COBpeMEHHOM MUpE.

Jlexuus: Ponb TEXHMUECKUX XapaKTEPUCTUK U pa3iandHbIX BUJ0B BAC B penieHnn
pa3JIMYHBIX 3a/1a4.

Monyab Ne 2. «Texnn4deckoe ycTpoiicTBO 1 KOMIIOHeHTHI BAC».

Tema 1. OcHOBHBIE TeXHUUYECKHE XapakTepucThuku bAC, BepTONIETHOTO U CaMOJIETHOTO
THUIIOB.

Jlekuusti: OCHOBHBIE TEXHUYECKHE XapaKTepUCTUKH BAC BEpTOJIETHOrO U CaMOJIETHOTO
THUIIOB.

Tewma 2. Knnaccudukanmst 0ecriuiIoTHBIX JIETaTEIbHBIX aIllapaToB.

Jlekuun: Bugelt u texnuyeckue xapakrepuctukn BAC: Anspocratmueckue BAC,
PeaktuBubie BAC, BAC camonernoro tuna, BAC BeproneTHOro Tuma, MyJbTHKONTEPHbIE U
rudpunnbie BAC.

Tema 3. Kommiiekc ynpasnenus BAC.

[Tpaktuka: CriocoOb! 060pynoBaHus yrnpasieHus cucremsl BAC.

Tema 4. Poccuiickue npousBogurenu bAC u ux uenm.

Jlekuusi:  OcHoBHble Poccuiickue mnpousBoautenn bBAC. Bxiag B pa3BuTue
oTeyecTBeHHOM uHayctpuu BAC.

Monyab Ne 3. «IIpuHnuns! noJiera u ynpasjaenust BACy».

Tema 1. bezonacHocTh MOJETOB.

Jlekmusi:  Omnpenenenue Oe3omacHocTH ToneToB B KoHTekcte bBAC. 3HadeHme
6e3omacHOCTH 17151 9P GEeKTUBHOTO M HajexHOTO (QyHkimoHupoanusi BAC. AHanu3 pUCKOB U
ONacCHOCTEM.
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[Tpaktuka: Beimonmnenue 6e3omacHoro mojeta. Tema 2. Texnuka 6a3zoBoro nwiotupoBanust FPV.

[Ipaxruka: Tpenaxep FPV, ynpasnenne BAC. B cumynsaTope BHIIOTHUTE B3JIET C TOYKUCTAPTA U MOCAAKY HA TOYHO 0003HAUCHHYIO TUIOIIAKY,
ucnois3ys FPV — pexum i ynpasnenus. [Iponeture CKkBo3b CEpUI0 BOPOT WM MEXAY 0003HAYEHHBIMH MapKepaMH, COXPaHsis CTAOMIbHYIO BBICOTY H
CKOpOCTh, B pexkuMe FPV. BrinonHuTe moJieT mo 3apaHee 3alaHHOMY MapHipyTy ¢ U3MEHEHUEM BBICOTHI, UCTIONb3yd Kak FPV, Tak u BujJ ¢ TpeTbero
nuna st cpaBHeHUs d(OPeKTUBHOCTH yrnpaBieHus. BeimonHute ceputo pasBopoToB Ha 180 rpaaycoB Ha OrpaHMYCHHON TEPPUTOPHH, HCcToNb3ys FPV
ISl TOUHOTO MaHEBPUPOBaHUA. BbImonHuTe 3a1a4y o cO6opy OOBEKTOB € paszIMUYHBIX TOUYEK KapThl, Ucmonb3ys FPV s HaBUranuuu TOUHOCTH
pY TPUOMHKEHUH K KOKIOMY OOBEKTY.

Tema 3. Yrpasnenune bAC.

Jlexuus: [Ipunnuner ynpasnenusi camoneTHbiIMU BAC. Tlpaktuka: Beinmonanute B3ieT BAC caMoneTHOro Tuma, JIOCTUTHUTE 3aJaHHOM BBICOTHI U
CTaOMIIM3HUPYHTE MOJIET HA MPAMON JTUHUU. OCYIIECTBUTE CEPHIO TIOBOPOTOB.

Tema 4. IIpaktuka noneroB bAC. Ilpaktuka: ITpaktuka nonero BAC.

Tema 5. AspoMHaMKKa U IUHAMUKA TI0JIETA.

[IpakTuka: BeinmoiaHuTe MOJET HAa APOHE B CUMYJISTOPE MPHU PA3IHMYHBIX YCIOBHIX MoJieTa. (3ajaHue BKIIOYAeT B ce0sl BBHIIIOJHEHUE MAHEBPOB
BBICILIETO MTMJIOTAXa, OJIEThl HA Pa3HON CKOPOCTH U BBICOTE, a TAK)KE B PA3JIMYHBIX IOTOJHBIX YCIOBUSX).

Tema 6. IloneTsl B OrpaHUYEHHOM IIPOCTPAHCTBE, IPOH — PEHCHUHT.

[IpakTrka: BeimonHuTe 3agaHue MOJET APOHA B OrPAaHUYEHHOM MPOCTPAHCTBE, BHYTPU 3JaHUS WM CKBO3b Y3KHE IIPOXOJABI MEXIY
MPENSATCTBUAMMU.

Tema 7. 3axBart rpysa.

[IpakTrka: BelmosiHUTE 3a4aHKE 3aXBaT U IEPEMELICHUE TPy3a, aKKypaTHas TPAHCIIOPTUPOBKA.

Tema 8. BrinosiHEHNE KOHTPOJIBHOTO MOJIETHOTO 3aJaHHUS.

[IpakTuka: BeimogHute KOHTPOJIbHOE 3aJjaHKe o Moay:to. [IponereTs Tpaccy.

Monayab Ne 4. «IIporpamMupoBanue AJis1 M0JieTOB BHYTpU nomemeHus Trik studio».
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Tema 1. OcnoBsl mporpammupoBanus BAC na Trik studio.
[Ipaktuka: OCHOBHBIE TOHATHS O MporpamMmvmupoBanuu U ynpasieHur BAC. OcHoBHBIE (YHKIHHM MpOTrpaMMHOro moJiera. OmnepannoHHbBIE
CHCTEMBI U IIPOTPaMMBI I IIPOrPaMMHUPOBAHUA II0JIETA.

Tema 2. PaboTa co CIUCKOM IaHHBIX.

[Ipaktuka: [IporpammupoBanue anroputmoB ynpasieHuss BAC.Tema 3. PazpaboTka aropurmMa aBTOHOMHOTO TTOJIETa

BAC. Ilpaktuka: Pazpabotka anropurma aBToHOMHOT0 nosieta BAC.

Tema 4. Ilpaktudeckoe 3amanue: Hamucars nmporpammy Ha Trik studio mis aBronomHoromnosnera BAC MyabTH pOTOPHOTO THIIa BHYTPHU
nometienus (B orcyrerBun GPS curnana).

Mopnyas Ne S. «IIporpaMmmupoBaHHe KOHTpPOJIepa, YCTAaHOBJIeHHOro Ha BAC».

Tema 1. M3ydyeHue HaBBIKOB CO3[aHMs aITOPUTMOB JJIsi OECHWJIOTHBIX JE€TaTEeJIbHBIXANNapaToB (IIPOrpaMMHUPOBAHUE aBTOHOMHOTI'O TOJIEeTa
Outdoor u Indoor).

[Ipaxruka. Pazpaborats anroputm aBroHOMHOrO0 nojera Outdoor u Indoor.Tema 2. O61ue cBeeHHs O A3bIKE TPOrPAMMHUPOBAHHMS.

Jlexumst: OcHoBHBIE OHATHUS. AJdaBuT s3bika. [IpocTteie oneparun. Tema 3. Peanusanus B mporpaMMUpOBaHUU JPOHOB.

[IpakTtuka: [IpuMeHeHrEe MPaKTUYECKUX HABBIKOB ITporpamMmmupoBanus. Tema 4. [IporpaMMmupoBaHye anropuTMOB yIpaBICHUS

BAC.

[Ipaktuka: [IporpamMmmupoBaTh OSCHUIOTHUK Ha BBINOJHEHHE MPOCTEHINMX IEHCTBUN
«BBEPX, BHU3», «BJIEBO, BIIPABOY.

Tewma 5. Hanmcats nnporpammy.

[TpakTrka: BEIMOIHUT CKPUNIT HAIMCAHUS IPOIPAMMBI.

Moayab Ne 6. «cnosib3oBanne 1aT94uk0B BAC u cO0p 1aHHBIX».

Tema 1. CeHCOpBI U ATYHUKH [T COOpA JaHHBIX.

Jlexums: Kak paboraroT gatunku. Pons matunkoB Ha ycrpoiicTBe. [IpakThka: KakgaTIYMKA padoTar0T ¢ MHPOPMAIIUCH.

Tema 2. [laTunku: akcesnepoMeTp, rupockon, fansHomep GPS.
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Jlexums: Omnpeenenne 1aTYuKOB M UX POJIb B CUCTEME yrpaBiieHust U HaBuranuu bAC.3Hauenne 1aT4ukoB jisi 00ecTieueHrss aBTOHOMHOCTH,
CTAOWJIBHOCTH 1 O€30ITaCHOCTH TIOJIETa.
[Ipaktuka: UHTerpupyiiTe NaTyuku B CUCTEMY YIPABICHHUS IPOHA, MOAKIIOYUB UX KapJIyMHO—KOHTPOJUIEPY MOJIETA.
Tema 3. JlaTunku mipu cOOpKe B MaCTEPCKOM.
IIpaktuka: Tpenaxep JlalbHOMEp pacCTOSHUE B MaCTEPCKOM.
Moayab Ne 7. «O0padoTKa U aHaau3 TaHHBIX nmojera BAC».
Tema 1. COop, 00paboTKa 1 aHAIHM3 JAaHHBIX (HOTOTPAMMETPHUIECKON CHEMKH.
Jlexuus: M3yuenne TexHonoruu cbopa u o0paboTka JaHHBIX (HoTorpaMMeTpusi cheMKH. [IpakTika: AHaIU3 MOMy4YeHHBIX TaHHBIX 11O CPEJCTBAM

¢dororpammeTpuueckoii cbemku. Tema 2. Co0p, 00paboTKa 1 aHaIU3 TaHHBIX OPTO(POTOCHEMKH.

Jlexuus: Uzydyenue TexHonoruu coopa u 00pabotka qaHHbIX opTodoTocheMku. [IpakTika: AHanu3 MoTy4eHHbIX JaHHBIX 110 CPEACTBaM

0pTO(HOTOCHEMKH.

Monayab Ne 8. «IIpumenenne BAC B pa3jiM4HbIX OTPaCIAAX».

Tema 1. Texnomorust npumenennsi BAC B reogesnn u kaptorpaduu.

Jlexums: Pa3sutue u npumenenus bBAC B reone3uu u kaprorpadguu. Coop u o6padoTkamanabix. [Iporeaypa mo UCmoab30BaHUI0 BO3TYIIIHOTO
IIPOCTPAHCTBA.

Tema 2. Texnonoruu, npumeHsiembie BAC B Apyrux oTpacisix, TAKUX Kak:

—  JIECHOE XO3SIUCTBO;

—  OXpaHa OKpY>KarolIeH Cpeibl;

—  CeJbCKOXO03UCTBEHHBIE PaOOTHI.

Jlexuusi: MOHUTOpPUHT U HHBEHTapu3auus yroauil. CoznaHue 3IeKTPOHHBIX KapT MOJIEH.

Jlexuwms: YTouHEeHHE TpaHUI] JICCHHUECTB. BhIABICHHE U OlleHKa yiepOa OT Ype3BbIYAMHBIX CUTYAIIHH.

Jlexnus: COop, aHANMU3 W aKTyalu3alus JaHHBIX O COCTOSIHMM OKpYXaromied cpenbl. DUKcanys BBISBICHHBIX HAPYIIEHUN 3KOJIOTUYECKOTO

3aKOHOJaTCIbCTBA. BrrsBienne HCCAHKIIMOHUPOBAHHLIX CBAJIOK U ONIPCICIICHUC UX 00BEMOB.
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Mopnyas Ne 9. «3D — MmoaenupoBanue u npoektupoBanue BAC».

Tema 1. OcHOBBI aBUaMOAEIUPOBAHUS CAMOJIETHOIO TUIIA.

Jlexumst: OmnpeneneHre aBUaMOJEIUPOBaHUS U €ro 3HaueHHe B OOY4YEHMH, pa3BICUEHMSIX M HAy4HbIX HccienoBaHusx. [IpakTtuka: BeIOpaTh
MaTepuaisl U coopats kopryc BAC.

Tema 2. OcHoBbl 3D — MoaeMpoBaHus.

Jlexuusa: OcHOBHBIE TEPMUHBI U OHATHS B 3D — MoznenupoBanuu. [Ipouecc coznanusa 3D mozaenei.

Tema 3. IIporpammuoe obecnieuenue st 3D — monenupoBanus.IIpaktuka: [IpoektupoBanue kopryca u netaneit BAC.

Tema 4. [loaroroBka 3D — Mozienu K neyaTy.

[Ipaktuka: IlogroroButh 3D-mozens s nedatn Ha 3D-mpuntepe. OTpaboTaTh NPHUMEHEHHE COOTBETCTBYIOIETO WHCTPYMEHTapus
MIPOTrpaMMHOTO 00€CTICUCHHS.

Tema 5. Ucnonw3zoBanue 3D — npunTtepa, neyarh komiuiekTyromux bAC.Jlekmus: Texaomorus padotsl 3D npunTepa.

[Ipaxruka: [lewats komriekTytomux netaneil. lnudoska u o6padoTka neraneit. Tema 6. Boibop HaBecHoro obopynoBanus BAC.

[paxruka: Dxcmyatanus HaBecHOTo 00opynoBanust BAC.Tema 7. Matepuainst s npousBojctsa BAC.

Jlexuust: 3HaueHNE MPABUIIBHOTO BEIOOpA MaTepuanoB JuIst mpousBozacTtBa BAC.

[Ipaxruka: BeiOpaTh onTuManbHble MaTepHaibl U pou3BoacTBa koprmyca BAC cyueTom TpeOoBaHMIA 1O IPOYHOCTH, a9POANHAMUKE U

HKOHOMHYECKOH 3P (PEKTUBHOCTH.
Mopnyas Ne 10. «I'onounsiii BAC».

Tema 1. 'onounsrit BAC.

Jlexumst: Onpenenenue roHoyHoro BAC u ux pons B copeBHOBaHUAX U yeMnuoHaTax.IIpakrtuka: PazpaboraTs 1 HACTPOUTH CIOPTUBHYIO

BAC nns yyacTus B roHKax.

Tema 2. Kitaccel, mpaBuiia, CyaeicTso.

Jlexuus: 3HayeHue copeBHoBaHMi Mo BAC ans pa3BUTHS MHIYCTPUU U TEXHOJIOTUH BOOIACTH OECIMIOTHOW aBUAILIMU.

[Tpaktuka: IlogroroBka K y4acTHIO B  COPEBHOBAHUAX [0 aBTOHOMHOMYIMJIOTHPOBAHHUIO, COOIOAs MpaBuia U TpeOOBaHUS K
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YYACTHUKAM.
Tema 3. [locTpoeHue clIOPTUBHOI TPEHUPOBKH U COBEPIIEHCTBOBAHUE MAacTEPCTBA.
[IpakTrka: YiydiieHne HaBbIKOB MAHEBPUPOBAHUS M HABUTALMH ITYTEM IPOXO0KICHUSACIOKHBIX MapIIPyTOB HA BPEMSI.
Tema 4. 'OHOYHBIE TPACCHI.
[IpakTuka: IIpoxokaeHre TOHOUHBIX TPACC B OTKPHITOM IPOCTPAHCTBE.
[TpaxTuka: IIpoxoxkaeHne rOHOYHBIX TPACcC HA CUMYJIATOPE, OTPabOTKa CIOKHBIXMapPIIPYTOB.
Tema 5. I[lpoxoxkaenne roHouyHoro ucnbeiTanus. [Ipaktuka: [IpoxoxkaeHne roHOYHBIXTPACC HA BPEMS, BHIIMOJHEHHUE CIOKHBIX U MTPOCTHIX

TOHOYHBIX MCIBITAHMI.
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5. KanennapHuplii yaeOHbIN rpaduk

Cpoku Bcero
HaumenoBanme KouaunyectBo | IIpogo/sKNTEILHOCTD
peanu3anuu, JAucuuniannabl (MOXYJIH). aKajgeM. -
(HOoMmMep) . 3aHATHIl B OHOT0 3aHAITHSA
KOJIUY€CTBO ba3oBblii ypoBeHb 0CBOECHHS 4acoB B
rpynnbl HeeJI0 (MuH)
Y4eOHbIX He/leJb rojg

1 2 Monynb Ne 1. «OcHOBBI OECIMIIOTHBIX aBUAITMOHHBIX 4 3 45
cucteM (BAC): apxutektypa, BAC».

1 2 Monyns Ne 2. «TexHuueckoe yCTpOWCTBO M KOMITOHEHTHI 6 3 45
BAC».

9 Monynb Ne 3. «IIpuHuuns! nosiera u ynpasieHus BACy. 27 3 45
3 Monyns Ne 4. «IIporpammupoBanne BAC g noneros 9 3 45

BHyTpH noMenienus Trik studioy.

1 2 Mogyne Ne 5. «lIporpammupoBaHue KOHTPOJLIEPA, 7 3 45
ycTaHoBJIeHHOTO Ha BACy

1 3 Monyne Ne 6. «cnonp3oBanue gatankoB BAC u c6op 10 3 45
JTAHHBIX).

1 2 Monyns Ne 7. «O6paboTka 1 aHAJIM3 TAaHHBIX TOJIETa 6 3 45
BAC».

1 2 Monyns Ne 8. «lIpumenenne BAC B pasnmuyHbIX 5 3 45
OTPACIISIX)»

1 6 Monyns Ne 9. «3D — MoaenupoBaHue ¥ MPOSKTUPOBAHUE 18 3 45
BAC».

1 3 Monynb Ne 10. «"onounsiii BAC». 10 3 45
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6. OneHOYHBIC MATEPHAJIBI
6.1. @®opMBbI AMATHOCTHKH YCIEIIHOT0 OCBOEHHUSI MOy 1eil MporpaMMbl

HaumenoBanue DopMbI ®opMbI YpoBHHU 0CBOCHHS 3HAHUI
MoOayasd 3aHATHH NO/ABEACHUS UTOI0B Huskwui Cpeanmnit OrcyrcTrBHe 3HAHMIT
YPOBEHb YPOBEHb 3HAHM
3HAHMH
ba30Bblil ypoBeHb 0CBOEHHS MPOTrPaMMbI

Moayas  Ne 1. | Jlexuun, Ompoc cinymareneit mo npoiaeHHbIM | OTCyTCTBHE Hesnauurenbusie | [Ipounbie 3HAHUS B
«OCcHOBBI JTUCKYCCHUU TeMawm, [I0/IBEJICHUE UTOTOB | 3HAHMIA, cladble | 3aTpyJHEHUs B | IpaBUIIaX TEXHUKH
0ecnuJIOTHBIX (TeopeTHUECKHE | TMATHOCTUKU OCBOEHMS MOJIYJISL. 3HAHUA 0 | oTBeTax no | 6e30MmacHOCTH,
aBHAIIMOHHBIX 3aHSTHS) Tewmsl 1715 onpoca: IPONAECHHOM TEPMHUHOJIOTUU U | ONPEJEIICHUSX,
cucTeM (BAC): — IpaBUJia TEXHUKU O€30MaCHOCTH; Marepuaie OnpeAeIeHUsX MPUMEHEHUH U CTPYKTYpE
apxXuTeKTypa, — onpenenenue BAC; BAC BAC
BAC». — xommnoHeHTHI BAC;

— 3HaueHue u npuMmeHenne bAC;

— poab BAC B coBpeMeHHOM MUpe,

KaKH€ 33/1a4 peuatoT py IOMOIIH

BAC
Moayab  Ne 2. | Jlekuuwu, Ompoc caymareneit no npoiaeHHbIM | OTCyTCTBHE Hesnauutensubie | [Ipounbie 3HaHUS B 00JIaCTH
«Texuuueckoe JUCKYCCHU TeMaw, MOJIBE/ICHUE UTOIOB | 3HAHWH, cilabble | MPOOeb B | TEXHMYECKOI'O yCTPONCTBA.
YCTPONiCTBO U | (TeopeTHuecKue | AUArHOCTHKH OCBOCHHS MOJYJIS. 3HaHUA 0 | 3HaHUH 3HaHMsST 10 IapameTpam
KOMIIOHEHTbI 3aHATHSA). — TEXHUYECKHE  XapaKTEPUCTUKH | MPOHUIEHHOM TEPMUHOJIOTUU U | KIaccu(UKauu BAC.
BAC». [Mpaktuueckne | BAC  (BepToNeTHOr0/caMOJIETHOTO | MaTepuale ONPEACIEHUSAX TexHuueckue

3aHATUS THUIIA); TEXHUYECKOTO XapaKTePUCTUKU

— Knaccudukanuu BAC; yctpoiictBa BAC | camoneTHOr0O u

— Poccuiickue npousBoaurenu bAC BEPTOJIETHOI'O THIA
Mopyas Ne 3. BrINonHEHUE TIOJIETHOTO 3a1aHUS Cnaboe ymenue | YMmeHue YBepeHHas pabora B
«IIpuHIHNBI [IunotTupoBaHne  mpu  NOMOIIM | MWJIOTUPOBAHUA | MPABUIBHO nporpamme FPV
1moJieTa H cumynsatopos U FPV. (mpoxoxnenue [I0JIb30BATLCS
ynpasienns BACy. Tpaccel 3a 20 cekyH) 000pyI0BaHUEM
Moayas  Ne 4. | [Ipaktuueckne | Hamucats mporpammy Ha Trik studio | Mozgens He | He yBepeHHoe | Mojenb netaer
«IIporpaMmmupoBaH | 3aHATUA g aBToHOMHoOro mnoxnera bBAC | neraer YIpaBJICHUE
ue BAC st MYJIbTUPOTOPHOIO THIIA,
N0JIETOB  BHYTPH BHYTpHU

21




NnoMelleHUus nomenieHus». (B orcyrcreun GPS
Trik studio». CUTHAJIA).

— JBIKCHHE MOJICITN
Moayas Ne 5. | Jlekuun, Hanucarte nporpammy: Cnaboe ymenue | YMeHue VYBepeHHas pabora c
«IIporpaMmmMupoBaH | JUCKycCUU — JABMIKEHHE MOJIENIN «BBEPX—BHM3»; | IPOrPaMMHUPOBA | MPABHIBHO POrpaMMoit
He  KOHTpoJUIepa, | (TeOpeTHUecKnue | — JIBUIKECHUE «OTKPHITh, 3aKPHITh HUS MOJIb30BATHCS
YCTAHOBJIEHHOT'O HA | 3aHATHS). 3axBaT» 00opyI0BaHUEM
BAC». [IpakTrnueckue

3aHATHUS

Moayas  Ne 6. | Jlekuun, Hcnons3zoBanue nporpaMMHoro | Cnalblif HaBBIK | YMeHHE VYBepeHHas pabora c
«HMcnoab3oBanue JUCKYCCHUU obecriedeHus 1151 00pabOTKU TaHHBIX | COOpKU U | IPaBWIBHO 00opy0BaHUEM Ui
aatunkoB BAC u (Teopetnueckue | u MIPUMEHEHUS, MOJIy4YEHHUE | IKCIUTyaTalllu MOJIb30BATHCS MoJIy4yeHus: nHpopMaluu
c00p TaHHBIX». 3aHSTHS). uHpoOpMaAlMM W3 TOJYYEHHBIX | 000pyaOBaHUs | 00OPYJOBAaHUEM U
Moayas Ne 7. | IlpakThueckue | JaHHBIX pUMEHEHHE
«O0paboTka M | 3aHATHSA TEXHOJIOTUU
aHaJIN3 JAHHBIX
noJietra BAC».
Moayas Ne 8. | Jlekuwuw, Hamucares  noxnax, mnoxarotoButsh | He  packpeita | [Ipe3enTtanus Bri6pana aKTyaJbHast
«IIpumenenune BAC | nuckyccuu npeseHTanmio Ha Temy: «BAC B | TemMa moknana, | MOArOTOBIICHA, HE | oTpachs nmpuMmeneHus BAC,
B Pa3JHMYHBIX | (TEOPETHYECKHE | PA3IUUYHBIX OTPACIIAX)» Ipe3eHTalMs He | pacKpbiTa  TeMa | JOKJIaJ MOJIHOCTBIO
0TPACIAAX. 3aHSITHSI) O OTOBJICHA JIOKJIa1a pacKpbIBaeT TEMy
Monayab Ne 9. «3D — | Jlexkuun, Opraam3oBath Mactep — kiacc, B | CnaOblii HaBBIK | YMEHHUE VYBepeHHas pabora,
MO/eJIUPOBaHUE M | JUCKYCCHUU pamKax KOTOpOTO cIymaTenu | cOOpKu U | IPaBUIIBHO MOJIeIUpOBaHNe U cOOpKa
NPOEKTHPOBAHHE (TeopeTHUYecKHe | CMOACTHPYIOT M OQOPMSIT MOJEIb | MOACITHUPOBAHUS | IOJIb30BATHCS MOJIEH
BAC». 3aHATHUA) BAC BAC 000pyI0BaHUEM
Moayabs  Ne  10. | IIpaktnueckue | [IpoBeneHHE HMTOTOBOIO TOHOYHOTO
«I'onounsrit BAC». | 3aHATHA COPEBHOBATEIBHOTO roJsiera u

y4yacTh€  BCEX  CiylIarele B

COpPEBHOBAHUHU
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7. PecypcHoe o0ecnieueHue
7.1. TpeOoBaHMsI K MOMeEILIEHUSIM
7.1.1. Cneumanu3upoBaHHbBIE KIACChl (KPYKKH) CO3/1al0Tcsl Ha Oa3e 001eo0pa3oBaTebHbBIX
OpraHu3anui (1IKoJI).

7.1.2. KonudyecTBO pabounMx MECT IS CO3/IaHWS CIICIHATM3UPOBAHHOTO Kilacca (KpyKKa) — He
MeHee 12 pabounx MECT I 00y4aromuXCsl.

7.1.3. Jns co3aHus CIIEHUAM3UPOBAHHBIX KIIACCOB (KPYKKOB) HEOOXOAUMO MPETYCMOTPETh
MOMEUIEHUS ISl POBEJACHUS ayIUTOPHBIX, TPAKTUUECKUX 3aHATUM U OpPraHU3aI[UU MOJIETHBIX 30H.

7.1.4. Jlns mpoBeneHUs ayAUTOPHBIX M MPAKTUUECKHX 3aHSATHUN, KOTOPOE BKIIOYAET B ceOs
CJIeyIOIIKEe 30Hbl B COOTBETCTBUH C KOJMYECTBOM pabOYUX MECT:

— pabouas 30Ha CO CTOJIaMU, 000PYJOBaHHAS B TOM YHCJIE IEPCOHATBHBIMU KOMITBIOTEPaMH;

— PpEeMOHTHas cTaHuus U 30Ha 3D—meyaTy;

— pabodee MeCTO MperoaBaTes;

—  Masas MoJyieTHas 30Ha.

st mpoBeieHNs Ay IUTOPHBIX, MPAKTUYECKUX 3aHITUH U OpraHU3allid MAJIOM MTOJIETHON 30HbI
PEKOMEHIOBAHO O0ECIeunTh MoMenieHue Tiomanapio He Menee 100—120 M 2 u BBICOTOM MOTOJIKA HE
MeHee 3 M.

7.1.5. OcHoOBHas moJNeTHass 30Ha — OOOpyAOBaHHas IUIOINAAKA IS JUCTAHIIMOHHOTO
MUIOTUPOBAHUSL OCCHHIOTHBIX BO3IYIIHBIX CYIOB PEKOMEHIOBAaHO 00ECIEYUTh MOMEIICHHE O0Iei
wrontaabio He MeHee 100 M2 1 BEICOTOM MOTOJIKA HE MEHEE 3 M.

7.1.6. Bo Bcex moOMeEIIEHUSIX HEOOXOAUMO OOECIEUUTh OCBELICHHE B COOTBETCTBUU C
neiictyromumu TpedoBanusmu (CanlluH) k BHyTpeHHEMY OCBEILIEHHIO pab0YnX MECT.

7.1.7. Bo Bcex mOMENIEHUSIX HEOOX0IUMO 00ECTIEYNTh HATMIue ceTh MHTEpHET CO CKOPOCThIO
He meree 100 M6/c.

7.1.8. IIpu opraHu3anuy MOJETHBIX 30H HEOOXOAUMO 00ECHEeUUTh HAJTHUYUE JEeMI(PHPYIOLIETO
MOKPBITUS TToJ1a. [ToBEpXHOCTH TOKHA OBITH MATOBOW M UMETh HEOIHOPOAHBIN pUCYHOK. JlomycTMo
MCIOJIb30BaHNE HalleyaTaHHBIX OaHHEPOB.

7.1.9 Ilpu opranuzammu pabo4Ynx MeCT 00YyJarOUUXCs I MPAKTHYECKUX padoT HEOOXOIUMO
obecrieunTh (YHKIIMOHAIBHBIE CUCTEMBl BEHTIJIAIIMA W OTOIUICHUS, IO3BOJISIONINE IMPOU3BOIUTH
MPAKTUYECKUE 3aHATHS, a TaKXKe HaIu4he KOHTypa 3a3eMJICHUS Ui DJIEKTPONUTAHUS M CETH
CJ1a00TOYHBIX TOJKIIOYEHHUH C ONTOPa3BA3KON M BHYTPEHHUM COMPOTHBIEHUEM K AJIEKTPONUTAHUIO U
c1aboToYHbBIM ceTsiM. HeoO6xoaumo o0ecnednTs Co3/1aHne YCIOBHMA J11 COXPAHHOCTH JIOPOTOCTOAIIETO
o0opynoBaHusi (CKIIAJCKOE MOMEIICHNUE AJIs XpaHCHUs, HaJINuue WHKCHEPHO—TEXHUYECKUX CPEICTB

OXpaHbl, B TOM 4YHCJE CHCTEeMbl BHIeOHaOmoaeHus ). O0s3aTenbH0: TpeOOBaHUE 10
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M0Kapo0e30NMacHOCTH — HAIMYKE MPOBEPEHHOTO OTHETYIUTENSA, & TAK)KE HAJTMUHE OTHEYIOPHBIX
ceii(poB UM CYMOK JJIsi XpaHEHUS aKKyMYJISITOPOB.
7.2. MaTepHuaibHO — TEXHHYECKOE OCHALlEeHH e TUIOIIAAKHN MPOBeAeHUs 00Pa30BaTeIbHOI0
npouecca
7.2.1. OO6mas 30Ha:
— CTeJJIaKH JJIs1 XpaHeHHs! 000pyI0OBaHuUS;
— HWHTEPaKTUBHBIA UHBEHTAPB;

— SIIIUKY IS XpaHSHUs Belel 1 000py0BaHHUS.

7.2.2. Manas noJyieTHas 30Ha:
— ceTyaThlii KyO He MeHee uyeM 3x3x3mM;
— MarThI IS CMSITYSHHS yAapa Py MaJeHHH KOMITEPOB;
— CTaIlMOHAPHBIA MOJYJb; YIBTPa3BYKOBBIC H3JIydaTeNId MasKy (He MeHee 4 1IT.);

— KOMIUIEKT MPOBOOB JUIS COEIMHEHUS U3TydaTeseil; KperieHue u3nydareseil Ha CTeHy.

7.2.3. OcHoBHAas II0JIETHAS 30HA:
— obmas momasas He MmeHee 100—300 M2, orpakaeHue 3aiuTHON CETKOM;
— KOMIUJIEKT TPACChI JIsl TOJIETOB;
— aMOPTH3UPYIOIIKE MAThI Ha ITOJI OOIIEH TOJIETHON 30HBI;

— CHCTE€Ma yJIbTPa3ByKOBOW HaBUTAIlMU B MOMEIIEHUH, coBMecTUMOM ¢ BBC.

7.2.4. PeMouTHasg cTaHus ¥ 30Ha 3D—TieuaTu:
— CTOJI paboYMii MOHTKHHKA;
— paauoanmapaTyphl;
— paboyee Kpecio Ha KoJiecax;
— CTOJ KOMITbIOTEPHBIN;
— 3D — npunTep;
— IporpammHoe obecneuenue i co3nanus 3D — mozeneii;
— mporpamma ajs neyatu 3D — npuHTepa;
— TMasuibHAas CTaHIUS ¢ (PeHOM;
— JBIMOYJIOBHUTEIIb;
— KIJICEBOM MHCTOJICT;
— Habop Haadumei;
— IITaHT€HLHUPKYJIb;

— Ha0Op MAPHUPHO—TYOIIEBOTO HHCTPYMEHTA;
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— KJIIOYM JUIsl IPOTIEIUIEPOB;
— HabOp MHCTPYMEHTOB JJIs alKH;

— gaepxarenb «TpeTbs pykay ¢ JIyIou;

— KOBPHK IS MMANKH;

— TmpubOop U3MEpPEHUs HAIPSHKEHUS OaTapew;

— pyJieTKa U3MEpPUTEIIbHAS;

— 3@XHM ISl MOTOPOB;

— HabOp HIECTUTPAHHBIX KITIOUEH YIJIHHEHHBIX;
— Habop OTBEPTOK Il TOYHBIX padoT;

— TOPUEBOM KIIOY;

— Kpumnep;

— mypynosepT + Habop OuT;

— HOYTOYK;

— MBbIUIb KOMIIBIOTEPHAS;

— PEMKOMIUIEKT, MpeAHa3HauYeHHbIM [Uid mporpaMMupyeMoro ydeOHoro Habopa

KBaJIPOKONTEPA;
— PEMKOMIUIEKT, PeAHa3HaYeHHBIN Il KOHCTPYKTOpa CHOPTUBHOTO KBaIPOKONTEPA;

— Tym0a JUisi HHCTPYMEHTOB cjlecapHasi.

7.2.5 Paboyee MecTo 00yJaromerocs:
— TporpaMMHUpPYyeMbIi yaeOHbIN HAOOP KBAaIPOKOMTEPA;
— TMPOrpaMMHPYEMBbIii y4eOHBIH KBaJpOKOITED;
— KOHCTPYKTOP CIIOPTUBHOTO KBaPOKONTEPA;

— JIONOJIHUTENIbHBIE ~ aKKyMYJSTOpPHl I  IPOrpaMMHUpPYEMBIX  y4eOHbIX  HaOOpOB

KBaJIPOKOIITEPOB U CIIOPTUBHBIX KBAJIPOKOITEPOB;
— FPV ouku (uem);
— KIJICEBOM MHCTOJICT;
— Habop HanpuIen;
— IITaHT'CHLUPKYIIb;
— Habop MIAPHUPHO-—TYOIIEBOr0 HHCTPYMEHTA;
— KJIIOY JUTSI IIPOMEIIIEPOB;

— npubop u3mepeHus Hanpsokerus: LiPo 6arapew;
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— pyJieTKa U3MEpPUTEIbHAS;
— 3QXUM ]ISl MOTOPOB;

— Ha0Oop HIECTUTPAHHBIX KIIOYEH YATUHECHHBIX;

— HabOp OTBEPTOK JIJIsi TOUYHBIX padoT;

— TOPUEBOM KIIOY;

— KpuUMIIEp;

— HOyTOYK (nm [I1I9BM);

— JIECKTOITHOE MpOorpaMMHOe obecriedeHne st HoyToyka (wm [19BM);
— (hoTorpaMMeTpUUYECKOE POTPAMMHOE OOECTICYCHHUE;

— KOMMBIOTEPHAs MBIIIIb;

— CHMYJSTOP U aBTOHOMHBIX TIOJICTOB;

— TporpamMmHoe o0ecriedeHre A TPEXMEPHOTO MOJICITUPOBAHHS;

— pabouee Kpecio Ha KoJlecax;

— TymO0a JUIsi HHCTPYMEHTOB CIieCapHasi;

— CTOJ KOMITbIOTEPHBIM.

7.2.6 Pabouee MecTo iegarora:
— HOYTOYK (nm [I19BM);
— MyJIbT PaAUOYTPaBICHHUS;
— JECKTOITHOE MpOorpaMMHOe obecrieuenune st HoyToyka (nmu [19BM);
— KOMIBIOTEPHAS MBIIIIb;
— CTOJI KOMIIBIOTEPHBIN;
— pabouee KpeciIo Ha KoJiecax;
- MoYy;

— poyrep.
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8. Cnicok MCno/Ib30BaHHOM JIUTEPaTyPhI:

®denepanbHbIi 3aK0H OT 29.12.2012 Ne 273—D3 «O6 obpazoanun B Poccuiickoit denepanum»
Vka3  Ilpe3unenta Poccuiickoii ®enepauuu oT 07.05.2018 Ne 204
«O HaMOHANBHBIX LENIAX M CTpaTerMyecKuX 3azadax pa3BuTus Poccuiickoit @enepanuu Ha
nepuon 1o 2024 roxay.

Pacnopsixenue IlpaButensctBa PO ot 21.06.2023 No 1630—p «O6 yrBepx)aeHuu CrpaTeruu
pasBuTus OecnmnotHoM aBuanuu Poccuiickoit deneparuu Ha mepuon a0 2030 roma u Ha
nepcnekTuBy 10 2035 roja v njaaHa MEPONIPUATHI 110 €€ peanu3alumny.

Pacnopskenue IlpaBurenscrBa Poccuiickoit @enepanuu ot 31.03.2022 Ne 678
«O0 ytBepxkaenun KoHuenuu pa3BUTHs JONOJHUTEIBHOTO 00pa3oBaHus JIeTel U NpU3HAHUU
yTpaTUBLINM cuily pacnopsbkeHus IlpasurensctBa Poccuiickoit @enepauuu ot 04.09.2014

No 1726-p».

Opranuzanus  0OCITY)KMBaHUS ~ BO3AYLIHOTO  JIBIDKEHUS:  YU4eOHMK  JJI1  CPEIHEro
npodeccuonansHoro obpazoanus / A. JI. @unmun, A. P. bectryrun, B. A. CaHHHKOB; 1OA
HayuyHoi penakuueit fO. I'. [llarpakoBa. — Mocksa: U3natensctBo FOpaiit, 2022. — 515 ¢c. —
(ITpodeccnonansuoe oopazoBanue). — ISBN 978 — 5 — 534 — 07607 — 3.

becnmiiotHeie seratenpHble  anmapaTbl. OCHOBBI  yCTpoiicTBa H  (YHKIMOHHPOBAHUS
/AdanacbeB, YueOHukn 1 yued. moco6. — Mocksa: MAUW. ISBN:978—5-85597—-093—7.
BecnimiioTHbIe JeTaTeNnbHBIC anmapaThl: HATPY3KW M HArpeB: yueOHOe mocoOue Al CpeaHero
npodeccuoHanbHOro oopazoanus / B. W. TloropenoB. — 2—e u3n., ucnp. u gaon. — Mocksa:
WznarensctBo IOpaiit, 2024. — 191 c¢. — (IIpodeccuonanproe obpazoBanue). — ISBN
978—5—-534—10061—7. — Texcrt: anexkTpoHHbIH // Obpa3oBarenbHas maatdopma FOpaiiT [caiit].

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