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1. MosicHUTEILHAS 3aMUCKA
BBenenue

[Iporpamma «becnimiioTHbIC aBHAITMOHHBIE cUCTEMBI» (nanee — [Iporpamma) paccuntana
Ha oOydJarommxcsi B Bo3pacte 12 — 17 mer, cpok peanu3anuu mporpamMmbl 1 ydeOHBIA TOJI.
[IporpaMmma  mpexamonaraeT  pa3BUTHE  OOydaromuxcs B 00JacTH  MOJCIMPOBAHMS,
MPOrpaMMHUPOBAHUA, MWJIOTUPOBAHUS, a TaKXKe HampaBjeHa Ha (OPMHUpPOBAHWE 3HAHUUA U
HaBBIKOB, HEOOXOJUMBIX Ui PabOTBl C OECHMJIOTHBIMH ABHUAIIMOHHBIMU CHCTEMAaMH,
COCOOCTBYET  Pa3BUTHUIO  WHXKEHEPHO-KOHCTPYKTOPCKOTO  MBIIIJICHUSI. [Tporpamma
«becnuiIoTHBIE aBUAIIMOHHBIE CHCTEMBI» pa3paboTaHa ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH U
WHTEPECOB IEIEBON ayUTOPUH 00YJIArOIITUXCSI.

[IporpamMmma sBisieTCS aBTOPCKOM M COCTaBJIEHA JUIsl OPTaHU3alUU JOMOJHUTEIBHOU
NESITETFHOCTH Ha 0a3e OCHOBHOTO 0OIIero, cpeHero oo1mero oopa3oBaHusi 1 OpUEHTHPOBAHA Ha
00YJarOIINXCsl, TIPOSIBISIFONIUX UHTEPECHI M CKJIOHHOCTU B 00JaCTH MHPOPMATHKH, MATEMATHUKH,
(hM3UKH, TEXHOJIOTHH, OCHOB 0€30TIaCHOCTH JKU3HEIEATSTLHOCTH U aBUAIIHH.

HopMmaTuBHbIe 0CHOBaHMS VI Pa3padOTKH POrpaMMBbl:

— @enepanbHbIil 3aKk0H 0T 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoi
denepanumny;

— Vxa3 Ilpesunmenta Poccuiickoit @Depepanmun ot 07.05.2018 Ne 204
«O HanMOHANBHBIX LEJISIX U CTpaTErMUYECKUX 3ajadax pa3Butus Poccuiickoii denepanuu Ha
nepuon 10 2024 rongay;

— Pacnopsokenue [IpaBurensctBa Poccuiickoit @eneparuu ot 21.06.2023 Ne 1630
«O06 yrBepkaeHun Crpateruu pa3BUTHS OecnuiaoTHOM aBuanmu Poccuiickoir denepanuu Ha
nepuon 10 2030 roga u Ha nepcnekTuBy 10 2035 roja u MiaHa MEpOIPUATHH 10 €€ peaTu3aIimy,

— Pacnopsukenue [IpaButensctBa Poccuiickoit @enepaunu ot 31.03.2022 Ne 678
«O0 yrBepxkaenun KoHuenuuu pa3BUTHS JOMOJHUTEIHHOTO 00pa30BaHus JAETeH W MpU3HAHUH
yTpaTUBIINM cuily pacnopsbkeHusi [lpaButennbctBa Poccuiickoit @enepaunu ot 04.09.2024
Ne 1726-p»;

— IlocranoBnenue ['7maBHOrO rocyaapCTBEHHOTO CaHUTApHOro Bpada Poccuiickoiut
@eneparuun ot 28.09.2020 Ne 28 «O6 yrBepxkaenun CII 2.4.3648-20 «CanutapHo—
SMUAEMUOJIOTHYECKHE TpeOOBaHUS K OpraHu3alvsM BOCHHUTAHHUS U OOy4YeHHs, OTAbIXa U
03JIOPOBJIEHUS JETEN U MOJIOICKIY;

— Ilpuxa3 MunucrepcrBa mnpocseuienus Poccuiickoir ®enepanuu ot 27.07.2022
Ne 629 «O06 yrBepxnenun Ilopsiaka opraHu3anMM M OCYIIECTBJIEHHS 00pa30BaTENbHOM

ACATCIBHOCTH 110 JOIOJTHHUTCIBbHBIM 06H_[606p830BaTe.HBHBIM nporpamMmmamy.
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HanpaBieHHOCTH NPOrpaMMBbl — TEXHUYECKasI.

AKTYaJlbHOCTBH IPOrPaMMBbl.

B coorBerctBum ¢ yrBepxkaeHHOW lIpaBurensctBom  Poccuiickon  ®enepanuun
pacniopsokerneM ot 21 utons 2023 Ne 1630—p Crparerueii pa3BuTus OeCMIOTHON aBHAIIMH HA
nepuon 10 2030 roga u Ha nepcnekTuBy 10 2035 rona, B OamKaiiue mecTh ¢ MOJIOBUHOM JIET B
Poccun noikHa NOABUTBCS HOBas OTpacib AKOHOMHUKH, CBSI3aHHas C IPOU3BOJCTBOM U
HCIOJIb30BAHUEM TpaXIAHCKUX OecnuioTHbIX amnmaparoB. JlanHas IIporpamma B pamkax
denepamproro mpoexral «Kaapsl s BecnMIOTHBIX aBHAIMOHHBIX CHCTEM» HAIMOHAILHOTO
npoekTa «becnuyoTHbIE aBHAIlMOHHBIE CHCTEMbD O0OecnednBaeT 00y4arolnMMCsl BO3MOXHOCTh
OCBOWTH 3HaHUS B 00J1aCTH OECIIMIIOTHBIX JIETAaTEJIbHBIX allapaToB, HABBIKK MPOrpaMMHPOBAHUS,
MOJENTUPOBAHUS U MUJIOTUPOBAHUS, KOTOPHIE B HACTOSIIIEE BPEMS SBIISIOTCS BOCTPEOOBAHHBIMHU.
Konuenmus [IporpamMMbl oka3bIBaeT BIMSHHE HAa pacIIMpEHHUE AOMOJHUTEIBHOTO 00pa3oBaHuUs
oOyyarouuxcs, peaju3aluio MOJIOACKHON TOJUTUKM M CO3JaHHE CHUCTEMbl IOJATOTOBKHU
CHEIUATUCTOB B 007acTH pa3pabOTKH, TPOW3BOJCTBA M OKCIUTyaTallid OECIHIIOTHBIX
aBUAIMOHHBIX CUCTEM, a TAKXKE KOHTPOJIb 32 YPOBHEM KBal(UKaIMK TakuX cnernuanuctos. [Ipu
peaiivzalMu  MpoeKTa OOJbIlIOe BHUMAHUE YIENAETCS IPUBJICUYECHUIO  OO0yJaromuXxcs
o0pa3oBaTeNbHBIX OpPraHM3allMi K y4acTHIO B MporpamMmax MO OECHUIOTHBIM aBUALMOHHBIM
cucremaM. TakuMm 006pazoM, BO3MOXKHO YCHIIUTh TEXHOJIOTMUECKUN MOTEHIIMAN AJisi o0ecredeHus
0€30MacCHOCTH CTPaHBbIL, MOBBIIIEHUS YPPEKTUBHOCTH SIKOHOMUKHU U YIYULICHUS KauecTBa KU3HU
rpaxzaaH. B utore B Poccun 0mkHAa BOZHUKHYTH HOBasi 3KOHOMHYECKasi OTPAcCib, CBSI3aHHASI C
pa3paboTKOIl 1 UCIOJIB30BAHUEM TPAXKIAHCKUX OECIUIOTHBIX almnapaToB.

HoBu3Ha 370 nporpaMMbl 3aKII049aETCsl B UHTETPaIlii COBPEMEHHBIX M MHHOBAIIMOHHBIX
JNOCTHKEHHM B 00MacTh Mayioil OECHHJIOTHOM aBHAllMM, a TaKXKE HCIOJIb30BAHUU IM(POBBIX
TEXHOJIOTUH, BKIIIoYas Hu(poBoil 00pa3oBaTeNbHbI KOHTEHT.

Metoant u ¢popmbl peanusanuu [IporpamMmsi:

—  OJIHUM U3 KJIFOUEBBIX METOJIOB SIBIISIETCS] MPOEKTHO—OPHEHTHPOBAHHOE 00yUeHHe,
KOTOpOE MO3BOJISIET 00yYaIOLUMCSl TIPUHUMATh aKTUBHOE y4acTUe B pa3pabOTKe U peanu3aluu
peaIbHBIX TPOEKTOB, CBS3aHHBIX ¢ wucnois3oBaHueM BAC. 3Jrtor Merox cmocoOCTByeT
yIIIyOJIeHHIO 3HaHUH, Pa3BUTHIO TBOPYECKOTO MBIIIJICHUS M HABBIKOB KOMaH/IHOW paldoTHI;

— MHTepPaAKTHBHbIE MeTOAbl O0y4YeHMs, TaKue KaK CHMYJSALMS U BUPTyaJbHbIE
na0opaToOpuM, UTParOT BAXHYIO posib B moAroroBke crenuanuctoB no BAC. CrnenuanbHble

MMpOrpaMMHBIC KOMIUJICKCHI MMO3BOJISIFOT MOJACIIMPOBATH PA3JIMYHBIC CLHCHAPHUU IIOJICTA APOHOB,

1 https://firpo.ru/activities/projects/federalnyy—proyekt—kadry—bas/
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AHAJIM3UPOBATH MOBCACHUC allllapaTOB B CJIOKHBIX YCJIOBHAX W MNPOBOJUTH 3KCIICPHUMCHTBI 663
pHUCKa NOBPEXACHUS JOPOTOCTOSIIEH TEXHUKY;

— NpaKkTHYecKHe 3aHATHUS, T/ie 00yJaroluecss MOTyT HEMOCPEACTBEHHO YIIPABISATh
6GCHI/IJIOTHI)IMI/I AdaBHAllMOHHBIMH CHUCTEMaMU, ABJIAIOTCA HEOThEMJIEMOl YacCThIO y‘~I66HOFO
npouecca. OTH 3aHATHS NO3BOJISAIOT OTPabOTaTh HABBIKM YIPABJIEHUS APOHOM, OLIEHUTh €ro
IOBCACHHUCEC B PA3JIMYHBIX CUTYAlIUAX U YCOBCPIICHCTBOBATE TCXHUKY IMTHJIIOTUPOBAHMA,

— TeopeTHYecKHe JIEKIIUM U CeMUHAPCKHUe 3aHATHS, HAIIPABJICHHbIE HA U3y4YCHHE
OCHOB O€CITMJIOTHBIX ABUAIIMOHHBIX CHUCTEM, IMPUHIMUIIOB IIOJICTA WU YHPABJICHUA, TCXHUYCCKOT'O
yCTpOI\/JICTBa M aCIlICKTOB IPUMCHCHUA BAC B PA3IMYHBIX OTPACIIAX;

—  COpPEeBHOBATEJbHbIN MeTO/ — 3TO CIIOCOO BHIMOIHEHUSI TPAKTUUECKUX YIIPAKHEHHUH
B (popme copeBHOBaHui. CyIIHOCTh METOJA 3aKIIOYAETCs B MCIOJb30BAaHUU COPEBHOBAHUU B
KaueCTBC CPpCACTBA IMOBBIMICHUA YPOBHA IMIOATOTOBJICHHOCTHU o6yqa10u11/1xcs1.

dopmMaMu OpPraHU3alUM 3aHATHI SBIAIOTCS TPYNNoOBas (TEOpeTHYecKas YacTh) U
WHIUBUAYAJIbHO — IPyNIoBas (MpaKTH4eCcKast 4acTh).

IMeparornueckasi 1ejeco00pPa3HOCTb HACTOSIIEH MPOrpaMMbl 3aKIIFOYAETCA B TOM, YTO
MOCJIe €€ OCBOEHHUSI 00ydaroluecs MojaydarT 3HAHUS U YMEHUS, KOTOpPbIE MO3BOJIAT UM MOHSTH
OCHOBBI YCTpOICTBa OECIIMIIOTHOT'O JIETATEIHHOT'O aliapara, MPUHILUIEI paboThl BCEX €r0 CUCTEM
U WX B3aUMOJICUCTBUS, TEXHOJOTHIO MWIOTUPOBAHMS M YIPABJIECHUS, & TAKKE€ OTTOYHUTH CBOU
HaBbIKM B MWiIoTHpoBaHUM BAC W TOJYy4UTh COPEBHOBATEIBHBIA OMNBIT HA Pa3IUYHbBIX
TPEHUPOBOYHBIX Oa3zax.

Hacrosimas mnporpaMMa COOTBETCTBYET OOILIEKYIbTYPHOMY YPOBHIO OCBOCHHUS U
MIPEIoaracT yAOBIETBOPEHUE MO3HABATEIILHOTO MHTEpeca O0YYarollerocs, paciiupeHue ero
MH()OPMHUPOBAHHOCTH B 00JacTU OECHUIOTHBIX JIETATEIbHBIX allllapaToB M CUCTEM, a TaKKe
oOoraieHre HaBbIKaMU OOIICHUA W MPUOOPETEHHE YMEHUW COBMECTHOM JAEATEIbHOCTU MpU
OCBOEHHUH MPOrPAMMBI.

Heab Ilporpammbl JOMOJHUTENBHOTO OO0pa3oBaHUs mpeanojaraer (GopMUpPOBaHUE U
pazBuTHE MpPO(ecCHOHAIBHON OpHEeHTaluu OOyJalolerocs, pa3BUTUE HMHTEIUIEKTYalIbHbBIX
CIOCOOHOCTEH U MMO3HABATEIHHOTO HHTEpeca K OECIUIOTHBIM aBUAIIMOHHBIM CUCTEMAaM.

3apaum:

JInuHOoCTHBIE (BOCIMTATE/IbHBIE):

— BOCIHTaTh HMHTEpEC K TEXHUKE M TPYyAy, Pa3BUBATh TBOPUYECKHE CIOCOOHOCTH
1 (OpMHUPOBATh KOHCTPYKTOPCKHE YMEHHUS U HABBIKH;

—  TPUBUTH KYJIbTYpPY MPOU3BOACTBA U COOPKH OECIMIOTHBIX aBHAIIMOHHBIX CUCTEM;

- C(I)OpMI/IpOBaTL 9yBCTBa KOJUICKTUBHU3MA, B3aUMOIIOMOIIIH,
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—  BOCIIUTATb BOJIIO, YYyBCTBO CaAMOKOHTPOJIA, OTBCTCTBCHHOCTH,

— cdopMHpOBaTh  CO3HATEJLHOE OTHOLIGHHE K O€30MacHOCTH  TpyAa IpH

HU3TOTOBJICHUH MOJCIICH;

™ BOCIIMTATh TI'PAXIAHCTBECHHOCTb, TOJICPAHTHOCTb, HAOYXOBHO — HPABCTBCHHOC

CaMOCO3HaHHC,

— (dopMHpOBaTh MATPHOTHUYCCKYIO TO3UIUIO TIOJPOCTKA Yepe3 BKIIOYCHHE €r0 B

TEXHUYECKOE TBOPYECTBO U ITO3HABATEIIBHYIO JESATEIbHOCTD.
MeranpeaMerHsble (pa3BuBaoIIe):

— Pa3BUTH y 06yqa}01111/1x051 OJICMCHTbBI TEXHUYCCKOI'O MBIIJICHU S,

M300peTaTeNIbHOCTH, TBOPUECKON MHUIIMATUBBI;
—  Pa3BUTH IJ1a30Mep, ObICTPOTY pEaKuy;
—  pPa3BUTh ycepaue, TepIeHHe B OCBOCHUH 3HAHU;

— (opMupoBaTh OCO3HAHHME POJU TEXHUKH W TEXHOJIOTHH [JII MPOTPECCHBHOTO

pa3BUTHSA 00IIECTBA;

o IIOBBIIIICHUEC CeHCOpHOI\/'I YYBCTBUTCIIbHOCTHU, PA3BUTHC MEJIKOU MOTOPUKHU U
CUHXPOHHU3AIMK paboThl 00eMX pyK 3a cYeT OoO0ydeHHs NHUIOTHUPOBAHUSA OCCIMIOTHBIX

JICTATCJIbHBIX aIlllapaToB;

. pPasBUTUC HCI/IXO(i)I/ISI/IOJ'IOFI/I‘ICCKI/IX Ka4eCTB YUYCHHUKOB: IIaMATb, BHHUMAaHUC,

CIOCOOHOCTH JIOTUYECKH MBICIIUTh, aHAJTM3UPOBATh, KOHIICHTPUPOBATh BHUMAHHUE Ha TJIABHOM.
IIpenmerHble (00y4aronue):
—  BBIPA0OTKA HABBIKOB MHJIOTUPOBAHUS OCCITMIIOTHBIX JIETATEIBHBIX aIlllapaTos;

— JaTb IICPBOHAYAJIBHBIC 3HAHUA O KOHCTPYKIHHU OCCIMIOTHEIX JIETATEIbHBIX

anmaparos;
—  HAy4YHUTb IIPaBUJIaM 00CTyKUBaHUs, COOPKU OECITUIOTHBIX JIETaTEIbHBIX allllapaToB;
—  HaydMTb nporpammupoBanuio bAC;
—  03HAaKOMUTH C IIPpaBHIIaMU 0€301MacHOM pabOThI C HHCTPYMEHTAMU;
—  03HAKOMUTH C MIPUHIIMIIOM paOOThl aBUAMO/IENIbHBIX JIBUTaTENIeH U UX TPaMOTHOU
JKCILTyaTaluu;

— JaTb INICPBOHAYAJIBHBIC 3HAHHA IO PAAUOIJICKTPOHUKE U 06Y‘II/ITB MNpUuHOHIIaM

paboTHI pauoIIepeIatoIero 000py10BaHus, €r0 HACTPOMKOM;
—  naTh 3HaHuA B obnactu 3D — monenupoBanus u npoexkrupoBanus bAC;

5 OGy‘-II/ITL IIpaBUJIaM Oe3omacHoi SKCIUTyaTallun OCCIMJIOTHBIX JICTATEIbHBIX

armaparos.
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Cpoxku peanuszanuu IIporpammer: 144 yaca.

YpoBeHb IPOrpaMMbI: 0JTHOYpPOBHEBasl (0a30BbIN YPOBEHH OCBOCHHS).

Pexum 3ansTmii: rpynmna u3 12 yenosek, 2 pa3za B HEAENIO 110 2 yaca (4 yaca B HEZIEIIO,

16 yacoB B Mecsl, 144 yaca B ron); 1 akagemuueckuii yac - 45 MUHYT, nepemeHa 15 MUHYT.

I[lnannpyemble pe3yabTaThl 00y4eHUs:

B pe3yJabTare oﬁyqemm oﬁyqammnecsl B KOHIIC yqeﬁﬂoro roga oBJaaACIOT

HEOO0XOIMMOM CUCTEMOM 3HAHH, YMEHUN 1 HABBIKOB.

byner 3namo u ymems B pamkax ocBoeHHs1 6a30BOT0 YPOBHS:

3name:

U 3JIEKTPOOOOPYIOBAHUEM;

TEXHUKY 0€30MMacHOCTH TP paboTe C UHCTPYMEHTAMH

ocHOBEI BAC;

OCHOB TEXHHYECKOT0 ycTpoiicTBa 1 koMnoHeHToB BAC;
sI3bIKHM TporpammupoBanue bAC;

3HayeHue u npuMmeHenne bAC B COBpeMEHHOM MUpE;
0COOEHHOCTH PETYJIMPOBKHU U YIIPaBJICHUS KBAAPOKONTEPOM;
YCTPOMCTBO U MPUHIUI paObOTHI AJIEKTPOABUTaTENEH.

Ymemn:

MOJIL30BAThCS PA0OYNM HHCTPYMEHTOM;

paboTaTh C AMEKTPOOOOPYIOBAHUEM;

OCYIIECTBIIATH MMIOTHPOBAHNE KBAJPOKOIITEPOB;
YIPaBJISTH KBasipokonTepoM FPV;

HACTpauBaTh YaCTOTHI BUAEO NEpPEArONINX YCTPOICTB;
HACTpauBaTh MOJIETHBII KOHTPOJUIEP KBAaAPOKONTEPA;
HACTpauBaTh anmnapaTypy ylnpaBJICHHS;

3apspKaTh aKKyMYJISTOPBI.

YAET 3Hamb U ymMentb B paMKaX OCBOCHH: IIPOJABUHYTOI'O YPOBHAA:

3name.

YCTPOMCTBO U MPUHIUI paObOThI paMoIepeIaTYuKOB;

npoueaAypy NoiaydeHus, 00paboTKH 1 aHalu3a JaHHbIX mosieta BAC;
OPUHLINI PA0OTHI POTO MEPENAIOLIUX YCTPONCTB;

IIpaBHJIa IKCIUTyaTallul aKKyMYJISITOPOB

nporecc 3D — monenupoBanus u npoektupoanus bBAC.

Yuemn:

oOecrieueHus Mpu paboTe ¢ JaHHBIMHU, OJIYYEHHBIMU IIPU paboTe C MOJIE3HOM
Harpy3Kou;

3 — D mpunTepe.

JUArHoCTUPOBATb MW HCIIPABJIATH olIMOKH B pa60Te IporpaMMHOI0

MOJCIIMPOBATb U MPOU3BOAUTH NICUATh KOMIIJICKTYIOMIUX Mojenen BAC Ha

Ilo
OKOHYAHHUIO
Kypca Oyzaer
o0nagaTh
CIICAYIOIUMH
Kauecmeamu:

pebsTam;

TBOPYCCKH MOAXOOUTH K c60p1<e KBaJAPOKOIITEPA,

YMETh aHAJIM3UPOBATH;

JOBOJHUTH HAYATOC ACJI0 OO0 KOHIIA,

BBITIOJIHATDE IMOPYUCHUA KOJIJICKTHBA, pa6OTaTB B I'pylIic;

OKa3bIBaTh IIOMOIIb B pa60Te Haa MOJCIIbKO POBECHUKAM W MJIaJUINM

CTPEMHUTHCA COPCBHOBATLCH, IIPOABJIIATH cebs B COPCBHOBAHUWH.
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IIpouecc HaGopa u dopmupoBaHus TpyIIlL.

OO6pa3oBarenbHbIE  OpraHU3aALUN

PYKOBOJICTBYIOTCSI BHYTPEHHUMH HOPMAaTHBHO — MPAaBOBBIMU OCHOBAHHUSAMHU MPH (POPMHUPOBAHUHU

mporiecca Habopa U YKOMIUICKTOBKH TPYIII HA TPOTPaMMBI JIOTIOJTHUTEILHOTO 00pa30BaHUsI.

2. Y4eOHbIii IVIaH NPOrpaMMbl

HaumeHnoBanue
Bcero
YPOBHsI Homep n HaumMeHOBaHM e MOTYJIsI Teopus | [IpakTuka
NMPOrpaMMbI Hacon
Mogayns Nel. «OcHOBBI  OECHMIIOTHBIX
ABUAIIMOHHBIX CUCTEM (BAO): 8 8 0
apxutexkrypa, BAC»
Monynb Ne2. «TexHudeckoe yCTpoHCTBO U 8 6 2
KoMIToHEeHTBI BAC»
§ Monyns Ne3. «Ilpunnmnel Tmonera W 36 5 3
= ynpasieHust BAC»
g Moayne Ned. «IIporpammupoBanue BAC
> 10 0 10
2 JUTA TIOJICTOB BHYTPH momenieHust Python»
= Moynb Nos. «ITporpammupoBanue
2 KOHTpoJuiepa, ycraHoBieHHoro Ha BAC 10 2 8
3 pu oMoy C++H»
>
= Monynb Neb6. «/cronb30BaHHE JAaTYMKOB
3 12 4 8
" BAC u c6op maHHBIX»
% Monyns No7. «OO6paboTka u aHaIW3 8 4 4
A JaHHBIX mojeta BAC»
Monyne Ne8. «llpumenenne BAC B 12 12 0
Pa3IUYHBIX OTPACIIIX»
Mogayns Ne9. «3D — monenupoBanue u
30 7 23
npoektupoBanue bACy
Monynb Nel0. «'onounsiit BAC» 10 2 8
Hroro: 144 47 91
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3. YueOHO—-TeMaTHYeCKHIi IIaH

3.1. VTII nporpaMMbl COCTOHUT M3 OJJHOTO 06a30BOT0 ypoBHs ocBoeHH. CollepKaHue Ka)I0T0 YPOBHSI MOCTPOSHO Ha MOTYIbHOM PUHIIHIIE.

CrpykTypHOH enuHuLEHd ydyeOHOro MOAyJs SIBISIOTCA TeMbl. B peanu3auuu mporpammbl OPUMEHSIETCS MOATANHAs TEXHOJIOTHUsSI OOydeHus Ot

«IIPOCTOro» K «CJIOKHOMY».

3.2. BaxxHast poJib Ipu OCBOCHUH IIPOTPAMMBI OTBOIUTCS MaTepraiaM, pa3pab0TaHHBIM B paMKaxX MPUMEHEHHI IIU(PPOBOro 00pa30BaTEIEHOTO

KOHTCHTA.

3.3. Ilo okOHYaHHUH KaXKJIOTO MOJTYJISl IPOTPAMMOU MPpeTycMOTpeHa (hopMa KOHTPOJISI B BHJIE TEMATHUECKOTO OTIPOCa, IPAKTUYECKOTO 3aaHHsI,

MIPOEKTHON pabOTBHI.

HaumeHnoBanue HoMmep u HaumMeHOBaHMe MOYJISt Tpynoemkoct | Teopus | IlpakTuka ®dopma Matepuan s HOK
YPOBHS b BCEro 4YacoB KOHTPOJIA (m¢posoii
MPOrpamMmblI o0pa3oBaTeJbHblIii
KOHTEHT) *
MoayJsb Nel. «OcHOBBI 6€CITUIIOTHBIX Tect [HOK Ne 1.
apuannoHHbIX cucreM (BAC): 8 8 0
3 apxuTekTypa, BAC».
§ Tema 1. BBogHOE 3aHsTHE (TEXHHUKA 5 5 0
% 0€30I1aCHOCTH).
S
3 Tewma 2. Teopernueckue ocHOBbI BAC. 2 2 0
w
E Tewma 3. Apxurektypa BAC. 2 2 0
g Tewma 4. 3nauenue u npumenenus bAC 2 2 0 Onpoc B pamkax
: B COBPEMEHHOM MHUDE. MIPOMJIEHHBIX TEM
= Moayab Ne2. «Texnuueckoe 8 6 2 Tect LHOK Ne 2.
2 yCTPOiicTBO 1 KoMIOHeHThI BAC».
£ Tema 1. OcHOBHBIE TEXHUYECKHE
’E xapakrepucTuku bAC BepToeTHOTO U 2 2 0
2 CaMOJIETHOTO TUTIOB.
L%, Tema 2. Knaccudukariyst 6ecimIoTHBIX 2 2 0
JeTaTeIbHBIX aNmapaToB.
Tema 3. Kommnexc ynpasnenust BAC. 2 0 2
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Tema 4. Poccuiickue npou3BoAUTENN

Omnpoc B paMKkax

BAC 1 X 1ETH. 2 2 0 PO IEHHBIX
TeM
Moayab Ne3. «I[IpuHOunbI moJsiera u 36 5 34 Tecr LHOK Ne 3.
ynpagsjenus BACy.
Tema 1. bezonacHOCTH 10JIETOB. 2 1 1
Tema 2. Texauka 6a30BOTO 12 0 12
nuinoTupoBanus FPV.
Tema 3. Ypasnenne BAC. 2 1 1
Tema 4. Ilpaktuka noneroB BAC. 8 0 8
Tema 5. AspoHamMuKka U THHAMUKA 5 0 2
TIOJIETA.
Tema 6. [ToneTs! B orpaHIYEHHOM 6 0 5
MPOCTPAHCTBEY, IPOH — PEHCHUHT.
Tema 7. 3axBat rpysa. 2 0 2
Brimomuuth
Tewma 8. BoinotHeHHE KOHTPOJIBLHOTO 2 0 2 MOJIET C
MIOJIETHOTO 3a/IaHUS. MO THSATHEM
rpysa

Monayasb Ned4, [IporpamMupoBanue ILHOK Ne 4,
JJIs1 I0J1€TOB BHYTPH MOMeIIeHusl 10 0 10 Tect
Python».
Tema 1. OcHOBBI TPOrpaMMUPOBAHUS 4 0 4
BAC na Python.
Tema 2. PaGoTa co CIIMCKOM JTaHHBIX. 2 0 2
Tewma 3. Pa3zpaboTka anropurma

2 0 2
aBToHOMHOro nojera bAC.
Tema 4. Co3aTh CKPUIIT HA S3bIKE
nporpamMmmupoBanus Python ms MpaxTideckoe
CaMOCTOSITENIBHOTO YIIPABJICHUS 2 0 2

3aJjaHue

KBaJIPOKOTITEPOM B ITOMEIIEHUU 0e3
ucroap3oBanus curaaia GPS.
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Mopyasb NeS. «IIporpammupoBanue

LIOK Ne 5.

KOHTPOJIepPa, yCTAHOBJIEHHOI0 Ha 10 2 Tect

BAC npu nomommm C++».

Tema 1. MI3yuenne HaBBIKOB CO3aHUs

QITOPUTMOB JIJIs1 OCITUIIOTHBIX

JIeTaTeIbHBIX AIapaToB. 2 0

(mporpaMMupoBaHHE aBTOHOMHOTO

nosiera) (Outdoor u Indoor).

Tema 2. O0mue cBeIeHUs O SI3bIKE 2 2

nporpaMmupoBanust C++.

Tewma 3. Peasmzanus C++ B 5 0

IPOrpPaMMHUPOBAHUH JAPOHOB.

Tewma 4. IIporpammupoBanue 2 0

anroputmoB ynpasiieHust BAC.

Tema 5. Co3naTh CKpUIT HA S3bIKE 2 0 IIpakTueckoe

nporpammMupoBanust C++. 3a/IaHKe

Moayab Ne6. «cnosnib30Banue LTOK Ne 6.
12 4 Tect

aaTYukoB BAC u cO0p 1aHHBIX».

Tema 1. CeHcopbl M TATYUKHU AJ1s1 cOOpa 4 5

JTAHHBIX.

Tewma 2. JlaTunku: akcenepomeTp, 4 5

rupockor, naasHomep GPS.

Tewma 3. Jlarunku ipu cOOpKe B 4 0 [TpakTuka

MacCTEepPCKO. cOopKH

Moayas Ne7. «O0paboTka U aHAIH3 [HOK Ne 7.
8 4 Tecr

JaHHBIX mojera BAC».

Tema 1. COop, 06paboTka 1 aHAIIN3

JAHHBIX (OTOrpaMMETPUUECKOM 4 2

CHEMKH.

Tema 2. COop, 00paboTka 1 aHATIN3 4 2

JAHHBIX OPTO(HOTOCHEMKH.

Moayab Ne8. «IIpumenenne BAC B 12 12 Teet ITOK Ne 8.

PA3JIHYHBIX OTPACIAX».
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Tema 1. Texnonorus npumenenuss BAC

4 4 0
B I'€0JIC3UH U KapTorpaduu.
Tema 2. Texnonoruu npumenenusi BAC IIpoexTHas
B JIPYTUX OTPAciifx, TAKUX KaK: pabora.
— JIECHOE XO34ICTBO; 8 8 0 Joxmam o
— OXpaHa OKpy»Karouleil cpempl; TEXHOJIOTUU
— CEJIbCKOXO03SMCTBEHHBIE PAOOTHI. IIPUMEHEHUS
Monayab Ne9. «3D — MoaeTupoBaHue U ITOK Ne 9.
30 7 23 Tect
npoextupoBanue BAC».
Tema 1. OcHOBBI aBUAMOIETUPOBAHUS 8 9 6
CaMOJIETHOTO TUTA.
Tema 2. OcroBel 3D — MonenmupoBaHusl. 2 2 0
Tewma 3. T1IO mst 3D — moempoBaHus. 4 0 4
Tema 4. I[Togroroska 3D — momenu 6 0 6
MeYaru.
Tewma 5. Mcnonb3oBanune 3D— nmpunTepa 4 2 5
JUIS TTe4aTH KOMILJICKTYIOIIUX.
Tema 6. Be10op HaBecHOTO 4 0 4
o6opynoanus BAC.
Tema 7. Marepuaisl 1y TPOU3BOACTBA IIpoussecTn
2 1 1 MOJEJb IS
BAC.
MeYaTH.
Moayab Nel0 «I'onounsiii BAC». 10 2 8 Tect LIOK Ne 10.
Tema 1. 'onounsrit BAC. 2 1 1
Tema 2. Knaccel, npaBuia, cyeicTBo. 2 1 1
Tema 3. IlocTpoenue cnopTuBHON
TPEHUPOBKHU U COBEPILIEHCTBOBAHHE 2 0 2
MacTEepCTBa.
Tewma 4. T'oHOYHBIE TPacChI». 2 0 2

4.1 B OTKpBITOM IIPOCTPAHCTBE.
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4.2 Ha FPV.

Tema 5. [IpoxosxIeHIE TOHOYHOTO
HCIIBITAHUS.

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

IIpoxoxeHue
TOHOYHOTO
HACIBITaHUS
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4. Copep:xanune nporpaMMmbl
4.1. ba3oBblil YypOBeHb 0CBOCHHSA

Mopyab Ne 1. «OcHoBBI OecninI0THBIX aBHAMOHHBIX cucTeM (BAC): apxurekTypa
BAC».

Tema 1. BBonHoe 3ansTue. TexHuka 6€3011aCHOCTH.

Jlexius: UHceTpykTaxk mo TexHuke Oe3omacHocTH. TexHuka OezomacHoctu. [IpaBuna
MOBE/ICHUS B IOMEILEHUY, TJ€ IPOBOSATCS 3aHSTHUSI.

Tema 2. Teoperuueckue ocHOBEI BAC.

Jlexumsi: 3HAKOMCTBO C OecnmIOTHBIMH — aBHanoHHBIMH  cuctemamu  (BAC).
Omnpenenenue becnmnotHoit ABuarnmonHoit Cuctemsl (BAC).

Tema 3. Apxutextypa BAC.

Jlexusi: 3HaueHre apXUTEKTYphI 47151 3P (HEKTUBHOTO (PYHKIIMOHUPOBAHUS U YIIPABICHUS
BAC. Komnonentst BAC camonerHoro turma.

Tema 4. 3nayenue u npuMenennst BAC B coBpeMEHHOM MUpE.

Jlexuust: Posib TEXHUYECKMX XapaKTEPUCTUK M pa3anyHblX BUJIOB BAC B pemreHunn
Pa3IUYHbIX 3a/1a4.

Moayab Ne 2. «TexHuueckoe ycTpoicTBo 1 KOMnoHeHThI BAC».

Tema 1. OcHoBHBIC TeXHUYECKHE XapakTepucTuku BAC, BEpTOJIETHOTO U CaMOJIETHOTO
THIIOB.

Jlekmusa: OcHOBHbBIE TeXHUUYECKHE XapakTepuCcTUKU BAC BepTOIETHOTO M CAMOJIETHOTO
THIIOB.

Tema 2. Knaccudukanust 6ecrinaoTHBIX J€TAaTENIbHBIX alllIapaToB.

Jlekiuu: Buabsl m texHuueckue xapaktepuctuku BAC: Aspocratuueckue BAC,

PeaktuBusie BAC, BAC camosietHoro tuna, bBAC BepToneTHOro tuma, MyJbTUKONTEPHBIE U
rubpunnsie BAC.

Tema 3. Kommnexc ynpasnenust BAC.

[Ipaktuka: Crioco6bl 000opynoBaHus ynpasiaeHus cuctemsl BAC.

Tema 4. Poccuiickue nponssogurenu bAC u ux nenu.

Jlexuus: OcHoBHble Poccuiickue mnpousBomutenn bBAC. Bxknag B pasButhe
oTteuecTBeHHON nHAYyCcTpuu BAC.

Mopayab Ne 3. «IIpunuuns! nosera u ynpapjiaeHust BAC».

Tema 1. bezonacHOCTh MOJIETOB.

Jlexmusi:  Ompenenenue Oe3omacHOCTH ToNeToB B koHTekcte BAC. 3HaueHue
6e30macHOCTH A7l A3PPEKTUBHOTO U HaJeKHOTO (QyHKIMOHUpoBaHUs BAC. AHanu3 puUCKOB U

OITaCHOCTEMN.
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[Ipaktuka: Beimonnenue 6€30MacHOTO MoJIeTa.

Tema 2. Texauka 6a3oBoro nunotupoBanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasinenne BAC. B cumynsTope BBIIIOJTHUTE B3JET C TOUKH
cTapTa M TOCaJAKy Ha TOYHO OOO3HAYEHHYIO IUIOIIAJKY, ucnosb3ys FPV — pexum s
ynpasneHus. [Iponerure ckBo3b ceprio BOPOT UM MEX1y 0003HAaUEHHBIMU MapKepaMu, COXPAHSISI
CTaOMIIbHYIO BBICOTY M CKOpPOCTb, B pexxume FPV. BrimonnuTe moser mo 3apaHee 3aJaHHOMY
MapIpyTy C¢ HU3MEHEHHMEM BBICOTHI, MCIONb3ysd Kak FPV, Tak u Buj c Tperbero Jjmuna ams
CpaBHEHUs Y(PPEKTUBHOCTH yIpaBiieHUs. Brimonnurte ceputo pazBopotoB Ha 180 rpagycoB Ha
OTPAaHUYEHHOU TeppUTOpHUH, Ucnonb3yd FPV i TouHoro MmaneBpupoBanus. Beinmomnure 3anauay
Mo cOopy OOBEKTOB C Pa3IMYHBIX TOYEK KapThl, UCMOIB3ys FPV st HaBUranuu v TOYHOCTH
P NPUOJIMKEHUH K KaXKJIOMY OOBEKTY.

Tema 3. Yrpasnenne BAC.

Jlexums: [IpmHumne! ynpasnenus camolsieTHbIMU BAC. IIpakTuka: BBINOJHUTE B3JET
BAC camoneTHoro THmna, JTOCTUTHUTE 33JaHHON BBICOTHI M CTAaOWIM3UPYHTE MOJET Ha MPSIMOMN
JuHUU. OCYIIECTBUTE CEPUIO TOBOPOTOB.

Tewma 4. [Ipaktuka noseroB BAC.

[IpakTtuka: [Ipaktuka nmoseroB bAC.

Tema 5. AdpoiMHaMKKa U THHAMHKA TI0JIETa.

IIpakTuka: BbIonHHATE MOJIET HAa OPOHE B CUMYISTOPE IPHU PaA3IUYHBIX YCIOBUAX
noJsieta. (3agaHue BKJIIOYACT B ce0sl BBIOJHEHHE MAHEBPOB BBICIIErO MIJIOTAXa, MOJETHI HA
pa3HON CKOPOCTH U BBICOTE, @ TAKXKE B PA3IMYHBIX IOTOJHBIX YCIOBHUSAX).

Tema 6. IoneTsl B OrpaHM4e€HHOM IPOCTPAHCTBE, APOH — PEHCHHT.

IIpakTuka: BeInogHuTE 3a1aHue MOJIET APOHA B OTPAHMYEHHOM IIPOCTPAHCTBE, BHYTPU
3/1aHUS WIHA CKBO3b Y3KHE IIPOXOJIbI MEKIY MPEIATCTBUAMH.

Tema 7. 3axBar rpysa.

IIpakTuka: BeimosHuTe 3a7aHMe 3axBaT M IEPEMEIICHHUE Ipy3a, aKKypaTHas
TPaHCIOPTHPOBKA.

Tema 8. BrlnosiHeHHE KOHTPOJIBHOTO MOJIETHOTO 3a/laHUs.

[IpakTuka: BeinogHUTE KOHTPOJIBHOE 3aaHKe 1o Moayito. IIponerers Tpaccy.

Moayab Ne 4. «IIporpaMMupoBaHue 1151 I0JIETOB BHYTPH nomeineHus. Python.

Tema 1. OcuoBbl nporpammupoBanust BAC nHa Python.

[IpakTuka: OCHOBHBIE MOHATHUSA O MporpammupoBanuu U ynpasieHun bAC. OcHOBHBIE
¢byHkuuMu  mporpamMmHoro  moisieta.  OmnepalMOHHBIE  CHCTEMBl W MPOrpamMMbl  JUIs
IIPOrpaMMHUPOBaHMSI N1OJIETA.

Tema 2. PaGoTa co CIIMCKOM JTaHHBIX.
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[IpaxTuka: IIporpammupoBanue anropurmMoB ynpasienus bAC.

Tema 3. PazpaboTka anropurma aBToHOMHOTO niojiera BAC.

[Ipaktuka: Pazpabotka anropurma aBToHOMHOTO Tosieta BAC.

Tema 4. Ilpaktudeckoe 3amanue: Hanucars nporpammy Ha Python mms aBroHOMHOTO
nosiera BAC MynbTu potopHOro tuma BHyTpu nomerienus (B orcyrcrBun GPS curnana).

Mopyabs Ne 5. «IIporpaMmmupoBaHue KOHTpoJiepa, ycraHoBJIeHHOro Ha BAC npu
nomoiu C++y.

Tema 1. VM3ydeHue HaBBIKOB CO3/IaHUSl AJITOPUTMOB [yl OECTIMIIOTHBIX JIETATEIbHBIX
anmnapaTtoB (IporpaMMHpoBaHue aBTOHOMHOTO nosera Outdoor u Indoor).

[MpakTuka. Pa3zpabotats anroputM aBToHOMHOTO nosera Outdoor u Indoor.

Tewma 2. OOmuue cBeneHus o sA3bIke nporpammupoBanust C++.

Jlexusi: OcHoBHBIE OHATHS. AndaBuT a3bika. [IpocThie onepanuu.

Tema 3. Peanmzarust C++ B mporpaMMHUpPOBAaHUH JPOHOB.

[IpaxTuka: I[lpuMeHeHre npakTHYeCKNX HABBIKOB IPOTPaMMUPOBAHUSI.

Tewma 4. IIporpammupoBanne anroputMoB yrpasieHus bAC.

[Ipaktuka: [IporpaMmMupoBaTh OSCHUIOTHHK Ha BBITIOJHEHHE MPOCTEHINNX ICHCTBHIMA
«BBEPX, BHU3», «BJIEBO, BIIPABOY.

Tema 5. Hamucarp nporpammy Ha C++.

[IpakThka: BEINOIHUTE CKPUNIT HAIUCAHUS TIPOTPAMMBI.

Moayab Ne 6. «Ucnosib3oBaHue 1aT9uK0OB BAC u cO0p JaHHBIX».

Tema 1. CeHcopbl U AaTUMKH U1 cOOpa JaHHBIX.

Jlexuwms: Kak paGoraror maruuku. Ponas matumkoB Ha ycrporictBe. [IpakTmka: kak
JTaTYUKU paboTaroT ¢ nHpOpMaIen.

Tewma 2. JlaTunku: akcenepoMeTp, TUpockoI, gansHomep GPS.

Jlexuus: OnpeneneHre JaTYNKOB U UX POJIb B CUCTEME ynpasiieHus U HaBurauuu bAC.
3HayeHue 1aTYUKOB JJIsl 0OecreueHUs] aBTOHOMHOCTH, CTaOMIIBHOCTU M O€3011aCHOCTH IOJIeTa.

IIpakTuka: MHTErpUpyliTe AaTYUKN B CUCTEMY YIPABJICHUS APOHA, MOJKIIOYHMB HX K
aplyHHO—KOHTPOJIJIEPY IOJIETA.

Tema 3. laTunku npu cOOpKe B MaCTEPCKOM.

IIpaktuka: Tpenaxep JlabHOMEp PaCCTOSHUE B MACTEPCKOM.

Mopayab Ne 7. «O6padoTka u aHaIu3 AaHHBIX nos1eTa BAC».

Tema 1. C60p, 06paboTKa 1 aHAIN3 AAHHBIX (POTOrPaMMETPHUECKOM ChEMKH.

Jlexuus: M3ydyeHnue TexHoJI0rHM cOopa 1 00paboTKa TaHHBIX (OTOTPAMMETPHUST CHEMKH.

[IpakTrka: AHanu3 NOJYy4EHHBIX JAHHBIX MO CPEACTBAM (POTOTPAMMETPUUYECKON ChEMKH.

Tema 2. C60p, 00paboTKa M aHAIHU3 JaHHBIX OPTOPOTOCHEMKH.
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Jlexuus: Mzyuenne TexXHOJIOTHUH cO0pa 1 00paboTKa TaHHBIX OPTO(HOTOCHEMKH.

[MpakTuka: AHaJIN3 MOTYYCHHBIX JAHHBIX I10 CPEICTBAM OPTO(POTOCHEMKH.

Mopyab Ne 8. «Ilpumenenne BAC B pa3jJIM4YHBIX 0TPACIAX».

Tema 1. Texnonorus npumenenust BAC B reosie3uu u kaprorpaduu.

Jlexmusi: Passutne n npumenenus BAC B reonesun u kaprorpaduu. Coop u 00padboTka
naHHbIX. [Ipouieypa no ncnoyib30BaHUIO BO3AYIIHOTO [IPOCTPAHCTBA.

Tema 2. Texaonoruu, npumensiembie BAC B qpyrux oTpacisx, TaKHX Kak:

—  JIECHOE XO3SICTBO;

—  OXpaHa OKpY)KarollleW Cpe/ibl;

—  CEJIbCKOXO35HCTBEHHBIE PAOOTHI.

Jlexuusi: MOHUTOPUHT ¥ MHBEeHTapu3auus yroauid. Co3iaHue 3JeKTPOHHBIX KapT MOJIeH.

Jlexumsi: YTOUHEHHME TpaHUIl JICCHUYECTB. BbIsSBIeHWEe U OIleHKa yiiepda oOT
Ype3BbIYAHBIX CUTYallUM.

Jlexiusi: COop, aHAIM3 M aKTyaJlM3alMsl JaHHBIX O COCTOSIHUM OKPY)KAloIleWd cpebl.
@dukcanus BBISBICHHBIX HAPYIICHUH HOKOJOTHYECKOTO 3aKOHOJATENhCTBA. BEIsSBIEHUE
HECaHKIIMOHUPOBAHHBIX CBAJIOK U OIpe/IeIeHHE UX 0ObEMOB.

Moayab Ne 9. «3D — mogesnpoBanue u npoekTupoBanue BAC».

Tema 1. OcHOBBI aBUaMOACITUPOBAHUS CAMOJIETHOT'O THUIIA.

Jlexusi: OnpeneneHue aBUaMoJIeIMPOBAHUS U €T0 3HaUCHHE B 00YUEHUH, pa3BICUCHHIX
Y Hay4YHBIX HccaenoBaHusax. [IpakTuka: BeIOpaTh MaTepuaibl U codpats kopimyc BAC.

Tema 2. OcnoBbl 3D — MmonenrpoBaHus.

Jlekius: OcHoBHBIE TepMUHBI M OHATHS B 3D — MmonenupoBanuu. [Ipouecc cozpanus 3D
MOJEIIEN.

Tema 3. IIporpammHoe obecnieuenue st 3D — MoaenupoBanms.

[Ipaktuka: [IpoextupoBanue kopmyca u aeraneit BAC.

Tema 4. [Togroroska 3D — Moenu x medary.

[Ipaktuka: IlogrotoButs 3D-monens ans medatu Ha 3D-mpuntepe. OtpaboTarth
MIPUMEHEHHE COOTBETCTBYIOIIEr0 HHCTPYMEHTAPHS TPOTPaMMHOTO 00eCTIeueHHSI.

Tema 5. Ucnonb3oBanue 3D — npunTtepa, neyars komruiekrytommx bAC.

Jlexmusi: Texnonorus padbotsl 3D npuHTEpa.

IIpaktuka: Ileuats koMIutekTyronux aetaneil. llnudoska u o6padoTka geranei.

Tema 6. Beibop HaBecHoro 060opynoBanus bAC.

[IpakTuka: Dkcryaraius HapecHOTo obopynoanust BAC.

Tema 7. Marepuainsl 11 npousBoactsa bAC.

Jlexuus: 3HaueHre MPaBUIILHOTO BbIOOpa MaTepuaioB Juist pou3BoacTea BAC.
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[Ipaktuka: BeiOpaTe onTUMadbHBIE MaTepuanbl Ui Mpou3BoAcTBa Kopiyca BAC ¢

y4eToM TpeOOBaHMI MO TPOYHOCTH, A3POJMHAMUKE U SKOHOMHUECKON A(PPEKTUBHOCTH.
Moayab Ne 10. «I'onounsblii BAC».

Tema 1. 'onounsiit BAC.

Jlexus: Onpenenenne roHouHoro bAC u ux poJib B COPEBHOBAHUSIX M YEMIIMOHATAX.

[Ipaktuka: Pazpaborars u HacTpouts cioptuBHyt0 BAC 1151 yyacTusi B TOHKaXx.

Tema 2. Kitacchl, mpaBuiia, CyIelicTBO.

Jlexusi: 3HaueHue copeBHoBanui o BAC 115 pa3BUTHS UHIYCTPUM M TEXHOJIOTUH B
o0nacTu OECIMIIOTHON aBUAILMH.

[Ipaktuka: IlogroroBka K y4yacTHMIO B COPEBHOBAaHMSIX I1I0 aBTOHOMHOMY
MUJIOTUPOBAHMUIO, COOTIOAAS MpaBuiIa U TPeOOBAHMSI K YIaCTHUKAM.

Tema 3. [TocTpoeHne CIOPTHBHOM TPEHUPOBKH M COBEPIICHCTBOBAHUE MACTEPCTBA.

[IpakTuka: YiydiieHue HaBbIKOB MAHEBPUPOBAHUS M HABUTAIIUH ITYTEM ITPOXO0KICHUS
CJIOHBIX MApIIPYyTOB HA BPEMSL.

Tema 4. 'oHOUYHBIE TpPaCCHI.

IIpaxTuka: IIpoxoxkaeHre TOHOYHBIX TPACC B OTKPHITOM IIPOCTPAHCTBE.

IIpaktuka: Ilpoxo’kJeHne TOHOYHBIX TPAcC HA CUMYIATOPE, OTPAOOTKa CIIOXKHBIX
MapuIpyTOB.

Tema 5. [Ipoxoxaenne roHouHoro ucnbeiTanus. [Ipaktuka: [IpoxoxaeHHE TOHOYHBIX

TpacC Ha BPEMs, BBIIIOJIHCHUC CJIOKHBIX U ITPOCTBIX TOHOYHBIX HUCITBITAaHUI.
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5. Kanenpapublii yueOHbIi rpaguk

Cpoku

Bcero

HaumeHnoBanue KosmuectBo | IIpoxoKuTe/ IbHOCTD.
) peanuzanum, I[ncmin.nuﬂm (MoxyJn). akAIeM. | OHOTO 3ANSITHS
T KOJIN4€eCTBO Ba3oBblii ypoBeHb 0CBOEHUSI YacoB B - i)

Y4eOHBIX Heleb roj

1 2 Mogayns Ne 1. «OCHOBBI OECHMIOTHBIX aBHAI[MOHHBIX 8 2 45
cucrteM (BAC): apxurekrypa, BACy.

1 4 Monynb Ne 2. «TexHndeckoe yCcTpoiCTBO U KOMIOHEHTHI 8 2 45
BAC».

1 18 Monynb Ne 3. «[Ipunanumme! monera u yrnpasieHust BACy. 36 2 45

1 ) Monyne Ne 4. «IIporpammupoBanne BAC ans mosetos 10 2 45
BHYTpH nomemieHusi Pythony.

1 5 Monyne Ne 5. «[IporpaMMupoBaHne KOHTpPOJUIEPA, 10 2 34
ycraroBieHHoro Ha BAC npu momomu C++y.

1 6 Monayne Ne 6. «Mcnonb3oBanue marunkoB BAC u c6op 12 2 45
JTAHHBIXY.

1 4 Mogayne Ne 7. «O6paboTka U aHaIU3 JAHHBIX TOJETa 8 2 45
BACy.

1 6 Moayns Ne 8. «lIpumenenne BAC B pa3nuyHbIX 12 2 45
OTpacisix»

1 15 Moayie Ne 9. «3D — MoierpoBaHue B TPOSKTUPOBAHHE 30 2 45
BAC».

1 5 Monynb Ne 10. «"'onounsiit BAC». 10 2 45
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6. OneHoOYHbIEe MaTepHAJIbI
6.1. @®opMBbI AMATHOCTHKH YCIIEIIHOT0 OCBOEHUSI MOJIYJIeil MPOrpaMMbl

HaumenoBanue ®opmbl ®opMbl YPpOBHM 0CBOCHUs 3HAHUH
MOJYJISA 3aHATHI MoJABeIeHUs UTOr0B Husknit Cpennuii OtrcyrcrBHe 3HAHMHT
YPOBeHb YPOBEHb 3HAHU I
3HAHUI
ba3oBblii ypoBeHb 0CBOCHHS IPOTPAMMBbI

Moayas  Ne 1. | JIekuun, Omnpoc caymareneit no npoiieHHsIM | OTCyTCTBUE Hesnauutensublie | [Ipounsie 3HAHUSA B
«OcHOBBI JCKYCCUH TEMawm, M0/IBEJIEHUE UTOTOB | 3HAHUH, cialble | 3aTpyAHEHUS B | IpaBUJIAX TEXHUKH
0eCMUJIOTHBIX (TeopeTnueckue | AMATHOCTUKH OCBOCHUS MOTYJISI. 3HAHUS 0 | oTBeTax mo | 6e30MacHOCTH,
aBUALMOHHBIX 3aHATHUS) Temsl 11 onpoca: poiiIeHHOM TEPMHUHOJIOTUN U | ONpEAETCHUSIX,
CHCTEM (BAC): — MpaBWJIa TEXHUKN O€30MMacCHOCTH; Marepuaie ONpEeICIICHUSX MPUMEHEHUH U CTPYKType
apPXHMTEKTYpa, — onpeaenenne bAC; BAC BAC
BAC». — xommoHeHTsl BAC;

— 3HaueHue u npumenenue bAC;

— posib BAC B cCOBpeMEHHOM MHpE,

KaKue 3aJja4y PEeIIaroT IPY IOMOIIU

BAC
Moayns  Ne 2. | Jleknum, Ompoc caymarenei mo npoiaeHHbIM | OTCyTCTBUE Hesnauutenbupie | [Ipounbie 3HaHUS B 007IaCTH
«Texnnueckoe JUCKYCCUHU TEMaM, MOJABEACHUE UTOTOB | 3HAHUH, cialbie | MPOoOesbI B | TEXHUYECKOI'O0 yCTPOMICTBA.
yCTpOiicTBO U | (TeopeTuuecKkue | IMarHOCTUKU OCBOCHHUS MOJYJIS. 3HAHUS O | 3HaHUU 3HaHUs O TapaMmeTpam
KOMIIOHEHTbI 3aHATHSA). — TEXHUYECKHE XapaKTEPUCTUKHU | IPOHJACHHOM TEPMHUHOJIOTHH U | KJaccu(ukanuu BAC.
BAC». [IpakTuueckue BAC  (BeproneTHOro/caMoJieTHOTO | Marepuaie ONpeIeTICHUSX Texuuueckue

3aHSATUA TUIA); TEXHUYECKOTO XapaKTEPUCTUKHU

— Knaccudukamuu bAC; ycrporictBa BAC | camosneTHoro u

— Poccuiickue npousBoautenu bAC BEPTOJIETHOIO THUIIA
Moayas Ne 3. BrinosHeHue 1oneTHOTO 3a0aHus: Cnaboe ymenue | YMeHue YBepeHHas pabora B
«[TpuHIHANBI ITunotupoBanue npu MOMOIIMA | TAJIOTUPOBAHUS | MPABUIIBLHO nporpamme FPV
noJiera " cumynaropoB 1 FPV. (mpoxoxaenue I0JIb30BaThCS
ynpasiaenust BAC». Tpacchl 3a 20 ceKyH) obopynoBaHHEM
Moayas  Ne 4. | [Ipakruueckue Hamucate nmporpammy Ha Python st | Mogens He | He yBepeHHoe | Mojens jgeraet
«IIporpaMmmMupoBaH | 3aHATUA aBToHOMHOro mnoinera BAC wmynbTH | neraer yIIpaBJICHUE
ue BAC s POTOPHOTO TUIIA, BHYTpU
NM0JIETOB  BHYTPH
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NnoMelleHnst nomemenus». (B orcyrcrBum GPS
Python». CHT'HAJIA).

— JIBUKEHHE MOJIENH
Moayas  Ne 5. | Jlekuun, Hanucats nporpammy C++: Cnaboe ymeHnue | YMeHue YBepeHnHas pabota C
«IIporpaMMHpoOBaH | JUCKYCCUHU — JIBUKEHHE MOJIETIN «BBEPX—BHU3Y»; | IPOrpaMMUpPOBa | IIPABUIILHO IIporpamMmon
He  KOHTPOJLIEPA, | (TEOPETHYECKUE | — JIBMIKEHUE KOTKPBITh, 3aKPBITh HUYSI I0JIb30BaThCS
YCTAHOBJIEHHOTO HA | 3aHATHSA). 3axBaT» 00opyI0BaHNEM
BAC npu nmomoum | [Tpakruyeckue
C++». 3aHSTHSA
Moayas  Ne 6. | Jlekuuw, Hcnone3oBanue nporpaMMHoro | CnaOblii HaBbIK | YMeHME VYBepeHHas pabora c
«Hcnonb3oBanue JTCKYCCUU obecrnieueHus A1 00pabOTKH JaHHBIX | COOPKU U | IPaBUIILHO 00opy10BaHHEM TSt
natuukoB BAC u | (Teopetuueckue | u MPUMEHEHHUS, MOJIyYEHUE | HKCIUTyaTalluu MOJIb30BaThCA noJtydyeHust uHpopmaluu
c00p JaHHBIX». 3aHATHUSA). uHdpopmanuu U3 MOJTy4YEHHBIX | 000pyI0BaHUS 000py/10BaHUEM U
Moayar  Ne 7. | IIpaktuueckue JAHHBIX IIPUMEHEHHE
«O0padoTka M | 3aHATHUS TEXHOJIOTUHU
aHaJIn3 AAHHBIX
noJietra BACy.
Moayas  Ne 8. | Jlekiun, Hamucares  nmoknax, mnoxarotoButs | He  packpsita | [Ipe3enTarms Bri6pana aKTyajbHas
«IIpumenenne BAC | nuckyccuu npeseHranuo Ha Temy: «bAC B | Tema Joknana, | HOATOTOBIIEHA, HE | oTpacib npuMeHeHus BAC,
B Pa3JMYHBIX | (TEOPETUUYECKUE | PA3IIMUYHBIX OTPACIIX) Ipe3eHTalMsl HE | pacKpbiTa  TeMa | JOKJIaJ MOJTHOCTBIO
0TPaCIsIX». 3aHATHSA) MOJITOTOBJICHA JOKJIaza pPacKpbIBaET TEMY
Mopyab Ne 9. «3D — | Jlexkuun, OpraamzoBath Mactep — kimacc, B | CnaOblli HaBBIK | YMEHHE YBepeHHas paborta,
MOJIeJIMPOBAHUE M | JIUCKYCCHH pamKax KOTOPOTO ciymatenu | cOopku W | IPABUIIBLHO MOJETUpOBaHUE U CcOOpKa
NPOeKTHPOBaHUE (TeopeTHyecKue | CMOJCTUPYIOT M OQGOPMAT MOJEIb | MOJCIHPOBAHMS | MOJIB30BAThCS MOJIENN
BAC». 3aHATHSA) BAC BAC 000pynoBaHNEM
Monyas  Ne  10. | IIpakruueckue [IpoBegeHne MTOTOBOrO TOHOYHOTO
«I'onounbliit BACy. | 3aHATHA COPEBHOBATEIHLHOTO roJjera u

ydyacTHe  BCEX  CIyliarenei B

COPCBHOBAHN U
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7. PecypcHoe o0ecnieueHue
7.1. TpeOGoBaHuUs K MOMeNIEHUAM
7.1.1. Cneunanu3upoBaHHbIE KIACChl (KPYKKH) CO3AAr0TCsl Ha 0a3e 0011e00pa3oBaTEIbHBIX
opraHu3aiui (IKom).

7.1.2. KomndyecTBo paboumx MECT IS CO3JaHUs CICHUATM3UPOBAHHOTO Kilacca (KpyXKa) — He
MeHee 12 pabounx MeCT IS 00yJaroIIHXCsl.

7.1.3. Jlnsg co3maHusi CHCIMATN3UPOBAHHBIX KJIACCOB (KPYXKKOB) HEOOXOJMMO MPEIYCMOTPETH
MTOMETICHUS JJIs1 TPOBEICHMSI AyIUTOPHBIX, TPAKTHUSCKUX 3aHATHI M OpraHU3aI[uy IMOJICTHBIX 30H.

7.1.4. Jlna npoBeeHMs] ayIUTOPHBIX M MPAKTUYECKUX 3aHITHM, KOTOPOE BKIIIOYAET B ceOs
CJIEIYIOIIME 30HBI B COOTBETCTBUU C KOJIMUYECTBOM PabOUYUX MECT:

— pabouas 30Ha CO CTOJIaMH, 000PY/IOBaHHAs B TOM YHCJIE MEPCOHATBHBIMHI KOMITBIOTEPAMH;

— peMOHTHas cTaHuus U 30Ha 3D—nevaru;

— pabouee MeCTO Mpeno1aBaTes;

—  MaJias MoJIeTHas 30Ha.

st mpoBeieHNs ayTUTOPHBIX, MPAKTUYECKUX 3aHATHI U OpraHU3alud MaJIOW MOJIETHON 30HbI
PEKOMEHIOBaHO 00OecIeunTh momenieHue miomnanapio He Menee 100—120 M 2 1 BBICOTOM MOTOJIKA HE
MEHee 3 M.

7.1.5. OcHoBHasi TmojeTHass 30Ha — OOOpyIOBaHHAas IUIOMIAKA JUISI JTUCTAHIIMOHHOTO
MUJIOTUPOBAHUS OECIMIOTHBIX BO3IYIIHBIX CYJOB PEKOMEHJOBAHO OOECHEeYHTh MOMEIIEeHUE OOIen
mwiomanapo He MeHee 100 M2 U BEICOTOM MOTOJIKA HE MEHEE 3 M.

7.1.6. Bo Bcex mNOMEMIEHHSIX HEOOXOAUMO OOECIEYHTh OCBEIIEHHE B COOTBETCTBUU C
neiicteyrouumu TpeboBanusimu (CanlluH) x BHyTpeHHEMY ocBelieHn0 paboynx MECT.

7.1.7. Bo Bcex MOMEIIECHUAX HEOOXOIUMO 00€CTIeUnTh HATMIKUe ceTH HTepHET O CKOPOCThIO
He menee 100 Mo/c.

7.1.8. Ilpu opraHu3anuy MOJETHBIX 30H HEOOXOIUMO 00ECIeYnTh HAU4Ke IeMI(PUPYIOIIET0o
MOKpPBITUS MoJ1a. [ToBepXHOCTH 10KHA OBITH MAaTOBOW U UMETh HEOJAHOPOIHBINA PUCYHOK. JlomycTuMO
WCIO0JIb30BaHKE HAlleYaTaHHBIX OaHHEPOB.

7.1.9 Tlpu opranuzanuu pabouux MecT oOydaroluxcs sl MPaKTUYECKUX paboT HE0OX0AUMO
obecrieunTh (DYHKIIMOHANIBHBIE CUCTEMBbl BEHTHIISALUU M OTOIUICHHS, MO3BOJISIIOIINE MPOU3BOIUTH
MPAKTUYECKUE 3aHATHUS, a TakKe HaIu4ue KOHTYpa 3a3eMJICHHUS IS DIEKTPONUTAHUS U CETH
CIIa00TOYHBIX MOJIKIIOYSHHUH C OTITOPA3BA3KOM M BHYTPEHHUM COMPOTHUBIEHUEM K DIIEKTPONUTAHUIO U
c1aboTo4yHbIM ceTssM. HeoOxoaumo obecneunTh co3aanne yCIOBUH ISl COXPAHHOCTH IOPOTOCTOSIIETO
obopynoBaHus (CKIAJICKOE MOMEIICHUE A XpaHEeHHs, HaJuuue HWH)KEHEPHO—TEXHUYECKUX CPENICTB

OXpaHhl, B TOM qucCie CHUCTCMBI BI/IILCOH8.6JIIOILCHI/I$I) . OO0s3aTeNbHO: TpeGOBaHI/IC 110



HO)KapO6e3OHaCHOCTI/I — HaJIMYMUC NPOBCPCHHOTO OTHCTYIIHUTCIIA, a TAKKC HAJIWMYHUC OTHCYIMOPHBIX

ceiipoB MM CyMOK Il XpaHEHUSI aKKyMYJISTOPOB.

7.2. MaTepI/laJILHO — TEXHUIECKOE€ OCHAIICHUEC IIJIOIHAIKHA IPOBECACHUA 06p330BaTeJ'IbHOF0

7.2.1.

npouecca
OOmas 30Ha:

CTEIUIKH IS XpaHEHUSI 000PYI0BaHUS;
MHTEPAKTUBHBIN NHBEHTAPb;

SIIIUKY JJI1 XpaHEHHS Belel 1 000pyA0BaHMSL.

Mautas nosieTHasi 30Ha:

ceTuaThlil KyO He MeHee ueM 3x3x3M;

MaThl JUIsl CMATYEHHUS yapa [py MaJileHuU KONTEPOB;

CTallMOHAPHBIN MOYJb; YJIbTPa3BYKOBbIE U3JIydaTeIu MasKy (He MeHee 4 MIT.);

KOMILJIEKT MPOBOJIOB JUIsl COEIMHEHUS U3TydaTeseil; KperieHne n3iiydaTesieil Ha CTEHy.

OcHoOBHas MoJIeTHAS 30HA:

obmas miomaas He MmeHee 100—300 M2, orpaxkaeHue 3alUTHON CETKOM;
KOMILJIEKT TPACCHI JIJIS TTOJIETOB;

aMOPTH3UPYIOIIUE MATHI Ha TOJI OOIIEH TOJIETHOM 30HHI;

cUcTeMa yJIbTPa3BYKOBOM HaBHUrallMu B ToMeNIeHnH, copmectumoit ¢ bBC.

PemonTHas ctannums u 308a 3D—1eyaru:
CTOJI pabOUYMii MOHTa)KHHKA,
panuoaniaparypet;

pabouee Kpeciio Ha KoJiecax;

CTOJI KOMITBIOTEPHBIN;

3D — npuHTEp;

nporpaMmmHoe odecrieueHue st coznanust 3D — moneneii;
nporpamma juist iedatu 3D — npuHTEpa,
nasyibHas CTaHIUA ¢ PEHOM;
JIBIMOYJIOBUTEIB;

KJIEEBOU MUCTOJIET;

Habop Haaduel;

IITAHTCHIIUPKYJIb;

Ha0op MAapHUPHO—TYOLIEBOTO MHCTPYMEHTA,;
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— KJIIOYU I IPOIEIIEPOB;
— Ha0Op MHCTPYMEHTOB IS MANKY;

— nepxarenb « TpeTbs pyka» ¢ JIyIou;

— KOBPHK JJIsI NTAWKH;

— mpubOp U3MEPEeHHUs HANPsDKEHUs OaTapeu;

— pyJeTKa U3MEepUTENbHas;

— 3@XHUM JUIsI MOTOPOB;

— Ha0Oop MIECTUTPAHHBIX KIHOYEH YJUIMHEHHBIX;
— Ha0Op OTBEPTOK 71l TOUHBIX PaboT;

— TOPUEBOM KITIOY;

— KpUMIIED;

— IIypymnoBepT + Habop OuT;

— HOYTOYK;

— MBbIIIb KOMIIBIOTEpHAS;

— PEMKOMIUIEKT, IMpelHa3HauYeHHbIH Uil  [pOrpaMMUPYEMOro  y4yeOHOro

KBaJIPOKONTEPA;

Habopa

— PEMKOMIUIEKT, IpeIHa3HaYeHHBIN JJIs1 KOHCTPYKTOpA CIIOPTUBHOTO KBAJAPOKOITEPA;

— Tym0a JUIi UHCTPYMEHTOB cliecapHasl.

7.2.5 PaGouee MmecTo 00yJaromnierocs:

MIPOrpaMMHUPYyEMbIil yueOHbINH HAOOP KBAAPOKOMNTEPa;
— TMporpaMMHpyeMblil y4eOHbII KBaAPOKOMTED;
— KOHCTPYKTOD CIIOPTUBHOTO KBaJPOKOMTEPA;

— JAOIIOJIHUTCIIbHBIC AKKYMYJIATOPBI JJIA nporpaMMupyemMbIX y‘Ie6HBIX

KBaJPOKONTEPOB U CIIOPTHBHBIX KBaIPOKOIITEPOB;
— FPV ouku (mem);
— KJIEEBOM MHUCTOJIET;
— Habop Haaduen;
— LITaHTE€HLIUPKYIIb;
— Habop MApHUPHO—TYOLIEBOTO UHCTPYMEHTA;
— KIII0Y JUIs IPOTIEIJIEPOB;

— mnpubop n3Mepenus Hanpspkenus LiPo Garapen;

Ha0boOpOB
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pYyJETKa U3MEPUTENbHAS;
3a)KHUM JJ11 MOTOPOB;

Ha0Op IMIECTUTPAHHBIX KIIIOUEH y/IIMHEHHBIX;

Ha0Op OTBEPTOK ISl TOYHBIX PadOT;

TOPLEBOM KITIOY;

KpHUMIIED;

HOYTOYK (nu [I9BM);

JIECKTOIHOE MporpaMMHoOe o0ecrieueHue a1 HoyrOyka (unu [I1DBM);
(hoTorpamMMeTpruecKoe NporpaMMHOE 00ecrieueHue;

KOMIIBIOTCPHAA MbIIIb,

CUMYIJIATOP AJIA aBTOHOMHBIX ITOJICTOB;

MIPOrpaMMHOE OOecreueHue sl TPEXMEPHOTO MOAETUPOBAHUS;

paboyee Kpecio Ha KoJecax;

TymOa JiJIsi ”HCTPYMEHTOB CliecapHasi;

CTOJI KOMITbIOTEPHBIH.

7.2.6 Pabouee MecTo memarora:

HOYTOYK (wmu [I9BM);

MyJAbT PaIHOyIPABIICHUS;

JIECKTOITHOE TIPOrpaMMHOE oOecrieueHne st HoyToyka (unu [I9BM);
KOMIIBIOTEPHAsI MBIIIIb;

CTOJI KOMITBIOTEPHBIN;

pabouee Kpeciio Ha KoJiecax;

MoY;

MapIIpyTH3aTop;

poyrep.
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8. Cnucok McnoJib30BaHHOM JIUTEPATypPhbI:

®denepanbHblil 3ak0H oT 29.12.2012 Ne 273—D3 «O6 obpazoanuu B Poccuiickoit @enepamnumny
Vka3 [Ipe3unenra Poccuiickoit ®denepauuu oT 07.05.2018 Ne 204
«O HalMOHAJIBHBIX LEJSAX U CTpaTermuecKux 3amadyax pa3Butus Poccuiickoit denepamnuu Ha
niepuo 110 2024 rona.

Pacniopspkenue [IpaButensctBa PO ot 21.06.2023 Ne 1630—p «O6 yrBepxaenun Ctpareruu
pazBuTus OecrioTHOM aBuanuu Poccuiickoit ®enepanmu Ha nepuon a0 2030 roma u Ha
nepcnekTuBy 10 2035 rosa v miaHa MEpOTIPUSITUH TI0 €€ peann3aliumy.

Pacnopsokenue [lpaBurensctBa Poccuiickoit ®emepanmu ot 31.03.2022 Ne 678-—p
«O0 yrBepxkaennu KoHuenmuu pa3BUTHs JONOJHUTEIBHOTO 00pa3oBaHus AeTel U MPU3HAHUU
yTpatuBmUM cuity pacriopsokenus [IpaButensctBa Poccuiickoit @enepammu ot 04.09.2014
Ne 1726-p».

Opranuzanus  OOCITY)KMBaHHS  BO3AYLIHOTO  JIBIDKEHHUS:  Y4eOHHMK JJIi  CPETHEro
npodeccuoHanbHoro obpaszoBanust / A. JI. ®ummH, A. P. becryrun, B. A. CanHuKOB; moj
Hayunoi penakuueit FO. I'. [llatpakoBa. — Mocka: U3marensctBo IOpaiit, 2022. — 515 ¢. —
(ITpodeccuonanbroe obpazoBanne). — ISBN 978 — 5 — 534 — 07607 — 3.

becniunotHeie nerarenbHble anmaparbl. OCHOBBI  YCTpOWCTBa M (PYHKIIHMOHHUPOBAHMS
/AdanaceeB, YueOHUKH U yuebd. mocob. — MockBa: MAU. ISBN:978—5—-85597—093—7.
becniunoTHble jeTatenbHbIE anmaparbl: HArPy3KU W HarpeB: ydyeOHOoe mocobue sl CpelHero
npodeccuoHanbHoro oopazoanus / B. U. [loropenos. — 2—e uzn., ucnp. u gon. — Mockaa:
M3narensctBo IOpaiit, 2024. — 191 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-10061—7. — Tekcrt: anekTpouHbIii // Ob6pa3zoBaTenbHast miathopma FOpaiit [caiir].

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