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1. IlosicHuTEeIbHAS 3aIIUCKA

1.1 BBenenue

[Iporpamma «becnuiioTHBIE aBHAIMOHHBIE cUCTeMbD (fanee - Ilporpamma)
paccurMTana Ha oOydaromuxcsa B Bo3pacte 12 - 17 ner, cpok peav3aiu IporpaMmbl
1 yueGuwiii ron. I[lporpamma mnpeanosiaraeT pas3BuTHE oOydaromuxcsi B 00JacTH
MOJEIUPOBAHUSA, MPOTPAMMHUPOBAHUSA, MWIOTUPOBAHUS, a TAK)KE HAIpaBIEHA Ha
(dopMHpoBaHUE 3HAHUI W HABBIKOB, HEOOXOIUMBIX JJIsi pabOThl ¢ OECHUIOTHBIMU
aBUALIMOHHBIMHU CUCTEMAaMH, CIIOCOOCTBYET Pa3BUTHIO MHKEHEPHO-
KOHCTPYKTOPCKOro MbluieHusd. IIlporpamma «becnunoTHble aBUALIMOHHBIE CUCTEMbBD)
pa3paboTaHa ¢ y4ETOM BO3PACTHBIX OCOOCHHOCTEN M MHTEPECOB 1IEJIEBOM ayTUTOPUU

00y4Jaromuxcs.

[Iporpamma  siBisieTcss aBTOPCKOM M COCTaBjieHa JUIsi  OpraHU3alluu
JIOTIOJTHUTENILHON JIeSITEIbHOCTH Ha 0a3e OCHOBHOTO OOIIEro, CpeaHero OO0IIero
oOpa3oBaHHsA M OPUEHTHPOBAHA HA OOYYAIOIIMXCS, MPOSBISIONIUX HHTEPECHl H
CKJIOHHOCTU B 00JlacTh MHGOPMATUKHU, MAaTEMAaTUKH, (U3UKU, TEXHOJOTHH, OCHOB

0e30MmacHOCTH KU3HCOACATCIIBHOCTHU N aBHAllUU.

1.2. HopmaTuBHbIe OCHOBAHMSI JI51 Pa3pa0oTKH MPOrpaMMbi:

o ®depnepanbhblii 3akoH OoT 29.12.2012 Ne 273-®3 «O6 ob6pa3oBaHuHN B
Poccuiickoit @enepannmn»;

o Vka3 [lpesunenta Poccuiickoit @enepanuu ot 07.05.2018 Ne 204 «O
HAIMOHAJIBHBIX IEAX U CTPATETUYECKUX 3ajjayax pa3BuTus Poccuiickon
®enepannu Ha nepuo 10 2024 rogay;

e Pacnopsokenue IIpaButensctBa Poccuniickoit @enepanuum ot 21.06.2023
Ne 1630-p «O6 yrBepxknennn CrpaTeruu pa3BUTHS OECHMIOTHOM
apuanuu Poccuiickoit ®@enepanuu Ha nepuon g0 2030 roga w Ha
nepcnektuBy 10 2035 roaa v 1mIaHa MEPONPUATHN MO €€ Peaau3alnuny,

e Pacnopsokenue IIpaButensctBa Poccuiickoit @eneparuu ot 31.03.2022

No 678-p «O0 yrBepxknennu KoHueniuu pasBUTHS JOMOJTHUTEIHLHOTO
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oOpa3oBaHus JA€Te M MPU3HAHUU YTPATUBLIUM CHUJy PACHOPSIKEHUS
IIpaBurenscTBa Poccniickont @enepannu ot 04.09.2024 Ne 1726-p»;
IlocTanoBiienne I'J1aBHOrO TOCYNApCTBEHHOIO CaHUTApPHOIO Bpayda
Poccuiickoit ®@enepauun ot 28.09.2020 Ne 28 «O06 yrtBepxkaenuu CII
2.4.3648-20  «CanuTapHO-3IUAEMHUOJIOTHYECKHE  TpeOOBaHUA K
OpraHu3alysM BOCHUTaHUS U O0yUY€HUs, OTJbIXa U O3J0POBIICHUS AETEH
Y MOJIOJICKI;

IIpuka3 MunucrepcrBa npocseuieHus Poccuiickon ®enepanuu OT
27.07.2022 Ne 629 «O6 yrBepxkaenun Ilopsiaka opraHuzanuu Hu
OCYILIECTBJIEHHsI 00pa30BaTENbHON AEATEIBHOCTU IO JONOJHUTEIbHBIM

00111€00pa30BaTEIbHBIM MPOTPAMMaM).



HanpaBieHHOCTh IPOrpaMMBbI - TEXHUYECKAS.
1.3. AKTyaJ1bHOCTH IPOrPaMMBbl.

B coorBercTBun ¢ yrBepxkaeHHou IlpasurensctBom Poccuiickoin denepannu
pacnopsbkeHueM ot 21 uiona 2023 Ne 1630-p Crparerueil pa3BuTusi OecnMiIOTHON
aBuanuu Ha nepuoi A0 2030 roga u Ha nepcrnektuBy a0 2035 roga, B Oavkaiiive
HIECTh C MOJOBHHOMN JieT B Poccun nOMKHA MOSBUTHCSA HOBAas OTPACib 3KOHOMHUKH,
CBs3aHHAasi C TMPOM3BOJACTBOM M MCIOJIb30BAHUEM T'PAXKITAHCKUX OECIUIOTHBIX
annaparoB. Jlannas Ilporpamma B pamkax ¢enepanbHoro npoekra «Kaapsl ams
becnunoTHBIX aBHAIIMOHHBIX CHUCTEM» HallMOHAIBHOTO TNpoekTa «becnuaoTHbIe
aBUALIMOHHBIE CHCTEMbI» OOECIeYynBaeT OO0YyYaloUIMMCsi BO3MOXKHOCTH OCBOMTD
3HaHMsIT B oOjacTu  OCCHHJIOTHBIX  JIETaTEIbHBIX  alapaToB,  HABBIKU
IPOrpaMMHUPOBAHUS, MOJEIHPOBAHUS U TMHUIOTHPOBAHUS, KOTOPbIE B HACTOSIIEE
Bpems sBIsitOTCS BocTpeOboBaHHbIMU. Konuenuus [Iporpammbl Oka3piBaeT BIMSHHUE
Ha paclIMpeHue JIOMOJHUTEIBHOTO 00pa3oBaHUsl OOYYAIOMIMXCS, peaTn3aIUio
MOJIOIC)KHON TIOJUTUKU U CO3/IaHHE CUCTEMBI MOATOTOBKU CIEIUATNCTOB B 00J1aCTH
pa3paboTKH, MPOU3BOJCTBA M DKCIUTyaTallud OECHUJIOTHBIX aBHAIIMOHHBIX CUCTEM, a
Tak)Ke KOHTPOJIb 32 YPOBHEM KBATH(PUKAIIMKU TaKUX crienuanuctoB. [Ipu peanuszanuu
npoekTa  OoNblIoe  BHUMAHUE  YACNSETCS  NPUBICUEHUIO  O0yYaronImxcs
oOpa3oBaTeIbHBIX OpTaHHW3alMid K Y4YacTUI0O B TNporpaMMmax MO OeCHHIOTHBIM
aBUAIMOHHBIM cucTeMaM. TakuM o0Opa3oM, BO3MOXKHO YCHUJIIUTH TE€XHOJOTHYECKUH
MOTEHIMAN JIsi oOecrieueHus: 0€30MacHOCTH CTpPaHbl, MOBBIICHUS 3(H(PEKTUBHOCTH
SKOHOMMKH M YJy4YIIEHUs KayecTBa JKW3HM IpaxkgaH. B mrtore B Poccum noimkHa
BO3HUKHYTh HOBas JKOHOMHYECKasi OTpacib, CBs3aHHasg C pa3pabOTKOH U

HCIIOJIb30BAHHUCM I'PAKIAHCKHUX OeCIMIIOTHBIX aliriapaTos.

HoBu3Ha »5TOi mporpamMMbl 3aKIIOYAETCS B HMHTETPAIlUM COBPEMEHHBIX W
MHHOBAILIMOHHBIX JOCTIDKEHHI B 00JIacTM Majol OECHMIOTHOM aBHAIMH, a TAKKE
WCIIOJIb30BaHUU IU(POBBIX TEXHOJOTHUM, BKJIIOYas HUPPOBOM 0Opa3oBaTENbHbIN

KOHTCHT.



1.4. MeTons! u ¢popmbl peanusanuu [Iporpammsbr:

® OJHHUM M3 KIIOYEBBIX METOJOB SIBISETCS NMPOEKTHO-OPUEHTHUPOBAHHOE
o0y4eHHMe, KOTOPOE IO3BOJSET OOy4YaloIIMMCS MNPUHUMATh AKTUBHOE
ydacTue B pa3paloTKe U peajan3aliy PeaibHbIX MPOEKTOB, CBA3aHHBIX C
ucnosb3oBanrueM BAC. DToT MeTon cnocoOCTBYeET yriyOJeHUI0 3HAaHUH,
Pa3BUTHIO TBOPUYECKOT'O MBIIIIEHHUS] U HABBIKOB KOMaHAHON paboThI;

® HHTEPAKTHBHBbIE MeTOAbI OO0y4YeHMs, TaKue Kak CUMYJSALUS U
BUPTYaJibHbIE JIA0OpAaTOPUH, HIPAIOT BAXHYIO pOJb B MOATOTOBKE
cnenpanuctoB o BAC. CrnenumanbHble NPOrpaMMHBIE  KOMILIEKCHI
NO3BOJISIIOT MOJEIHMPOBATh PA3JIUYHBIE CLEHAPUU IIOJIETA JIPOHOB,
aHAIM3UPOBATH IIOBEJICHUWE AalMapaToB B CIOXKHBIX YCIOBUSX U
IPOBOAUTH 3KCHEPUMEHTHl 0€3 pHCKa MOBPEKIACHUS JIOPOroCTOSIIEH
TEXHUKU;

® MpPaKTHYeCKHe 3aHATHS, Ile 00ydarluecs MOTYT HEMOCPEICTBEHHO
YIpaBIsATh OECIUIOTHBIMM aBUALMOHHBIMM CUCTEMAaMH, SIBIISIOTCA
HEOTHEMJIEMOM YacThi0 Y4eOHOro Ipolecca. DTU 3aHATHS MO3BOJSIOT
oTpa0oTaTh HABBIKM YIIPABJIECHUS APOHOM, OLIEHUTh €ro IOBEJCHUE B
Pa3IUYHBIX CUTYallUsAX U yCOBEPLUIEHCTBOBATh TEXHUKY MMJIOTUPOBAHMS;

® TeopeTHYECKHeE JIEKIIMH U CEeMHHAPCKHe 3aHATHS, HAPABICHHbBIE HA
U3y4YE€HUE OCHOB OECHWJIOTHBIX aBHALIMOHHBIX CHUCTEM, TPUHIIUIIOB
[ojieTa M YNOPaBIEHHs, TEXHUYECKOIO0 YCTPOMCTBA M  aCIEKTOB
npumeHennsi BAC B pa3nnuHbIX OTpacisX;

® COpPEeBHOBATEJBbHBII MeTOJ — 3TO CIIOCOO BBITOJIHEHUS MPAKTUYECKUX
ynpaxxHeHui B ¢popme copeBHOBaHMN. CyIIHOCTh METOAA 3aKITFOYACTCS
B HCIIOJB30BAaHWHM COPEBHOBAaHMWI B KAaue€CTBE CpPEJCTBA IOBBILICHUS

YPOBHA IMMOATOTOBJICHHOCTH 06yqa}oumxcs1.

dopmMamMu OpraHu3alnuM 3aHITHI SBISIOTCS TPYIMIOBas (TeopeTHdecKas

YacTh) U UHIUMBUIYAJIBHO - TPYNIOBast (MPAaKTUYECKASI YACTh).



Ienaroruyeckas mejieco0OPa3HOCTh HACTOSIIEH POrpaMMBbl 3aKIHOYAETCS B
TOM, YTO IIOCJE €€ OCBOEHHs O0ydaroluecss NOoJy4yaT 3HaHWsS M YMEHMs, KOTOpBIE
MO3BOJISIT UM TOHATH OCHOBBI YCTPOMCTBA OECHMIIOTHOrO JIETATEJIBHOTO araparta,
NPUHIMUIBL  padOThl BCEX €ro CHUCTEM M HX B3aUMOJEUCTBHS, TEXHOJIOTHIO
MUJIOTUPOBAHUS U YIPaBJICHUS, & TAKXKE OTTOUYUTh CBOM HABBIKA B MUJIOTUPOBAHUU

BAC u nony4utb COpeBHOBATENbHBIN OMBIT HA PA3IMYHBIX TPEHUPOBOYHBIX 0a3ax.

Hacrosimas mporpamma coOTBETCTBYET OOIIEKYIbTYPHOMY YPOBHIO OCBOEHUS
U TpeanoiaraeT yAOBIETBOPEHHE TO3HABATEIBLHOIO HWHTEpeca OOydaromierocs,
pacmpeHue ero MHGOPMHUPOBAHHOCTH B 00J1acTU OECHUJIOTHBIX JIETaTeIbHBIX
anmnapaTtoB M CHUCTEM, a Takke oOoralieHue HaBbIKaMu OOILIEHUS U MPUOOpETeHHE

yMCHI/Iﬁ COBMECTHOM ACATCIIBHOCTH IIPHU OCBOCHUU IIPOTI'PpaAMMEBI.

Heas  Ilporpammbl  JOMOJTHUTENLHOTO  0Opa3oBaHUS  MpPEIOJaraet
dbopMupoBaHUE U pa3BUTHE NPO(EeCcCCHOHATBLHOM OpHEHTAlMH O00y4arolerocs,
pa3BUTHE WHTEIUIEKTYaJbHBIX CIOCOOHOCTEW U TMO3HABATELHOIO HMHTEpeca K

OCCITUIOTHBIM aBUAIIMOHHBIM CHCTEMaM.
1.5. 3apaum:
JInuHOCTHBIE (BOCIUTATE/IbHbIE):

® BOCIUTaTh HHTEPEC K TEXHUKE W TPYydy, pa3BUBaTh TBOPUYECKHUE
CIoCOOHOCTH B POPMHUPOBATH KOHCTPYKTOPCKHE YMECHHS U HABBIKH;

® MPUBUTH KYJIbTYpy TPOWU3BOACTBA W  COOPKHM  OECIHMIIOTHBIX
ABUALIMOHHBIX CUCTEM;

e chopMHPOBATH UYBCTBA KOJUICKTHBU3MA, B3aUMOIIOMOIIIH;

® BOCHUTATh BOJIIO, YYBCTBO CAMOKOHTPOJISI, OTBETCTBEHHOCTH;

e chopMHUPOBATh CO3HATEIILHOE OTHOIICHHWE K OC30MAaCHOCTH TpyAa IMpH
HU3rOTOBJIICHUH MOJCIICH;

® BOCOUTATh  TPAXKIAHCTBEHHOCTb,  TOJIEPAHTHOCThb,  JYXOBHO -

HPaBCTBCHHOC CaAMOCO3HAHHC,



e (QopMHpPOBATH NATPUOTUUECKYIO MO3UIIMIO MOJPOCTKA YEPE3 BKIIOUECHUE

€ro B TEXHMYECKOE TBOPUYECTBO U MO3HABATEIBHYIO IEATEIBHOCTbD.
MeTtanpeaMeTHble (pa3BUBaIOLINE):

® pa3BUTh Yy OOYYalOlIUMXCS D3JEMEHTbl TEXHUYECKOTO MBILIUICHHUS,
U300peTaTeaIbHOCTH, TBOPUYECKON MHUIIMATUBBI,

® pa3BUTH I1a30MeEP, OBICTPOTY PEAKIIUU;

® pa3BUTH ycepaue, TEPIIEHNE B OCBOCHUH 3HAHUII;

e (QopmupoBaTb OCO3HaHHE POJIM TEXHUKA M  TEXHOJOTUH IS
IPOrPECCUBHOIO Pa3BUTHUS OOIECTBA;

® [IOBBIIIEHWE CEHCOPHOM  YYBCTBUTEIBHOCTH, PAa3BUTHE  MEJKOU
MOTOPUKHA M CHUHXPOHHU3AIMHU PaboThl 00E€MX PyK 3a CyUeT 00yuyeHus
NUIOTUPOBAHUS OECIIMIIOTHBIX JIETATENbHBIX aIapaToB;

® Dpa3BUTHE MCUXO(DU3UOJOTUYECKUX KAYECTB  YYEHMKOB: IaMSTh,
BHUMaHHE, CIIOCOOHOCTh JIOTMUECKH  MBICIUTh, AHAJIU3UPOBATH,

KOHIIEHTPUPOBATh BHUMAHKE HA TJIAaBHOM.
IIpeameTHblie (00yUarompue):

e BbIpabOTKa HABBIKOB MWJIOTUPOBAHUS OCCHUIOTHBIX JIETATEIbHBIX
anmnaparos;

e JaTh TEpBOHAYaNbHBIE 3HAHWS O KOHCTPYKIIMM  OECIHUIOTHBIX
JeTaTeNbHBIX aIapaToB;

® Hay4WTh MpaBUJIaM OOCITYXWBaHUS, COOPKH OECHUIIOTHBIX JETaTEIbHBIX
anmaparos;

® HayuyuTb nporpammupoBanuio bAC;

® 03HAKOMHWTH C MMpaBUIAMU 0€30MacHOM PabOThl C HHCTPYMEHTAMU;

® O03HAKOMHTH C MPHUHIMIIOM PaOOThl aBHAMOJEIBHBIX JBUTATENCH W HX

rPaMOTHOM 3KCILTyaTaluu;



JaTh TEpPBOHAYAJBHBIE 3HAHUA IO PAJUODIEKTPOHUKE M OOYYHTH
OpUHIMOAM  paboThl  paJHONEpeNaloero  00OpydoBaHUs,  €ro
HAaCTPOUKOWU;

naTh 3HaHusA B obsactu 3D - moaenupoBanus u npoektuposanust BAC;
o0y4yuTh mpaBwiaM  O€30MAaCHOM  OBKCIUTyaTaluu  OECHUIOTHBIX

JICTATCJIIbHLIX aIlllapaToB.



Cpoxu peanuszanuu [Iporpammbr: 1 rox (144 gaca.)

YpoBeHb nporpamMmMbl: 0JHOYpPOBHEBasI (0a30BbIi1 yPOBEHb OCBOCHUS).

Pexxum 3anaTuii: rpynmna u3 12 yenosek, 2 paza B Heento 1o 2 yaca (4 yaca B

Henento, 16 yacoB B mecsil, 144 ygaca B ron); 1 akamemudeckuil yac - 45 MUHYT,

nepeMeHa 15 MuHyT.

1.6. Ilnannpyemble pe3yabTaThl 00y4YeHH:

B peE3yIbTaTe 06y‘leHI/I${ 06yqaroumecsl B KOHIIC y‘IC6HOI‘O roga OBJaACHOT

HEO0OXOIMMOM CUCTEMOM 3HAHUM, YMEHHUI 1 HABBIKOB.

byner 3uamov u ymems B paMKax OCBOCHHS 0a30BOT0 YDOBHA:

3uame:

TEXHUKY 0€30MMacHOCTH IpH paboTe ¢ MHCTPYMEHTAMHU
U 3JIEKTPOOOOPYAOBaHUEM;

ocHOBBI BAC;

OCHOB TEXHUYECKOTO YCTpoicTBa U komnoHeHTOB BAC;
A3bIkM IporpammupoBanue bAC;

3HaueHue u npumeHenre bAC B COBpeMEHHOM MUPE;

0COOEHHOCTH PETryJIUPOBKHU U YIPaBIEHUSI KBAIPOKOIITEPOM;

YCTPOHCTBO M MPUHIUI PA0OTHI DIEKTPOIBUTATEIIEH.

Yvmems:

M0JIb30BaThCsl PA0OYUM HHCTPYMEHTOM;

paboTaTh C JIEKTPOOOOPYIOBAHUEM;

OCYIIECTBIISITH MMJIOTUPOBAHKE KBAPOKOIITEPOB;
yOpaBiATh KBajgpokontepom FPV;

HACTpauBaTh YaCTOTHI BUJIEO TIEPEIAIOIINX YCTPOUCTB;
HACTPauBaTh MOJETHBIM KOHTPOJUIEP KBAIPOKONTEPA;
HACTpauWBaTh almnapaTypy yIpaBICHUS,

3apsKaTh aKKyMYJISITOPHI.

bvyn

CT 3HAmMb U ymemsp B paMKaxX OCBOCHUS ITPOJBHHYTOI'O YPOBHA:

3name:

YCTPOMCTBO M MPUHIIUI PAOOTHI pauoNepeIaTINKOB;
IpOLeypy MOTydeHUs, 00pabOTKH U aHAIHM3a JaHHBIX
nosieta BAC;

IPUHIAT PpadoTHl (HOTO MEPEAAIONINX YCTPOUCTB;
IpaBWJIa SKCIUTyaTaIllil aKKyMYJISITOPOB

npotuecc 3D - monenupoBanus u npoektupoanusi BAC.

Ymvemn:

JMAarHOCTUPOBATh U UCIIPABIIATH OLIUOKHU B paboTe
IpPOrpaMMHOI0 oOecrieueHus pu paboTe ¢ JaHHBIMH,
MOJIYYEHHBIMU MPU paboTe C MOJE3HOU HArPy3KOi;
MOJEIUPOBATH U MPOU3BOAUTH M€YATh KOMIUIEKTYIOIINX
mogeneir BAC Ha 3 - D npunTepe.
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[To
OKOHYAHHUIO
Kypca Oymer,
o0najath
CIIeIYIOIITUMU
Kauecmeamu:

TBOPYECKHU MOJXOIUTH K COOPKE KBAIPOKOIITEPA;

yYMETh aHAJIU3UPOBATH;

JIOBOJUTH HAUATOE AEJIO JO KOHIIA;

BBITIOJIHSITH IOPYUYCHUS KOJUIEKTUBA, pab0oTaTh B IPYIIIE;
OKa3bIBaTh MOMOIIIL B padOTE HaJ MOJICNIbI0 POBECHUKAM U
MJIAIINM pedsiTam;

CTPEMUTBHCSI COPEBHOBATHLCS, MPOSIBIIATH CE0s B
COPEBHOBAHUH.
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2. Y4eOHBIH IUIAH POTrPaMMBI

HaumeHnoBaHu Beero
€ YPOBHA Homep u HanMeHOBaHUE MOTYJISI 4ACOB Teopusi |[IpakTuka
NMPOrpamMmabl
Monyinb Nel. «OCHOBBI
OCCIUIIOTHBIX AaBUAITMOHHBIX CHUCTEM 8 3 0
(BAC):
apxutekrypa, BAC»
Monaynb No2. «Texuuueckoe 8 6 2
YCTPOKCTBO M KOMITOHEHTHI BAC»
§ Mopaynb Ne3. «IIpuHuumnsl nonera u 36 5 34
5 ynpasieHus bBAC»
% Ed:gyﬂb Ne4.  «IIporpammupoBaHue 10 0 10
= LTSt MOJICTOB BHYTpHU
CE Monyne NeS. «IIporpammupoBanue
S KOHTpOJIepa, ycraHosiaenHoro wa| 10 2 8
);* BAC npu nomonu C++»
2 Mogyne  Ne6.  «Mcnonbs3oBanue 12 4 8
% natynkoB BAC u c60p JaHHBIX)
A Mopaynbe Ne7. «O6paboTka ¥ aHamu3 8 4 4
na”HbIX 1Tosteta BAC»
Moayns Ne8. «IIpumenenne BAC B 12 12 0
Pa3ITUYHBIX OTPACIISIX)
Moayns Ne9. «3D - mogenupoBaHue 30 v 23
u npoektupoBanue bBAC»
Monviab Nel0. «['onounbiit BACy 10 2 8
Hroro: 144 47 97
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3. YueOHO-TeMAaTHYCCKHH IJIAH

VYTII nporpaMmbl COCTOMT M3 OJHOTO 0a30BOro ypoBHs ocBoeHusa. CojaepikaHue KaKIOTrO YpPOBHS IMOCTPOEHO Ha

MOAyJbHOM mpuHIune. CTpyKTypHOU eIUHMIICH ydeOHOro MOAYJsS SBISIIOTCS TeMbl. B peanmu3aiiuu nporpaMmbl MPUMEHSIETCS

IIod2TaIrtHasA TEXHOJIOTHUA O6y‘-IeHI/I$I OT «IIPOCTOr'0» K «CIIOKHOMY».

BaxxHas posb mpv OCBOEHUM MPOrpaMMbl OTBOJUTCS Marepuaiam, pa3padOTaHHBIM B paMKax MPUMEHEHHs LUPPOBOTO

06pa3OBaTeJ'IBHOFO KOHTCHTA.

[lo oxoHUaHMM Ka)XJOTO MOJIYJA MPOrpaMMON MpeaycMoTpeHa ¢GopMa KOHTPOJIS B BHAE TEMaTHUYECKOro OIpoca,

MMPAaKTUYCCKOI'o 3a1aHHA, HpOCKTHOfI pa6OTBI.

Monyib Nel. «OCHOBBI
0eCnMI0THBIX ABHAIIMOHHBIX
cucrem (BAC): apxuTekTypa,
BAC».

8 8 0 Tect

[MOK Ne 1.

Tema 1. BBogHOe 3aHsTHE (TEXHUKA
0e3omacHOCTH).

Tema 2. TeopeTndeckre OCHOBBI
BAC.

Bba3oBblii ypoBeHb

OCBOEHHSI MPOTPaMMBbl.

Tema 3. Apxurextypa BAC. 2 2 0
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Tema 4. 3HaueHHE U IPUMEHEHUS Omnpoc B
bAC B COBpeMEHHOM MHpE. 2 0 paMKax
MIPOWIEHHBIX
Monyuab Ne2. «Texnuueckoe g ) OK Ne 2
YCTPOMCTBO U KOMIIOHEHTHI Tecr [t 22
Tema 1. OCHOBHEBIE TEXHUUECKHE
xapakTtepuctuku bAC
BEPTOJICTHOTO ¥ CAMOJIETHOTO 2 0
TUIIOB.
Tema 2. Knaccuduxanus
OECIMIIOTHBIX JIETATEIbHBIX 2 0
aImapaToB.
Tema 3. KoMmuieke yrpaBiieHUS
BAC. 2 2
Tema 4. Poccuiickue Ompoc B
npousBoauTenn BAC u ux uenu. 2 0 pamMKax
MIPOWICHHBIX

Monyiab Ne3. «I[IpuHIIUNBI
nosiera u ynpasjienust BAC». 36 34 Tect HOK Ne 3.
Tema 1. be3ommacHOCTE MOIETOB. 5 1
Tema 2. Texauka 0a30BOTO
nuiotupoBanusi FPV. 12 12
Tema 3. Yopasnenue BAC.

2 1
Tema 4. Ilpaktuka noseroB BAC. 8 8
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Tema 5. AspoauHamuka u
TMHAMMKA TI0JIeTA.

Tema 6. IloseTel B OTpaHUYEHHOM
[IPOCTPAHCTBEY», APOH-PEUCHUHT.

Tema 7. 3axBat rpysa.

Tema 8. BoeimosHeHHE
KOHTPOJIHOTO TMOJIETHOTO 3aJaHHUS.

BeimoHuTh
MOJIET C
HOJHATHEM

rpysa

Monyiab Ne4.
IIporpammupoBanue 1Jist
10JIETOB BHYTPH NOMeIIeHUSI

10

10

Tect

I[HOK Ne 4.

Tema 1. OcHOBBI
nporpammupoBanusg bAC Ha

Python.

Tema 2. PaGoTa co crimckom
TAHHBIX.

Tewma 3. Pa3paboTka anropurma
aBTOHOMHOTO nojieta BAC.

Tema 4. Co3naTh CKPUIT Ha SI3bIKE
nporpamMmmupoBanus Python ms
CaMOCTOSITEILHOTO YIIPaBICHUS
KBaIPOKOIITEPOM B MIOMEIICHUH O€3
ncnoab3oBadus curaaia GPS.

[IpakTrueckoe
3a71aHNE

MonyJab Nes.
«IIporpammupoBanue
KOHTPOJIEPA, YCTAHOBJIEHHOI0 HA
BAC npu nomomu C++y».

10

Tect

IIOK Ne 5.
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Tema 1. MI3yueHne HaBBIKOB

CO3JaHUs aJITOPUTMOB JIJIA 2

OECIUIIOTHBIX JI€TAaTEIbHBIX

Tema 2. OG1ue cBeIeHHs O SI3bIKE

nporpaMMupoBanus C++. 2

Tema 3. Peanuzanus C++ B

pOrpaMMHUPOBAHUU JPOHOB. 2

Tewma 4. IIporpammupoBaHue

anroputMoB ynpasieHus bAC. 2

Tema 5. Co3maTh CKPUIIT Ha A3BIKE [IpakTrueckoe
nporpamMmMmupoBanust C++. 2 3aJlaHueC
Monyib Ne6. «Mcnosib30BaHue

naTuukoB BAC u cOop AaHHBIX». 12 Tecr LOK Ne 6.
Tema 1. CeHCOpBI U TaTUYUKHU 15

cOopa JTaHHBIX. 4

Tema 2. JIaTunKu: akceIepOMETD,

rupockor, nanbHomep GPS. 4

Tewma 3. JlaTuuku npu cOOpKe B [IpakTuka
MaCTEPCKOH. 4 cOOpKH
Monyab Ne7. «O0padoTka u

aHaJIN3 JaHHBIX mojieta BAC). 8 Tecr HOK Ne 7.
Tema 1. COop, 06paboTKa 1 aHATU3

MaHHBIX (OTOTPAMMETPUUECKON 4

CBbCMKMH.
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Tema 2. COop, 06paboTKa U aHATU3
NAHHBIX OPTOPOTOCHEMKH.

Monayb Ne8. «IIpumenenne BAC
B PA3JIMYHBIX OTPACJISAX».

12

12

Tect

I[MOK Ne 8.

Tema 1. TexHonorust npuMeHEHNs
BAC B reonesuu u kaprorpadumu.

Tema 2. TeXHOTOTHHM NPUMEHEHUS
BAC B 1pyrux oTpacisx, TAaKux
KaK:
® - JIECHOE XO3SMHCTBO;
® - OXpaHa OKpPYXaroIlei
Cpenbl;
® - CEJIIbCKOXO3S1MCTBECHHBIC
padoTHL.

[IpoexTHas
pabora.
Jlokiman o
TEXHOJIOTU U
MIPUMEHEHHUS

Monyab Ne9. «3D -
MO/JeJIMPOBaHUE U
npoextupoBanue BAC».

30

23

TecT

ITOK Ne 9,

Tema 1. OCHOBBI
ABHaMOJICTIUPOBAHUS CaMOJIETHOTO
THIIA.

Tema 2. OcHoBbI 3D -
MOJICTTUPOBAHUS.

Tema 3. I1O ga 3D -
MOJICTTUPOBAHMUSI.

Tema 4. [ToagroroBka 3D - Mmoxenu
meyaTu.
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Tema 5. Ucnionp3oBanue 3D-

MpUHTEpa ISl IeYaTu 4 2 2

KOMILIEKTYIOITUX.

Tema 6. Bei6op HaBecHOTO 4 0 4

o6opynoBanust BAC.

Tema 7. Marepuainsl 1y IIpoussectu

npousBojacTea bAC. 2 1 1 MOJENb JUIA

neyaTy.

Moayb Nel( «I'onounsiit BAC». 10 2 8 Tect LOK Ne 10.

Tema 1. I'onounsiiit BAC. 2 1 1

Tema 2. Knaccsl, npaBuia, 2 1 1

CyIIEUCTBO.

Tema 3. IlocTpoeHue cnopTUBHOM

TPEHUPOBKU M COBEPILICHCTBOBAHUE 2 0 2

MacTepCTBa.

Tema 4. 'oHOYHBIE TPacChI».

4.1 B OTKpBITOM IPOCTPAHCTBE. 2 0 2

4.2 Ha FPV.

Tema 5. [IpoxoxaeHne roHOYHOTO [TIpoxoxenue

UCIIBITAHUS. 2 0 2 TOHOYHOT'O

WCIIBITAHUS

Hroro: 72 29 43
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4. ConepskaHue NpPorpamMMbIl

Monyab Ne 1. «OcHoBbI OecnmIOTHbIX aBHAMOHHBIX cucrem (BAC):
apxutektypa BAC».

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

Jlexuusi: MHCTpyKTax mo TeXHUKE Oe30macHOCTU. TexHHKa Oe30MacHOCTH.
[IpaBuiia moBeneHUs B MOMEILICHUH, TJI€ POBOASTCS 3aHSATHUS.

Tema 2. Teopernueckue ocHoBbl BAC.

Jlekmus: 3HaKOMCTBO ¢ OecnMIOTHRIMU aBHAIlMOHHBIMU cucTteMamu (BAC).
Omnpenenenue becnunornoit Apuanuonnot Cucremsl (BAC).

Tema 3. Apxurextrypa BAC.

Jlexuwmsi: 3HaueHue apxXuTEKTYphl 1 3G (PEeKTUBHOTO (HYHKIIMOHUPOBAHUS U
ynpasieHusi BAC. Komnonentsl BAC camonetHoro tumna.

Tema 4. 3nauenue u npumenenus bAC B COBpeMEHHOM MUDE.

Jlexumsi: Ponp TEXHMYECKMX XapaKTEpPUCTUK WM pa3inuuHbiX BHIOB BAC B
pELIEHNHN Pa3JINYHbIX 3a]a4.

Monyab Ne 2. «Texnuueckoe ycTpoMcTBO U KOMNIOHEHTbI BAC».

Tema 1. OcHoBHbIe TexHHYeckue xapaktepuctuku BAC, BepToJieTHOro u
CaMOJIETHOTO THUIIOB.

Jlexumsi: OcHOBHBIE TexHUYeckHe xapakrepuctuku BAC BeproneTHOro u
CaMOJIETHOTO THUIIOB.

Tewma 2. Knaccudukanus 0eCrUIOTHBIX JETaTeNbHBIX alapaToB.

Jlexunu: Buapsl u TexHudeckue xapakrtepuctuku BAC: AspocTtaTuueckue
BAC, PeaktuBubie BAC, BAC camonetHoro tuna, BAC BepTojeTHOro TuIIA,
MyIbTUKONITEpHBIE U THOpuaHbie BAC.

Tewma 3. Kommiiekc ynpasnenusi BAC.

[TpakTtuka: CiocoOsl 060opyaoBanus yrpaienus cuctreMmbl BAC.

Tewma 4. Poccuiickue npousoautenu bAC u ux uenu.

Jleknusa: OcunoBHble Poccuiickue nmpousBoaurenu bAC. Bknaag B pasButue
oteyecTBeHHOM nHAycTpuu BAC.

Monyab Ne 3. «IIpuHnunbl mojiera u ynpasjenuss BAC».
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Tewma 1. be3onacHOCTB NOJIETOB.

Jlexums: Onpenenenue 6e3onacHocTy noyieToB B koHTekcTe BAC. 3HaueHue
o6e3zonacHocTd 11 3(Q(PEKTUBHOrO W HajaexHoro ¢yHkuuonuposanus bBAC.
AHanu3 puCcKOB U ONIACHOCTEN.

[Ipaktuka: BeimonHenue 6€e30nacHOro Mojera.

Tema 2. Texnuka 6a3oBoro nuiotupoanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasnenne BAC. B cumynsTtope BBIIOJHUTE
B3JIET C TOYKH CTapTa M MOCAJKYy HAa TOYHO 0003HAYEHHYIO IUIOIIAJKY, UCIIONb3Ys
FPV - pexum nns ynpasnenus. [Iponerure CKBO3b CEPUI0 BOPOT MIIM MEXKITY
0003HaYEHHBIMH MapKepamH, COXpaHssi CTaOWIbHYIO BBICOTY U CKOpPOCTb, B
pexxume FPV. BeinoiaHuTe NMOJIET 1Mo 3apaHee 3aJaHHOMY MaplIpyTy ¢ H3MEHEHHEM
BBICOTBI, HCHONB3yd Kak FPV, Tak u BUJ C TpeThero nuua JJjsi CpaBHEHUS
s dexTuBHOCTH ynpaBieHus. Boimonnure ceputo pasBopotoB Ha 180 rpaaycoB Ha
OTpaHUYECHHOW TeppUTOpUM, ucnoib3ys FPV anga touHoro MaHeBpHpOBaHUA.
Beimonnute 3amauy no cOopy OOBEKTOB C PA3NIMYHBIX TOYEK KAPThI, UCIOJIB3YS
FPV 115 HaBUranmu 1 TOYHOCTH MPU NPUOJIMKEHUH K KaXKJIOMY OOBEKTY.

Tema 3. Yopasnenune BAC.

Jlekiua: Ilpunuuner  ymopaBieHuss camosieTHbiIMU  BAC.  IlpakTuka:
BeinoaHUTE B37eT BAC caMosleTHOrO Tuna, JOCTUTHUTE 3aJaHHOW BBICOTHI U
cTaOWIM3UpYyiTe MoseT Ha NpsAMoil TuHUU. OCyIIECTBUTE CEPUIO TTOBOPOTOB.

Tewma 4. ITpaktuka noneroB bAC.

[Ipaktuka: IIpaktuka noneros BAC.

Tema 5. AspolMHaMuKa U TMHAMUKA I0JIETA.

IIpaktuka: BbImoaHUTE MOJIET HA JPOHE B CUMYJATOPE IPH Pa3IUYHBIX
yCIOBUSX monera. (3agaHue BKIIOYAeT B CeOsl BBIOJHEHHE MAHEBPOB BBICILIETO
NUIOTa)Xa, MOJEThl Ha pPa3sHOM CKOPOCTH W BBICOTE, a TAKXK€ B PA3IHYHBIX
MOTOJHBIX YCIOBUSAX).

Tema 6. IlosieTsl B OrpaHMYEHHOM MPOCTPAHCTBE, APOH-PENUCHHT.
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[Ipaktuka: BeimonHuTe 3aJaHWe MOJET JpPOHA B  OTPAHUYECHHOM
MPOCTPAHCTBE, BHYTPU 3JaHUS WM CKBO3b Yy3KHE€ TPOXOABl  MEXAY
MPENATCTBUSMH.

Tema 7. 3axBat rpy3a.

[IpakTuka: BeimonHuTe 3ajaHue 3axBaT U NEpeMENIeHUe Tpy3a, aKKypaTHas
TPaHCIIOPTUPOBKA.

Tewma 8. BeInmoniHEHNE KOHTPOJIBHOTO MTOJETHOTO 3aaHUsI.

[IpakTtrka: BpIMONMHUTE KOHTPOJBHOE 3aJaHue MO Moayhw. [Iponerers
Tpaccy.

Monyab Ne 4. «I[IlporpaMmMupoBaHue 1Jisi MOJ€TOB BHYTPH MOMeEIleHU.
Python.

Tema 1. OcHoBsl iporpammupoBanusi BAC wa Python.

[TpakTtuka: OCHOBHBIC TIOHATHS O MPOrpaMMHpPOBaHMM U yrpabieHuu bBAC.
OcHoBHbIe (yHKIMM TporpaMMHOro mosera. OmnepaluoHHbIE CHUCTEMbl H
IporpaMMBbl JIsl TPOTPaMMHPOBAHMS TIOJIETA.

Tema 2. Pabora co CIMCKOM TaHHBIX.

[IpakTuka: IIporpammupoBanne anroputmoB ynpasieHus BAC.

Tewma 3. Pazpabotka anroputma aBToHOMHOTO mojiera BAC.

[Ipaktuka: Pazpabotka anroputma aBToHOMHOTO ojieta bAC.

Tema 4. Ilpaktuueckoe 3amanue: Hamucats mporpammy Ha Python s
aBTOHOMHOro mnoinerta BAC MynbTU-POTOPHOrO THIAa BHYTpU momemieHus (B
orcyrctBuu GPS curnana).

Monyab Ne 5. «IIporpaMmMuUpoOBaHHe KOHTPOJIEPAa, YCTAHOBJIECHHOI0 Ha
BAC npu nomomu C++».

Tema 1. N3ydeHume HaBBIKOB CO3JaHUS AJITOPUTMOB ISl OECTIMIIOTHBIX
JIeTaTeIbHBIX amapaToB (MporpaMMHpOBaHUE aBTOHOMHOro mosiera Outdoor u
Indoor).

[TpakTrka. PazpaboTark anroputMm aBToHOMHOTO mosiera Outdoor u Indoor.

Tema 2. O61mue cBeaeHus 0O sI3bIKe MporpaMmmupoBanus C++.

Jlexuusi: OcHoBHBIE OHATHS. AJdaBuT si3biKka. [IpocThie onepanuu.
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Tema 3. Peanuzanus C++ B mporpaMMHUpPOBaHUH IPOHOB.

[IpakTuka: [IpumeHeHne MPaKTUYECKUX HABBIKOB MPOTPAMMUPOBAHUS.

Tewma 4. IIporpammupoBanue anroputmMoB ynpasieHust bAC.

[Ipaktuka: [IporpammupoBaTh OCCHWIOTHUK Ha BBIMOJHEHHE MPOCTEUIINX
JNIEVUCTBUM «BBEPX, BHU3), «BIIEBO, BIIPABO».

Tema 5. Hanucatp nnporpammy Ha C++.

[IpakTka: BeIMOJIHUTE CKPUNT HATUCAHUS TIPOTPAMMEBI.

Moayab Ne 6. «Acnoab3oBanue 1aT4uK0B BAC u c00p JaHHBIX».

Tema 1. CeHcopbl U AaTYUKU JJIsl COOpa JaHHBIX.

Jlexuums: Kak paborarot natuuku. Poibs natunkoB Ha ycrpoicte. [IpakTrka:
KaK JaTYMKU paboTaroT ¢ nHpopMammei.

Tewma 2. JlaTunku: akceaepoMeTp, Tupockot, ganpbHoMmep GPS.

Jlexumsi: OmpeneneHrue MaTYUKOB W WX POJb B CHCTEME YIPABJICHUS H
HaBuranm BAC. 3HaueHue JaTYUKOB JUJIsi  oO€cCIieueHUss aBTOHOMHOCTH,
CTaOMIILHOCTH M 0€301aCHOCTH TI0JIeTa.

[Ipaktnka: WHTerpupyiite pmaT4vMKd B CHCTEMY YIIPABICHHUS JPOHA,
NOJKJIIOYMB UX K aplyHHO-KOHTPOJUIEPY MOJIETA.

Tewma 3. JlaTunku 1ipu cOOpKE B MacTEPCKOA.

[Ipaktuka: Tpenaxep JlanpHOMEp pacCTOSHUE B MAaCTEPCKOM.

Monyab Ne 7. «O0padoTka u aHaau3 JaHHbIX mojeTta BAC).

Tema 1. COop, 0OpaboTKa 1 aHAIN3 TaHHBIX (POTOTPAMMETPHIECCKON CHEMKH.

Jlextmsa:  U3yuenme  TexHonmormm cbObopa u  o0OpaboTka  JaHHBIX
dboTorpaMMeTpUs ChEMKH.

[IpakTuka: Ananus IIOJYYEHHBIX JAHHBIX o cpelacTBam
(dboTOrpaMMeTPUIECKON CHEMKH.

Tema 2. Coop, 00paboTKa U aHAIHU3 JAHHBIX OPTO(HOTOCHEMKH.

Jlexims:  U3yuenme  TexHoiormm cObopa u  o0OpaboTka  JaHHBIX
opTO(HOTOCHEMKH.

[IpakTka: AHanu3 MOJYyYEHHBIX JAHHBIX MO CPEICTBaAM OpTO(HOTOCHEMKH.

Monyab Ne 8. «IIpumenenune BAC B pa3in4yHbIX 0TPAaCIAAX».
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Tewma 1. Texnonorust npumenenust BAC B reogeszun u kaprorpaduu.

Jlexuwmsi: Pa3sutue u npumenenust BAC B reoges3un u kaptorpaduu. Coop u
o0paboTka nannbix. [Iporenypa mo UCoib30BaHUIO BO3AYIIIHOTO MPOCTPAHCTBA.

Tewma 2. Texnonoruu, npumensiemble BAC B Apyrux oTpacisax, TAKMX Kak:

® JIECHOE XO35HCTBO;
® OXpaHa OKPYXkarollIeh Cpeibl;
® CEIbCKOXO3SHUCTBEHHBIE PAOOTHI.

Jlexkiusa: MOHUTOPUHT U MHBEHTapu3auus yrogui. Co3gaHue 3IEKTPOHHBIX
KapT MOJIEH.

Jlexuusi: YToUHEHUE TpaHUIl JIECHUYECTB. BrisBiIeHue U oleHKa ymiepba ot
YpE3BBIYANHBIX CUTYAIIUH.

Jlexuwmsi: COop, aHAIN3 M aKTyaJIM3alusl TaHHBIX O COCTOSTHUU OKPY Karomen
cpenpl. DuUKcalysl BBISIBICHHBIX HAPYIICHUN 3KOJOTHYECKOTO0 3aKOHOJATENIbCTBA.
BrlisiBiieHHE HECAaHKIIMOHUPOBAHHBIX CBAJIOK U OTpPEJeIeHNE UX 00 BEMOB.

Monyasb Ne 9. «3D - mogesiupoBanue u npoekrTupopanune bAC».

Tema 1. OcHOBBI aBUAMOIEIUPOBAHUS CAMOJIETHOTO THUIIA.

Jlexumsi: OnpeneneHnue aBUaMOJEIMPOBAHUS M €ro 3HAYeHHEe B OO0y4YeHUH,
pa3BleUEHUSX M HAy4HBIX HcchefoBaHusX. [IpakTuka: BeIOpaTh MaTepuanbl U
cobpats kopryc BAC.

Tema 2. OcHoBbl 3D - MoenMpOBaHUs.

Jlexmusa: OcHOBHBIE TepMUHBI U TIOHATHUS B 3D - moaenupoBanuu. [Iporecc
co3nanus 3D monenei.

Tewma 3. IIporpammuoe obecrieuenue st 3D - MoaeIMpOBaHHMS.

[Ipaktuka: IIpoektupoBanue kopiyca u geraineit BAC.

Tema 4. Ilonroroska 3D - Mozenu K rnevaru.

[Ipaktuka: IlogroroButh 3D-mozens g mnedatu Ha 3 D-mpuHTEpe.
OtpaboTarh MPUMEHEHUE COOTBETCTBYIOIIETO HMHCTPYMEHTApPUSI MPOTPAMMHOTO
obecrnieueHusl.

Tema 5. Mcnonws3oBanue 3D - npuHTepa, neyats KomiuiekTyomux bAC.

Jlexusa: Texuonorus padotsl 3D npuHTEpa.
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[Ipaktuka: Ilewats komiektyrouux aetaneid. lllnudoBka m o00paboTka
JeTaJIe.

Tema 6. Boi6op HaBecHoro obopynoBanusi BAC.

[Ipaktuka: DkcmnyaTaius HaBecHoro oodopynosanust BAC.

Tema 7. Matepuansl 1is npoussoactsa bAC.

Jlexumsi: 3HaueHUE NPABUIBLHOTO BBIOOpAa MaTepHAJIOB JJIS ITPOU3BOCTBA
BAC.

[IpakTtuka: BeiOpaTh onTuMaibHbie MaTepHUalIbl JUJIS TPOU3BOJICTBA KOpITyca
BAC ¢ ydyetom TpeOGoBaHHUil 1O MPOYHOCTH, AIPOJMHAMUKE U DIKOHOMHUYECKOU
3 PEeKTUBHOCTH.

Monyab Ne 10. «I'onounbliit BAC».

Tema 1. I'onounsiit BAC.

Jlekusa: Omnpenenenue roHouHoro BAC u ux pojib B COPEBHOBaHUSX U
YeMMUOHATaX.

[Ipaktuka: Pa3paGorats u Hactpouth crnoptuBHyio BAC nns ywactus B
TOHKaXx.

Tema 2. Knaccel, npaBusia, CyAeHCTBO.

Jlexkusa: 3HadyeHue copeBHoBaHMi 1o BAC mist pa3BuTHUS WHIAYCTPUU U
TEXHOJIOTHH B 001aCTH OECITMIIOTHOM aBUAIIUU.

IIpakTtuka: IloaroroBka K y4acTHIO B COPEBHOBAaHMSIX IO aBTOHOMHOMY
NWIOTUPOBAHUIO, COOIOIAs TTpaBUia U TPEOOBAHUS K yYaCTHUKAM.

Tema 3. IlocTpoeHue CHOPTUBHOW TPEHUPOBKH M COBEPILICHCTBOBAHUE
MAacTEPCTBA.

[IpakTuka: VYaydimieHHe HABBIKOB MaHEBPUPOBAHUS W HAaBUTAIlUU IYTEM
MPOXOKACHUS CIOKHBIX MAPUIPYTOB HA BPEMS.

Tema 4. ['oHOYHBIE TPACCHI.

[IpakTuka: [IpoxoxaeHrne TOHOYHBIX TPACC B OTKPBHITOM MPOCTPAHCTBE.

[IpakTtuka: IlpoxokneHHME TOHOYHBIX TpacCc Ha CHUMYJSATOpPE, OTpabOTKa

CJI0’KHBIX MapUIPyTOB.
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Tema 5. Ilpoxoxnenue roHoyHoro ucneitaHus. IIpaxktuka: IIpoxoxnenue
FOHOYHBIX TpPacC Ha BpPEMs, BBIIOJHEHUE CIOXKHBIX M MPOCTBIX T'OHOYHBIX

UCIILITAHUN.
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5. KasieHpapHbiid y4eOHbIN rpapuk

Cpoknu Bcero
Konnuects |IIpogosxureabHoOC
peajau3amnumu, . aKajaem. .
JAucunmiuabl (Moaysan). ba3oBblii ypoBeHb 0CBOEHUS 0 3aHATHI B|Tb. OJHOT0 3aHATHS
KOJINYECTBO 4acoB B HeTeIo i)
Y4eOHBbIX HeJ/le/Ib roj
2 Mopayne Ne 1. «OcHOBBI OECHUIIOTHBIX aBUAIMOHHBIX 8 2 45
cucteMm (BAC): apxurexktypa, BAC».
4 Mogyne Ne 2.  «TexHuueckoe yCTpPOWCTBO H
8 2 45
KOMIOHEHTHI BAC».
18 Moaynes Ne 3. «IIpunuunsl monera u ynpasieHus| 36 2 45
S Moaynes Ne 4. «IIporpammupoBanrie BAC niis moneToB 10 5 45
BHYTpHU nomenieHus: Pythony.
S Monyns Ne 5. «lIporpammupoBaHue KOHTpOJLIEPA,
10 2 34
yctaHoBiaeHHOTro Ha BAC nipu nomomu C++y.
6 Monynp Ne 6. «Mcnonb3oBanue natankoB bBAC u cOop 12 2 45
aHHBIX).
4 Monayne Ne 7. «O6paboTka W aHamW3 JaHHBIX ITOJIETa
8 2 45
BAC».
6 Monyne Ne 8. «llpumenenue BAC B pa3iuyHBIX 12 2 45
0TpaCIIAX»
15 Mouyib Ne 9. «3D - MozenupoBaHKe ¥ IPOEKTUPOBAHKE
30 2 45
BAC».
5 Moayns Ne 10. «I"onounsrit BACy. 10 2 45
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6. OueHoOYHbIE MATEPHAJIBI

6.1. ®opMBbI AMATHOCTHKHU YCHEIIHOT0 OCBOCHHMS MOAYJIei MPOrpaMMbl

onpexnenenue bAC;
koMIToHEeHTHI BAC;
3HaYCHHUE U IPUMEHCHHE
BAC;

posib BAC B coBpeMeHHOM
MHUpE, KaKue 3a7auu

pelIarT Npy MOMOIIN
BAC

HaumenoBaHue Dopmbl @DopMbI IOABEACHHUS UTOTOB YpPOBHU OCBOCHUS 3HAHUM
MOAYJIs 3aHATHH Huszknii Cpeanuii  |[Bbicokuit YPOBEHb
ypOBEHb YPOBEeHb SHAHM I
3HAHUU 3HAHUHU
ba30Bblil VDOBEHb OCBOCHMS IIDOIDAMMBbI
Monyab Ne Jlekun, Ornpoc ciymarenei no OtcyrctBue  |HesHauutenbHbl ([[pouHble 3HaHUS B
«OCHOBBI TMCKYCCHU POWICHHBIM TEMaM, 3HaHUM, ciadblele 3aTpynHeHus B [[IpaBuiax TeXHUKH
0eCnMI0THBIX (TeopeTHYeCcKHe 0IBeICHUE UTOTOB 3HAHUS O OTBETAX IO 0e30macHOCTH,
aBMALMOHHBIX 3aHATUSA ) NTMAarHOCTUKHA OCBOCHMS MOAYJIS. [IPOWIEHHOM  [TEPMHHOJIOTHH U |OTIPEIETICHUSX,
cucrem (BAC): TeMmbl 11 onpoca: Marepuaie ONPEACIICHUSX |[IPUMEHEHUU U CTPYKTYpE
apXMTeKTypa, ® [paBWJIa TEXHUKU bAC bAC
BAC». 0€30IIacHOCTH;
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MoayJab Ne 2. Ulexuwun, Ornpoc ciymarenei 1o OrcyrctBue  |HesHauurtenbHbl ([[pouHble 3HaHUSA B
«Texnuueckoe TUCKYCCUU NPONUJEHHBIM TEMaM, 3HaHW, cadblele MpoOebl B 00J1aCTH TEXHUYECKOTO
YCTPOWCTBO M (TeopeTHYecKHe0IBEICHUE UTOTOB 3HAHUS O 3HAaHUU yCTpOMCTBA. 3HAHUS IO
KOMIIOHEHTbI BAHATHS). TUAarHOCTUKHU OCBOEHUSI MOAYJIS. [MPOMJIEHHOM  [TEPMHMHOJIOTMU U [HapaMeTpam
BAC». - TEXHUYECKUE XapAKTEPUCTUKN |[MaTEpHae onpenenenusx [kiaaccudukauu bAC.

bAC TeXHUYECKOro (IexHuueckue

(BepTOJIETHOTI0/CaAMOJIETHOTO ycTpoiictBa BAC xapakTepucTuku

TUIA); CaMOJIETHOTO U

o Knaccudukanuu BAC; BEPTOJIETHOTO TUIIA
e Poccuiickue
npousBogutenu bAC

Mopyab Ne 3. [Ipaktuueckue [BbITTOTHEHUE MTOJIETHOTO Cnaboe ymenue Y MeHue 'YBepenHas pabora B
«[IpuHIUNBI BAHITHS 3a/1aHUS: MUIOTUPOBAHUS TPABUIIBHO nporpamme FPV
noJjera u [lunoTupoBaHue MpU MOMOITA M0JIb30BAThCS
ylpaBJieHUsI cuMyJssiTopoB u FPV. 000opyI0BaHHEM
BAC». (mpoxosxenue Tpaccsl 3a 20

CEeKYyH])
Monyab Ne 4. |[Ipaktuueckue |[Hamucath nmporpammy Ha Python Mopeins He He yBepennoe [Mogaens geraer
«IIporpammupoBa 3aHATHA 11 aBTOoHOMHOTO nioneta BAC  netaet yIIpaBJcHUE
nne BAC nis MYJIBTH POTOPHOI'O TUIIA, BHYTPU
10JIETOB BHYTPH nomeleHus». (B orcyrcTBun
MoMeIeHUsl GPS curnamna).
Python». - IBIDKEHUE MOJICNN
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Monysb Ne 5. [Jlekuun, Hanucats nporpammy C++: Cnaboe ymenue Y MeHUE YBepeHnHas pabota ¢
«IIporpamMmmupoBa IHCKycCUU ® JIBIDKCHUE MOJIEIHN «BBEPX-[IPOrPaMMHPOB [IPABUIIHLHO [POrpaMMON

HHe KOHTPOJLIepa, (TEOpEeTUYECKUE BHU3Y; aHUs MMOJIL30BaThCS

YCTAHOBJICHHOT'O 3aH$ITI/I$I). ® JIBIDKCHUE «OTKPBITH, 060pyz[0}3aHHeM

Ha BAC IpH HpaKTI/I‘{eCKI/Ie 3aKpBITh 3aXBaT»

nomomu C++».  [3aHATUA

Monayab Ne 6. Vlexumw, Vcnionb3oBanue nporpaMmHoro |CinaOblii HaBbIK Y MEHUE YBepenHas pabora ¢
«Acnoib30BaHUe |TUCKYCCUU obecrnieueHus 151 00paboTKH cOOpKH U MPaBUJILHO 000pyI0BaHHEM TSI
naTaukoB BAC u |(TeopeTudyecKue|TaHHbIX U IPUMEHEHUS, DKCIUTYaTalluM [[IOJIb30BAThCS  [MOJIyYEHUs UH(POpMAIUU
cOOp JaAHHBIX». BaHSITHS). MOJTy4YeHUE o0opyn0oBaHus |000pyAOBAHUEM

Monayuab Ne 7. [[Ipaktudeckue [MHGOPMAIIUU U3 TTOJTYIECHHBIX 1 IPUMEHECHUE

«O0paboTka wm [3aHATHA TAaHHBIX TEXHOJIOTUH

aHaJIM3 JaHHBIX

nmojiera BAC».

Monyab Ne 8. Jlexiumu, Hanucate noknan, nogrotoButh [He packpeita  [[Ipesentanus BriOpaHa akTyanbHas
«IIpumeHeHnue TTUCKYCCUU npe3eHTanuio Ha TeMy: «bAC B [Tema Joki1aia, [MOJATOTOBJIEHA, |0TPACib TPUMEHEHUS
BAC B pa3iH4HBIX|(TEOPETUUECKUEPAZTUIHBIX OTPACIISIX)» [pE3EHTAIIMS HEHE PACKPhITa bAC, nokia moJIHOCTHIO
0TPACIAX. 3aHSTHS) MOJrOTOBJICHA [T€Ma JIOKJIaJa  [pacKphIBAECT TEMY
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Moayab Ne 9. Jlexkuu, Opranu3oBaTh MacTep - Kiacc, B (Ci1a0blil HaBBIK |Y MEHHE YBepeHHas palorTa,
«3D- TUCKYCCUU paMKax KOTOpOTro ciymaTtenu  |cCOOpKU U PaBUIBHO MO/IeIMpOBaHUE U cOOpKa
MOIeTHPOBaHNeE U |(TEOPETUYECKUECMOACTUPYIOT U 0QOPMST MOJEIUPOBAHM [IOJIb30BATHCS  [MOJAENH
NMPOeKTHPOBAHNE [3AHSITHSA) mozaenb bAC 1 BAC 000pyAOBaHUEM
BAC». [IpakTuyeckue
3aHATUSA
Monaysab Ne 10. [IpoBeieHrE UTOTOBOTO
«['OHOYHBIH FOHOYHOI'0 COPEBHOBATEIILHOI'O
BAC». [10JIETA U YYAaCTHUE BCEX

CJIylLIaTeJIe B COPEBHOBAHUU
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7. PecypcHoe o0ecnieueHue

7.1. TpeOoBaHUs K OMeNIEHUSIM

KonnuecTBo pabounx MecT A CO3JaHusl CIEUaTM3UPOBAHHOTO Kilacca (Kpy»KKa) -

He MeHee 12 pabouux MecT Juisl 00y4aromuXcsl.

Jns  co3maHus  CHEHUATUM3UPOBAHHBIX  KJIACCOB  (KPYXKKOB)  HEOOXOJIHUMO
IpPEeaYyCMOTPETh TOMEIIEHUs sl MPOBEACHUSI ayAUTOPHBIX, MPAKTUYECKUX 3aHATHH U

OpraHu3aluu MMOJICTHBIX 30H.

I[J'ISI MMPOBCACHUA aYAUTOPHBIX U IIPAKTHUUICCKUX BaHHTHﬁ, KOTOPOC BKIIHOYACT B cels

CICAYIOMNUEC 30HbI B COOTBETCTBHUHU C KOJIMYCCTBOM pa60q1/1X MCCT:

L pa60qa51 30Ha CO CTOJIaMU, o60py110BaHHa51 B TOM 4YHCJIC NEPCOHAILHBIMU
KOMIIBYOTCPAMMH

¢ PCMOHTHAaA CTAHLOUA U 30HA 3D-HCLIaTI/I;

L pa60qee MCECTO IIPCTIOaaBaTCIIA,

& MaJjiasd II0JICTHAasA 30HaA.

JInga mpoBeneHus ayIUTOPHBIX, MPAKTHUYECKUX 3aHATUH W OPraHU3alMd Majiou
MIOJICTHOW 30HBI PEKOMEHIOBAaHO 00€CIIeUnTh MTOMEIeHHe Tutomaabio He MmeHee 100-120 m

2 ¥ BBICOTOU MOTOJIKA HE MEHEE 3 M.

OcHOBHasl TIOJIETHAs 30HA - O60py,Z[OBaHHaH Iomaaxka JJdd AJUCTaHIOHMOHHOI'O
IMAJIOTHPOBAHUA OeCHUIOTHBIX BO3AYHIHBIX CYAOB  PCKOMCHIOBAHO 00eCIeYnTh

nomeleHue oo1en mionaaso He MeHee 100 M2 U BBICOTOM MOTOJIKA HE MEHEE 3 M.

Bo Bcex IIOMCIICHUAX H606XOI[I/IMO 00eCreYnuTh OCBCIICHHUEC B COOTBCTCTBHHU C

nectyromumu TpedoBanusiMu (CanlluH) k BHyTpeHHEMY OCBEIIEHUIO pabO4YHX MECT.

Bo Bcex mnomemeHusix HeoOXoAMMO oOecneuuTh Hanuuue ceTtd HHTepHeT co

ckopocThio He MmeHee 100 MO/c.
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I[Ipu opraHuzamuu  MOJETHBIX 30H  HEOOXOJUMO  OOECHEeUYUTh  HaTU4yue
IeMIQUPYIONIETO MOKPHITUS Toya. [loBepXHOCTh JOKHA OBITH MATOBOM M UMETh

HEOJHOPOHBIN pUCYHOK. J[OMyCTUMO UCTIOIB30BaHNUE HalleYaTaHHBIX OAaHHEPOB.

[Ipu opranuzanuum pabouyux MecT OOydYaroluXcs s NPAKTUYECKUX padoT
HEOOXOANMMO o0ecreunTh (YHKIMOHATbHBIE CHCTEMBl BEHTHISIUM U  OTOIUICHHSA,
MO3BOJISIIONINE TPOM3BOANTH MPAKTUUCCKUE 3aHATHs, a TakKe HaIWYhue KOHTYpa
3a3eMJICHUS JIJISl QJIEKTPOIIUTAHUS M CETH CIA00TOYHBIX MOAKIIOUEHUH C ONTOPA3BI3KON U
BHYTPEHHUM COIMPOTHUBICHUEM K DIJIEKTPOIMTAHUIO M CIa00TOYHBIM ceTsiM. HeoOxomumo
o0ecreyuTh CO37aHUe YCIOBUU JUIsi COXPAaHHOCTH JIOPOTOCTOSILIEr0 00O0pYyIOBAHMS
(ckitagckoe TIOMEIICHHWE JJIsi XpaHEHHs, HAIWYhe HWHKECHEPHO-TEXHUYECKUX CPEICTB
OXpaHbl, B TOM 4YHCJIE CHUCTEMbI BHUIeOHaOmoAeHMs). OO0s3arenpbHO: TpeOOBaHHE IO
NOXKapoOe30MacHOCTH - HaJW4Yde IPOBEPCHHOTO OTHETYIIUTENs, a TaKkKe HaINJHe

OTHCYITOPHBIX Ceﬁ(l)OB HJIX CYMOK IJIAA XpPAHCHUA aKKYMYJIAATOPOB.

7.2. MarepuaabHO - TEXHHYeCKOe OCHAII[eHH e

OO0wras 30Ha:

® CTeJUIaXH JJIA XpaHEeHHsI 000pyAOBaHMUS;
® WHTCPAKTUBHBIA MHBEHTAPb;

® SIIMKHU JJIs1 XpaHSHUS BEIIeH U 000pYyI0BaHHMS.
Mastag nojieTHas 30Ha;

e ceTyaThlil KyO He MeHee ueM 3x3x3M;

® MaThl JIJIsl CMSITUYCHHUS yJlapa MpU NaJ€HUU KOMITEPOB;

® CTAllMOHAPHBIA MOMYJb; YJIbTPA3BYKOBBbIE H3JIy4yaTeldd Masku (He MmeHee 4
IT.);

® KOMIUIEKT MPOBOAOB JJIsl COCAMHEHUSI U3IydaTesel; KperieHue uiydyareneit

Ha CTCHY.
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OcHOBHag MoJIETHAA 30HA;

e o6mas mnomaas He MmeHee 100-300 M2, orpak/ieHne 3alUTHON CETKOM;
® KOMIUIEKT TPACChI JIs TIOJIETOB,;
® aMOPTHU3UPYIOIIUE MAThI HA TOJI OOIIEH MOJIETHOU 30HbI;

® cucTema yJIbTPa3BYKOBOU HaBUTAlLlUM B TOMeENIEHUH, coBMecTuMol ¢ bBC.
PemonTHas ctannus u 30Ha 3D-neyatu:

e CTOoJI pabOYMil MOHTAXKHUKA,

® pajuoanmaparypsl;

e pabouyee Kpeclo Ha KoJecax;

® CTOJI KOMIIBIOTEPHBIH;

e 3D - npunTep;

e [porpammHoe obecrnieuenue s co3ganus 3D - Mmojenei;
e nporpamma s neyatu 3D - npuHTEpA;

® TasybHas CTAHIUA C (HEeHOM;

® IBIMOYJIOBHUTEIIb;

® KJIECBOM ITMCTOJICT;

e Habop HandwIeH;

® [IITAHTECHLHPKYJIb;

e Ha0op MAPHUPHO-TYOIIEBOTO MHCTPYMEHTA;
® KJIIOYH ISl TPOTEIIEPOB;

e Ha0Op MHCTPYMEHTOB JJIsl TANKU;

e jepxarenb «IpeTesd pyka» ¢ aynoiu;

® KOBPHK JJI NAWKH;

e puOOp U3MEpPEHUs HAIPSIKEHUS OaTapeu;
® pyJIeTKa U3MEpUTEIbHAS;

® 32)UM JIJIsl MOTOPOB;

e HAa0Op HMIECTUTPAHHBIX KIIOYEH yIITMHEHHbIX;
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e Habop OTBEPTOK JIJIsl TOUYHBIX PaboT;

® TOpLEBOU KIIIOY;

® KpuUMIEp;

e [IypynoBepT + HaOOp OuUT;

® HOYTOYK;

® MBIIIb KOMIBIOTEPHAS;

® PEMKOMIUJICKT, MpeAHa3HAYCHHBIA ISl IPOTPaAaMMHUPYEMOro yueOHOro Habopa
KBaIPOKOIITEPA;

® DPEMKOMIUJICKT, TMpEeJHAa3HAYCHHBIA I  KOHCTPYKTOpA  CIOPTHUBHOTO
KBaJPOKOIITEPA;

e TymOa JII1 UHCTPYMEHTOB ClIecapHasi.
Pabouee mecto obydaromierocs:

® [IporpaMMHUpPYEMbIi yueOHbI Ha00p KBAAPOKOIITEPA;

® [IporpaMMHUpPYEMbIH yueOHBIN KBaIPOKOITED;

® KOHCTPYKTOp CIIOPTUBHOT'O KBaJPOKOITEPA;

® JIOTIOJTHUTENIbHBIE aKKYMYJISATOPHI AJIsi MPOTPAMMUPYEMbBIX y4eOHBIX HAOOPOB
KBaJIPOKOTITEPOB U CIIOPTUBHBIX KBAIPOKOTITEPOB;

e FPV ouku (mmem);

® KJIEECBOM ITMCTOJICT;

e HaOop HandueH;

® [ITaHTCHIUPKYJIb;

e Ha0op MAPHUPHO-TYOIIEBOTO MHCTPYMEHTA;

® KIIIOY JTSI IPOTIEIUIEPOB;

e npubop uaMepeHwust Hanpspkenus LiPo G6arapew;

® pyJeTKa U3MEPUTEIbHAS;

® 32KHUM ]I MOTOPOB;

e Ha0Op MIECTUTPAHHBIX KIFOUCH YIITMHEHHBIX;

e Ha0Op OTBEPTOK JJIsl TOUHBIX padoT;
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® TOPLEBOM KIIOY;

® KpuUMIEp;

e HOyTOYK (1uu [I9BM);

® JIECKTOMHOE MporpaMMHOe obecrniedeHue st HoyToyka (unu [I19BM);
® (ororpammerpuueckoe NporpaMMHOE 00eCIIeYEHUE;

® KOMIIBIOTEpHAsI MBIIIIb;

® CHUMYJIATOP JJisl aBTOHOMHBIX MOJIETOB;

® [porpammHoOe oOecriedeHue sl TPEXMEPHOro MOJIETUPOBAHMS;

e pabouyee Kpeclio Ha KoJIecax;

e Tym0a [ MHCTPYMEHTOB CliecapHasi;

® CTOJI KOMIIBIOTEPHBIH.

PaGouee mecTo neaarora.

HOYTOYK (nnu [I9BM);

® [yJIbT PAAUOYIIPABICHUS;

® JIECKTOMHOE MporpaMMHOe obecrniedeHue st HoyToyka (unu [I9BM);
® KOMIIbIOTEPHAS MBIIIIb;

® CTOJI KOMITbIOTEPHBI;

e pabouee Kpeclio Ha KOJecax;

e MDYV,

® MapHIpyTH3aTOD;

® poyTep.
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8. CnHcoK MCcnoJib30BaHHOM JIMTEPaTyPhI:

1. @®enepanbHblii 3ak0oH oT 29.12.2012 Ne 273-®3 «0O06 o6pa3zoBaHuu B
Poccuiickoit @enepannmn»

2. Vka3 Ilpesunenta Poccuiickoit denepanuu ot 07.05.2018 Ne 204

3. «O HaUMOHAJBHBIX LEIAX U CTPATETHYECKUX 3a7adax pa3Butus Poccuiickon
®enepannu Ha nepuon 10 2024 rogar.

4. Pacnopsokenne IlpaButensctBa P® ot 21.06.2023 Ne 1630-p «O6
yrBepkaeHun Crpateruu pas3BUTHS  OecnwiioTHOM  aBuanuu  Poccuiickoit
Oenepanuu Ha nepuoAa 10 2030 roga m Ha nepcrektuBy a0 2035 roga u miaHa
MEPOIIPUSATUH TIO €€ peanr3alum.

5. Pacnopsixxenne IIpaButensctBa Poccuiickoit @enepanun ot 31.03.2022 Ne
678-p «O6 yrBepxkaeHnu KoHueniuu pa3BUTHS JOMOJHUTEILHOTO 00pa3oBaHUs
JeTed W NOpU3HAHMM YTPAaTHBIIMM CHy pacnopsbkeHus I[IpaBurenbcTBa
Poccuiickoit @enepanyu oT 04.09.2014 Ne 1726-p».

6. Opranuzanusi OOCITYXKMBaHUS BO3AYIIHOTO JIBIKEHHUSA: Y4YEOHHUK ISt
cpeaHero npodeccruoHanbHoro oopazopanus / A. [[. ®unun, A. P. bectyrun, B. A.
CannukoB; mon HayuHoil penakuuedt FO. I'. IllatpakoBa. — Mocksa:
WznarensctBo KOpaiit, 2022. — 515 c. — (IIpodeccuonanbuoe o6pazoBaHue). —
ISBN 978 - 5 - 534 - 07607 - 3.

7. becimnotHele  netatenbHble  ammapaTbl.  OCHOBBI  YCTpOMCTBA U
dbynkimonupoBanus /AdanacreB, YueOHukn u y4eb. moco0. - MockBa: MAU.
ISBN:978-5-85597-093-7.

8. becriunoTHele JeTaTenbHBIE ammapaThl: HAarpy3kKd M HarpeB: ydyeOHOe

nmocobue I cpeanero npodeccuonanpHoro oopazosanus / B. U. TloropenoB. —

2-e u3n., uctp. u non. — Mocksa: M3marensctBo HOpaiit, 2024. — 191 c. —
(ITpodeccuonanpHoe obOpazoBanme). — ISBN 978-5-534-10061-7. — Texkcr:
anekTpoHHbIt // OOpaszoBatenbHas 1atdpopma FOpaitt [caiit]. — URL:

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