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1. IlosicHUTeIBHAS 3aNHCKA
Beenenne

ITporpamma «becnniioTHbIE aBUALIMOHHBIE cUcTeMBD» (nanee — [Iporpamma) paccunrana
Ha oOydwarommxcsi B Bozpacte 12 — 17 ner, cpok peanw3anuu MporpaMMmbl | ydeOHBIA TOJ.
[IporpamMa  mpenmosnaraeT  pa3BUTHE — OOydaromMxXcsi B OOJIaCTM  MOJEIMPOBAHUS,
IpOrpaMMHUPOBaHUs, MWJIOTUPOBAHMS, a TAaKKe HalpaBieHa Ha (OpPMUpPOBAaHUE 3HAHUH U
HaBBIKOB, HEOOXOOUMBIX Ui pPa0OThl € OCCHHJIOTHBIMHA aBHAIIMOHHBIMH CHUCTEMaMH,
CIOCOOCTBYET  DPa3BUTHUI0  HHXEHEPHO-KOHCTPYKTOPCKOro  MbluuieHus.  [Iporpamma
«becnunoTHbIe aBUAIIMOHHBIE CUCTEMBD» pa3padoTaHa C y4eTOM BO3PACTHBIX OCOOEHHOCTEH U
MHTEPECOB 1IEJICBON ayAUTOPUHU 00YJaIOLIUXCS.

[IporpamMma siBAsieTCSI aBTOPCKOM M cOCTaBiieHa JUIsl OpPraHU3alliy JOIMOJHUTEIbHON
NeATeTLHOCTH Ha 0a3e OCHOBHOTO 00I1IeT0, CPEHEro 0011Iero 00pa3oBaHus 1 OPUEHTUPOBAHA Ha
00yYaromuxcsi, MPOSBIISIOIINX HHTEPECH U CKIIOHHOCTH B 00J1acTH MHPOPMATUKH, MATEMATHKH,
(bu3uKH, TEXHOJIOTUH, OCHOB 0€30I1aCHOCTH KU3HEESITEIbHOCTH U aBHALIUH.

HopmaTtuBHbIe 0CHOBaHMA 1Jis1 pa3pad0TKH NPOrPaMMBbI:

— ®@enepanpHbiid 3aK0H OT 29.12.2012 Ne 273—®3 «O06 obpazoBanuu B Poccuiickoit
®enepannn;

— VYka3 IIpesumenta Poccuiickoit ®enepanuun ot 07.05.2018 Ne 204
«O HaIMOHAIBHBIX IEJIAX M CTpaTerMuecKux 3amavax pa3Butus Poccuiickonn denepanuu Ha
nepuon 10 2024 rogay;

— Pacnopsioxenue IlpaButensctBa Poccuiickoit @epepanun ot 21.06.2023 Ne 1630—p
«O06 yrtBepxkaeHnun CrpaTreruu pa3BUTHS OecnuiioTHOM aBuanmu Poccuiickoit deneparuu Ha
nepuon 10 2030 roxa u Ha iepeniekTuBy 10 2035 rojia v ITaHa MEPOTIPUSATHH 110 €€ PeaTH3aIiumny;

— Pacnopsokenue IIpaBurenscrBa Poccuiickoit ®@eneparuu ot 31.03.2022 Ne 678—p
«O06 yrBepxkaeHnn KoHuenuu pa3BUTHS JOMOJIHUTEIBHOTO 00pa3oBaHus JeTel U MpU3HAHUH
yTpaTHBIINM CHITy pacriopsbkeHust [IpaBurensctBa Poccuiickoit ®@enepammu ot 04.09.2024
Ne 1726-p»;

— IlocranoBieHne [J1aBHOrO TroCyIapCTBEHHOIO CAHMTAPHOIrO Bpada Poccuiickoin
@eneparun ot 28.09.2020 Ne 28 «O6 yrBepxkaenun CII 2.4.3648-20 «CanutapHo—
SMUJIEMHOJIOTUYECKHE TpPeOOBaHUS K OpPraHM3alUsAM BOCHUTAHUS M OOY4YeHMs, OTAbIXa H
037I0POBJICHUS AETEN U MOJIOJIEKH;

— Ilpuka3z MunncrepcrBa npocsemienusi Poccmiickoit @enepannu ot 27.07.2022
No 629 «O06 yrBepxknennn Ilopsiaka opraHw3aliud W OCYIIECTBICHHS 00pa30BaTEIHHOM

ACATCIIBHOCTH I10 AOIIOJIHUTCIBHBIM 06H_I606pa30BaTCJ'HJHBIM nporpamMmmamy;.



HanpasjieHHOCTH IPOrpaMMBbl — TEXHUUYECKASL.

AKTYaJIbHOCTb IPOrPAMMBI.

B coorserctBun ¢ yrBepxkacHHOM IIpaBurensctBom Poccuiickon  ®epnepanuu
pacniopspkerreM oT 21 utons 2023 Ne 1630—p Crparerueit pa3BuTHsI OSCIMIIOTHON aBHAIlUU HA
nepuoa 10 2030 roga u Ha nepenekTuBy A0 2035 rona, B OamKaiIme mecTh ¢ MOJOBUHOM JIET B
Poccun nomkHa mNOSBUTBCS HOBask OTpacib 3KOHOMHUKH, CBS3aHHAs C IPOU3BOJACTBOM U
UCIIOJIb30BAaHUEM TpaXKJaHCKUX OecnuioTHbIX amnmaparoB. JlanHas Ilporpamma B pamkax
benepanbHOTO HpOCKTal «Kazapel 111 becnuinoTHBIX aBHAMOHHBIX CHCTEM» HAHMOHAJIbHOTO
npoekTa «becnunoTHbIE aBUALIMOHHBIE CHCTEMbD» O0ECHeurnBaeT 00y4YaroUMMCS BO3MOXHOCTh
OCBOUTb 3HaHUS B 00J1aCTH OECIIMIIOTHBIX JIETATEJIbHBIX alllapaToB, HABBIKU IPOrPAMMUPOBAHMS,
MOJIEJIUPOBAHUS U MUJIOTUPOBAHUS, KOTOPBIE B HACTOSIILEE BPEMS SBIISAIOTCA BOCTPEOOBAHHBIMU.
Konnenmus [IporpaMMbl oka3bIBaeT BIMSHHE Ha PaCHIMPEHUE JOMOJHUTEIHHOTO 00pa3oBaHUs
0o0y4aroluxcs, pealn3alui0 MOJOACKHON TMOMUTUKH M CO3JaHHE CHUCTEMBbl IOJITOTOBKU
CHEIMalMCTOB B o0Ojactu pa3pabOTKH, MPOU3BOJACTBA U JKCIUIyaTallMd OECIUIIOTHBIX
ABUAIIMOHHBIX CHCTEM, a TAK)Ke KOHTPOJIb 32 YPOBHEM KBATH()UKALMHU TaKUX CIICIHATUCTOB. [Ipu
peanM3ali  NpoOEeKTa OOJbIIOE BHUMAHUE YAEISETCS MPUBJICYEHUIO  O0OYYaroIIUXCs
00pa3oBaTeNbHbIX OpPraHMU3alMii K Yy4acTHIO B MporpaMmax Ho OECIHIOTHBIM aBHALIMOHHBIM
cucremaM. TakuMm 00pazoM, BO3MOKHO YCUIIMTh TEXHOJIOTUYECKUH MOTEHIMAN [Tl 00ecreueH s
0€30MacHOCTH CTPaHbl, MOBBILIEHUS YP(HEKTUBHOCTH SIKOHOMUKHU U YIYUILIEHUSI KauecTBa KU3HU
rpaxzaad. B utore B Poccun nomkHa BOZHUKHYTh HOBasi SKOHOMHMYECKask OTPacilb, CBA3aHHAs C
Pa3paboOTKOM 1 MCTI0JIb30BaHUEM I'PaKJAHCKUX OECIHMIIOTHBIX aIIapaTosB.

HoBu3Ha 37011 mporpaMMBbl 3aKJIF0YaETCs B MHTETpalluii COBPEMEHHBIX 1 MHHOBALIMOHHBIX
JOCTIDKEHUI B 00JacTH Majiod OeCHMJIOTHOM aBHallMM, a TaKXKEe HCIOJIb30BaHUM IUPPOBBIX
TEXHOJIOTHi, BKJItoYast Hu(ppoBoi 00pa3oBaTeIbHbIA KOHTEHT.

Metoasl u popmbl peanusauuu [Iporpammel:

—  OJIHUM U3 KJIFOUEBBIX METOJIOB SIBJISIETCS] NPOEKTHO—OPHEHTHPOBAHHOE 00yUyeHHe,
KOTOpOE IMO3BOJISIET 00yYalIMMCsl TPUHUMATh aKTUBHOE y4yacTHe B pa3paboTKe M peanu3aiuu
peaJbHBIX TPOEKTOB, CBA3aHHBIX C Hcmoiab3oBaHueM BAC. 3Ortor MeTon cmocoOcTByeT
yrayOJIeHNI0 3HAaHUH, Pa3BUTHIO TBOPUYECKOTO MBIIJIEHUS! U HABBIKOB KOMaHAHON paboThI;

— MHTEPAKTHBHbIE MeTOAbI OOy4YeHMsl, TaKHME€ KaK CUMYJSALMUS U BUPTYaJbHbIE
nabopaTopuu, UrparoT BaXHYIO poJib B MoAroToBke cnenuanucroB no BAC. CrnernuanbHble

MMPOrpaMMHBIC KOMIIJICKCHI IMO3BOJIAIOT MOACIIMPOBATH PA3JIMYHBIC COCHApPUH I10JIETa APOHOB,



aHAJM3UPOBATh TMOBEJACHUE aNMapaToB B CIOXHBIX YCIOBHUSIX U MPOBOAUTH IKCIIEPUMEHTHI 0€3
PHUCKA ITOBPEKACHUS JOPOTrOCTOSAILEH TEXHUKH;

— NpaKTHYeCKHe 3aHATHS, I7le 00yJyaroluecss MOryT HEOCPEACTBEHHO YNPaBIIATh
OECIMIOTHBIMM aBHALIMOHHBIMU CHCTEMAaMH, SIBISIIOTCS HEOTHEMIIEMOM YacThio y4yeOHOro
nporecca. JTU 3aHATUS MO3BOJIIIOT OTPAa0OTaTh HABBIKA YIPABICHHUS JPOHOM, OLEHHUTH €ro
IIOBEJICHUE B PA3JIMYHBIX CUTYalUsIX U YCOBEPIIEHCTBOBATh TEXHUKY ITUIIOTUPOBAHNUS,

— TeOopeTHYeCKHe JEeKIHH U CEeMHHAPCKHE 3aHATHS, HAIPaBJICHHBIC HA U3y4YCHUE
OCHOB OECHWJIOTHBIX aBUAI[MOHHBIX CHCTEM, NPUHLMIIOB IOJETA U YNPaBJIEHUS, TEXHUYECKOTO
ycTpoiicTBa u aciekToB npuMeHeHus: BAC B pa3aMuHbIX OTPaCIIsX;

—  COpeBHOBaTeJIbHbIN METO/ — 3TO CIIOCOO BHIMOIHEHHS IPAKTUUECKUX YIIPAXKHEHUH
B (hopme copeBHOBaHMIl. CyIIHOCTh METOJA 3aKIIOYAETCS B UCIOJIb30BAaHUU COPEBHOBAHUU B
Ka4yeCTBE CPE/ICTBA MOBBIILIECHHS YPOBHSI [TOATOTOBJICHHOCTH 00yYarOIINUXCSL.

®opMaMH OpPraHM3alMU 3aHATHH SBISIOTCS IpyNIoBas (TeOpeTHdeckas 4YacTb) U
WMHAUBUYaJIbHO — IPyNIoBas (IpakTHYecKas 4acTh).

IMenarornyeckas neaeco00pa3HOCTb HACTOALIECH MpPOrpamMMbl 3aKJIFOYAETCS B TOM, YTO
1I0CJI€ €€ OCBOEHUS OOydarolMecs MoJiyyaT 3HAHUS U YMEHUs, KOTOpPbIE IMO3BOJIAT UM IMOHSTH
OCHOBBI YCTPOHCTBA OECIMIIOTHOTO JIETATEIBHOIO alllapaTa, IPUHIHIBI pa00Thl BCEX €ro CUCTEM
U WX B3aMMOJICHCTBUS, TEXHOJIOTHIO IMWJIOTUPOBAHMS M YIPABICHUSA, & TAKKE€ OTTOYHUTH CBOM
HaBblkM B mwioTHpoBaHud BAC u mNOdIy4uTh COPEBHOBATENBHBIM OIBIT Ha pa3IMYHBIX
TPEHUPOBOUHBIX 0a3ax.

Hacrosimass mnporpaMma COOTBETCTBYET OOIIEKYJIbTYPHOMY YPOBHIO OCBOEHHS U
IpeJIoiaraeT y/lI0BIECTBOPEHUE MO3HABATEILHOTO MHTEpPEca 00YyYarollerocs, pacllupeHHe ero
UH(GOPMHUPOBAHHOCTU B 00JIACTH OECHMJIOTHBIX JIETAaTENbHBIX ANIapaToB U CHUCTEM, a TaKxKe
oOoraiieHe HaBbIKAMU OOILEHUS U MPUOOPETEHHE YMEHH COBMECTHOM NeATEeNbHOCTH IpH
OCBOECHHUH IPOIPAMMBI.

Heaw IIporpamMmbl [OMOJHUTENBHOTO O0pa3oBaHUs MpeanojaraeT (GopMUpOBaHUE U
pa3BuTHE NPOPECCHOHATBLHON OpHEHTAlMKM OOYyYaroIlerocsi, pa3BUTHE WHTEIUIEKTYaJlbHBIX
CHOCOOHOCTEH 1 TTO3HABATENILHOTO HHTEpPeCca K OECIMIOTHBIM aBUAIIMOHHBIM CHCTEMAM.

3amaum:

JIMYHOCTHBIE (BOCTIUTATEIbHbIE):

— BOCIHUTAaTh MHTEpEC K TEXHUKE M TPYIY, Pa3BUBATh TBOPUYECKHE CIIOCOOHOCTH
¥ GOpPMHUPOBATH KOHCTPYKTOPCKHE YMEHUS 1 HABBIKH;

—  NIPUBUTH KYJIBTYPY NMPOU3BOJICTBA U COOPKH OECIMIIOTHBIX aBUAIIMOHHBIX CHCTEM;

—  copMUpOBaTH YYBCTBA KOJUICKTUBU3MA, B3AUMOITOMOIIIH;



— BOCHHUTATb BOJIIO, YYBCTBO CAMOKOHTPOJIA, OTBETCTBCHHOCTHU;,

— cdopMupoBaTh  CO3HATEIBHOE OTHONIEHHE K 0E30MacHOCTH  TpyAa IIpU

HW3TOTOBJICHUH MOJICIICH;

» BOCIIUTATh TI'PAXAAHCTBCHHOCTb, TOJICPAHTHOCTb, HAOYXOBHO — HPABCTBCHHOC

CaMOCO3HaHHE,

—  (opMHpOBaTh MATPHOTUYECKYIO MO3UIUIO MOJIPOCTKA Yepe3 BKIIOUCHUE €r0 B
TEXHUYECKOE TBOPUECTBO U IMO3HABATEIBHYIO JACSITEIbHOCTD.

MeTanpeaMeTHbie (pa3BUBaIOLINE):

—  Ppa3sBUTH y 06y11a10m1/1xcs1 3JICMCHTHI TEXHUYCCKOI'O MBIIJICHUA,

M300peTaTeNIbHOCTH, TBOPYECKOM NHUIIUATHBBIL,
—  pa3BUTH IJ1a30Mep, OBICTPOTY PEAKIH;
—  pa3BUTb ycepue, TEPIIEHUE B OCBOEHUU 3HAHUI;

— (opMHpOBaTh OCO3HAHWE POJU TEXHUKH W TEXHOJOTHH I IMPOTPECCUBHOTO

pa3BUTHS OOIIECTBA;

— TMOBBILIEHUE CEHCOPHOM UYYBCTBUTEIBHOCTHU, pa3BUTUE MEJIKOM MOTOPUKH U
CUHXpOHM3AIMK PA0OTHI 00eMx pyK 3a cy4eT OOydYeHHUs MHJIOTHPOBAHHS OCCIHMIOTHBIX

JICTATCIIbHBIX aIlllapaTOB;

i pPasBUTUC HCI/IXO(l)I/I?,I/IOJ'IOFI/ILIGCKI/IX KauCeCTB YYCHHUKOB: IIaMATb, BHHUMAaHHC,

CIIOCOOHOCTH JIOTUYECKU MBICTUTH, aHATH3UPOBATh, KOHIIECHTPUPOBATH BHUMAaHHE HA TJIABHOM.
IIpexmeTHbIe (00y4aromme):
= BI)Ipa60TKa HAaBbBIKOB MUJIOTUPOBAHUA OECIMIOTHBIX JIETATEILHBIX armaparosB;

— JaTb TICPBOHAYAJIBHBIC 3HAHHUA O KOHCTPYKIHUU OCCITMIIOTHBIX  JIETATEIIbHBIX

anmnaparos;
—  Hay4yuTb IpaBUIIaM 00CITyKHBaHUS, COOpPKH OECIMIIOTHBIX JIETAaTEIbHBIX alllapaTos;
—  HaAy4yuTh nporpammupoBanuio bAC;
—  O3HAaKOMMHTH C IIpaBUIIaMH 0e30MacHON paboThl C HHCTPYMEHTAMU;
—  03HAaKOMUTbH C MMPUHIIUIIOM pabOThl aBUAMOJIEIbHBIX JIBUTaTeNIel U UX TPAMOTHOM
AKCIUTyaTaluH;

— JaTb HNCPBOHAYAJILHBIC 3HAHUA IO PAAHUOIJICKTPOHUKEC U OGy‘II/ITB [IpUHIIUIIaM

paboThI pasnonepeatoIIero 00opyA0BaHus, €ro HaCTPOHKOIA;
—  naTh 3HaHUsA B obnmactu 3D — MonenupoBanust U mpoektupoBanus bAC;

5 06y‘II/ITL IpaBuIaM 0e3omacHoM SKCILTyaTallun OCCHMIIOTHBIX JIETATEIbHBIX

arnmaparos.



Cpoxu peanuszanuu [Iporpammbri: 144 yaca.
YpoBeHb NPOrpaMMbl: 0JTHOYPOBHEBas (0a30BBIN YPOBEHb OCBOCHUS).
Pexxum 3ansTuii: rpynmna u3 12 yenosek, 2 pa3a B Heento 1o 2 yaca (4 yaca B Henento, 16 yacoB B mecsiil, 144 yaca B ron); 1
aKaJeMUYECKui yac - 45 MUHYT, iepemMeHa 15 MUHYT.
I[InanupyemMble pe3yabTaThl 00y4YeHHSI:
B pesyabraTte o00ydeHusi oOydaimecsi B KOHLE Y4eOHOro roaa oOBJIAEIOT

HEO0XOAMMOI CHCTEMON 3HAHUW, YMEHHUI U HABBIKOB.

BYZ[GT 3Hamb U ymemsp B paMKax OCBOCHU A 0a3oBoro YPOBHA:

3name: — TEXHHUKY 0€30MacCHOCTH U paboTe C UHCTPYMEHTAMU
U 2JIEKTPOOOOPYIOBAHHEM;

— ocHoBbl BAC;

— OCHOB TEXHHYECKOr0 yCTpoicTBa 1 KOMIOHEHTOB BAC;

— A3bIKM nporpammupoBanue bAC;

— 3HauyeHue U npuMeHenre bAC B coBpeMeHHOM MUpE;

— 0COOEHHOCTH PETYJIUPOBKH U YIIPABICHUS KBaJPOKONTEPOM;
— YCTPOMCTBO U MPUHIUIT PAOOTHI AIEKTPOABUTATEIICH.

Ymems: — TMOJIb30BaThCs pabOYUM HHCTPYMEHTOM,;

— paboTaTh ¢ 3IEKTPOOOOPYIOBAHUEM;

— OCYIIECTBIIATHh NHJIOTHPOBAHUE KBaIPOKOIITEPOB;

— yHOpaBIATh KBagpokonTepom FPV;

— HaCTPaWBaTh YaCTOTHI BUJIEO MEPEJAOIINX YCTPONCTB;

— HaCTPaMWBaTh MOJIETHBIM KOHTPOJLIEP KBAAPOKOITEPA,;

— HAaCcTpauBaTh allaparypy yIpaBICHUT,

— 3apsKaTh aKKyMYJIATOPEIL.

byner smamo u ymems B paMKax OCBOCHUS IIPOJBUHYTOIO YPOBHS:

3namo: — YCTPOMCTBO M MPUHLUI pabOThI pauonepe1aTuNKOB;

— Tpoleaypy NoixydeHus, oopaboTKH 1 aHaiIM3a JaHHbIX nonera bAC;
— TIpUHIUN paboThl (HOTO MEepearoIuX YCTPOUCTB,;

— IpaBHJIa DKCILTyaTalluy aKKyMYJISITOPOB

— mporecc 3D — moxenupoBanus u npoektupoBanus BAC.




VYmemn: — JMarHOCTHPOBAaTh M HCHPABIATh OWIMOKM B paboTe MPOrpaMMHOIO
obecrnieueHus npu paboTe ¢ TaHHBIMHU, MTOJIYYCHHBIMH MPU PabOTe C MOJIC3HOU
Harpy3Koii;

— MOJEJIMPOBATh U MPOU3BOAUTH MeYaTh KOMIUIEKTYIOmMX Mojeneit BAC Ha
3 — D mpunTepe.

Lo — TBOPYECKH MOAXOJUTH K COOPKE KBAIPOKONTEPA;
OKOH‘{%HHIO — yMETh aHAIM3UPOBATH;
Kypca Oyzer
ypea by — JI0BOJIMTBH HAYaTOE JIEJI0 JI0 KOHIIA;
obnajgarb

— BBIIIOJIHATH I10 €HUS KOJUIEKTUBA, padoTaTh B 11,
Ay py4 P rpyrime;

Kauecmeamu: | — OKa3bIBaTh IOMOIIb B paboTe HajJ MOJIETbI0O POBECHUKAM M MJIIAIIINM

pedsram;
— CTPEMHUTHCA COPECBHOBATLCA, ITPOABIIATH ce0s1 B COpPCBHOBAHUMU.

IIpouecc Hadopa u popmupoBanus rpynn. O6pa3oBareiabHble OpraHU3aIMH PYKOBOJACTBYIOTCS BHYTPEHHUMU HOPMAaTUBHO — IIPaBOBBIMU
OCHOBaHUSIMU IIpU (HOPMUPOBAHHH TTpoliecca Habopa U YKOMIUIEKTOBKH TPYIII Ha MPOTrPaMMbl JOMOJIHUTEIBHOTO 00pa3oBaHMUsl.

2. Y4eOHbIl NJIaH NIPOrpaMMbl

HaumenoBanue Beero
YPOBHSI Homep 1 HanMeHOBaHMe MOYJISI wacoR Teopus | IlpakTnka
NMPOrpaMmbIl
Monayns Nel. «OcHOBBI OeCHHIOTHBIX
= ABHAIMOHHBIX CHCTEM (BAC): 8 8 0
Sg? apxutekrypa, bAC» g}
Sk, Monynb Ne2. «TexHu4ecKoe yCTpOHCTBO U 8 6 2
= B KOMITIOHEHTHI BAC»
¥a)
@ § Mopyne Ne3. «llpuHmunsl mosieta 6 5 34
2 > ynpasieHust BACy
NS Monyns Ned4. «lIporpammupoBanue bAC 10 0 10
JUIs TIOJIETOB BHYTpH nomeneHus Python»
Monynb Nes. «IIporpammupoBanue
KOHTpoJIIepa, ycTaHoBiIeHHOro Ha BAC 10 2 8
npu nomouu C++»
Mogyne Ne6. «Mcnonb3oBaHue JaTYUKOB 1n 4 o




BAC u cbop maHHBIX»
Monaymne Ne7. «OOpaboTka ¥  aHau3

8 4 4
nagueIx nosera BACy
Mopyns  Ne8. «lIpumenenne BAC B 12 12 0
Pa3IMYHBIX OTPACISIX)»
Monyne Ne9. «3D — MopenupoBaHue U

30 7 23
npoektupoBanue bBACy»
Mogyne Nel0. «"onounsiit BAC» 10 2 8

Hroro: 144 47 97

3. YuyeOHO—TeMaTHYeCKU IJIAH

3.1. YTII nporpamMMbl COCTOMT U3 OJJHOT'O 6a30BOro ypoBHs ocBoeHHs. CopepikaHue KaXKA0Tro YPOBHS IIOCTPOESHO HA MOAYJIbHOM IPUHITHIIE.
CTpyKTypHOH equHMIIEH yuyeOHOTro MOJYJs SBISIOTCS TeMbl. B peanusanuu mporpammbl MPUMEHSETCS MOITAlHas TEXHOJIOTUS OOy4eHHUsS OT
«IIPOCTOTO» K «CIIOKHOMY.

3.2. BaxxHast poJib IpH OCBOCHUH TPOTPAMMBI OTBOIUTCS MaTepraliaM, pa3pab0TaHHBIM B paMKaxX IPUMEHEHUS TU(PPOBOTO 00pa30BaATEILHOTO
KOHTEHTA.

3.3. ITo okOHYaHUM KaXI0T0 MOYJIS TPOrpaMMOii ipeycMoTpeHa (hopMa KOHTPOJISI B BUIE TEMAaTUYECKOTO OTPOCa, MPAKTUIECKOTO 331aHus,



MIPOEKTHOM pabOTHI.

ba3oBblil ypoBeHb 0CBOCHUSI IPOTPAMMBI.

Moayanb Nel. «OcHOBBI 0eCIMJIOTHBIX
aBuaunoHHbIx cucrteM (BAC):
apxurektypa, BAC».

Tect

LOK Ne 1.

Tema 1. BBogHOe 3aHsTHE (TEXHUKA
0€3011acHOCTH).

Tema 2. Teopetuueckue ocHoBbl BAC.

Tema 3. Apxurextypa BAC.

Tewma 4. 3nauenue u npumeHenust bAC
B COBPEMEHHOM MHUpE.

Omnpoc B pamkax
MPOMJICHHBIX TEM

Moayab Ne2. «Texunueckoe
YCTPO#CTBO U KOMIIOHEHTHI BAC».

Tect

LHOK Ne 2.

Tema 1. OcHOBHBIE TEXHUYECKHE
xapakrepuctuku bAC BepToneTHOrO 1
CaMOJIETHOTO THIIOB.

Tema 2. Knaccudukarus 6ecmIoTHbIX
JIeTaTENbHBIX aIlapaToB.

Tema 3. Kommuiekc ynpasinenust BAC.




Tewma 4. Poccuiickue mporu3BOAUTENN

Omnpoc B pamkax

BAC ¥ HX He, 2 2 0 MIPOUICHHBIX
Tem
Moayab Ne3. «IIpuHOunel moJsera u 36 2 3 Tect I[HOK Ne 3.
ynpasjennst BAC».
Tema 1. be3onacHoCTb 110JIETOB. 2 1 1
Tema 2. Texauka 6a30Boro 12 0 12
nunotuposanus FPV.
Tewma 3. Ynpasienue bAC. 2 1 1
Tewma 4. [Ipaktuka noneros bAC. 8 0 8
Tema 5. AsponuHamMuka U AMHAMUKA 2 0 2
OJIETA.
Tema 6. [ToneTsr B OrpaHUYEHHOM 6 0 6
MIPOCTPAHCTBEY, IPOH — PEICHHT.
Tema 7. 3axBar rpysa. 2 2
Brinonsute
Tema 8. BrimonmHeHHE KOHTPOJIBLHOTO 5 0 5 IIOJIET C
MIOJIETHOTO 3a/IaHMSL. HOJJHATHEM
I'py3a

Mopnyas Ne4. IIporpammupoBanue [HOK Ne 4.
JJIS1 0J1€TOB BHYTPH MOMeIlleHH sl 10 0 10 Tect
Pythony.
Tema 1. OcHOBBI TPOrpaMMHUPOBAHUS 4 0 4
BAC na Python.
Tema 2. PaGota co criuckoM JaHHBIX. 2 0 2
Tema 3. Pa3paboTka anropurma

2 0 2
aBTroHOMHOrO nojera bAC.
Tema 4. Co31aTh CKPHUIIT Ha A3BIKE
nporpamMmmupoBanus Python s TpaKTieckoe
CaMOCTOSITEJIEHOTO YIIPABJICHUS 2 0 2

3aJjaHne

KBaJIPOKOIITEPOM B IOMEIIEHUH Oe3
ucrnoiap3oBanus curaaia GPS.




Moayanb NeS. «IIporpammupoBanue

L[IOK Ne 5.

KOHTPOJIepa, yCTAHOBJIEHHOI0 Ha 10 2 Tecr

BAC npu nomomu C++y.

Tewma 1. U3yueHne HaBBIKOB CO3aHUS

JITOPUTMOB I OECITUIIOTHBIX

JIeTaTeNbHBIX aIIaparoB. 2 0

(mporpamMmMupoBaHUE aBTOHOMHOTO

nosieta) (Outdoor u Indoor).

Tema 2. OOm1He cBeIeHUS O SI3BIKE 2 5

nporpammupoBanus C++.

Tewma 3. Peanuzarus C++ B 2 0

IIPOrpaMMHUPOBAHUH JIPOHOB.

Tema 4. [TporpammupoBanue 2 0

asnroputMoB yrpasieHust BAC.

Tema 5. Co31aTh CKPUNT HA SI3bIKE 2 0 [IpakTuueckoe

nporpamMmupoBanust C++. 3a/laHue

Monayab Ne6. «Mcnosib30BaHue LHOK Ne 6.
12 4 Tecr

AaT9uK0oB BAC u cO0op 7aHHBIXY.

Tema 1. CeHncopsl u JaT4uKH U1t cOopa 4 5

JTAHHBIX.

Tema 2. JlaTuuku: akcenepomerp, 4 )

rupockon, njanbHomep GPS.

Tema 3. JlaTunku npu cOOpKe B 4 0 [IpakTuka

MacCTEPCKOH. cOOpKHu

Moayas Ne7. «O0paGoTka u aHaau3 [HOK Ne 7.
8 4 Tect

JaHHBIX moJjieta BAC».

Tema 1. C6op, oOpaboTKa 1 aHaIIN3

JaHHBIX (OTOrPAMMETPUUECKOI 4 2

ChEMKHU.

Tema 2. C6op, 00paboTKa 1 aHaIu3 4 5

JAHHBIX OPTO(HOTOCHEMKH.

Moayan Ne8. «IIpumenenne BAC B 16 12 Teer IIOK Ne 8.

PA3JTUYHBIX 0TPACIAX).




Tewma 1. Texnonorus npumenenust BAC
B I'€0JIC3UHU U KapTorpaduu.

Tewma 2. Texnonoruu npumeHenus bAC
B JIPYTUX OTpacisix, TAKMX KaK:

— JIECHOE XO3SHCTBO;

— O0XpaHa OKpY»Karoulei cpepl;

— CeNIbCKOXO035HCTBEHHBIEC paOOTHI.

12

IIpoekTHas
pabora.
Hoknan o

TEXHOJIOTUU

PUMEHEHUS

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

23

Tect

LIOK Ne 9.

Tema 1. OcHOBBI aBHaAMOIETUPOBAHUS
CaMOJIETHOT'O THIIA.

Tema 2. OcHoBbl 3D — MonenupoBaHus.

Tewma 3. 1O mis 3D — monenmupoBaHwsL.

Tema 4. [Toaroroska 3D — Moaenu k
[IEYaTH.

O O DN

O |~ O| O

Tema 5. Ucnions3oBanue 3D— npunTepa
JUTSI TTIeYaTH KOMITICKTYFOIIINX.

Tema 6. Bei6op HaBecHOTO
ob0opynoBanusi BAC.

Tema 7. Marepuassl 1y IpOU3BOJCTBA
BAC.

[Ipounssectn
MOJEIb JUIS
1IeYyaTH.

Moayab Nel0 «I'onounbiii BAC.

Tect

L[IOK Ne 10.

Tema 1. 'onounsiiit BAC.

Tewma 2. Kitaccel, mpaBmiia, CyaeicTRBo.

Tewma 3. [locTpoeHue criopTUBHON
TPEHUPOBKU U COBEPILIEHCTBOBAHHE
MacTepCTBa.

Tewma 4. I'oHOYHBIE TPACCHI».
4.1 B OTKpBITOM ITPOCTPAHCTBE.




4.2 Ha FPV.

Tema 5. IIpoxoxeHre TOHOYHOTO
UCTIBITAaHHA.

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

[Ipoxoxnenue
TOHOYHOT'O
VCIIBITAHUS



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

4. Conep:xanue NporpaMMsbl
4.1. ba3oBblil YypOBeHb 0CBOCHMA

Mopnyab Ne 1. «OcHoBbI OecnniIOTHBIX aBHaliuOHHBIX cucTeM (BAC): apxurekTypa
BAC».

Tema 1. BBonHoe 3ansTe. TexHuKa O€3011aCHOCTH.

Jlexuus: UHceTpykTax mo TexHuke Oe3omacHocTu. TexHuka Oe3omacHoctu. [IpaBuia
IIOBE/ICHUS B IOMEILEHUH, II€ IPOBOAATCS 3aHATHUS.

Tema 2. Teoperuueckre ocHOBbI BAC.

Jlekiusi: 3HAKOMCTBO C  OeCMJIOTHBIMH  aBHanMOHHBIMH — cuctemamu  (BAC).
Omnpenenenue becnmnorHo ABuanmonnoit Cucremsl (BAC).

Tema 3. Apxutexrypa BAC.

Jlexuusi: 3HaueHUE apXUTEKTYPHbI A5 3 (HEKTUBHOTO PYHKIIMOHUPOBAHHUS U YIIPABIICHUS
BAC. Komnonentst BAC camonerHoro tumna.

Tewma 4. 3nauenue u npumenennst BAC B coBpeMeHHOM Mupe.

Jlexuus: Posb TEXHMYECKMX XapaKTEPUCTUK U pa3inyHbIX BUA0B BAC B peuieHun
pa3IMYHBIX 3a/1a4.

Moayab Ne 2. «TexHuueckoe ycTpoiicTBo 1 KoMnoHeHTHI BAC».

Tema 1. OcHOBHBIE TEXHHUECKUE XapaKTepucTUKU BAC, BepTOIETHOTO U CaMOJIETHOTO
THUIIOB.

Jlexuusa: OcHOBHBIE TEXHUYECKHE XapakTepucTuku bAC BEpTOIETHOrO U CaMOJIETHOTO
THUIIOB.

Tema 2. Knaccudukarus 6€CIUIOTHBIX JIETaTEIbHBIX alllapaToB.

Jlexumu: Bunet uw texuuueckue xapaktepuctuku BAC: Anpocratnueckue BAC,
PeaktuBnsie BAC, BAC camonetHoro tuna, bAC BepToieTHOro THma, MyJlbTUKONTEPHBIE U
rudpuansie BAC.

Tema 3. Kommuieke ynpasnenust BAC.

[IpaxTuka: Crioco6s1 00opynoBanus ynpasieHus cucreMbsl BAC.

Tema 4. Poccuiickue nponsBogurenu bAC u nx nenu.

Jlexumst:  OcHoBHble Poccuiickue mnpousBogutenn BAC. Bkmax B pasButue
oreuecTBeHHON uHAycTpun bAC.

Monayab Ne 3. «[IpuHuunsI moJiera u ynpasjiaenuss BAC».

Tema 1. be3omnacHOCTh MOJIETOB.

Jlexkiusi: Ompenenenue Oe3omacHocTH moJeToB B KoHTekcte BAC. 3HaueHume
6e3onacHocTH IS dPdexkTuBHOrO U HaAekHOro GyHkuuonupoBanus BAC. AHanu3 puCKOB U

OIIaCHOCTEM.



[Ipaktuka: Beimonnenue 6€30nacHOTO mojera.

Tema 2. Texauka 6a3oBoro nuinotuposanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasnenne BAC. B cumynsiTope BBIIIOJIHUTE B3JIET C TOUKH
CTapTa M IIOCaJKy Ha TOYHO OOO3HAYEHHYIO IUIOWAAKY, ucnonb3ys FPV — pexum s
ynpasieHus. Ilposeture CkBO3b cepui0 BOPOT WIHM MeEXAy OO003HAu€HHBIMH MapKepamH,
COXpaHssi CTaOWIBHYIO BBICOTY M CKOpPOCTh, B pexxume FPV. Brimomnure moner mo 3apaHee
3aJIaHHOMY MapuIpyTy ¢ MU3MEHEHHMEM BBICOTBI, UCIOJb3ys Kak FPV, Tak u Buj ¢ Tpersero imna
U1 cpaBHEHMs Y(PEKTUBHOCTH yIipaBiieHUs. Beinonnute ceputo pa3soporos Ha 180 rpagycos
Ha OTPaHUYEHHOM TEPPUTOPHM, HcNONb3ysd FPV 11 TouHoro manespupoBaHus. Beimonanute
3amaqy 1Mo cOOpy OOBEKTOB C pa3jMYHBIX TOYEK KapThl, HCMonb3ys FPV s HaBuramuum
¥ TOYHOCTH TP MPUOIIKEHUH K KaXI0MY OOBEKTY.

Tewma 3. Ynpasienue bAC.

Jlexuus: IIpunnuns! ynpasieHus camosieTHeIMM BAC. IlpakTuka: BBIIOJHUTE B3JIET
BAC camoneTHOro THMa, JOCTUTHUTE 3a/JlaHHON BBICOTHI M CTaOMIM3HPYHTE MOJET Ha MPSIMOM
nuHud. OCyIIEeCTBUTE CEPUIO TTOBOPOTOB.

Tewma 4. [Ipaktuka noneros bAC.

[Ipaktuka: [IpakTuka noseroB BAC.

Tema 5. AspoanHamMKKa U AMHAMHKA T10JIETa.

[IpakTrka: BeimonHuTe IOJNET Ha APOHE B CUMYJSATOPE IPHU PA3IUYHBIX YCIOBUAX
nojera. (3ajaHue BKIIOYACT B ce0s BBIIOJHEHHE MAHEBPOB BBICIIErO MWJIOTaXKa, MOJIETHI Ha
Pa3HOI CKOPOCTHU U BBICOTE, & TAKXKE B PA3JIMYHBIX TOTOJHBIX YCIOBHSIX).

Tema 6. [TosreTsl B OrpaHIYEHHOM IPOCTPAHCTBE, APOH — PEHUCHHT.

IIpakTuka: BeimonHuTe 3aaHue MOJNET ApOHA B OTPAaHMYEHHOM MIPOCTPAHCTBE, BHYTPU
3/1aHUS WIH CKBO3b Y3KHE IIPOXOJbI MEKIY NPETATCTBUAMH.

Tewma 7. 3axBar rpy3a.

[Ipaktuka: BslmonHuTe 3amaHMe 3axBaT M NEPEMELICHHE TIpy3a, AakKypaTHas
TPaHCIOPTUPOBKA.

Tema 8. BrinosHeHne KOHTPOJIBHOTO MOJIETHOTO 3aJaHuUSI.

[IpakTuka: BeinmoaHuTe KOHTPOJIBbHOE 3aAaHue 1Mo Moaymto. [IponereTs Tpaccy.

Moayanb Ne 4. «IIporpamMmupoBanue sl 0J1eTOB BHYTpH noMeinenusi. Pythony.

Tema 1. OcnoBbl mporpammupoBanust BAC Ha Python.

[IpakTuka: OCHOBHbIE MOHATHS O MporpamMmupoBaHuu U ympasieHun BAC. OcHOBHbIE
GyHKIMM  mporpaMMHOro nojera. OmnepalMOHHBIE CHUCTEMbl W IpOrpaMMbl  JJis
IIPOrpaMMHUPOBAHHUS MTOJIETA.

Tema 2. PaboTa co CIUCKOM JaHHBIX.



IIpaxTtuka: IIporpammupoBanue anroputMoB ynpasieHus bAC.

Tema 3. Pa3pabotka anropurma aBToHoMHOTr0 nosera BAC.

[Ipaktuka: PazpaboTka anropurma aBToHOMHOTO TIosieta BAC.

Tema 4. IlpakTrueckoe 3amanue: Hamucath mporpamMmy Ha Python mis aBToHOMHOTO
nosniera BAC mynbTu poTtopHoro tura BHyTpH nomemieHnus (B orcyrctBun GPS curnana).

Moayab Ne 5. «I[IporpaMmMupoBaHne KOHTpoJiepa, ycTaHoBJAeHHOTro Ha BAC npu
nomomu C++y,

Tema 1. V3ydyeHue HaBBIKOB CO3/IaHUsl AITOPUTMOB JUIS OCCHMIIOTHBIX JE€TATEIbHBIX
amnmapaToB (IIporpaMMupoBaHue aBToHOMHOro nojieta Outdoor u Indoor).

[MpakTuka. Pa3zpaborats anroputm aBroHomHoro nosera Outdoor u Indoor.

Tema 2. O0uiue cBefeHus O sI3bIKe porpammupoBanus C++.

Jlexuusi: OcHoBHbIe oHATHS. AndaBuT s3bika. [IpocThie onepanuu.

Tewma 3. Peanuzanusa C++ B mporpaMMUpOBaHUU JIPOHOB.

[Ipaktuka: [IppumeHeHne NPaKTHYECKUX HABBIKOB ITPOTrPAaMMHUPOBAHUS.

Tema 4. [IporpammupoBanue anroputmMoB ynpasiaeHust bAC.

[Ipaktuka: [IporpamMupoBaTh OECHUIOTHUK HAa BBIMOJHEHUE MPOCTEUINNX ICHCTBHIMA
«BBEPX, BHU3», «BJIEBO, BIPABOY.

Tewma 5. Haniucate nporpammy Ha C++.

[IpakTuka: BEIMOIHUTH CKPUTNIT HAMTMCAHUS TIPOTPAMMBIL.

Moaysb Ne 6. «Mcnosib3oBanue 1aT4ukoB BAC u c60p JaHHBIX».

Tema 1. CeHcopsbl U 1aTYUKH 17151 cOOpa JaHHBIX.

Jlexuus: Kak pabotator natuuku. Ponb natumkoB Ha ycTpoiictBe. IlpakTuka: kak
JIaT4uKH paboTaroT ¢ nH(OpMaILIUEH.

Tewma 2. Jlaruuku: akcenepomMeTp, TUPocKoI, gaasHomep GPS.

Jlexumst: OnpeneneHue JaTYUKOB U UX POJIb B cUCTEME ynpaBieHus U HaBuranuu BAC.
3HaueHue TaTYMKOB /715l 00ecieueHus aBTOHOMHOCTH, CTAOUIIbHOCTU U 0€30M1aCHOCTH TOJIeTa.

[Ipaktuka: HTErpupyiiTe NaTIYMKU B CUCTEMY YIPaBJICHUS JPOHA, MOJKIIOYUB UX K
aplyMHO—KOHTPOJIIEPY MOJIeTa.

Tewma 3. JlaTunku mpu cOOpKe B MACTEPCKOM.

[IpakTtuka: Tpenaxep JlaibHOMEDP paccTOsIHUE B MACTEPCKOM.

Monayab Ne 7. «O0padoTka U aHaJIU3 JaHHBIX oJjieTa BAC».

Tema 1. COop, 06paboTka 1 aHANNU3 TaHHBIX (OTOrPaMMETPUUYECKON CHEMKHU.

Jlextus: 3ydenne TexHOIOTHU cOOpa U 00paboTKa JaHHBIX (OTOTPAMMETPHSI ChEMKHU.

[TpakTrka: AHanHU3 MOTYYEHHBIX TaHHBIX IO CPEeACTBaM (DOTOTPAMMETPHUIECKON ChEMKH.

Tema 2. Coop, 06pab0oTKa U aHATU3 TaHHBIX OPTO(POTOCHEMKH.



Jlexuus: M3yuenne TexHoI0ruu c6opa 1 00paboTKa JaHHBIX OPTO(HOTOCHEMKH.

[TpakTrka: AHanu3 NOJYYEHHBIX TAHHBIX MO CPEACTBAM OPTO(HOTOCHEMKH.

Monayab Ne 8. «Ilpumenenue BAC B pa3iu4HBIX 0TPACJISIX».

Tewma 1. Texunonorust npumenennst BAC B reone3unn u kaprorpaduu.

Jlexmus: Pazputue u npumenenust BAC B reonesuu u kaprorpaduu. Coop u 00paboTka
nanabIX. [Ipolenypa mo uCnoab30BaHUIO BO3AYIITHOTO IPOCTPAHCTBA.

Tema 2. Texnonoruu, npumeHsieMblie BAC B 1pyrux orpacisx, TaKMX Kak:

—  JIECHOE XO3SICTBO;

—  OXpaHa OKpYXarollel Cpe/ibl;

—  CEJIbCKOXO3SHUCTBEHHBIE pabOTHI.

Jlexuusi: MOHUTOPHUHT ¥ MHBeHTapu3anus yroauid. Co3nanue 3JeKTPOHHBIX KapT MOJeH.

Jlexuusi: YTOYHEHHE TpaHUIl JICCHUYECTB. BrigBieHne U oleHka ymepba oT
YPE3BBIYANHBIX CUTYALMM.

Jlekums: COop, aHaNM3 W aKTyalW3alus JAHHBIX O COCTOSIHMM OKPYXKAIOMIEH Cpeibl.
Oukcanusi BBIABICHHBIX HapYyUICHHH HSKOJOTMYECKOTO 3aKOHOJATeNbCTBA. BhisBieHue
HECaHKIMOHUPOBAHHBIX CBAJIOK U OIpe/IeJIeHHE UX 00HEMOB.

Monayab Ne 9. «3D — moennpoBanue U npoektupopanne BAC».

Tema 1. OcHOBBI aBUAMOACIUPOBAHHUS CAMOJIETHOTO THIIA.

Jlexuus: OnpeneneHue aBUaMoI€TMPOBaHUS U €r0 3HaueHue B 00y4eHUH, pa3BICUECHUAX
U Hay4HBIX HccienoBaHusx. [Ipakruka: BeIOpaTh MaTepuaisl 1 coOpats kopryc BAC.

Tema 2. OcHoBsl 3D — MoaenpoBaHusl.

Jlexuus: OcHOBHBIE TepMUHBI U NOHATHS B 3D — monenuposanuu. [Ipouecc co3nanus
3D mopaeneii.

Tewma 3. TIporpammuoe obecrieuenne it 3D — MogeTUpOBaHUS.

IIpakTuka: IIpoektupoBanue kopmyca u neraiei bAC.

Tewma 4. [loaroroBka 3D — Mozenu k meyary.

[Ipaktuka: IlogroroBute 3D-momens mns medatn Ha 3D-npurTepe. OTpadboTath
MPUMEHEHHE COOTBETCTBYIOILIETO HHCTPYMEHTApHs IIPOTPAMMHOI0 00ECTIEYSHHUS.

Tema 5. Ucnonb3oBanue 3D — npunTepa, neyats komriekTyomux BAC.

Jlexuwmsi: TexHonorus padbotel 3D mpuHTEpAa.

[IpaxTuka: [leyats kommuiektyrouux aeraneil. llnndoska u 06padboTka aeranei.

Tema 6. Beibop HaBecHoro obopynoBanus bAC.

[IpaxTuka: JkcrmyaTtaius HaBecHOro obopyaosanus bAC.

Tema 7. Martepuainsl aist npou3Bojctsa bAC.

Jlexuwmsi: 3HaueHUE MPABUIIHLHOTO BHIOOpA MaTepuaioB 11 mpousBoacTea bAC.



IIpaktuka: BeiOpaTh onTUManbHBIE MaTepuanbl s Mpou3BojcTBa Kopmyca BAC c

y4eToM TpeOOBaHMI MO TPOYHOCTH, A9POAUHAMHUKE U IKOHOMHYECKON 3(PPEKTUBHOCTH.
Moayab Ne 10. «I"'onounsblit BAC».

Tewma 1. 'onounsiii BAC.

Jlexuus: Onpenenenne ronouyHoro bAC u ux posb B COPEBHOBAaHUAX U YEMIIMOHATAX.

[Ipaktuka: PazpaboraTs 1 HacCTpouTh criopTUBHYIO BAC 115 ydacTusi B TOHKaX.

Tewma 2. Knacchl, mpaBuiia, cy1elcTBO.

Jleknus: 3nauenne copeBHoBanuii mo BAC jy1s pa3BUTUA UHAYCTPUU U TEXHOJOTHI B
oOJiacTu OeCHMIIOTHON aBUAIAH.

[Ipaktuka: IloaroroBka K ydacTHMIO B COPEBHOBAHMSIX 10  aBTOHOMHOMY
MUJIOTUPOBAHNUIO, COOIOAAs TpaBUiIa U TPeOOBaHUS K yYaCTHUKAM.

Tema 3. [TocTpoeHre CIOPTUBHOM TPEHUPOBKU M COBEPIICHCTBOBAHHE MACTEPCTBA.

[IpakTuka: YiayuiieHrue HaBBIKOB MAHEBPUPOBAHUS U HABUTALIUU ITYTEM IPOXOKICHUS
CJIO’KHBIX MapUIPYTOB Ha BPEMSI.

Tewma 4. 'oHOYHBIE TPACCHI.

[IpaxTuka: [IpoxoxaeHne TOHOUHBIX TPACC B OTKPHITOM MPOCTPAHCTBE.

[Ipaktuka: IlpoxoxaeHne TOHOYHBIX Tpacc Ha CHUMYIATOpPE, OTPabOTKA CIOXKHBIX
MapLIPyTOB.

Tema 5. [Ipoxoxaenue ronouyHoro ucnbiTanus. [Ipaktuka: [TpoxoxaeHne TOHOYHBIX

TpacC Ha BPEMs, BBINIOJITHECHUC CIIOKHBIX U IMPOCTHIX TOHOYHBIX HWCHBITAaHUH.



5. Kanennapublii yueOHblii rpaguk

Cpokn

Bcero

HaumenoBanue KommuectBo | IIpoao/KuTEILHOCTD.
peajamM3anum, JAucuMmimHbl (MOIYJIN). aKajeM. .
(Homep) . 3aHATHH B OJTHOTO 3aHSTHA
KOJHYECTBO Ba3oBblii ypoBeHb 0CBOEHHA YacoB B
TpynIbI He/eJI10 (MuH)
yueOHBbIX He/leIb roJx

1 2 Mogynas Ne 1. «OcHOBBI O€CIMIIOTHBIX aBUAIIMOHHBIX 8 2 45
cucreM (BAC): apxurekrypa, BACy.

1 4 Monyinb Ne 2. «TexHUUYECKOE YCTPOMCTBO U KOMIIOHEHTBI 8 2 45
BAC».

1 18 Monynb Ne 3. «[Ipunnunst nonera u ynpasieHus: BAC». 36 2 45

1 5 Monyne Ne 4. «IIporpammupoBanue BAC ans monetos 10 2 45
BHYTpU nomenieHus: Pythony.

1 5 Monyns Ne 5. «lIporpammupoBaHue KOHTpOJUIEPA, 10 2 34
ycraHoBieHHoro Ha BAC nipu nomomuu C++y.

1 6 Monynb Ne 6. «Mcnonb3oBanue natunkoB BAC u cbop 12 2 45
JAHHBIX.

1 4 Mopynas Ne 7. «OGpaboTKka ¥ aHaIW3 JAHHBIX IOJIETA 8 2 45
BAC».

1 6 Mogyme Ne 8. «lIpumenenne BAC B pa3nuyHbIX 12 2 45
OTpACISIX»

1 15 Monayins Ne 9. «3D — monenupoBaHue U IPOSKTHPOBAHUE 30 2 45
BAC».

1 5 Monynb Ne 10. «I'onounsiit BAC». 10 2 45




6. OneHoYHbIe MATEPHATIBI
6.1. @opMbl AMATHOCTHKHU YCHEIIHOT0 OCBOEHUS MOy Ieil MPOrpaMmbl

HaumenoBanue Dopmbl Popmbl YpoBHH 0CBOCHHMS 3HAHMI
MOYJIA 3aHATHI NO/IBe/ICHUS UTOT0OB Hu3skwuit Cpennmnii OrcyrcTBHe 3HAHUM
YPOBEHb YPOBEHb 3HAHUH
3HAHMH
ba30Bblil ypoBeHb 0CBOEHHSI IPOTPAMMBbI

Moayas  Ne 1. | Jlekuun, Onpoc cinymareneit no npoiaeHHsIM | OTCyTCTBUE Hesnaunrtensubie | [Ipounbie 3HAHUS B
«OcHOBBI JUCKYCCUH TEMaM, [10/IBEJICHUE UTOTOB | 3HAHWM, cialble | 3aTpyAHEHHS B | IpaBHIIax TEXHUKU
0ecnMI0THBIX (TeopeTHuecKre | TMArHOCTUKU OCBOCHUS MOJYJIS. 3HAHUSA 0 | oTBeTax no | 6e30macHoCTH,
aBHALMOHHBIX 3aHATUSA) Tewmsl a5 omnpoca: PO IEHHOM TEPMHUHOJIOTHUM U | ONpPENIEICHUsX,
cucreM (BAO): — IpaBUJIa TEXHUKU 0€301aCHOCTH; MaTepuasne ONpPEIEIICHUAX OPUMEHEHUU U CTPYKType
apXHTEKTypa, — onpenenenue BAC; BAC BAC
BAC». — komnoHeHTHI BAC;

— 3Ha4yeHue u npuMmenenue bAC;

— posib BAC B cOBpeMEHHOM MHpE,

KaKHe 3aJ1a4M PelIaroT pU OMOIIU

BAC
Moayas  Ne 2. | Jlekuun, Omnpoc caymareneit o npoiieHHeIM | OTCyTCTBHE Hesnauutenshele | [Ipounbie 3HaHMs B 00sacTu
«Texnuyeckoe JUCKYCCUH TEMaM, MOJIBEICHUE UTOTOB | 3HAHWM, cialble | MPOOEebI B | TEXHUYECKOTO YCTPOWCTBA.
yYCTpOIiCTBO U | (TEOpeTUYeCcKue | IMarHOCTUKU OCBOEHUS MOJYJIS. 3HaHUS 0 | 3HaHUH 3HaHMS 1O MapaMmerpam
KOMIIOHEHTBI 3aHATHSA). — TEXHHMYECKHE XapaKTEPUCTUKHU | IPOMIAECHHOM TEPMUHOJIOTHM M | KJIacCU(HUKAIIUU BAC.
BAC». [TpakTraeckue BAC  (BepToneTHOr0/CaMOJIETHOTO | MaTepuae OTIPEICTICHUSX TexHuueckue

3aHATUA THIA); TEXHUYECKOTO XapaKTEPUCTUKHU

— Knaccudukanuu BAC; ycrpoiictBa BAC | camonetrHoro U

— Poccuiickue npoussoautenu bAC BEPTOJIETHOIO TUIIA
Moayas  Ne 3. BrinonHenue nojaeTHoro 3aJaHus: Cnaboe ymenue | YmeHue YBepeHHas pabota B
«ITpuHUIMNIBI ITunotuposanune IpU  TNOMOIUM | NWJIOTUPOBAHUS | MPABUIBHO nporpamme FPV
1noJiera U cumynstopos u FPV. (mpoxoxnenue 10JIb30BaTHCS
ynpasienusst BACy. Tpacchl 3a 20 ceKyHn) 00opyI0BaHHEM
Moayas  Ne 4. | [Ipaktuueckue Hanwucats nporpammy Ha Python mis | Mozess He | He yBepeHHoe | Mojenb jeraet
«IIporpaMMupoOBaH | 3aHATHUS aBTOHOMHOro nosera BAC MynbTu | geraer yIpaBJIEHUE
ue BAC IS POTOPHOTO THUIIA, BHYTpH
N0JIETOB  BHYTPH




NOMeLeHHA nomenieHus». (B orcyrcrBun GPS
Pythony. CUTHAJIA).

— JIBWOKEHHUE MOJIENIN
Moayas Ne 5. | Jlekuun, Hamnucars nporpammy C++: Cnaboe ymeHue | YMeHHE YBepeHHast pabota c
«IIporpaMmmupoBaH | JUCKYCCUH — IBM)KEHUE MOJIENIN «BBEPX—BHU3Y»; | IPOrpaMMHUpPOBa | IPaBUIIBHO IporpaMMoit
He  KOHTpoJuIepa, | (TEOpEeTUYECKUue | — ABMIKEHHE «OTKPBITh, 3aKPBITh HUS 10JIb30BATHCSA
YCTAHOBJIEHHOTO HA | 3aHATHUSA). 3axBaT» 000py/IOBaHHUEM
BAC npu nomomm | IIpaktuueckue
C++». 3aHATHA
Moayar  Ne 6. | Jlekuuu, Hcnonb3oBanue nporpaMmmuoro | CnaOblii HaBbIK | YMeHHE YBepeHHas pabora c
«Hcnosb3oBanue JUCKYCCHH oOecnieuyeHus sl 00pabOTKH JaHHBIX | COOPKHU U | IPaBWJIBHO 000pyoBaHNEM JUIs
narunkoB BAC wm | (Teoperuyeckue | u MIPUMEHEHUS, MOJIyYEHUE | HKCIUTyaTaluu 10JIb30BATHCSA nosyueHus: uHhopMauu
c00p TaHHBIX». 3aHATHUA). uHbpopManuu U3 HOJIyYEHHBIX | 000pYyIOBaAHUS 000pyI0BaHUEM U
Moayas  Ne 7. | Ilpakrtuueckue JAHHBIX MIPUMEHEHUE
«O0padoTka W | 3aHATHUA TEXHOJIOTUHU
aHaIu3 JAHHBIX
noJjiera BAC».
Moayab Ne 8. | Jlexuun, Hanucate goknmana, mnoarotoBuTh | He packpsita | [IpesenTanms Bri6pana aKTyajbHas
«IIpumenenue BAC | nuckyccuu npeseHTanmio Ha Temy: «BAC B | Tema Jnokiaza, | HOArOTOBIEHA, HE | oTpacib npuMeHeHus bBAC,
B Pa3IMYHBIX | (TEOPETHUECKHE | Pa3IMYHBIX OTPACIAX» IIPE3EHTAlMS HE | pacKpblTa  Tema | JOKJIaJ MIOJTHOCTBIO
0TpaCJsSIX». 3aHATHUS) MOJITOTOBJIEHA JIOKJIa/1a pacKpbIBAET TEMY
Moayab Ne 9. «3D — | Jlekuuu, OpranmzoBath Mactep — kiacc, B | CnaOblii HaBBIK | YMEHHE YBepeHHast pabora,
MOJCJHMPOBAHUE M | JUCKYCCHH paMkax KOTOpOTO clymarenu | cOOpKu U | IPaBUJIBHO MOJENUpOBaHNEe U cOOpKa
NPOeKTHPOBaHUeE (TeopeTHUYeCcKHE | CMOIEMHPYIOT W O(GOPMAT MOJETHh | MOJCIUPOBAHUS | ITOJIB30BATHCS MOJIeNN
BAC». 3aQHSATH) BAC BAC 00opyI0BaHNEM
Monyar Ne  10. | IIpaktuueckue [IpoBeneHne HMTOroBOro IrOHOYHOTO
«I"onounblit BACy». | 3aHATHS COPEBHOBATEILHOTO [oJeTa u

ydJacTMe  BCEX  CllylmiaTeled B

COpPCBHOBAHUU




7. PecypcHoe obecrieuenmne
7.1. TpeGoBaHus K MOMeNIEHUAM

7.1.1. Cneumanu3upoBaHHbIE KIacchl (KPYXKKH) CO3IAOTCS Ha Oa3e 00meo0pa3oBaTeIbHbIX
opraHu3anui (ko).

7.1.2. KonudyecTBO pabouux MECT IS CO3/JaHMS CICIHAIM3UPOBAHHOTO Kiacca (KpykkKa) — He
MeHee 12 pabounx MecT JuIst 00yJaroIMXCsl.

7.1.3. JInsg co3maHusi CeNMAIN3UPOBAHHBIX KIACCOB (KPYXKKOB) HEOOXOIUMO MPETYCMOTPETH
MOMEILEHUS JJIs1 IPOBEJACHUS ayAUTOPHBIX, IPAKTHUECKUX 3aHATUN U OpraHU3alliy MOJETHBIX 30H.

7.1.4. Jlns npoBeAeHUs] ayIUTOPHBIX U MPAKTUYECKUX 3aHATUH, KOTOpPOE BKJIIOYAET B celd
CJICIYIOIIME 30HbI B COOTBETCTBUU C KOJIMYECTBOM PabOYUX MECT:

— pabouas 30Ha cO cToJIaMU, 000PYI0BaHHAS B TOM YHUCJIE IEPCOHATLHBIMUA KOMITBIOTEPAMU;

— peMOHTHas cTaHuus U 30Ha 3D—neuaty;

— pabouee MECTO IpenojaBaTers;

— Masas [oJieTHas 30Ha.

Jlis mpoBeeHUs ayAUTOPHBIX, IPAKTUUECKUX 3aHATHI U OPraHU3aluKi MaJIO MOJETHON 30HbI
PEKOMEHIOBaHO O0ECIIeYuTh MoMeIeHUe Tuiomaapio He MeHee 100—120 M 2 ¥ BBICOTON MOTOJIKA HE
MeHee 3 M.

7.1.5. OcHoBHasg TOJIETHAasE 30Ha — OOOpyJOBaHHAs IUIOMIAAKA JUIS JUCTAHIIMOHHOTO
MUJIOTUPOBAHUS OECIHUIOTHBIX BO3IYIIHBIX CYJ0B PEKOMEHIOBAHO OOECHEYUTH MOMEIIEHUE OOIIen
momaapio He MeHee 100 M2 1 BBICOTOM NOTOJIKA HE MEHEe 3 M.

7.1.6. Bo Bcex NOMEMEHUSIX HEOOXOAMMO OOECIEYNTh OCBEIICHHE B COOTBETCTBUU C
neiictByronumu TpedoBanusimu (CanlluH) k BHyTpeHHEMY OCBelIeHHI0 PabOUYNX MECT.

7.1.7. Bo Bcex MOMEIIEHUSIX HEOOXOAMMO 00eCTIeuynTh HAInYue ceTh MHTepHEeT co CKOPOCThIO
He menee 100 M6/c.

7.1.8. Tlpu opraHmu3ayy MOJETHBIX 30H HEOOXOIUMO 00ECIIeYNTh HAMYHE JeMII(UPYIONIIETO
MOKPBITUS ToJ1a. [ToBEpXHOCTH TOJKHA OBITH MATOBOW M UMETHh HEOTHOPOIHBIN pUCYHOK. [lomycTMO
MCIOJIb30BaHNE HalleuaTaHHBIX OaHHEPOB.

7.1.9 Tlpu opranuzaruu pabounx MeCT 00YyJaroNTUXCs I MPAKTHYECKUX paboT HEOOXOIMMO
obecnieunTh (YHKITMOHATBHBIC CHUCTEMBl BEHTHJISAIMU W OTOIUICHHS, IO3BOJISIONINE TPOW3BOINUTH
MPAKTUYECKHE 3aHATHSA, a TaKXKEe HaJMdue KOHTYpa 3a3eMIICHUS MM DJIEKTPONUTAHUS U CETH
CJIa00TOYHBIX TOJIKIIOYSHHI C ONTOPA3BA3KONW M BHYTPEHHUM COMPOTUBICHUEM K JJICKTPOMUTAHUIO U
cmaboTouHbIM ceTsiM. HeoOxoamumo o0ecreunTs co3/JaHne YCIOBUM IS COXPAHHOCTH JIOPOTOCTOSIIIETO
o0opynoBaHus (CKIAACKOE TOMEIICHHUE ISl XpaHEHUs, HATNYNE WHKEHEPHOTEXHUYECKUX CPEACTB

OXpaHbl, B TOM 4HCJIE€ CHCTeMBl BuaeoHaOmioneHus). OOs3arenbHO: TpeOoBaHUE — TI0



MO’Kapo0e30NacCHOCTH — HAJIMYUE MPOBEPEHHOTO OTHETYIIUTENS, a TAKKEe HATMYUE OTHEYHMOPHBIX
ceiipoB MM CyMOK JUIsl XpaHEHUSI aKKYMYJIATOPOB.
7.2. MaTepuaJbHO — TEXHUYECKOE OCHAIIEHUE TIOIIAIKH MPOBeIeHUsI 00pa30BaTeIbHOI0
npoiuecca
7.2.1. O6mas 30Ha:
— CTEJUIAXH IS XpaHESHHsI 000PYyIOBAHUS;
— HMHTEPAKTUBHBIN UHBEHTAph;

— SIIIUKHU JUTsE XpaHEHUs Bellel 1 000py10BaHUs.

7.2.2. Manas noJyieTHast 30Ha:
— ceTyarblil Ky0 He MeHee yeM 3x3x3M;
— Marthl JUIsl CMATYEeHUsl yaapa Npy NaJeHUHU KOITEPOB;
— CTaIlMOHAPHBIN MOJYJIb; YJIBTPAa3BYKOBBIE U3TydaTeIu Masiku (He MeHee 4 1IT.);

— KOMIUICKT ITPOBOAOB AJId COCANHCHUS H3Hy‘laTeJICI>'I; KpCILJICHUC HSJ’Iy‘I&T@J’IGﬁ Ha CTCHY.

7.2.3. OcHOBHas MOJICTHAs 30Ha:

— oOmas romaas He Menee 100—300 M2, orpakieHue 3aIIUTHON CETKOI;

— KOMIUIEKT TPacChl JUIsl TIOJIETOB;

— aMOPTHU3HUPYIOIIME MAThI HA M1OJI OOIIIEH MOJIETHON 30HBI;

— cHUCTeMa YJIbTPa3BYKOBOW HAaBHUTallUM B TTOMENICHUH, coBMecTrMoit ¢ BBC.
7.2.4. PemoHTHas crannus u 30Ha 3D—neuaru:

— cToJ pabounii MOHTAKHUKA;

— Ppaauoarnmaparypsl;

— pabouee Kpecyo Ha KoJecax;

—  CTOJ KOMIBIOTEPHBII;

— 3D — npunTep;

— mporpamMMHOe obecrieueHue s co3nanns 3D — mopeneii;

— mnporpamma Juis nedatu 3D — npuHTepa;

— TMasybHas CTaHIUA C PEHOM;

— JIBIMOYJIOBUTEIb;

— KJICeBOH IHUCTOJIET;

— Habop Handwuei;

— IITaHT€HLUPKYIIb;

— Ha0Oop MAapHUPHO—TYOIIEBOrO HHCTPYMEHTA;



— KIIIOYH JJIs1 TIPOTIEIIEPOB;
— HabOp UHCTPYMEHTOB IS MAKKHY;

— nepxarens «TpeThs pyka» ¢ JIyInou;

— KOBPHUK JUIsl HaWKH;

— npuOOop U3MEpEHNUs HANPsHKEHUs OaTapeu;

— pyJieTKa U3MEepUTEIIbHAas;

— 3@XHUM 11 MOTOPOB;

— Ha0O0p MIECTUTPAHHBIX KIIFOYEH yUIMHEHHBIX;
— Habop OTBEPTOK JIs1 TOUHBIX padoT;

— TOPIIEBOM KIIIOY;

— KpHUMIIED;

— IIypynoBept + Habop OHT;

— HOYTOYK;

— MBIIIb KOMIIbIOTEpHAS;

— PEMKOMIUIEKT, TpeJHa3HAYeHHBI Ui  mporpaMMupyemoro  ydeOHoro  Habopa

KBaJIpOKONTEPA;
— PEMKOMIUIEKT, IPEIHA3HAUYECHHbIN JJI1 KOHCTPYKTOPA CHOPTUBHOTO KBAJPOKONTEPA;

Vo TYM68. AJI UHCTPYMCHTOB CJI€CapHas.

7.2.5 Pabodee MecTO 00y4Jaromerocs:
— MporpaMMHpyeMblil yueOHbIN Ha0Op KBaJPOKONTEPA;
— MporpaMMHpyeMblil yd4eOHBIN KBAIPOKOITED;
— KOHCTPYKTOP CIIOPTUBHOTO KB3/IPOKONTEPA;

— JIONOJHUTENbHBIE  AaKKyMYJIATOPBl I NPOrpaMMHUPYEMBIX — Y4eOHbIX  HabOpOB

KBaJIPOKOIITEPOB U CIIOPTUBHBIX KBAIPOKOIITEPOB;
— FPV ouku (nuiem);
— KJIEEBOH MUCTOJIET;
— Habop HaadweH;
— IITaHTCHIUPKYJIb;
— Ha0op MIapHUPHO—TYOILIEBOTO HHCTPYMEHTA;
— KJIIOY JJIs IPONEIUIePOB;

— mnpubop uzmepenus Hanpspkenus LiPo Garapew;



— PpyJeTKa U3MEpUTEIIbHAS;
— 3a)KUM JJIsI MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KITIOYCH y/UTMHEHHBIX;

— Habop OTBEPTOK JIJIsl TOYHBIX PadoT;

— TOPIIEBOM KITIOY;

— KpUMIIEp;

— HOyTOYK (nu [I1D9BM);

— JIECKTOITHOE porpaMmMHoe obecrieuenue it HoyToyka (wim [I9BM);
— (poTorpammerpuueckoe NporpaMMHOE 0OECIIEYEHHE;

— KOMITbIOTEpHAs MBIIIIb;

— CHUMYJIATOP JJi1 aBTOHOMHBIX TOJIETOB;

— TPOrpaMMHOE 0OECTICUeHHE JIJIsl TPEXMEPHOTO MOJICITMPOBAHMUS;

— paboyee Kpecio Ha KOJecax;

— Tym0a JJi1 MHCTPYMEHTOB ClIecapHasi;

— CTOJ KOMIIbIOTEPHBIN.

7.2.6 Pabouee mecTo meaarora:
— HOyTOyK (umu [I9BM);
— MyJbT PaJUOyIpaBICHUs;
— JIeCKTOITHOE IIporpaMMHoe obecrieueHue 1ig HoyToyka (mim [I19BM);
— KOMIBIOTEpHAs MBIIIIb;
—  CTOJ KOMIBIOTEPHBIH;
— paboyee Kpecio Ha KoJecax;
— MO®Y;
— MapLIpyTH3aTOoD;

— poyrep.



8. CHHCOK MCIO0JIb30BAHHOM JIUTEPATYPbI:

®denepanpHblil 3akoH 0T 29.12.2012 Ne 273—-®3 «O06 obpazoBanuu B Poccuiickoii Denepariumy
Vka3 [Tpesunenra Poccuiickoii ®denepauuu oT 07.05.2018 Ne 204
«O HalLMOHAJBHBIX LEIAX U CTpaTerMYecKHX 3anadax pa3Butus Poccuiickon denepanun Ha
niepuona 110 2024 rogay.

Pacnopsoxenue IlpaButensctBa P@ ot 21.06.2023 Ne 1630—p «O6 yrBepxknenun Ctpareruu
pa3BuTus OecnmiioTHOM aBwaruu Poccuiickoit ®enepanuu Ha nepuon no 2030 roga u Ha
nepcnekTuBy 10 2035 rosa U miaHa MEPONPUATUI 10 €€ peaTnu3arun.

Pacniopsokenmne  IlpaButensctBa Poccmiickoit ®emeparmu ot 31.03.2022 Ne 678
«O0 yrBepxaeHnn KoHuenuuu pa3BUTHs JONOJHUTEIBHOTO 00pa30BaHus AeTel U NpU3HAHUN
yTpaTUBIIMM cuiy pacnopsbkeHus: [IpaButennbctBa Poccuiickoit @enepannu ot 04.09.2014
Ne 1726-p».

Opranuzanus  OOCIYy)KMBaHHSI  BO3JIYLIHOTO  JBKKEHHMS:  Y4eOHUK Ui CPEIHEro
npodeccuonansHoro obpazosanmsi / A. J[. ®unun, A. P. becryrun, B. A. CanHuKOB; 1oxa
HayuyHoi pegakuueii FO. I'. [llatpakoBa. — Mocksa: U3narenscto KOpaiit, 2022. — 515 ¢. —
(ITpodeccuonanbuoe odpazosanue). — ISBN 978 — 5 — 534 — 07607 — 3.

becriunotheie neratenbHble  anmapatbl. OCHOBBI  YCTpPOHCTBA H  (DYHKIIMOHHUPOBAHUS
/Adanacpe, YueOHukH U yue0. mocod. — MockBa: MAU. ISBN:978—-5-85597—093—7.
becniunoTHble neTaTenbHbIE anmaparbl: Harpy3KH W HarpeB: yueOHOe mocoOue IIs CpelIHero
npodeccuonansHoro oopazosanus / B. U. [loropenos. — 2—e u3n., uctp. u non. — Mocksa:
WznarensctBo HOpaiit, 2024. — 191 ¢. — (IlpodeccuonanpHoe obpa3zoBanue). — ISBN

978—5-534—10061—7. — Tekcrt: anektponHsbIit // O6pazoBarenbHas miathopma FOpaiit [caiit].
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