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IlosacHuTeNLHAA 3amIMcKa

Bsenenue
[Iporpamma «becnuinoTHbIe aBHAIIMOHHBIE CUCTEMBI» (Hasiee — [Iporpamma) paccunrana

Ha oOywarommxcsi B Bo3pacte 12 — 17 n;er, cpok peanuzanuu mporpammbl 1 y4eOHBIH TO/I.
[Iporpamma  mpenmonaraer  pa3BUTHE  OOydalOmMXCs B OOJIACTH  MOJEIHMPOBAHUS,
IIPOrpaMMUPOBaHUs, NWJIOTHPOBAaHUS, a TaKXKe HalpasiieHa Ha (OpPMHpPOBAHHWE 3HAHUN U
HaBBbIKOB, HEOOXOOUMBIX Ul pPabOThl ¢ OECHWIOTHBIMM aBUALMOHHBIMH CHUCTEMaMH,
CIOCOOCTBYET Pa3BUTHIO MHXEHEPHO-KOHCTPYKTOPCKOro MbinuieHusi. Ilporpamma
«becnunoTHbIe aBUAIIMOHHBIE CUCTEMbD» pa3paboTaHa ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH U
MHTEPECOB 1IeJICBON ayJUTOPUN 00yUaroIUXCS.

[Iporpamma sBiIsleTCS aBTOPCKOM M COCTaBJI€HA JUIsl OpraHU3aLUMU JIOTOJIHUTEIbHON
JesITeTbHOCTH Ha 6a3e OCHOBHOTO 00IIEro, cpeaHero o0mero o0pa3oBaHusi 1 OPHEHTUPOBAHA HA
00yYaroImuXxcs, MPOSBISIFOIINX HHTEPECH U CKIIOHHOCTH B 00J1acTH MHPOPMATUKY, MATEMATHKH,
(GU3UKH, TEXHOJIOTUH, OCHOB 0€30I1aCHOCTH KU3HEESITEIbHOCTH U aBUALIUU.

HopMaTuBHBIe OCHOBaHMA A5 Pa3padoTKH NPOrpaMMbI:

— @enepanbHblil 3aKk0H 0T 29.12.2012 No 273—-®3 «O06 obpazoBanuu B Poccuiickoi
Denepauuny;

— Vka3 Ilpesunenra Poccuiickoit ®epepaunu ot 07.05.2018 Ne 204
«O HalMOHANBHBIX LEJNSIX U CTpaTerHyecKux 3ajgadax pa3Butus Poccuiickoit ®exepanuu Ha
niepuosa 110 2024 ronay;

— Pacnopsokenue IpaBurtensctBa Poccuiickoit @eneparnmm ot 21.06.2023 Ne 1630—p
«O6 ytBepknenun Ctpareru pa3BUTHS OecnuinoTHOM aBuanmu Poccuiickoil denepanuu Ha
nepuon 10 2030 rona u Ha nepenektuBy A0 2035 roja v miaHa MEpONPUATHIA 110 ee peaTu3aluny,

— Pacnopsokenue [lpaButensctBa Poccuiickoit @eneparun ot 31.03.2022 Ne 678—p
«O6 yTtBep)kaeHnn KoHuenuu pa3BUTHS JOMOJIHUTEIBHOTO 00pa3oBaHus JeTel U MpU3HAHUU
yTpaTUBLINM cuily pacnopsbkeHus IIpaBurensctBa Poccuiickoit @enepaunn ot 04.09.2024
Ne 1726-p»;

— IlocranoBienne [7aBHOTO TOCYAApPCTBEHHOIO CAHUTApHOro Bpauda Poccuiickoin
@eneparun ot 28.09.2020 Ne 28 «OO6 yrBepxnaenun CII 2.4.3648-20 «CanurtapHo—
SMHUIEMHOJIOTHYeCKHe TpeOOBaHUS K OpraHM3alusM BOCHUTAHHS M OOyuYeHHs, OTIbIXa U
03JI0pOBJICHUS IETEH U MOJIOAEKIN;

— IIpuxa3z MunuctepctBa mpocBemeHust Poccuiickoit ®enepauuu ot 27.07.2022
No 629 «O6 ytBepxnaeHuu Ilopsimka opraHu3alMd W OCYIIECTBICHUS 00pa3oBaTebHON

JACATCIIBHOCTH I10 AOIMOJIHHUTCIIBPHBIM 06H1606pa30BaTeJ'IBHBIM IporpaMmmamy».
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HamnpagsjieHHOCTBH IPOrpaMMbl — TEXHUYECKAS.

AKTYyaJIbHOCTb IPOrPaMMBI.

B coorBerctBuM ¢ yrBepkaeHHoW IIpaBurenbctBoM Poccuiickoit  ®Depeparuu
pacniopsbxerreM oT 21 uronst 2023 Ne 1630—p Crparerueit pa3BuTis OeCIMIOTHON aBHAllUM HA
nepuos 110 2030 roga u Ha nepcnekTuBy A0 2035 rona, B OvpKaiime mecTh ¢ OJOBUHOM JIET B
Poccun noikHa mOSBUTBCS HOBask OTpPAcib SKOHOMHUKH, CBSI3aHHAsh C IPOU3BOACTBOM M
HCIOJIb30BAHUEM TIpaXIaHCKUX OecnuiIoTHbIX amnmapaTtoB. [lanHas Ilporpamma B pamkax
denepansuoro mpoexral «Kaapel 11 BecnuIOTHBIX aBHAIMOHHBIX CHCTEM» HAIMOHAIBHOTO
npoekta «becnunoTHbIe aBUALIMOHHBIE CHCTEMbD» O0ECHeurBaeT O00ydYaroIUMCS BO3MOXKHOCTD
OCBOUTH 3HAHUS B 00J1aCTH OECIMIIOTHBIX JIETATEIBHBIX alapaToB, HABBIKU MPOTPAMMUPOBAHHS,
MOJIETUPOBAHUS U MUIOTUPOBAHUSI, KOTOPHIE B HACTOSIILIEE BPEMS SBJIAIOTCSI BOCTPEOOBAHHBIMH.
Konuenmus [IporpaMMbl oka3bIBaeT BIMSHUE Ha PACUIMPEHUE JOMOIHUTEIBHOIO 00pa30BaHUS
o0ydaromuxcs, peaqu3alui0 MOJOJSKHON TMOJMUTUKH M CO3JaHHE CHUCTEMBI MOATOTOBKH
CHEeIMaTUCTOB B o00OjacTu pa3pabOTKH, MPOU3BOJCTBA M OKCIUIyaTallud OECHHJIOTHBIX
aBUAIIMOHHBIX CHCTEM, a TAK)KE KOHTPOJIb 32 YPOBHEM KBAIM(UKALMHU TaKUX CHEIHATUCTOB. [Ipu
peaiM3alMM  NpoeKTa OOJbIIOE BHHUMAaHUE YAENSeTCS MPHUBJICUEHUIO  O0O0yYarommxcs
o0pa3oBaTeNbHBIX OpPraHM3allMil K y4yacTHIO B MporpamMmax Mo OeCHHJIOTHBIM aBHALMOHHBIM
cucremMaM. Takum 06pa3oM, BO3MOXKHO YCHUIIMTh TEXHOJIOTHUECKUH MOTeHLUAI Ui 00ecieyeHHs
0€30IaCHOCTH CTPAaHBI, MOBBIIEHUS YPPEKTUBHOCTH SKOHOMUKHU U YIIyUIIEHUS KaueCcTBa )KU3HU
rpaxnaal. B utore B Poccun nomkHa BOZHUKHYTh HOBasi 5KOHOMHYECKAsl OTPacib, CBSI3aHHAs C
pa3paboTKOI U NCIIOJIb30BaHUEM TPAKIAHCKUX OECIMUIOTHBIX annapaToB.

HoBu3Ha 3T0i1 mporpaMMbl 3aKJIF0YAETCS B UHTETpaIlii COBPEMEHHBIX M HHHOBAIIMOHHBIX
JOCTUKEHUM B o0jacTu Mayioll OecHWIOTHOW aBHAIlMH, a TAaK)Ke HCIOIb30BAaHUM LU(POBBIX
TEXHOJIOTHH, BKITIOUast UPPOBON 00pa3oBaTeNbHbII KOHTEHT.

Metoasb! u ¢popmsbl peanudanuu IIporpammsi:

—  OJIHMM U3 KJIFOUYEBBIX METO/IOB SIBJISIETCS NPOEKTHO—OPHEHTHPOBAHHOE 00yUeHHe,
KOTOpO€ IMO3BOJISIET 00y4aroIIUMCcs MPUHUMATh aKTHBHOE y4yacTHe B pa3paboTKe M pealn3aiuu
peanbHBIX TPOEKTOB, CBA3aHHBIX C wucnonb3oBaHueM bBAC. DtoT Meron cmocoOCTByeT
yriyOJeHUIO 3HAaHUH, Pa3BUTHIO TBOPUYECKOTO MBIIIIEHUSI M HABBIKOB KOMaHAHOM paboThI;

— HWHTEPAKTHBHbIE MeTOAbl OOy4YeHHsl, TaKHM€ KaK CUMYJALMS U BUPTYyaJIbHbIE
naboparopun, UTPalOT BAXHYIO poiib B moaroroBke crneruanuctoB no BAC. CrenuanbHbie

IMpOorpaMMHEBIC KOMIIJICKCHI IO3BOJIAIOT MOACIMPOBATH PA3JIMYHBIC CHCHAPHU I10JIETa APOHOB,

1 https://firpo.ru/activities/projects/federalnyy—proyekt—kadry—bas/
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aHAJM3UPOBATh MOBEACHUE aNIapaToB B CIOXHBIX YCIOBHIX U MPOBOAUTH HKCIEPUMEHTHI 0e3
pHCKa MOBPEXICHHSI JOPOTOCTOSAIIEH TEXHUKY;

— NpaKTHYeCKHe 3aHATHSA, I7ie 00yJyaromuecss MOTYT HEMOCPEICTBEHHO YIPAaBIATh
OCCIWIOTHBIMH aBHALIMOHHBIMU CHUCTEMaMH, SIBJSIOTCS HEOTHEMJIEMOM YacThiO0 y4eOHOTO
nporecca. OTU 3aHATUSA MO3BOJIAIOT OTPAa0OTaTh HABBIKM YIIPABIEHHS JAPOHOM, OLEHUTH €ro
IIOBE/ICHUE B PA3JIMYHBIX CUTYyalUsIX U YCOBEPILIEHCTBOBATh TEXHUKY ITUIOTUPOBAHUS;

— TeopeTHYeCKHe JIEKIUM U CEeMHHAPCKHE 3aHSATHA, HAIPaBJICHHbIE HA U3yUYEHUE
OCHOB OECHWJIOTHBIX aBUAIIMOHHBIX CHCTEM, NMPHHIIMIIOB TOJETAa U YHPABJICHUS, TEXHUYECKOTO
yCTpOMCTBA U acneKToB npuMeHeHust BAC B pa3nuuHbIX OTpacisx;

—  COpPEBHOBATEJbHBIH METO/ — 3TO CIIOCO0 BBIMOJIHEHUS IPAKTUYECKUX YIPAKHEHUI
B (opme copeBHOBaHUH. CyIIHOCTh METO/a 3aKJIHOYAeTCsl B UCIOJIb30BAHUU COPEBHOBAHUH B
KaueCTBE CPECTBA MOBBIIIEHUS YPOBHS MOArOTOBIEHHOCTH 00YYarOIINXCSl.

®dopmMaMH OpPraHM3alMM 3aHATHH SBISIOTCA IpynnoBas (TeOpeTHYecKas 4YacTh) U
WHIUBUAYAIbHO — FPYNIOBas (IPAKTHUECKAs YacTh).

IMenarornyeckas meaeco00pa3HOCTh HACTOALIEH MPOTpaMMbl 3aKJIFOUAETCS B TOM, UTO
[ocjie ee OCBOGHMs OOydarolyecs IMOJydaT 3HaHUS U YMEHHs, KOTOpbIE MO3BOJAT UM HOHATH
OCHOBBI YCTPOHCTBA OECIUIOTHOTO JIETATEIBHOTO alllapaTa, IPUHIHUIBI paboThI BCEX €ro CUCTEM
U UX B3aUMOJICHCTBUS, TEXHOJOTUIO MUIOTUPOBAHUS W YINPABJICHMS, a TaKXKE OTTOUYUTH CBOU
HaBbIKM B nwiotupoBaHun BAC U mOMyuuTh COPEBHOBATENIBHBI OMNBIT HA Pa3IUYHBIX
TPEHUPOBOUYHBIX Oa3ax.

Hacrosimass mporpamMMa COOTBETCTBYET OOILEKYJIbTYPHOMY YPOBHIO OCBOEHHUS U
MpeIoiaraeT yAOBIETBOPEHUE MO3HABATEIBLHOIO MHTEpPECa 00YyYarollerocs, pacllupeHHue €ro
MH()OPMHUPOBAHHOCTH B 00JacTH OECTMIIOTHBIX JIETATEJIbHBIX allapaToB M CHCTEM, a TaKkKe
oOoraiieHre HaBbIKAMU OOILIEHHS W NPUOOpETEeHHE YMEHH COBMECTHON JeATeNbHOCTH IpH
OCBOEHUU NPOTPaMMBl.

Heap [IporpamMmbl OMOJHUTENBHOTO 0O0pa3oBaHUs mpeanosaraet (GOpMHUPOBAHHE U
pa3zBuTHe Mpo(deccHoHANbHON OpHEeHTaUKd O0YYarollerocs, pa3BUTHE HWHTEIJIEKTYaTbHBIX
CIOCOOHOCTEH 1 MO3HABATENLHOTO HHTEpeca K OECIUIOTHBIM aBUAI[MOHHBIM CHUCTEMAaM.

3amaun:

JInuHoCcTHBIE (BOCIMTATEIbHbIE):

— BOCIHUTaTh UHTEpPEC K TEXHUKE MU TPYyHdy, pa3BUBaThb TBOPUECKUE CIOCOOHOCTH
1 GOpPMHPOBATH KOHCTPYKTOPCKUE YMEHUS U HABBIKY;

—  TIPUBUTH KyJIbTYpPYy MPOU3BOJICTBA U COOPKH OECITMIIOTHBIX aBUAIIMOHHBIX CHCTEM;

—  chopMUPOBATh YyBCTBA KOJUIEKTUBHU3MA, B3aMMOIIOMOIIIH;
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— BOCIIUTATh BOJIIO, 9YYBCTBO CAMOKOHTPOJIA, OTBETCTBCHHOCTH,

— cdopMupoBaTh CO3HATEIbHOE OTHOIIEHHWE K Oe30macHOCTH Tpylda IpH

HU3TrOTOBJICHHNU MO,Z[CJ'IGI\/'I;

iy BOCIIMTaTh TI'PAXIaHCTBEHHOCTb, TOJCPAHTHOCTh, IOYXOBHO — HPABCTBCHHOC

CaMOCO3HaHHC,

5 (bOpMI/IpOBaTB MaTPUOTUYCCKYIO ITO3UIHIO IMTOAPOCTKA YEPE3 BKIIIOYCHUE €I'0 B

TCXHUYCCKOC TBOPUYCCTBO U MMO3HABATCIbHYIO ACATCIIbHOCTD.

MeTtanpeameTHble (pa3BUBaKOIIKeE):

— Pa3BUTH y 06yt1a101111/1xcs1 9JICMCHTbBI TEXHHUYECCKOI'O MBINJICHUA,

M300peTaTeNIbHOCTH, TBOPUYECKON MHUIIUATUBHI;
—  Pa3BUTh IIa3oMep, OBICTPOTY peaKilny;
—  DPa3BUTh ycepaue, TeprieHUEe B OCBOCHUH 3HAHMIA,

— ¢opMHpOBaTH OCO3HAHUE POJM TEXHUKH M TEXHOJOTUHA I IPOrPECCHBHOTO

Pa3BUTHUA 06H_IGCTBa;

—  IIOBBIIICHHC CeHCOpHOﬁ YYBCTBUTCIIbHOCTHU, Pa3BUTUC MeJIKOH MOTOPpUKH H
CHUHXPOHU3AIUU pa6OTLI obeunx PYK 3a cHeT O6y‘{eHI/I${ IMUIOTUPOBAHUA OCCITUIIOTHBIX

JICTATCJIbHBIX allllapaTOB;

- pa3BUTHC HCI/IXO(i)I/BI/IOJ'IOFI/ILICCKI/IX KaueCTB YYCHUKOB: TIIaMsATb, BHHMAHUC,

CIIOCOOHOCTD JIOTHYECKH MBICJINTDE, AaHAJIM3UPOBATh, KOHIICHTPHUPOBATH BHUMAHWEC HA INNTABHOM.
IIpeameTHble (00yuyaromme):
- BI)Ipa60TKa HAaBBIKOB MUJIOTUPOBAHUA OECIMIOTHBIX JIETATENLHBIX arnrmaparosB;

— JaTb TICPpBOHAYAJIBHBIC 3HAHUA O KOHCTPYKIHUU OCCIUIIOTHBIX JICTATEIbHBIX

anmnaparos;
—  Hay4UTh [IpaBUIIaM OOCITy>KUBAHUs, COOPKU OECIIUIOTHBIX JIETAaTEIbHBIX allllapaToB;
—  HayuuTb nporpammupoBanuio bAC;
—  03HAaKOMHUTH C MpaBUJIaMU 0€30MacHOM pabOThl C UHCTPYMEHTAMH;
—  O03HAaKOMUTH C MPUHIUIOM pabOThl aBHAMOJENbHBIX BUraTeNlell U UX rpaMOTHOU
9KCIUTyaTaluu;

— JaTb NCPBOHAYAJIBHBIC 3HAHUSA I10 PAJHOIJICKTPOHUKE U O6y‘-II/ITI) IpUHOUIIaM

paboThI paonepeaaroIIero 000pyI0BaHUSI, €0 HACTPONKOI;
—  nartb 3HaHUsA B obsmactu 3D — MoaenupoBanus u mpoektupoBanus bAC;

— o0yuuTh TpaBWIaM O€30MacHOW OSKCIUTyaTallMd OECIUIOTHBIX JIETATEIbHBIX

anrmaparos.
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Cpoxu peanuzauum IIporpammpbr: 136 yacos.

YpoBeHb porpaMmbl: OJTHOYpOBHEBAs (0a30BbI YPOBEHb OCBOCHUS).

Pexkum 3ausiTuii: rpynna u3 12-15 genosek, 2 pasa B Heaenmio 1o 2 yaca (4 gaca B

Hezento,16 yacoB B Mecsil, 136 yacoB B ron); 1 akagemuueckuii yac - 45 MuHyT, nmepemena 15

MUHYT.

Ilnanupyemblie pe3yibTaTbl 00y4eHHsI:

B pe3yjabTarte oﬁyqe}mﬂ oﬁytmmmneca B KOHIE yqeﬁﬂoro roga oBJaJAcCKOT

HEO0XOUMOI CUCTEMOI 3HAHHI, YMEHHI U HaBBIKOB.

byner 3namo u ymems B pamxax ocBoeHUs1 0a30BOr0 ypOBHSI:

3name:

— TEXHHUKY 0€30I1aCHOCTH MpHU paboTe C UHCTPYMEHTaMU
U 3JIEKTPOOOOPYI0BaHUEM;

— ocHoBEI BAC;

— OCHOB TEXHMUYECKOT0 yCTpOoHCTBa U KOMITOHEHTOB BAC;

— s3bIku nporpammupoBanue bAC;

— 3HaveHue U npumeHenue bAC B coBpeMeEHHOM MUpE;

— OCOOEHHOCTHU PEryJIMPOBKH U YIIPABICHUS KBaIPOKOITEPOM;
— YCTPOWCTBO U MPUHLHUII paOOTHI 3JEKTPOIBUTATENIEH.

Ymems:

— TI0JIb30BAThCA PAOOYNM HHCTPYMEHTOM;

— paboTaTh C PIAEKTPOOOOPYIOBAHUEM;

— OCYIIECTBIJIATh NHJIOTHPOBAHUE KBAIPOKONTEPOB;

— yHOpaBisATh KBajpokontepom FPV;

— HacTpauBaTh YaCTOTHI BUJIEO TEPENAIONINX YCTPOWCTB;
— HacTpauBaTh MOJETHBIH KOHTPOJUIEP KBAIPOKOITEPA;
— HacTpauBaTh anmnapaTypy yInpaBleHHUs;

— 3apsHKaTh aKKyMYJISITOPHL.

ACT 3Hamb U ymemsp B PaMKax OCBOCHUA IMTPOABHUHYTOI'O YPOBHS:

3name:

— YCTPOMCTBO M MPUHLIUI PabOTHI pagroIepe1aTINKOB;
— Tpolenypy noxydeHus, oopaboTKu U aHaiu3a AaHHbIX nojeta BAC;

MPUHLKI PaboThl GOTO MEPENAIOIINX YCTPOHCTB;
— MpaBUiIa dKCILTyaTallul aKKyMYJIATOPOB
— mporecc 3D — monenupoBanust 1 ipoekTupoBanusi BAC.

Ymems:

— JMarHOCTHpPOBaThb M HCIPaBISATh OMMOKM B paboTe MIpOorpaMMHOIrO
oOecrnieueHus Mpu paboTe ¢ JaHHBIMU, OJYYEHHBIMU NPU PabOTe € MOJIE3HON
HarpysKou;

— MOJEIMPOBATh U MPOU3BOAUTH MeYaTh KOMIUIEKTYomux Moaeneid bAC Ha
3 — D npunTepe.

ITo
OKOHYAHHIO
Kypca Oynet
00J1a1aTh
CJIeIYIOIIMHA
Kauecmeamu:

— TBOPYECKH MOJIXOAUTH K COOpKE KBAAPOKOIITEPA;

— YMETb AaHAJIU3UPOBATB;

— JOBOJUTH HA4aTOE JEJI0 1O KOHIIA;

— BBINOJHATH OPYYEHUS KOJUIEKTHUBA, paboTaTh B rPyIIIE;

— OKa3bIBaTh IMIOMOIIb B pa60Te Haa MOACIBIO POBECCHUKAM U MIJTAAIIUM
pebsTam;
— CTPEMUTHCSI COPEBHOBATKCS, MMPOSBIISTH CEOSI B COPCBHOBAHHH.
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IIpouecc HabGopa u ¢(opMHpPOBAHUA TPYIIIL.

OO0pazoBarenbHble  OpraHU3aUN

PYKOBOJCTBYIOTCSI BHyTPEHHUMHU HOPMAaTUBHO — IIPABOBBIMU OCHOBAaHUSMU MPU (POPMHUPOBAHUU
nporecca Habopa ¥ YKOMIUIEKTOBKH TPYIIIT HA MPOrpaMMbl TOMOJHUTEIBHOTO 00pa30BaHHUsL.

1. Y4eOHblii mi1aH NporpaMmbl

HaunmeHoBaHue
Bcero
YPOBHSA Homep 1 HauMeHOBaHHe MOAYJISA 4ACOR Teopus | IIpakTuka
NMPOrpamMMbl
Mopayns Nel. «OcHOBBI OECHUIIOTHBIX
ABUAIIMOHHBIX CHUCTEM (BAC): 8 8 0
apxutektypa, BAC»
Monayns No2. « TexHruueckoe yCTpOicTBO 8 6 2
KOMIIOHEHTHI BAC)
§ Mopyne Ne3. «IlpuHuunsl mojera u 28 5 26
= ynpasienust BACy»
> Mopynp Ne4. «IIporpammupoBanue BAC
> 10 0 10
2 JUIS TIOJIETOB BHYTPH nometenus Pythony
= Monayns Nos. «IIporpamMmmupoBanue
2 KOHTpoJuIepa, ycTaHoBleHHOro Ha BAC 10 2 8
2 ripu oMoty C++y»
>
= Monynb Ne6. «Mcnonb3oBaHue JaTYMKOB
3 12 4 8
" BAC u cOop naHHBIX»
§ Monyns Ne7. «OOpaboTka u aHamu3 8 4 4
= nmaHHbBIX nojieta BACy
Monyns  Ne8. «lIpumenenne BAC B 12 12 0
Pa3TUYHBIX OTPACIISIX)»
Monyns Ne9. «3D — moaenupoBaHue u
30 7 23
npoektupoBanue bACy
Monynb NelO. «I"onounsiit BACy» 10 2 8
Hroro: 136 47 89
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2. Y4eOHO — TeMATHYECKUH IIJIAH

3.1. YTII nporpaMMBbl COCTOUT U3 OJTHOTO 0a30BOr0 YpoBHs ocBoeHMsI. CoJepKaHUE KaXI0T0 YPOBHSI IIOCTPOSHO HA MOYJILHOM MPUHITHUIIE.
CtpykTypHOU enuHHULEeH y4eOHOTO MOJYJIs SIBISIOTCSA TEMbL. B peanu3anuu mporpaMmbl IPUMEHSETCS MOJTaNHas TEXHOJIOTHUS 00yYeHUs OT
«IPOCTOTO» K «CIOKHOMY.

3.2. BaxxHas posb Ipu OCBOEHUH IIPOrpaMMBbl OTBOAUTCS MaTepHraliaM, pa3paboTaHHBIM B paMKax MPUMEHEHHsI IIU(PPOBOT0 00pa30BaTEIILHOTO

KOHTCHTA.

3.3. Ilo OKOHYAaHUU KaXKAOTO MOAYJISI TPOrpaMMOii TpelycMOTpeHa opMa KOHTPOJISL B BUJIE TEMATHUECKOTO OITPOCa, MPAKTHUECKOT0 3a/1aHus,
MPOEKTHOM pabOTHI.

HanmenoBanme Homep 1 HauMeHOBaHHME MOAYJISA Tpynoemkoct | Teopus | IIpakTuka ®opma Marepnan s HHOK
YPOBH b BCEro 4acoB KOHTPOJISA (undposoit
NPOrpamMMsbl o0pa3oBaTe/IbHbIN
KOHTEHT) *
Moayab Nel. «OcHOBBI 0eCTIMJIOTHBIX Tect HOK Ne 1.
aBuannoHubix cucrem (BAC): 8 8 0
= apxutektypa, BAC».
% Tewma 1. BBogHOe 3aHsTHE (TEXHUKA 5 5 0
2 0€30MacHOCTH).
é‘ Tema 2. Teopetuueckue ocHoBsl BAC. 2 2 0
=
E Tema 3. Apxutektypa BAC. 2 2 0
g Tema 4. 3nauenne u npumenenus bAC 5 2 0 OHROC B paMKax
: B COBPECMEHHOM MHpE. OPOUACHHBIX TEM
3 Moayab Ne2. «Texnuyeckoe 8 6 2 Tect HOK Ne 2.
2 YCTPO#CcTBO U KOMNIOHEHTbI BAC».
£ Tema 1. OCHOBHbBIE TEXHUYECKUE
’E xapaktepuctiuku bBAC BepToseTHOTO 1 2 2 0
B CaMOJIETHOTO THIIOB.
L% Tewma 2. Kimaccudukanms 6ecrmIoTHRIX 5 9 0
JIETaTeNbHBIX aNnapaToB.
Tewma 3. Kommiekc ynpasienust BAC. 2 0 2
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Tema 4. Poccuiickre mpou3BOIUTENIN

Omnpoc B paMKkax

BAC 1 X eI, 2 2 0 MPONJICHHBIX
TeM

Moayab Ne3. «IIpuHOMNBI mosera u 28 2 2% Tecr LHOK Ne 3.
ynpasjennst BAC».
Tema 1. be3onacHoCTb 110JIETOB. 2 1 1
Tema 2. Texauka 6a30Boro

8 0 8
nuioTupoBanus FPV.
Tewma 3. Ympasnenue bBAC. 2 1 1
Tema 4. IIpakTuka moneroB BAC. 0 4
Tema 5. AspoariHaMUKa U TUHAMHUKA 2 0 2
0JIETA.
Tema 6. [1oneTsl B OrpaHUYEHHOM 6 0
MIPOCTPAHCTBEY, APOH — PEHCHHT.
Tema 7. 3axBar rpy3a. 2 0

Beimonaute
Tema 8. BrinosiHeHHE KOHTPOJIBHOTO 2 0 5 IOJIET C
MOJIETHOTO 3aJaHusl. MOTHATHEM
rpysa

Mopnyas Ne4. IlporpammupoBanue [HOK Ne 4.
AJIs1 I0J1IETOB BHYTPH NOMeLIeHU S 10 0 10 Tecr
Python».
Tema 1. OcHOBBI IPOrPaMMHUPOBAHMS 4 0 4
BAC na Python.
Tema 2. PaGoTta co criucKoM JaHHBIX. 2 0 2
Tema 3. Pa3paboTka anropurma

2 0 2
aBToHOMHOrO noJjera bAC.
Tema 4. Co3aaTh CKPUNT Ha SI3bIKE
nporpammupoBanus Python st TpaxTiueckoe
CaMOCTOSITEJILHOTO YIIPaBJICHUS 2 0 2

3aJlaHue

KBaJIPOKOIITEPOM B ITOMEIICHUH 0e3
ucnonp3zoBanusa curnaia GPS.
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Mopnyab NeS. «IIporpammupoBanue

IMOK Ne 5.

KOHTPOJIepa, YCTAHOBJIEHHOI'0 Ha 10 2 Tecrt

BAC npu nomomu C++».

Tema 1. 3yueHune HaBbIKOB CO3/IaHUS

ITOPUTMOB I OECIIMIIOTHBIX

JIeTaTeNbHBIX amnapaToB. 2 0

(mporpaMmMHpOBaHUE ABTOHOMHOI'O

nojera) (Outdoor u Indoor).

Tema 2. OOmiue cBeieHUs O A3bIKE 2 2

nporpammupoBanus C++.

Tema 3. Peanuzauusa C++ B 2 0

IPOrpaMMHUPOBAHUHU IPOHOB.

Tema 4. [IporpammupoBanue 2 0

anroputmoB ynpasienus BAC.

Tema 5. Co3aarh CKpUNT Ha SI3bIKE 5 0 [IpakTnueckoe

nporpaMmupoBanust C++. 3a/1aHHe

Moayab Ne6. «Mcnonb3oBaHue ILHOK Ne 6.
12 4 Tect

naTtyukoB BAC u cOop 1aHHBIX».

Tema 1. CeHcopbl U AaTYUKH [T cOOpa 4 9

JAHHBIX.

Tema 2. JlaTunku: akceaepomerp, 4 5

rupockon, ganbHomep GPS.

Tema 3. JlaTunku npu cOopke B 4 0 IIpakTuka

MacCTEpPCKOH. cOOpKHU

Mopnyas Ne7. «O0paGorka U aHaau3 HOK Ne 7.
8 4 Tect

AaHHbIX nosieta BAC».

Tema 1. C60p, 06paboTKa 1 aHANIN3

JaHHBIX OTOrpaMMeETPUYECKON 4 2

ChEMKH.

Tewma 2. Coop, 06paboTka u aHaIu3 4 9

JAHHBIX OPTO(OTOCHEMKH.

Monayab Ne8. «IIpumenenue BAC B 12 12 Teer ITOK Ne 8.

PA3JTUYHBIX 0TPACTAX>.
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Tema 1. Texnonorus npumenennsi BAC
B Ie0ZIe3uu U KapTorpaduu.

Tema 2. Texnonoruu npumenennsi BAC
B JIPYTUX OTPacisiX, TAKUX KaK:

— JIECHOE XO3SHCTBO;

— OXpaHa OKpY’Karollei cpebl;

— CEJIbCKOXO031HCTBEHHBIE PAOOTBHI.

[IpoekTHas
pabora.
Hoknan o
TEXHOJIOTUH
MIPUMEHEHUS

Mopnyab Ne9. «3D — monesmpoBanue u
npoextupoBanue BAC».

Tect

ITOK Ne 9.

Tema 1. OcHOBEI ABUaMO/JICIIUPOBAHUA
CaMOJICTHOTI'O THUIIA.

Tema 2. OcnoBsl 3D — MmonenupoBaHusl.

Tema 3. I10O g5 3D — moaenupoBaHus.

Tema 4. [Toaroroska 3D — mozenu k
[eYarTy.

O O DN

Tewma 5. Ucnonws3zoBanne 3D— npunTtepa
JUIsI IEYaTH KOMILIEKTYIOIIHX.

Tewma 6. Beibop HaBecHOTO
obopynosanusi BAC.

Tema 7. Marepuains! Uil IPOU3BOJICTBA
BAC.

[Tpoussectu
MOJENb IS
ME€YaTH.

Moayan Nel0 «I'onounbiii BAC».

10

Tect

LIOK Ne 10.

Tema 1. 'oHounsiit BAC.

Tema 2. Kitaccsl, npaBuia, cy1eicTBO.

Tewma 3. [locTpoeHue criopTUBHON
TPEHUPOBKU U COBEPIICHCTBOBAHUE
MacTepCTBA.

Tewma 4. ['OHOYHBIEC TPACCHIY.
4.1 B OTKpBITOM IPOCTPAHCTBE.
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4.2 Ha FPV.

Tema 5. IIpox0oxkJ1€HUE TOHOYHOIO
WCIIBITAHUS.

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

[Ipoxoxnenue
TOHOYHOT'O
WCIIBITaHUS
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3.Coaep:xanue NporpamMmbI
4.1. ba3oBblii YypOBEeHb 0CBOEHHSI

Moayab Ne 1. «OcHoBBbI OecnJIOTHBIX aBuAIMOHHBIX cucTeM (BAC): apxuTekTypa
BAC».

Tema 1. BBonHoe 3ansTue. TexHuka 6€301MaCHOCTH.

Jlexuusi: MHeTpykTax mo TexHuke OezomacHoctu. Texnuka Oe3omacHoctu. IlpaBuiia
MOBE/ICHUS B TOMEILEHUH, IJI€ TPOBOSATCS 3aHATHSI.

Tema 2. Teopetnueckue ocHoBsl BAC.

Jlekmmusa: 3HakomMcTBO ¢ OecnmiaoTHeIMH — aBuanuoHHbIMH  cuctemamu  (BAC).
Omnpenenenue becnunorHoii ABuanmonnoit Cuctemsl (BAC).

Tema 3. Apxurekrypa BAC.

Jlexuus: 3HaueHne apXUTEKTYPbI 151 3G (HEeKTUBHOTO (PYHKIIMOHUPOBAHUS U YIIPABICHUS
BAC. Komnonentsl BAC camoneTHoro tuna.

Tema 4. 3nauenne u npumenenusi BAC B coBpeMeHHOM MHUpe.

Jlexuusi: Posib TEXHHUECKUX XapaKTEPUCTUK U pa3audHbIX BUI0B BAC B pelieHnu
pa3IMYHBIX 3a/1a4.

Moayab Ne 2. «TexHu4eckoe ycTpoiicTBO 1 KOMIIOHeHTHI BAC».

Tema 1. OcHoBHBIE TexHUYECKHE XapakTepucTuk BAC, BepTOIETHOTO U CaMOJIETHOTO
THUIIOB.

Jlexuusi: OCHOBHBIE TEXHUYECKHE XapaKTepuCTUKH BAC BepTOIETHOrO U CAMOJIETHOTO
THUIIOB.

Tewma 2. Knaccudukanust 6eCIUIOTHBIX JE€TaTEIBHBIX alapaToB.

Jlexunu: Buasl u TexHuueckue xapakrtepuctukn BAC: Aspocratmueckue BAC,

PeaxtuBasie BAC, BAC camonernoro tuna, BAC BepToieTHOro Tuma, MyJabTHKONTEPHBIE U
rubpuansie BAC.

Tema 3. Komrutekc ynpasnenust BAC.

IIpaktuka: Crioco6b1 060pyaoBaHus ynpasieHus cucremsl BAC.

Tema 4. Poccuiickue nponssogurenu bAC u nx uenm.

Jlexuusa: OcHoBHble Poccuiickue mnpousBogurenu bAC. Bkiag B pa3Butue
oTeyecTBeHHON uHayctpun BAC.

Moayab Ne 3. «[IpuHIunel mosiera u ynpasjaeHus BAC».

Tema 1. be3onacHOCTH MOJIETOB.

Jlekmusi:  Ompenenenue Oe3omacHOCTH ToleToB B koHTekcre BAC. 3HaueHue
6e3omacHocTH A7 3((HEeKTUBHOTO M HaleXHOro ¢yHkunoHupoanuss BAC. AHanu3 pHCKoOB H

OaCHOCTEM.
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[IpakTuka: BpimonHeHne O0€30MacHOTO TMOJIeTa.

Tewma 2. Texauka 6azoBoro nuiotupoBanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasnenne BAC. B cumynsiTope BBITTOJIHUTE B3JIET C TOUKHU
cTapra M II0CAaJKy Ha TOYHO OOO3HAUEHHYIO IUIOWAJAKYy, Hcnonb3ys FPV — pexum s
ynpapieHusi. [IporneTute CKBO3b CEpUI0 BOPOT WM MEXKIYy OOO03HAYCHHBIMH MapKepamu,
coxpaHsisi CTaOWUJIbHYIO BBICOTY M CKOpOCTh, B pexkume FPV. Broimonmnute moner mo 3apanee
3alaHHOMY MapUIpyTy ¢ U3MEHEHUEM BBICOTBI, UCIIONb3ysl Kak FPV, Tak u BUJ ¢ TpeThero auna
Ui cpaBHEHHS 3((GEKTUBHOCTH yrpaBieHus. Boimonaaurte cepuro pa3Boporos Ha 180 rpamgycos
Ha OIPaHMYEHHON TeppUTOpuHU, Ucnoiab3ysd FPV mnga TouHoro maneBpupoBanus. Beinonnute
3ajady 1Mo cOopy OOBEKTOB C pa3lUYHBIX TOYEK KapThl, Hcnoib3ys FPV s nHaBuranum
¥ TOYHOCTH TPH NPHOIMKEHUN K KaXKIOMY OOBEKTY.

Tewma 3. Ympasnenue BAC.

Jlexuus: Ilpunnunsl ynpasineHusi camosieTHbiMM BAC. IlpakTuka: BBIIOJHUTE B3JIET
BAC camoneTHOro THma, JOCTUTHUTE 33JaHHON BBICOTHI M CTAOMIM3UPYWUTE IMOJIET Ha MPSMOM
auHur. OCyIIeCTBUTE CEPUIO TTOBOPOTOB.

Tewma 4. IIpaxtuka noneros bAC.

IIpaxTuka: IIpaktuka noneros bAC.

Tema 5. AspoauHamuka 1 IMHAMUKa MOJIETa.

IIpakTuka: BelmonHuTe mMOJIET HAa OPOHE B CHUMYJIATOPE IIPU PA3IMUYHBIX YCIOBHAX
nosiera. (3ajaHue BKIIIOYAeT B ceOsl BBHIMOJIHEHHE MaHEBPOB BBICIIErO MUJIOTaXa, MOJIEThI Ha
pa3HOi CKOPOCTH U BBICOTE, a TAKXKE B PA3JIMYHBIX MOTOJHBIX YCIOBHUSAX).

Tema 6. [loneTsl B orpaHU4eHHOM IIPOCTPAHCTBE, IPOH — PEHCHHT.

IIpakTuka: BeinonHuTe 3ajaHue MoJeT APOHA B OTPAaHMYEHHOM IIPOCTPAHCTBE, BHYTPU
3JIaHUS WM CKBO3b Y3KHE MPOXOJIbI MEXKAY MPETSATCTBUSIMHU.

Tema 7. 3axBar rpy3a.

[IpakTuka: BplmomHuTe 3amaHMe 3axBaT M IEpEMEIlEHHE TIpy3a, aKKyparHas
TPaHCIIOPTUPOBKA.

Tema 8. BrinonHeHNe KOHTPOIBHOTO MOJIETHOTO 3a/1aHUS.

[IpakTuka: BeinosHUTE KOHTPOJIBHOE 3a/1aHue IO MoayJIt0. [IponereTs Tpaccy.

Mopnyas Ne 4. «IIporpammupoBanue 1Jisl 10J1€TOB BHYTPH nomeienus. Python».

Tema 1. OcnoBsl mporpammupoBanust BAC na Python.

IIpakTuka: OCHOBHBIE MOHATHS O NMporpaMMmupoBaHuu U ynpasieHun bAC. OcHOBHbIE
¢yHKuMM  mporpaMMmHOro  moijera.  OmnepalMOHHbIE CHCTEMBl M NPOTPaMMBl  JUIS
IPOrpaMMHUPOBAHUS MTOJIETA.

Tema 2. PaboTa co CIIUCKOM JTaHHBIX.
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[IpakTuka: [IporpammupoBanue aroputMoB yrpanieHuss BAC.

Tewma 3. Pa3pabotka anroputma aBToHOMHOTO TIosieta BAC.

[Ipaktuka: Pazpabotka anropurma aBToHOMHOTO TIojieta BAC.

Tema 4. Ilpaktuueckoe 3amanue: Hamucats nporpammy Ha Python miist aBToHOMHOrO
nosnera BAC mynbTu poTopHOTro THNA BHYTpU nomenienus (B orcyrcTtBun GPS curnana).

Mopnyabs Ne 5. «IIporpaMmmupoBanne KOHTpPoJIepa, ycTaHOBJIeHHOro Ha BAC npu
nomomu C++».

Tema 1. M3yuyeHue HaBBIKOB CO3JaHMs aITOPUTMOB AJIsi OECHMJIOTHBIX JIETATENIbHBIX
armaparos (IIporpaMMHUpoBaHKe aBTOHOMHOTO monera Outdoor u Indoor).

[Ipaktuka. Pazpaborats anroputm aBroHoMHOro nosiera Outdoor u Indoor.

Tewma 2. OGuiue cBefeHus O sI3bIKe MporpammupoBanus C++.

Jlexuus: OcHoBHBIE NOHATHS. AndaBut s3bika. [IpocTbie onepanuu.

Tema 3. Peanuzanusa C++ B nporpaMMHpOBaHUU IPOHOB.

[IpaxTuka: [IpyumMeHeHrne NPaKTUUECKUX HABBIKOB ITPOIrPaMMHUPOBAHHUS.

Tewma 4. [IporpammupoBanue anropurmMoB ynpasienust BAC.

[Ipaktuka: [IporpamMmmupoBaTh OECHWJIOTHHK Ha BBIOJHEHHE MPOCTEHINNX AeHCTBUI
«BBEPX, BHU3», BJIEBO, BIIPABO».

Tewma 5. Hanucate nporpammy Ha C++.

[IpaxTuka: BHIIOTHUTH CKPUIIT HAMCAHUS IPOTPAMMBI.

Mopnyab Ne 6. «Mcnosb3oBanne 1atynkoB BAC u cOop 1aHHBIX».

Tema 1. CeHcopbl 1 1aTUUKH U1 cOOpa TaHHBIX.

Jlexuus: Kak paborarot natunku. Poib nqaTunkoB Ha ycrpoiicTse. [lpakTuka: kak
JATYUKKU paboTaIoOT ¢ MHPOpMAaIHeH.

Tema 2. JlaTuuku: akcenepomerp, rupockon, fraisHomep GPS.

Jleknua: OnpeneneHre TaTYUKOB U UX POJIb B CUCTEME yrpaBieHus U HaBuranuu bAC.
3Ha4yeHne NaTYUKOB /7Sl 0OecrieueHsl aBTOHOMHOCTH, CTAOMJIBHOCTU M O€3011aCHOCTH T0JIETa.

[Ipaktuka: UHTerpupyiiTe JaTyuku B CUCTEMY YIIPaBJICHUS IpPOHA, MOJKIIOYUB UX K
aplyMHO—KOHTPOJIJIepy IMOJIeTa.

Tema 3. JlaTunku npu cOOpKe B MacCTEPCKOIA.

[IpakTuka: Tpenaxep JlanbHOMEp pacCTOSTHUE B MAaCTEPCKOM.

Monayab Ne 7. «O6padoTka u aHaau3 JaHHBIX MoJieta BAC».

Tema 1. Coop, 06paboTKa 1 aHAIU3 AAHHBIX (POTOrPAMMETPHUECKON CHEMKH.

Jlexuus: M3ydyenue TexHoiaoruu cobopa u 06paboTka TaHHBIX (POTOrpaMMETPHs ChbEMKHU.

[IpakTuka: AHAIN3 MOIYYEHHBIX JaHHBIX IO CPEICTBAM (OTOTPAMMETPUIECKON CHEMKH.

Tema 2. C6op, 00paboTKa 1 aHAIN3 JaHHBIX OPTO(POTOCHEMKH.
39



Jlexuwmsi: I3ydyeHune TexHOIOruu coopa 1 00paboTKa TaHHBIX OPTOPOTOCHEMKH.

[IpakTuka: AHanMU3 MOIYYEHHBIX JAHHBIX 110 CPEACTBAM OPTO(HOTOCHEMKH.

Monayab Ne 8. «IIpumenenne BAC B pa3inyHbIX 0TPaCISX».

Tema 1. Texnonorus npumenennsi BAC B reoge3un u kaptorpaduu.

Jlexuwmsi: Pa3Butue u npumenenus bAC B reone3uu u kaprorpaduu. Coop u o6padboTka
JnaHHbIX. [Iponienypa no ucnosib30BaHUIO BO3AYIIHOTO IPOCTPAHCTBA.

Tema 2. Texnonoruu, npumensiembie BAC B Ipyrux oTpacisx, TaKUX Kak:

—  JIECHOE XO03SIICTBO;

—  OXpaHa OKpY>Karolleil CpeJibl;

—  CEJIbCKOXO3SUCTBEHHBIC PaOOTHI.

Jlexuusi: MOHUTOPUHT M HHBEHTapu3anus yroauil. CozgaHue 3IeKTPOHHBIX KapT MOJIEH.

Jlexumsi: YTOUHEHHME TpaHUIl JIECHUYECTB. BpIsBIeHHE © OleHKa yiiepbda oT
YPE3BBIYANHBIX CUTYAIUH.

Jlexkums: COop, aHaNM3 M aKTyaJu3alMs JaHHBIX O COCTOSIHMM OKPY’KalOMIeWd Cpeibl.
@ukcalusi BbISBICHHBIX HApYLIEHUW SKOJOTMYECKOIO0 3aKOHOJAATENbCTBA. BblsBieHue
HECaHKIIMOHUPOBAHHBIX CBAJIIOK U ONpeJieNieHre UX 00BEMOB.

Monayab Ne 9. «3D — moaenpoBanue u npoektupopanne BAC».

Tema 1. OcHOBBI aBHaMO/IETMPOBAHUS CAMOJIETHOTO THIIA.

Jlexuus: OnpeseneHre aBUaMoOJIeTMPOBaHMS M €r0 3HaYeHHe B 00YUEHUH, Pa3BICUCHUAX
U Hay4HBIX HccienoBanusx. [Ipaktuka: BeIOpaTh Matepuaisl 1 coopats kopnyc BAC.

Tema 2. OcHoBbl 3D — MoaenupoBaHUsL.

Jlexuust: OcHOBHBIE TepMUHBI U TOHATHUS B 3D — MogenupoBanuu. [Iponece coznanus 3D
MOJIEIIEH.

Tewma 3. TIIporpammuoe obecnieuenue st 3D — MoeTUpoBaHUsI.

IIpakTtuka: [IpoektupoBanue kopmyca u neranei bAC.

Tewma 4. [loaroroBka 3D — Mojenu k meyaT.

IMpaktuka: IloaroroBute 3D-moxens st medatu Ha 3D-mpuntepe. Otpaborath
IPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS IPOTPaMMHOI0 00ECTIEYEeHHUSI.

Tema 5. Ucnonb3oBanue 3D — npuHTeEpa, neyarb KoMiekTyromux bAC.

Jlexmus: Texunosiorus padots! 3D mpuHTEpa.

[Tpaktuka: [TeuaTs koMIekTytomux aetanei. [llnudoska n o6padboTka neranei.

Tema 6. Bei6op HaBecHOTO 000pynoBanus BAC.

[TpakTuka: DkcryaTtanus HaBecHOro obopynoBanus BAC.

Tema 7. Matepuans! 1uig npoussojactsa bAC.

Jlexuwmsi: 3HaueHre MPaBUIILHOTO BBEIOOpa MaTepualoB s npousBojctea BAC.
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[Ipaktuka: BeiOpaTh onTUMalibHBIE MaTepHaNIbl s Mpou3BojcTBa Kopmyca BAC ¢

y4eToM TpeOOBaHUM MO MPOYHOCTH, A3POJUHAMHUKE ¥ SKOHOMHUYECKOH 3(HEKTUBHOCTH.
Moayab Ne 10. «I"'onounslii BAC».

Tewma 1. 'onounsrit BAC.

Jlexums: Onpenenenne roHoyHOro bAC u uX poJib B COPEBHOBaHUSAX U YEMIIMOHATAX.

[Ipaktuka: PazpaboraTs 1 HacTpouTh criopTuBHYIO BAC 11 y4acTus B TOHKaX.

Tema 2. Knaccsl, mpaBuiia, Cy1€iCTBO.

Jlexuus: 3HaueHue copeBHOBaHUU 110 BAC s pa3BUTHS MHIYCTPUU U TEXHOJOTUHU B
o0JracTi OECHWIIOTHOM aBHALINY.

[Ipaktuka: IlogroToBka K y4acTMIO B COPEBHOBAHHUSX [0 aABTOHOMHOMY
MUAJIOTUPOBAHUIO, COOTIOAs TIpaBUiIa U TPEOOBAHUS K YHYACTHUKAM.

Tema 3. [locTpoeHne ciOPTUBHOM TPEHUPOBKH U COBEPIIICHCTBOBAHUE MACTEPCTBA.

[IpakTuka: YiayurnieHrue HaBBIKOB MAaHEBPUPOBAHUS M HABUTAIIMHU ITYTEM MPOXOKICHHS
CJI0’KHBIX MapUIPYTOB Ha BPEMSI.

Tewma 4. ['OHOYHBIE TPACCHI.

[Ipaktuka: [IpoxoxneHre TOHOYHBIX TPACC B OTKPBITOM IMPOCTPAHCTBE.

[Ipaktuka: [TpoxoskeHre TOHOUYHBIX TpAacC Ha CHUMYJATOPE, OTPaOOTKa CIIOKHBIX
MapuipyTOB.

Tema 5. [Ipoxoxxnenne roHouHoro ucnbitTanud. Ilpaktuka: IIpoxoxaeHrne TOHOUHBIX

TpacC Ha BPEMs, BBIIIOJITHECHUEC CIIOKHBIX U IMTPOCTBIX TOHOYHBIX HWCIBITAaHUH.
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4. KanengapHblii yueOHbli rpaguk

Cpoxu

Bcero

HaumenoBanue KoumnuectBo | [Ipoao/xuTe IbHOCTD.
) peajaun3anum, I[I/ICHI{IIJIHHLI (Mmoayn). akajeMm. | o o ONHOIO 3AHSTHSI
L KOJIMY€eCTBO Ba3oBblii ypoBeHb 0CBOEHHA 4acoB B

PYHIIbL YueOHBIX HelleJIb roja HesAemo Loz

1 2 Monyns Ne 1. «OcHOBBI O0€CITUIIOTHBIX aBHAIIMOHHBIX 8 4 45
cucteM (BAC): apxurekrypa, BACy.

1 4 Monynb Ne 2. «TexHuueckoe yCTpoWCTBO U KOMIIOHEHTHI 8 4 45
BAC».

1 18 Monynb Ne 3. «I[Ipunuumnsl nonera u ympasnenus BACy. 36 4 45

1 5 Monynp Ne 4. «IIporpammupoBanne BAC ais nosneros 10 4 45
BHYTpU nomenieHus: Pythony.

1 5 Monyne Ne 5. «lIporpaMMupoBaHue KOHTpOJLIEpA, 10 4 34
ycra"oBiaeHHoro Ha BAC npu nomormu C++y.

1 6 Monyne Ne 6. «Mcnonb3oBanue natunkoB BAC u coop 12 4 45
JTAHHBIX).

1 4 Monyns Ne 7. «O6paboTKa 1 aHAJIM3 TaHHBIX TOJIETa 8 4 45
BAC».

1 6 Monyns Ne 8. «IIpumenenue BAC B pazmuuHbIX 12 4 45
OTPACIISIX)

1 15 Monyns Ne 9. «3D — MozienrpoBaHre U MPOSKTUPOBAHHE 30 4 45
BAC».

1 5 Momynb Ne 10. «I'onounsrit BACy. 10 4 45
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5. OueHOYHBIE MATEPHAJIBI
6.1. ®opMBbI AMATHOCTHKH YCHELITHOT0 OCBOEHHSI MOYJIel MPOrpaMMbl

HaunmenoBanue DopMbI DopMbI YpOoBHH 0CBOCHHS 3HAHUH
MOAYJIA 3aHATHI NOABECHHUS UTOT0B Hu3zkuit Cpennnii OrcyrcrBHe 3HAHM
YPOBEHb YPOBEHb 3HAHM I
3HAHHUI
ba30Bblil ypoBeHb 0CBOEHHS POTrPaMMbI

Mopyas  Ne 1. | Jleknuw, Omnpoc caymareneit no npoiaeHHsIM | OTCyTCTBHE Hesnauurensnsie | IIpouynsie 3HAHUA B
«OcHOBBI JUCKYCCHH TEMaM, [IO/IBEJICHUE UTOTOB | 3HAHM, cilabble | 3aTpyJHEHHUs B | IpaBUIIaX TEXHUKH
0eCUJIOTHBIX (TeopeTuyeckue | AUArHOCTUKU OCBOCHHS MOIYJIS. 3HaHUSA 0 | oTBEeTax 1o | 6e30MacHOCTH,
aBHALMOHHBIX 3aHATHS) Tewmsl ni1s omnpoca: IIPONJICHHOM TEPMHUHOJIOTUU U | OIPEIEIICHUSX,
CHCTEeM (BACO): — MpaBUJia TEXHUKU O€30MacHOCTH; Marepuaie ONPEACIICHUSAX MIPUMEHEHUHU U CTPYKTYpE
apXUTEKTYypa, — onpenenenue bAC; BAC BAC
BAC». — xoMmnoHeHTE BAC;

— 3HaueHue u npumenenne bAC;

— poab BAC B cOBpeMEHHOM MUDE,

KaKHUe 3a7a4 pelaroT IpU IOMOLIH

BAC
Moayas  Ne 2. | Jlekuuwu, Omnpoc caymarenei 1o npoiaeHHsIM | OTCyTCTBHE Hesnauntensubie | [Ipounsie 3HaHMS B 00JaCTH
«Texnnueckoe JIUCKYCCHH TEMaM, MIOABEACHUE UTOTOB | 3HAHUM, cabble | MPOOEIIbI B | TEXHUYECKOI'O YCTPOUCTBA.
YCTPOHCTBO u | (TeoOpeTHuYeCcKUe | TUArHOCTUKHU OCBOCHMS MOJYJIS. 3HAHHUSA 0 | 3HaHUH 3HaHMS [0 TapaMmerpam
KOMIIOHEHTBI 3aHSTHS). — TEXHHUYECKHE  XapaKTEepPUCTUKH | POUIEHHOM TEPMUHOJIOTHH U | KJIacCCHU(PUKAUU BAC.
BAC». [Tpaktnueckue | BAC  (BepToieTHOro/caMoyIeTHOIO | MaTepuae OIIPENEIICHUAX Texauueckue

3aHSTHS THUIIA); TEXHUYECKOT O XapaKTEpUCTUKU

— Knaccugukamumn BAC; ycrpoiictBa BAC | camosneTHOro u

— Poccuiickue npousBoautenu bAC BEPTOJIETHOIO TUIIA
Moayas  Ne 3. BrInonHeHne noseTHoro 3a/1aHus: Cnaboe ymenue | YmeHue YBepeHHas pabota B
«IIpuHIHMIBI [IunoTupoBanve  mpU  MOMOIUM | HWIOTUPOBAHUS | IIPABUIIBHO nporpamme FPV
noJiera " cumyisitopoB U FPV. (mpoxoxaenue MIOJIB30BAThCSA
ynpasJjenuss BAC». Tpacchl 3a 20 cekyH ) 000py/10BaHUEM
Moayar  Ne 4. | [Ipaktuueckue | Hamumcats mporpammy Ha Python mis | Monens He | He yBepeHHoe | Mozeins neraer
«IIporpaMmmMupoBaH | 3aHATUSA aBToHOMHOro mosera BAC mynbtu | neraer yIIpaBJICHUE
ue BAC Jifi b POTOPHOTO THUIIA, BHYTpPHU
N0JIETOB  BHYTPH
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NOMeLeHUs
Python».

nometeHus». (B orcyrcrBun GPS
CUTHAaJja).
— IBWKEHUE MOJIEIH

Moayas Ne 5. | Jlekuuw, Hanucars nporpammy C++: Cnaboe ymenue | YMeHue VYBepeHHas pabora c
«IIporpaMMupoOBaH | TUCKYCCHH — IIBUYKCHHE MOJIEIIU «BBEPX—BHU3Y»; | IPOrPaMMHpPOBA | IIPABUIIBHO IIPOrpaMMOi
He  KOHTpPOJLIepa, | (TEOpETUUYECKUE | — JBUIKCHHE «OTKPBITh, 3aKPbITh HUs 10JIb30BaThCA
YCTAHOBJICHHOT'O HA | 3aHATHS). 3axBaT» 00opy10BaHuEM
BAC npu nomomu | Ilpaktuueckue
C++». 3aHATHS
Moayas  Ne 6. | Jlekuun, Hcnons3zoBanue nporpaMmmHoro | Cnalplii  HaBBIK | YMeHHE YBepeHHas pabora c
«HMcnoab3oBanue JUCKYCCHH obecnieyeHus 17151 00pabOTKU TaHHBIX | COOpKU U | IPaBUJIBHO 00opy10BaHHEM Ui
natuyukoB BAC u (Teoperuueckue | u MIPUMEHEHUS, IOJIyY€HHUE | SKCIUTyaTalluu 10JIb30BATHCS NOJy4YeHUs: HHPOPMALUU
c00p TaHHBIX». 3aHATHSA). uHbopMallMd K3 TOJYYEHHBIX | 000pyI0BaHUs | OOOPYJOBaHUEM U
Mopyas Ne 7. | IIpakTuueckue | JaHHBIX IIPUMEHEHHUE
«O0padoTka U | 3aHATHS TEXHOJIOTUHU
aHaJIN3 JAHHBIX
nosera BAC».
Moayas Ne 8. | Jlekuuwu, Hammcare  noxknax, noaroroButs | He  packpeita | IIpesenTanus BriOpana aKTyallbHast
«IIpumenenune BAC | nuckyccuu npe3eHTtanmio Ha Temy: «BAC B | TemMa nokjiana, | HOArOTOBIEHA, HE | oTpacib npuMmeHeHus BAC,
B Pa3JHYHBIX | (TEOPETUUYECKHE | Pa3IMYHBIX OTPACIIAX) IIPE3EHTAlMs HE | pacKpbITa  Te€Ma | JOKJIAJ MIOJTHOCTBIO
0TpaCIsAX». 3aHSITHS) MIOJIFOTOBJICHA JOKJIaza PacKpbIBAET TEMY
Mopnyab Ne 9. «3D — | Jlexum, OpranusoBaTh MacTep — kiacc, B | CnaOblii HaBbIK | YMeHHE YBepeHHas pabora,
MOJIeJINPOBaHUE M | JUCKYCCUU pamKax KOTOpOTO ciymateny | cOopku U | IPaBUJIBHO MOJeNupoBaHNe U cOOopKa
NPOCKTHPOBAHHE (TeopeTHUEeCKHE | CMOJENUPYIOT M O(OPMAT MOJENb | MOAEIMPOBAHUS | MOJIB30BATHCA MOJIENH
BAC». 3aHATHUSA) BAC BAC 000pyI0BaHEM
Moayar Ne  10. | [IpakTuueckue [IpoBenenne HMTOrOBOr0o TOHOYHOI'O
«I"onounblit BAC». | 3aHATHA COPEBHOBATEIILHOTO roJjera u

ydacTHE  BCEX  CilyllaTeled B

COPEBHOBAHHH
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6. PecypcHoe o6ecnieuenmne
7.1. TpeGoBaHMs K NOMeEIIEHUSIM

7.1.1. CnennaivM3upoBaHHBIC KJIacChl (KPY)KKH) CO37al0Tcs Ha 0aze 00meoOpa3oBaTeIbHBIX
opraHu3aiui (IKom).

7.1.2. KonnyecTBO paboumMx MECT JJIS CO3/IaHUs CICIHAIM3UPOBAHHOTO Kiacca (KpyKKa) — He
MeHee 12 pabounx MecCT AJi 00yUaromuXcsl.

7.1.3. Jlns co3maHus CrienUaIn3uPOBAHHBIX KJIACCOB (KPYXKKOB) HEOOXOAMMO MPEITyCMOTPETh
MMOMENICHUS Il POBEJICHUS ayAUTOPHBIX, TPAKTUYECKUX 3aHATUN U OPraHU3aI[MHU TTOJIETHBIX 30H.

7.1.4. Jlna mpoBeleHUsl ayJAUTOPHBIX M MPAKTUYECKUX 3aHATUH, KOTOPOE BKIIOYAET B cels
CJIEyIOIIKE 30HbI B COOTBETCTBUH C KOJTMYECTBOM padOYUX MECT:

— pabouas 30Ha CO CTOJIAMH, 00OPYIOBAaHHAS B TOM YHCIIE IEPCOHATBHBIMU KOMITBIOTEPaMU;

— peMOHTHas cTtaHuus U 30Ha 3D—meuaTu;

— pabouee MECTO IperoaaBaTels;

— Masas MoJyieTHas 30Ha.

Jlis mpoBeeHUs Ay AUTOPHBIX, TPAKTHUECKUX 3aHATHI U OPraHU3alMKd MAJIOH MOJIETHOM 30HbI
PEKOMEHIOBaHO 00ecreynTh nmoMerienne miomaapio He MeHee 100—120 M 2 u BBICOTOM MOTONKA HE
MeHee 3 M.

7.1.5. OcHoBHas TmOJIeTHasE 30Ha — OOOpyJOBaHHAas IUIONIAAKA IS JUCTAHIIMOHHOTO
MUAJIOTUPOBAHUST OECTIMIIOTHBIX BO3JAYIIHBIX CY/J0B PEKOMEHJIOBAaHO OOECIEUUTH MOMEIEHUE O0IIei
moma s He MeHee 100 M2 1 BBICOTOM MOTOJIKA HE MEHEe 3 M.

7.1.6. Bo Bcex MOMEMIEHUSAX HEOOXOAUMO OOCCIICUUTh OCBEIICHHE B COOTBETCTBHH C
neiicreyromumu TpedoBanusiMu (CanlluH) k BHyTpeHHEMY OCBEIIEHHIO paboYNX MECT.

7.1.7. Bo Bcex moMeIeHusx Heo0X0uMo 00ecTieunTh Haauurue ceTd MHTepHET cO CKOPOCThIO
He meHee 100 M6/c.

7.1.8. Tlpu opraHu3aIuyu TMOJETHBIX 30H HEOOXOIUMO OOCSCIICUNTh HAIMYUE JEMIT(PUPYIOIIETO
MOKPBITHS TToy1a. [loBepXHOCTH MOJKHA OBITH MaTOBOM U MMETH HEOAHOPOIHBINA pUCYHOK. JlomycTMo
MCIOJIb30BaHNE HalleuaTaHHBIX OaHHEPOB.

7.1.9 Tlpu opranu3anuu paboYnux MECT O0O0YyYaroIMXCs i MPAKTUIECKUX padoT HE0OX0IuMO
obecrieunTh (YHKITMOHAIBHBIE CUCTEMBI BEHTWISIIIMU M OTOIUICHHS, TMO3BOJISIIONINE TPOU3BOIUTH
MPAKTUYECKUE 3aHATHSA, a TaKXKEe HAIMYME KOHTYypa 3a3eMJICHUS IS DJEKTPONUTAHUS U CETH
CJIa00TOYHBIX TOJIKIIOYCHHI C ONITOPA3BA3KONM M BHYTPEHHUM COMPOTUBICHUEM K SJIEKTPOIUTAHUIO U
c1ab0TOYHBIM ceTssM. HeoOxoammo o0ecnieunTh Co31aHne YCIOBHH TSI COXPAHHOCTH IOPOTOCTOSIIETO
o0opyoBaHus (CKJIAACKOE MOMEIICHUE Al XpaHeHHs], HAIMYue MHXKEHEPHO—TEXHUYECKUX CPE/ICTB

OXpaHbl, B TOM YHCJIE CUCTEMBI BHacOHaOm0AeHus). O0s3aTenbHO: TpeOOBaHUE 110



M0kapo0e30aCHOCTH — HAJIMYKE MPOBEPEHHOTO OTHETYIIUTENS, a TAK)KE HaJM4Kie OTHEYIOPHBIX

cei(oB UM CYMOK JJIsl XpaHEHUS aKKyMYJISITOPOB.

7.2. MaTepI/IaJIbHO — TEXHUHYECCKOC OCHAIICHUE TVIOIIAAKH IIPOBECACHUSA 06pa30BaTeﬂbH0rO

7.2.1.

npouecca
OOmas 30Ha:
CTEIUTaXKHU JJI XpaHeHUs: 000pyI0BaHUS;
WHTEPAKTHBHBIA MHBEHTAPH;

SIIUKH JUTS XpaHEHUs Bellei 1 000pya0BaHuUS.

Manas nosietHast 30Ha:

ceTyaThlii KyO He MeHee ueM 3x3x3M;

MaThl JJI CMSATYEHUs yiapa [pH MaJIeHUU KOITEPOB;

CTaLlMOHAPHBII MOJYJIb; YIbTPa3BYyKOBbIE U3TyUaTeIn Masiku (He MeHee 4 IIT.);

KOMIUJICKT ITPOBOJOB JIsI COCANHCHUA H3Hy‘laTeJ'IeI>i; KpCIIJICHUC HSquaTCHCﬁ Ha CTCHY.

OcHoOBHas MoJyIeTHas 30Ha:

obmas momasas He MmeHee 100—300 M2, orpakaeHre 3alUTHON CETKOM;
KOMIUIEKT TPACCHI JIJIsl TIOJIETOB;

aMOPTHU3UPYIOIIME MaThI Ha MOJ O0IIEH MOJIETHOM 30HBI;

CHCTEMA yJIbTPa3ByKOBOW HaBUTallMM B ITIOMEIEHNH, coBMecTuMoM ¢ bBC.

PemoHnTHas cranuus u 30Ha 3D—mnevaTu:
CTOJI pabOYMil MOHTA)KHHKA;
paauoannaparypsl;

pabouee Kpecio Ha KoJecax;

CTOJI KOMITbIOTEPHBIIA;

3D — mpunTep;

nmporpamMmMHoOe o0ecriedeHue 11 co3nanus 3D — monenei;
nporpamma Jii rnedatu 3D — npuHTepa;
nasuibHas CTaHIUs ¢ PeHOM;
JBIMOYJIOBUTEIIb;

KJI€EBOM IIMCTOJIET;

Habop HaaduIeH;

IITAHT€HIIUPKYJIb;

Ha0Op MApPHUPHO-TYOILIEBOrO HHCTPYMEHTA;
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— KJIIOYH I IPOIEIIEPOB;
— Ha0Op MHCTPYMEHTOB /IS TAWKH;

— nepxarenb « TpeTsbs pyka» ¢ JIyIlou;

— KOBPHK JUIs ITaliKH;

— mpubOp U3MEpEeHHUs HANpsHKEeHUs OaTapeu;

— pyJieTKa U3MEPUTEbHAs;

— 3@XHUM 11 MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KITIOUEH YATMHEHHBIX;
— Habop OTBEPTOK AJIs TOUHBIX paboT;

— TOPIIEBOM KIIIOY;

— KpUMIIED;

— LIypynoBepT + Habop OUT;

— HOYTOYK;

— MBIIIb KOMIIBIOTEPHAS;

— PEMKOMIUIEKT, [MpeJHa3HauYeHHbId s IOporpamMmmupyemoro ydebHoro Habopa

KBaJIpOKOIITEPA;
— PEMKOMIUIEKT, IpeIHa3HAY€HHbIN JIsl KOHCTPYKTOPa CIIOPTUBHOIO KBaAPOKOIITEPA;

. TyM6a IAJIs THCTPYMCHTOB CJI€CapHasd.

7.2.5 Pabodee MecTo 00ydaroIIerocs:
— TporpaMMHpyeMblii yueOHbIN Ha0Op KBaJIPOKOIITEPA;
— TMpOrpaMMHpYEMbIN YUeOHBII KBaJPOKONTED;
— KOHCTPYKTOP CIIOPTHBHOT'O KBaJPOKONTEPA;

— JIOTIOJTHUTENbHBIE  aKKyMYJSATOpPHl  UIsl  MPOTpaMMHUpPYEMbIX  Y4eOHbIX  HaOOpOB

KBaJIPOKOTITEPOB M CIIOPTHUBHBIX KBAIPOKOITEPOB;
— FPV ouku (nuiem);
— KJICeBOH MHCTOJIET;
— Habop Haaduieii;
— IITaHTCHIUPKYJIb;
— HaOOp MAapHUPHO—TYOIIEBOrO HHCTPYMEHTA;
— KJII0Y JUI IPOTEIUIEPOB;

— mnpubop uzmepenus Hanpsokenus LiPo 6arapew;
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— pyJieTKa U3MEPUTEIbHAs;
— 3@XHUM U1 MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KITIOUEH YATUHEHHBIX;

— HabOop OTBEPTOK AJIs TOUHBIX padoT;

— TOPLEBOM KIIKOY;

— KpUMIIED;

— HOyTOYyK (wu [IDBM);

— JIECKTOIIHOE IporpaMMHoe o0ecnieueHue 1Jig HoyToyka (wiu [1I9BM);
— (¢oTorpaMMeTprudecKoe NporpaMMHoe 00ecreyeHue;

— KOMIIBIOTEPHAs MBILIb;

— CHMYJIATOP [UIsl aBTOHOMHBIX I10JIETOB;

— IporpaMMHOE o0ecreueHue AJIsl TPEXMEPHOTO MOJIEIMPOBAHMUS;

— pabouee Kpeciio Ha KoJIecax;

— Tym0a [l HHCTPYMEHTOB cliecapHasi;

— CTOJI KOMHLI-OTCpHBIfI .

7.2.6 Paboyee mecTo meaarora:
— HOyTOYyK (nim [I9BM);
— MyJbT PaAUOYIPaBICHHUS;
— JIeCKTOMHOE mporpaMMHoe obecrieuenue i HoyToyka (wnu [19BM);
— KOMITBIOTEpHAS MBIIIIb;
— CTOJ KOMIIBIOTEPHBIN;
— pabouee Kpeciio Ha KoJiecax;
— MadY;
— MapuIpyTH3aTop;

— poyTep.
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7. CnIMCOK HCNOJIb30BAHHOM JINTEPaTyphbl:

®denepanbHblil 3ak0H OT 29.12.2012 Ne 273—D3 «O06 ob6pazoBanuu B Poccuiickoit deneparium»
Vkaz  Ilpe3ugenra Poccuiickoit denepanuu oT 07.05.2018 No 204
«O HalMOHANBHBIX LENSAX U CTpaTerMuecKuX 3ajnauvax pa3Butusi Poccuiickoii ®depepaunn Ha
nepuon 10 2024 rogay.

Pacniopsixenue IlpaButensctBa PO ot 21.06.2023 Ne 1630—p «O06 yrBepknennn Ctpareruu
pazBuTus OecnmiioTHOM aBwarnuu Poccuiickori ®denepanun Ha nepuon ao 2030 roma m Ha
nepcnekTuBy 10 2035 roja u njaHa MEPONIPUATHI 110 €€ peanu3arum.

Pacniopsixkenue IlpaBurennctBa Poccuiickoit @enpepanmu ot  31.03.2022 Ne 678—p
«O06 ytBepxkaeHnn KoHIeNnuu pa3BUTHS JOMOJHUTEIHLHOTO 00pa30BaHus AeTel U NpU3HAHUH
yTpaTHBIIUM cuily pacnopsbkenus [lpaButensctBa Poccuiickoit denepannu ot 04.09.2014

Ne 1726-p».

Opranuzanus  OOCTY)XKMBaHUS  BO3AYIIHOTO  JBIDKEHHUS:  y4eOHHK  JJS  CpPEIAHEro
npodeccuonanmsHoro obpazosanus / A. JI. ®ummn, A. P. becryrun, B. A. CanHukos; moa
HayuyHoil pegakuueii 1O. I'. llaTtpakoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 515 ¢. —
(ITpoeccronansrnoe odpazoBanue). — ISBN 978 — 5 — 534 — 07607 — 3.

becriunotneie nertarenpHbie anmapaThl. OCHOBBI  yCTpoHCTBA M (DYHKIMOHHPOBAHHS
/AdanacbeB, YueOHUKH U yuel. mocod. — Mocka: MAUW. ISBN:978—5-85597—093—7.
BecnmiioTHbIE JieTaTeNbHBIE amliapaTbl: HAarpy3KH M HarpeB: yuyeOHOE MOcoOHe st CPeaHero
npodeccruonansHoro oopazosanus / B. U. [loropenos. — 2—e u3n., ucmp. u nom. — MoOCKBa:
WznarensctBo IOpaiit, 2024. — 191 c. — (IIpodeccuonansHoe obpazosanue). — ISBN
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