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1. IosicHuTeE/ILHAS 3aNIUCKA
Beenenne

[Iporpamma «becnunoTHble aBUAMOHHBIE cUCTeMBbI» (Haiiee — [Iporpamma), paccunrana
Ha oOydJarommxcst B Bo3pacte 12 — 17 ner, cpok peanusanuy Mporpammbl 1 ydeOHBIA TOJI.
[IporpaMma  mpeamonaraeT  pa3BuTHE  oOydaromuxcsi B 00JacTM  MOJEIMPOBAHUS,
pPOrpaMMUPOBAHUs, NIJIOTHPOBAHUS, a TaKKe HampaBleHa HAa (OPMHPOBAHUE 3HAHUN U
HaBBIKOB, HEOOXOMUMBIX Uil pPAa0OTBI ¢ OECHWIOTHBIMH aBUAIlMOHHBIMH CHCTEMaMH,
CIOCOOCTBYET PpA3BUTHI0 HWHXXEHEPHO — KOHCTPYKTOPCKOrO MbinuieHus. IIporpamma
«becninioTHBIE aBHALIMOHHBIE CHCTEMBI» pa3paboTaHa ¢ y4éTOM BO3PACTHBIX OCOOEHHOCTEH U
HMHTEPECOB 1IeJIEBOM ayAUTOPHH 00YYArOIIHUXCS.

[Iporpamma pazpaborana Ha ocHOBe MeTonuueckux pekoMmeHaanuii «TexHomorus
pa3paboTKU NOMOTHUTENBHBIX 00Ie00pa30BaTENbHBIX MPOrpaMM ISl YUPEKIEHUNH OCHOBHOTO
o011ero, cpeaHero o0Iero o0pa3oBaHUs M YUPEKICHHUM, pean3yIolUX MpOrpaMMbl CPEIHETO
npodeccHOHaTBFHOTO 00pa30BaHus B paMKax (eaepaibHoro mpoekrta «Kamapsl 11t 0eCIIOTHRIX
aBUALMOHHBIX CUCTEM» M IpeJHa3HaueHa JUIsl OpraHu3aluy JIOMOJIHUTEIbHOW AESITEIbHOCTH Ha
0a3e OCHOBHOrO OOIIEro, CperHero odiero oOpa3oBaHUs U OPUEHTHPOBAHA HA OOYYarOIIUXCH,
MPOSBISAIONINX HMHTEPECHl W CKIOHHOCTHM B o0jacTu HMH()OpPMATHKH, MaTeMaTUKH, (DU3HKH,
TEXHOJIOTUH, OCHOB 0€30I1aCHOCTH >KU3HEIEATEIbHOCTH U aBUALUH.

HopmaTuBHbIe 0OCHOBaHMS 1JIs1 pa3padoTKU NPOrpaMMbI:

— ®enepanbHbiii 3ak0H 0T 29.12.2012 Ne 273—®3 «O06 obpazoBanuu B Poccuiickoit
denepauuny;

— Vka3 IIpesunenta  Poccuiickoit ~ @enepaumu ot 07.05.2018  Ne 204
«O HalMOHANIBHBIX LIENSAX M CTpAaTErMuecKux 3agadax pa3Butus Poccuiickoil denepanuu Ha
niepuona 110 2024 ronay;

Pacnopsixenune IlpaBurensctBa P ot 21.06.2023 Ne Ne 1630—p «OO0 yTBepxkaeHUU
Crpareruu pa3BuTus OecrimioTHoW aBuanuu Poccuiickoit @enepanuu Ha iepuoa 10 2030 roga u
Ha nepcnekTuBy 10 2035 roga v miiaHa MEpONPUATHI 10 €€ peannu3alumny;

— Pacnopsokenue IlpaButensctBa PO ot 31.03.2022 Ne 678—p «O6 yTBepKIeHUU
Konuenmumn pa3BuTHs JOMOJHUTENBHOIO 00pa30BaHus JeTel U MPU3HAHUHM yTPATUBILIUM CHUITY
Pacnopsixenus [IpaBurenscta PO ot 04.09.2024 Nel726-p»;

— IlocranoBnenue ['7aBHOrO TOCYIapCTBEHHOTO CaHUTapHOro Bpaya P®d ot
28.09.2020 Ne28 «O6 yrBepxkaenun CII 2.4.3648-20 «CaHUTapHO—IMHIEMUOIOTUYECKUE
TpeOOBaHUSI K OpraHu3alusM BOCIUTAaHUS U OOy4YeHHS, OTIbIXa M O3J0POBIEHUS JeTell u
MOJIOJICKIY;

— Ilpuka3 MunucTtepcTBa mnpocsenieHust Poccuiickoit ®enepanuu ot 27.07.2022
No 629 «O06 yrBepxknennn Ilopsigka opraHu3aliMd W OCYIIECTBJICHHS 0O0pa30BaTEIbHOM

JACATCIIBHOCTH 110 AOIMOJTHHUTCIIBPHBIM 06H1606p330BaTeHBHBIM mporpamMmmam»,.



HanpaBieHHOCTH NPOrpaMMbl — TEXHUYECKASL.



AKTYaJIbHOCTb NMPOrPaMMblI.

B coorBercTBun c yrBepxkaeHHo oT 21 utoHa 2023 Ne 1630—p IlpaBurtenscrBom
Poccuiickoit ®enepanuu Crparerueid pa3BuThs OeciIOTHON aBuaruu Ha nepuoj 10 2030 roxa
u Ha mepcnektuBy A0 2035 roga, B Omwkaiiue IIECTh C MOJOBHHOW JieT B Poccum momxHa
MOSIBUTBCS HOBAasi OTPacib HKOHOMHKH, CBSI3aHHAs C IPOM3BOJICTBOM M MCIIOJb30BaHHEM
rpaXIaHCKUX OecnuIoTHBIX ammaparoB. [lannas [lporpamma B pamkax (enepanbHOro mpoekrta
L«Kampsl 11st GECITMIOTHBIX ABHALMOHHBIX CHCTEM» HAIHMOHATBHOTO NPOEKTa «BeCIHmoTHbIE
aBHALIMOHHBIE CUCTEMBI» 00ecIIeYnBaeT 00yJaroUIMMCcs BO3MOKHOCTh OCBOUTh 3HAHUS B 00J1aCTH
OECHWIOTHBIX JIETAaTEJIbHBIX allllapaToB, HABBIKM IPOrPaMMUPOBAHUS, MOJIEIUPOBAHUSI MU
MUJIOTUPOBAHHUSA, KOTOpPbIE B HACTOSIIEE BpEMs SBIAIOTCS BOCTpeOOBaHHbIMHU. KoHuenmus
[IporpaMMbl  OKa3plBa€T BIMSHUE HA pacCIIMpEHHE JONOJHHUTEIBHOTO  00pa3oBaHUs
o0yyJaroIuxcs, PpeaJn3aluilo0 MOJOJESKHOW MOJIMTUKA M CO3JAaHUE CUCTEMbI IOATOTOBKH
CIELMAINCTOB B 00JacTu pa3pabOTKH, IPOM3BOJACTBA U OSKCIUTyaTallMd OECIMIIOTHBIX
aBUALMOHHBIX CUCTEM, a TAKXKE KOHTPOJIb 32 YPOBHEM KBAIM(PUKAIIMHU TaKUX creruanuctos. [Ipu
peanu3ali  MpOeKTa OoNbIIOe BHUMAHHWE YICNACTCS  NPUBJICUCHHIO  OOYyYaromIuXxcs
00pa30oBaTeNbHBIX YUPEKICHUH K y4acTHIO B IporpaMMax I0 OECHMJIOTHBIM aBHALIMOHHBIM
cucremaM. TakuMm 00pa3oM, BOZMOKHO YCUIIMTh TEXHOJIOTMYECKUNA OTEHIMA AJIsl oOecredeHus
0€30MaCHOCTH CTPAHBI, MOBBIIICHUS YPPEKTUBHOCTH SKOHOMUKHU U YIYUIICHUS Ka4eCTBA KU3HU
rpaxnaaH. B utore B Poccun 10mKHA BOBHUKHYTh HOBasi SKOHOMMUECKasl OTPacilb, CBA3aHHAs C
pa3paboOTKOI U UCTIONB30BaHUEM I'PAKJAHCKHX OECIMIIOTHBIX aliaparos.

Hosu3Ha 3701 IporpaMMsbl 3aKJIF0YAETCsl B UHTErPALlMi COBPEMEHHBIX M HHHOBAI[MOHHBIX
JOCTHKEHUM B oOjacTu Mayioll OeCHWIOTHOW aBHAIlMHM, a TAK)KE HCIOJIb30BaHUHU LHU(PPOBBIX
TEXHOJIOTHH, BKITI0UYask u(poBoit 00pa3oBaTeIbHbIN KOHTEHT.

Metoasl u popmbl peanusauuu IIporpammer:

—  OJIHUM U3 KJIFOUYEBBIX METO/IOB SBJIIETCS MPOEKTHO—OPHEHTHPOBAHHOE 00y4eHue,
KOTOpOE M03BOJIAET 00YJaroUMMCcs IPUHUMATh aKTUBHOE y4JacThe B pa3paboTKe U pean3aluu
peanbHBIX TMPOEKTOB, CBS3aHHBIX ¢ wucnonb3oBaHueM BAC. OtoT Merox cmocobcTByeT
yriyOJIeHHI0 3HaHUH, pa3BUTHIO TBOPUYECKOTO MBIIIIEHUSI U HABBIKOB KOMaHIHON paboOThI;

— HHTEPAKTHBHBbIE MeTOAbl O0y4YeHHUsl, TaKU€ KaK CHUMYJSILUM U BUPTyaJbHBIE
nabopaTopuM, UTParOT BAXHYIO poJib B mojaroroBke crenuanuctoB no BAC. CnenuanbHbie
MIPOrpaMMHbI€ KOMIUIEKCHI MO3BOJISIOT MOJEIHUPOBATH Pa3/IMYHbIE CIIEHApUH MOJieTa JPOHOB,
aHAJIM3UPOBATh MOBEJICHUE allapaToOB B CIOXKHBIX YCIOBHSIX M MPOBOAUTH IKCHEPUMEHTHI 0€3

PHUCKa MOBPEKICHUS JOPOTOCTOSIIEH TEXHUKH;

1 https://firpo.ru/activities/projects/federalnyy—proyekt—kadry—bas/



https://firpo.ru/activities/projects/federalnyy-proyekt-kadry-bas/

— NpaKTHYecKHe 3aHSATHsl, T1e 00yJaronmecss MOTyT HEMOCPEJACTBEHHO YIIPABISThH
OCCIIMJIOTHBIMU  aBUAITMOHHBIMM CHUCTEMAaMHM, SIBJIIOTCS HEOTHEMJIEMOH 4YacThl0 Y4eOHOTO
mporecca. DTH 3aHATHS TO3BOJSIOT OTPabOTaTh HABBIKM YIPABICHUS JPOHOM, OIEHUTH €ro
MOBEJICHUE B PA3JIMYHBIX CUTYalUsIX U YCOBEPIIEHCTBOBATh TEXHUKY MUJIOTUPOBAHHS;

— TeopeTHYeCKHe JIEKIMU M CEMHHAPCKHUE 3aHSTHS, HAIIpaBJICHHBIC HA W3y4YCHUE
OCHOB OECHWJIOTHBIX ABUAIMOHHBIX CHCTEM, MPHUHIIUIIOB MOJETa W YIPABICHUS, TEXHUYECKOTO
ycTpoiicTBa 1 actieKToB puMeHeHuss BAC B pa3IMuHbIX OTpACIIfX;

—  COpPeBHOBATEJbHbIH METO/I — 3TO CIIOCOO BHITIOJIHCHHS MMPAKTHYECKUX YITPAKHEHUN
B (hopme copeBHOBaHMi. CyIIHOCTh METOJA 3aKIIOYACTCS B MCIOJIB30BAHUU COPCBHOBAHHIA B
KaueCTBE CPEACTBA MOBBIIICHUS YPOBHS MOJATOTOBICHHOCTH 00yUatOIIUXCsl.

@opMaMu OpPraHu3alMu 3aHATHI SBISIOTCA TPyNNoBas (TEOopeTHYecKas 4acTh) U
WHJIMBUIYAJIbHO — TPYNIOBast (MPaKTUYECKask 4acTh).

Ilenaroruyeckasi mejieco00pPa3HOCTh HACTOSIICH MPOTPAMMBI 3aKJIFOYAETCSI B TOM, YTO
MoCIie €ée OCBOCHHS 00ydYaroluecs Mmoixydyar 3HaHWusS U YMEHHUs, KOTOPbHIE MO3BOJISIT UM TMOHSTH
OCHOBBI YCTPOICTBa OECIIMIIOTHOTO JIETaTEIBHOIO aniapaTa, IPUHIUIIBI padOThI BCEX €r0 CUCTEM
U UX B3aUMOJICUCTBUS, TEXHOJOTHUIO MIJIOTHPOBAHUS W YIPABICHUS, a TAKXKE OTTOYUTH CBOH
HaBbIKM B muioTHpoBaHuM BAC UM MOJyYuTh COPEBHOBATENBHBIM OIBIT HAa Pa3IUYHBIX
TPEHUPOBOYHBIX 0a3ax.

Hactosmass mporpamMMa COOTBETCTBYET OOIIEKYJIbTYPHOMY YPOBHIO OCBOCHHUS U
MpeArnoaraeT yJa0BJICTBOPEHHE TMO3HABATEIHLHOTO MHTEpeca OOYyYaroIIerocs, paciuIupeHne ero
MH(QOPMUPOBAHHOCTH B 00JIaCTH OECHMJIOTHBIX JIETATENBbHBIX aIlllapaTOB M CHUCTEM, a TaKXKe
oOoralieHre HaBbIKAMHU OOMICHHUS W TPUOOpPETEHHE YMEHH COBMECTHOW ESTEIbHOCTH IMPHU
OCBOCHHUH MPOrPAMMBI.

Heap Ilporpammbl JONMOJHUTENBHOIO OOpa3oBaHMs Ipenrnosiaraer (OpMHUpPOBaHHE U
pazBuTHe MPOPECCHOHAITHHOM OPUEHTAIMK OO0YYalolerocs, pa3BUTHE HHTEIIEKTYaTbHBIX
CIIOCOOHOCTEH U MO3HABATENIBHOTO UHTEepeca K O€CIUIOTHBIM aBUAIMOHHBIM CHCTEMAaM.

3apaun:

JInyHOCTHBIE (BOCIUTATE/IbHBIE):

— BOCIHTAaTh HMHTEPEC K TEXHUKE W TPYyIy, Pa3BUBATh TBOPUECKHE CIIOCOOHOCTH
1 (OpMHUPOBATH KOHCTPYKTOPCKHE YMEHHSI U HABBIKU;

—  TPHUBUTH KYJIBTYPY MPOU3BOACTBA U COOPKU OECIUIOTHBIX aBHAIIMOHHBIX CUCTEM;

—  copMupOBaTh UyBCTBA KOJIJIEKTUBHU3MA, B3AaMMOITOMOIITH;

- BOCIIMTATh BOJIIO, YYBCTBO CAMOKOHTPOJISA, OTBETCTBECHHOCTHU,



— chopMupoBaTh  CO3HATENBHOE OTHONIEHWE K O€30MacHOCTH Tpyda IIpH

HU3TOTOBJICHUH MOJICIICH;

- BOCIIUTATh TI'PAXIAHCTBECHHOCTb, TOJICPAHTHOCTb, AYXOBHO — HPAaBCTBCHHOC

CaMOCO3HaHHEC,

—  (opMHpOBaTh MATPHOTUYECKYIO MO3UIMIO MOJIPOCTKA Yepe3 BKIIOUCHUE €r0 B

TEXHUUYECKOE TBOPUECTBO U [T03HABATENIbHYIO ACSTEIBHOCTD.
MertanpeameTHble (pa3BHBaOIINeE):

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

M300peTaTeIbHOCTH, TBOPUYECKON MHUIIUATUBBI;
—  pa3BUTH IIa3omep, ObICTPOTY PEaAKIIHH;
—  pa3BUTH yceplue, TepIeHUE B OCBOCHUHU 3HAHUIA;

— (opMHpOBaTh OCO3HAHWE POJU TEXHUKH W TEXHOJOTHH I IMPOTPECCUBHOTO

pa3BHUTHS OOIIECTRA;

—  TIOBBIIICHUC CGHCOpHOﬁ YYBCTBUTCIIBHOCTHU, PA3BUTUC MEJIKOM MOTOPUKHU U
CUHXPOHHU3AIUU pa6OTLI obenx PYK 3a CUCT 06yquH;1 IMAJIOTUPOBAHUA OeCHUIOTHBIX

JICTATCJIbHBIX aIlllapaTOB,

- Pa3sBUTHC HCI/IXO(i)I/ISI/IOHOFI/ILIGCKI/IX KaueCTB YYCHHUKOB: IIaMATb, BHHUMAaHHC,

CIOCOOHOCTH JIOTUYECKU MBICIHTh, aHATU3UPOBAThH, KOHIIEHTPHUPOBATh BHUMAHKE HA TTIABHOM.
IIpeameTHbIe (00yuaromme):
—  BbIpa0OTKa HABHIKOB MUJIOTUPOBAHUS OECIIMIOTHBIX JIETATENIbHBIX alllapaToB;

- AaTb TCPBOHAYAJIBHBIC 3HAaHWUA O KOHCTPYKIOUH OECHMWJIOTHBIX JIETAaTEJILHBIX

anmnaparos;
—  Hay4uThb IPaBUIIAM 00CTYKMBaHUsA, COOPKH OECIIMIIOTHBIX JIETAaTENIbHBIX alapaToB;
—  HayuuTh nporpammupoBanuio bAC;
—  03HAaKOMUTb C IIpaBHJIaMU O€3011acHOM paboThl C HUHCTPYMEHTaMU;
—  03HAaKOMUTbH C IPUHIUIIOM pabOThl aBUAMOJIENIbHBIX JBUTATENEH U UX TPaMOTHOM
JKCIUTyaTaluy;

— J1aTh MEpBOHAYAIbHbIE 3HAHUS MO0 PAJUONIEKTPOHUKE U OOYUUTh MPHUHIIUIIAM
paboTHI paIMoNIEpPEeIAIOIIETO 000PYIOBAHUS, €T0 HACTPOUKOM;
—  1aTh 3HaHUs B obnactu 3D — monenupoBanus U npoektupoBanusi BAC;

—  0o0yunTh TIpaBWJIAaM O€30MaCHOM OKCIUTyaTallid OECHMUIIOTHBIX JIETATEIbHBIX

arraparosB.

Cpoxu peanuzanuu Iporpammer: 144 yaca.



YpoBeHb NporpamMMspl: 0THOYpOBHEBas (0a30BbIl YPOBEHb OCBOCHHS ).

Pexxum 3anaTnii: rpynmna u3 12 yenosek, 2 pa3a B HEIENIO 110 2 yaca (4 yaca B HEZIEIO,

16 yacoB B mecstl, 144 vaca B rox); 1 akageMmuueckuii yac 45 MUHYT, iepeMeHa 15 MuHyT.

IInanupyemMble pe3yibTaThl 00yUeHHUS:

B pe3yabrate o0yuyeHusi oOyyammmecss B KOHIE Y4eOHOr0 roaa OBJIAJACIOT

HEOOXOMMOM CHUCTeMOM 3HaHWI, YMEHUHN U HABBIKOB.

By,[[eT 3Hambob U ymemsp B paMKaxX OCBOCHHA 6a3oBoro YPOBH:I:

3nameo:

— TEXHUKY 0€30MacCHOCTH IIpH PabOTe C MHCTPYMEHTAMHU
U 3JIEKTPOOOOPYAOBaHUEM;

— ocHoBHEI BAC;

— OCHOB T€XHHUYECKOTO yCTpoicTBa U KOMIOHEHTOB BAC;

— s13bIKM nporpammupoBanue bAC;

— 3HauyeHue u npuMmeHenre bAC B COBpeMEHHOM MUDE;

— 0COOEHHOCTHU PETYJIUPOBKH U YIIPABIEHUS KBaJPOKONTEPOM;
— YCTPOMCTBO U MPUHIUI paOOTHI AIEKTPOBUTATENCH.

Ymemn:

— I0JIb30BaThCs PAOOYMM MHCTPYMEHTOM;

— paboTaTh € AEKTPOOOOPYIOBAHUEM;

— OCYILECTBJIATH MUJIOTUPOBAHHUE KBAIPOKOIITEPOB;

— yHOpaBiATh KBaJpokontepoM FPV;

— HACTpaWBaTh YaCTOTHI BUICO MEPEAAIONINX YCTPOUCTB;
— HaACTpauBaTh MOJETHBIH KOHTPOJUIEP KBaAPOKONTEPA;
— HacTpauBaTh annaparypy yrnpaBJieHuUs;

— 3apsHKaTh aKKyMYJISITOPHL.

BYJIGT 3Hamb U ymemosp B paMKax OCBOCHUS ITPOJABUHYTOI'O YPOBHS:

3nameo:

— YCTPOICTBO M MPUHIUI pabOThI paluoNepeIaTuNKOB;

— mpouenypy noxydeHusi, oopaboTku 1 aHanu3a JaHHbIX noseta BAC;
— MpHUHLUT paboThl POTO MepenarouX YCTPOHCTB;

— TpaBUia HKCILTyaTal[Ml aKKyMYJISTOPOB

— mpouecc 3D — moaenupoBanus u npoexktupoBanus BAC.

Ymemn:

— JMarHOCTUPOBaTh M MHCIPaBIATh OMMOKM B paboTe MNpOrpaMMHOIO
oOecnieuyeHus npu paboTe ¢ JaHHBIMU, OJYYEHHBIMU NIPU PabOTE € MOJIE3HON
Harpys3Kou;

— MOJEINPOBATh U MPOU3BOAMUTH MeUaTh KOMIUIEKTYOIUX Mojened bAC Ha
3 — D npunTepe.

Ilo
OKOHYAHHIO
Kypca Oyner
o0anars
CITCAYIOTIIMH
Kauecmeamu:

— TBOPYECKH MOJIXOIUTH K COOPKE KBAJIPOKONTEPA;

— yYMETh aHAIM3UPOBATH;

— JIOBOJUTH HA4aToe AeJIO A0 KOHILIA;

— BBIMIOJIHATH IOPYYEHUS KOJIJIEKTUBA, pabOTaTh B TPYIIIIE;

— OKa3bIBaTh MOMOIIL B paboTe HaJ MOJEIbI0 POBECHUKAM W MIIAJIINM
peobsiTam;

— CTPEMUTHCA COPCBHOBATLCA, TPOABIIATH ce0s B COPCBHOBAHUMU.




IIpouecc Hadopa u ¢QopMupoBaHusl TPYIIIL

OOpazoBaTenbHbIE  OpraHU3alU

PYKOBOJICTBYIOTCSl BHYTPEHHHMMHU HOPMAaTHBHO — IIPABOBBIMU OCHOBAHHSIMHU NPHU (HPOPMUPOBAHUU

nporecca Habopa U YKOMIUIEKTOBKHY TPYII Ha MPOTrPAMMBI JOMOTHUTEIHHOIO 00pa30BaHMUS.

2. Y4eOHbIi MJ1aH MPOrpaMMbl

HaumeHnoBanue
Bcero
YPOBHSA Homep 1 HauMeHOBaHNe MOAYJIA YACOR Teopus | IlpakTuka
NPOrpaMmMbl
Monayne  Nel. «OcHOBBI  OECHMIIOTHBIX
ABUAIIMOHHBIX CUCTEM (BAC): 8 8 0
apxutektypa, BAC»
Mopynb Ne2. «TexHu4eckoe yCTpOMCTBO U 8 6 2
KOMIIOHEHTHI BAC»
°§ Monyne Ne3. «llpuHiunel mosiera 36 9 34
B ynpasieHust BAC»
2 Monyne Ned. «IIporpammupoBanue BAC
> 10 0 10
2 JJIs1 TIOJICTOB BHYTpPU TomenieHus: Pythony
= Mopyns Nos. «IIporpammupoBanue
Q KOHTpoOJuIepa, ycraHoBieHHOro Ha DBAC 10 2 8
2 npu nomoiu C++y»
>
= Monynp Ne6. «lcnonp3oBaHue 1aTYNKOB
o 12 4 8
M BAC u c60p naHHBIX»
§ Monyns Ne7. «OOpaboTka U aHaIu3 8 4 4
= maHHbBIX mojeta BAC»
Monyns Ne8. «lIpumenenne BAC B 12 12 0
Pa3IUYHBIX OTPACTSIX)»
Monyne Ne9. «3D — MopenupoBaHue H
30 7 23
npoektupoBaHue BAC»
Monynb NelO. «I"oHounbIit BAC» 10 2 8
Hroro: 144 47 97




3. Y4eOHO — TeMaTHYeCKHi IJIaH

3.1. YTII mporpaMMbl COCTOUT U3 OJJHOTO 0a30BOTO YpOBHS ocBoeHUs. CoepikaHne KaKI0ro YPOBHS MOCTPOSHO HA MOTYJIbHOM MPUHITHUIIC.

CTpyKTypHOH eqUHMIIEH Y4eOHOTO MOAYJIS SIBIAIOTCA TEMBbL. B peanu3zanuy mporpaMMbl NPUMEHSIETCS TOATAlHAs TEXHOJIOTHS O0Y4eHUS OT

KIIPOCTOr'o» K «CIOKHOMY».

3.2. BaxHast poJib Ipy OCBOCHUHU NTPOTPAMMBI OTBOJUTCS MaTepuaiam, pa3paboTaHHBIM B paMKaX MpUMEHEHHs IIU(PPOBOT0 00pa30BaTEIbHOTO

KOHTCHTA.

3.3. Ilo OKOHYaHUU KaX10TO MOAYJIS IPOrpaMMOi IPeayCMOTpeHa (hopMa KOHTPOJISI B BU/I€ TEMATUYECKOTO OTPOCA, MPAKTUIECKOTO 33/1aHus,
IIPOEKTHOMN paboTHI.

HaumenoBanue Homep n HanMeHOBaHHe MOYJIAA Tpynoemkocr | Teopusi | IIpakTuka ®opma Marepuan aasa HOK
YPOBHS b BCero 4acoB KOHTPOJISI (uudposoi
NMPOrpaMmbl o0pa3oBaTe/ibHbII
KOHTEHT) *
Moayab Nel. «OcHOBBI 0eCTTMJIOTHBIX Tect [HOK Ne 1.
aBuannoHubix cucrem (bAC): 8 8 0
= apxutekrtypa, BAC».
§ Tema 1. BBonHoe 3aHsTHE (TEXHUKA 5 5 0
§ 6e30MacHOCTH).
=
g Tema 2. Teoperuueckue ocHOBbI BAC. 2 2 0
®
E Tema 3. Apxutektypa BAC. 2 2 0
g Tewma 4. 3nauenue u npumerenust BAC 5 9 0 Ompoc B paMkax
: B COBPEMEHHOM MHpE. IIPOMJICHHBIX TEM
= Moayab Ne2. «Texuuueckoe 8 6 2 Tect LHOK Ne 2.
g yCTpoiicTBO U KOMIIOHEHThI BAC».
£ Tema 1. OCHOBHBIE TEXHUYECKUE
’E xapaktepuctuk BAC BepToneTHOro 1 2 2 0
2 CaMOJIETHOT'O THIIOB.
é:’ Tema 2. Kitaccudukarust 6eCTMIOTHBIX 2 5 0
JIeTAaTENbHBIX aIlapaToB.
Tema 3. Kommuiekce ynpasnenust BAC. 2 0 2




Tewma 4. Poccuiickue npon3BoAnTENN

Ornpoc B pamkax

BAC 1 X He, 2 2 0 PO ICHHBIX
TEM
Moayab Ne3. «[IpuHOMNBI moJieTa U 36 2 34 Tecr I[HOK Ne 3.
ynpasiennss BACy.
Tema 1. be3onacHocTh MOJIETOB. 2 1 1
Tema 2. Texuuka 6a30Boro 12 0 12
nuioTupoBanus FPV.
Tewma 3. Ynpasnenue BAC. 2 1 1
Tewma 4. [Ipaktuka nonéros BAC. 8 0 8
Tema 5. AspoanHaMuKa U TUHAMUKA 2 0 5
nosiéra.
Tema 6. [101€THI B OrpaHUYEHHOM 6 0 6
MIPOCTPAHCTBEY, IPOH — PEHCHHT.
Tema 7. 3axBar rpy3a. 2 2
Brimonsuth
Tewma 8. BrimostHeHHE KOHTPOIBHOTO 5 0 5 TIOJIET C
MOJIETHOTO 3a/IaHUS. MOTHATHEM
Ipysa

Mopayab Ne4. [IporpammupoBanue [HOK Ne 4.
JJIS1 10J1€TOB BHYTPH MOMeIleHu sl 10 0 10 Tect
Python».
Tema 1. OcHOBBI IPOrpaMMUPOBAHUS 4 0 4
BAC Ha Python.
Tema 2. PaboTa cO CIIMCKOM JTaHHBIX. 2 0 2
Tema 3. Pa3paboTka anroputma

2 0 2
aBTOHOMHOTO0 nosiera BAC.
Tema 4. Co3aaTh CKPUNT Ha SI3bIKE
nporpammupoBanus Python s MpaxTieckoe
CaMOCTOSITENILHOTO YIIPABJICHUS 2 0 2

3aJjaHKe

KBaJIPOKOIITEPOM B TTIOMEIIICHUH O€3
ncnonb3oBanusa curgaia GPS.




Mopnyasb NeS. «IIporpammupoBanue

LIOK Ne 5.

KOHTPOJIepa, YCTAHOBJIEHHOI'0 HA 10 2 Tect

BAC npu nomoumm C++y.

Tewma 1. U3yueHue HaBBIKOB CO3aHUs

JITOPUTMOB U1 OECITUIOTHBIX

JIeTaTeNbHBIX aIlapaToB. 2 0

(mporpamMmMupoBaHUE aBTOHOMHOTO

nojiera) (Outdoor u Indoor).

Tema 2. O0mmme cBeieHUs O S3BIKE 9 2

nporpamMmmupoBanus C++.

Tema 3. Peanuzanusa C++ B 5 0

IIPOrpaMMHUPOBAHUH JIPOHOB.

Tewma 4. [IporpammupoBaHue 2 0

anroputmoB ynpasienus bAC.

Tema 5. Co3aTh CKpUIT Ha S3bIKE 2 0 [IpakTuueckoe

nporpammupoBanust C++. 3aaHue

Moayab Ne6. «Ucnosib30BaHue I[HOK Ne 6.
12 4 Tect

naTtuukoB BAC u cOop faHHBIX?.

Tema 1. CeHcopbl U 1aTUUKH U1 cOopa 4 5

JAHHBIX.

Tema 2. JlaTuuku: akcenepomerp, 4 5

rupockon, nansHomep GPS.

Tema 3. JlaTunku npu cOopke B 4 0 IIpakTuka

MacCTEPCKOH. cOopKu

Moayab Ne7. «O6padoTrka U aHaau3 [HOK Ne 7.
8 4 Tect

AaHHbIX moJjera BACy.

Tema 1. COop, 0OpaboTka 1 aHATIN3

JaHHBIX (OTOrPAMMETPUUECKOI 4 2

ChEMKHU.

Tewma 2. Coop, 00paboTka 1 aHATH3 4 5

JAaHHBIX OPTO(POTOCHEMKH.

Moayab Ne8. «IIpumenenue BAC B 12 12 Teer LIOK Ne 8.

PA3JTUYHBIX OTPACTIHAX.




Tewma 1. Texnonorus npumenenus bAC
B I'€0JIC3UHU U KapTorpaduu.

Tema 2. Texnonorun npumenenust BAC
B JIPYTUX OTpacisix, TAKMX KaK:

— JIECHOE€ XO34HCTBO;

— OXpaHa OKPYXKarolleil cpesl;

— CeJIbCKOXO03HCTBEHHbIE PAOOTBHI.

[TpoekTHas
pabora.
Hoknan o
TEXHOJIOTUHI
PUMEHEHHUS

Moayab Ne9. «3D — MmopesrmpoBaHue u
npoextupoBanue BAC».

30

Tect

LIOK Ne 9.

Tema 1. OcHOBHI ABHaMO/JICIIMPOBAHUA
CaMOJICTHOT'O THUIIA.

Tema 2. OcHoBbl 3D — MoenupoBaHusi.

Tema 3. I1O g 3D — monenupoBaHus.

Tema 4. [Togroroska 3D — momenu
[IEYaTH.

o |~ DN| 0

O (O] DN

Tewma 5. Ucnionb3zoBanue 3D— npunTepa
JUISL TIeYaTH KOMIUIEKTYIOIINX.

Tewma 6. Bri6op HaBecHOTO
obopynoBanusi BAC.

Tema 7. Marepuass! 1y IPOU3BOJICTBA
BAC.

[Tpouzsectn
MOJENb IS
reyarTH.

Moayab Nel0 «I'onounbiii BAC».

Tect

LIOK Ne 10.

Tema 1. 'onounstii BAC.

Tema 2. Kitaccel, mpaBmiia, CyIelcTRoO.

Tewma 3. [locTpoeHne criopTUBHOM
TPEHUPOBKH U COBEPILIEHCTBOBAHUE
MacTepCTBa.

Tema 4. 'OHOUYHBIE TPACCHD».
4.1 B OTKpBITOM MPOCTPAHCTBE.




4.2 Ha FPV.

IIpoxoxnenue
Tema 5. IIpoxosxeHre TOHOYHOTO p
2 0 2 TOHOYHOT'O
UCIIBITAHUSL.
UCIIBITAHUSI

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

KanengapHo-teMaTuyeCKHH MJIaH

Moayab Nel. «OcHOBBI 0ecnIHI0THBIX aBHAMOHHBIX cucTeM (BAC): apxutektypa, BAC». 8 uac

1 |10.09.24 Teopus 2 Tema 1. BBoHOE 3aHsTHE (TEXHHUKA
Ka6.30
0€30MacHOCTH).
2 |13.09.24 Teopus 2 Tema 2. Teopetnueckue ocHOBBI BAC. Ka6.30
17.09.24 Teopus 2 Tema 3. Apxurekrypa BAC. Ka6.30
20.09.24 Teopus 2 Tewma 4. 3nauenue u npumenenus bAC Ka6.30 Omnpoc B paMkax
B COBPEMEHHOM MUDE. : MPOMIEHHBIX TEM

Monyab Ne2. «Texnu4eckoe ycTpoiicTBo 1 KoMnoHeHThI BAC». 8 yac

5 |24.09.24 Teopus 2 Tema 1. OCHOBHBIE TEXHUYECKUE
xapaktepuctuku bAC BepToJIeTHOTO 1 Ka6.30
CaMOJIETHOT'O THIIOB.
6 |27.09.24 Teopus 2 Tewma 2. Kitaccugukanmst 6eCIUI0THBIX Ka6.30
JIETAaTENFHBIX aIapaToB. '
7 101.10.24 [Ipaktuka 2 Tewma 3. Kommnekc ynpasnenus BAC. Ka6.30
8 104.10.24 Teopus 2 Tema 4. Poccuiickie mponu3BOaUTENH Onpos B panmiax
Ka6.30 PO ICHHBIX
BAC u ux nenu. Ten



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

Mopyab Ne3. «I[IpuHnunsl nmosiera u ynpasjenuss BAC». 36 yac

9 |8.10.24 Teopus u 2 Tema 1. bezomacHOCTb MONETOB. Ka6.30
PaKTHUKA
10-15| 11.10.24 [TpakTuka 12 Tema 2. Texauka 6a30Boro Ka6.30
15.10.24 nuinotupoBanus FPV. '
18.10.24
22.10.24
25.10.24
29.10.24
16 | 01.11.24 Teopus u 2 Tema 3. Ynpasnenue bAC. Ka6.30
PaKTHKA
17-20| 05.11.24 [IpakTuka 8 Tewma 4. [Ipaktuka nonéros BAC. Ka6.30
08.11.24
12.11.24
15.11.24
21 |19.11.24 [IpakTuka 2 Tema 5. AspoauHamuka U THHAMHKA Ka6.30
MIOJIETA. )
22-24 | 22.11.24 [TpakTuka 6 Tema 6. [Ton€Tbl B orpaHUuEHHOM
. Ka6.30
26.11.24 IIPOCTPAHCTBE», IPOH — PEUCHHT.
29.11.24
25 103.12.24 [IpakTuka 2 Tewma 7. 3axBart rpy3a. Ka6.30
BeimosmHuTh nosier
26 | 06.12.24 [IpakTuka 2 Tema 8. BoimonHeHne KOHTPOIBHOTO Ka6.30 C NOJIHATHEM
IIOJIETHOTO 3aJaHUs. ) rpysa
Monyanb Ne4. IlporpamvupoBaHue 1Jisi 10J1€TOB BHYTpH nomeenust Pythony. 10 yac
27-28| 10.12.24 [TpakTHka 4 Tema 1. OcHOBBI IPOrPaMMHUPOBAHHUS Ka6.30
13.12.24 BAC na Python. av.
29 |17.12.24 [TpakTHka 2 Tema 2. PaGoTta co CIMCKOM JTaHHBIX. Ka6.30
30 |20.12.24 [TpakTHka 2 Tema 3. Pa3paboTka anroputma
Ka6.30
aBToHOMHOrO nosiera bAC.
31 | 24.12.24 [TpakTuka 2 Tema 4. Co3ath CKpUNT HA SI3bIKE
nporpammupoBanus Python s MpaxTieckoe
CaMOCTOSTEIILHOTO YIIPABJICHUS Ka6.30
3a7aHue
KBaJIPOKONTEPOM B MOMEUICHUHU 0e3




ucnonp3zoBauusa curnaia GPS.

Mopayasb NeS. «IIporpammMupoBaHue KOHTPOJ1epa, ycTaHOBJAeHHOro Ha BAC npu nomouu C++». 10 yac

32 | 27.12.24 [TpakTuka 2 Tewma 1. I3yueHne HaBBIKOB CO3aHUs
QITOPUTMOB 7151 OECITUIOTHBIX
JIeTaTeJIbHBIX aIapaToB. Ka0.30
(mporpaMMHUpoOBaHHE aBTOHOMHOT'O
mostera) (Outdoor u Indoor).
33 | 30.12.24 Teopus 2 Tema 2. O0mmKEe CBENEHNS O SI3BIKE
Ka6.30
nporpammupoBanus C++.
34 10.01.25 [IpakTuka 2 Tema 3. Peannzanus C++ B Ka6.30
MIPOrpaMMHUPOBAHUH JIPOHOB. '
35 | 14.01.25 [TpakTuka 2 Tewma 4. [IporpammupoBaHue
Ka6.30
anroputmoB ynpasieHus: BAC.
36 | 17.01.25 [TpakTuka 2 Tema 5. Co3nath CKpUNT Ha SI3bIKE [IpakTuueckoe
Ka6.30
nporpaMMmupoBanus C++. 3a/laHue
Moayab Ne6. «Ucnoab3oBanue 1aTunkoB BAC u coop nanHbIX». 12 yac
37-38| 21.01.25 Teopus u 4 Tewma 1. Cercopsl U 1aT4uKu AJst cOopa
Ka6.30
24.01.25 MpaKkTHUKa JTaHHBIX.
39-40 | 28.01.25 Teopus u 4 Tema 2. JlaTunku: akcenepoMmerp, Ka6.30
31.01.25 MPAKTHKA rupockon, nansHomep GPS. )
41-42 | 04.02.25 [TpakTHka 4 Tema 3. JlaTuuku npu cOopke B ITpakTnka
. Ka6.30
07.02.25 MacCTEPCKOU. cOopku
Monayab Ne7. «O0padoTka U aHaau3 JaHHBIX noJjeTa BAC». 8 yac
43-44 1 11.02.25 Teopus u 4 Tema 1. COop, 0OpaboTka 1 aHaIN3
14.02.25 MPaKTHKA JTaHHBIX (OTOTPAMMETPUUECKOI Ka0.30
CHEMKH.
45-46| 18.02.25 Teopus u 4 Tema 2. Coop, 06paboTka 1 aHaIm3
Ka6.30
21.02.25 MpaKkTHUKa JAHHBIX OPTO(POTOCHEMKH.
Moayab Ne8. «Ilpumenenue BAC B pa3ju4HbBIX oTpacisix». 12 gac
47-48 | 25.02.25 Teopus 4 Tema 1. Texnonorust npumenenust BAC
Ka6.30
28.02.25 B I'€0JIe3UHU U KapTorpaduu.
49-52 | 04.03.25 Teopus 8 Tewma 2. Texnomoruu npumeHeHus BAC I[IpoexTHas
07.03.25 B JIPYTUX OTPAaCHAX, TAKMX KakK: pabora.
11.03.25 — JIECHOE XO3SIHCTBO; Ka6.30 Hoxman o

— OXpaHa OKpYKarollel cpepl;




14.03.25 — CEJIbCKOXO3SHCTBEHHBIE PAOOTHI. TEXHOJIOTHHN
IPUMEHEHHUS
Moayab Ne9. «3D — moaesnmpoBanue u npoekrupoBanue BAC». 30 yac
53-56 | 18.03.25 Teopus u 8 Tema 1. OCHOBBI aBHAMO/ICIMPOBAHUS
Ka6.30
21.03.25 MpaKkTHUKa CaMOJIETHOT'O THIIA.
25.03.25
28.03.25
57 | 01.04.25 Teopus Tema 2. OcuoBbl 3D — MozenupoBanus. Ka6.30
58-59 | 04.04.25 [MpakTuka 4 Tema 3. I10 s 3D — MogenupoBaHus. Ka6.30
08.04.25
60-62 | 11.04.25 [TpakTuka 6 Tema 4. [Toaroroska 3D — Mmozenu
Ka6.30
15.04.25 MeYaTu.
18.04.25
63-64 | 22.04.25 Teopus u 4 Tewma 5. Ucnionp3oBanue 3D— npuHTepa
Ka6.30
25.04.25 IPAKTHKA JUISL IeYaTH KOMIUICKTYIOIIUX.
65-66 | 29.04.25 [TpakTuka 4 Tema 6. Bei6op HaBecHOTO Ka6.30
06.05.25 obopynosanusi BAC. )
67 08.05.25 Teopus u 2 Tema 7. Marepuass! 11 IPOU3BOJICTBA Hpoussectu
Ka6.30 MOJIENb O
MpaKkTHUKa BAC.
MeYaTH.
Moayab Nel0 «I'onounbiii BAC». 10 uac
68 13.05.25 Teopust u 2 Tewma 1. 'onounsnit BAC. Ka0.30
69 | 16.05.25 Teopus u 2 Tema 2. Kitaccel, mpaBuiia, cyneicTso. Ka0.30
70 | 20.05.25 [TpakTHka 2 Tema 3. [locTpoeHue criopTUBHOMN
TPEHUPOBKHU M COBEPIIEHCTBOBAHUE Ka6.30
MacTepcTBa.
71 23.05.25 IIpakTuka 2 Tewma 4. ['oHOYHBIE TpacCh». Ka6.30
4.1 B OTKpBITOM IPOCTPAHCTBE.
4.2 Ha FPV. Cropr.3an
72 | 27.05.25 ITpakTuka 2 Tema 5. [Ipoxosx1€HNE TOHOUHOTO Ka0.30 Tpoxoxnerne
TOHOYHOTO
WCTIBITAHHUS.
UCTIBITAHUS
Cropr.3an
Hroro:| 144




4.Coaep:xanue NporpaMmmbl
4.1. ba3oBblil YypOBeHb 0CBOCHMSA

Mopnyas Nel. «OcHoBBI OecniMI0THBIX aBHanMOHHBIX cucTeM (BAC): apxurektypa
BAC».

Tema 1. Bonnoe 3austue. Texuuka 0e30MaCHOCTH.

Jlexumst: MHCTpYKTaXX 1O TeXxHHKe Oe3omacHocTH. TexHuka Oe3omacHoctu. I[IpaBuna
IIOBE/ICHUS B IOMELEHUH, /1€ IPOBOASTCS 3aHATHSL.

Tema 2. Teopetnueckue ocHoBsl BAC.

Jlektusi:  3HAKOMCTBO C  OecnmwiiOoTHBIMH — aBHanMoHHBIMH ~ cuctemMamu  (BAC).
Omnpenenenue becnimnorHoit ApuarnmonHoit Cuctemsl (BAC).

Tema 3. Apxutexrypa BAC.

Jlexuwms: 3HaueHNE apXUTEKTYPHI 1151 3P HEKTUBHOTO (DYHKIIMOHUPOBAHUS U YIIPABICHUS
BAC. Komnonentst BAC camonérHoro tuna.

Tewma 4. 3nauenue u npumeHenuss BAC B coBpeMeHHOM MUpeE.

Jlexuus: Posb TEXHMYECKMX XApaKTEPUCTUK MU pasinyHbIX BUA0B BAC B pemenun
pa3IM4YHBIX 3a/a4.

Moayanb Ne2. «TexHu4eckoe ycTpoicTBO 1 KOMIOHEHTHI BAC».

Tema 1. OcHoBHBIE TexHHUECKHE XapakTepucTuku BAC, BEpToIETHOrO U CaMOJIETHOTO
THUIIOB.

Jlexuusa: OcHOBHBIE TEXHUYECKHE XapakTepucTuku bAC BepTOIETHOrO U CaMOJIETHOTO
THUIIOB.

Tema 2. Knaccuduxarus 0ecunoTHBIX JIETaTeNIbHBIX allapaToB.

Jlexuun: Bunel u texHuueckue xapakrepuctuku BAC: Anspocratmueckue BAC,
PeaktuBnsie BAC, BAC camonérHoro tuma, BAC BepTONeTHOro TUMa, MYJIbTUKOINTEPHBIE U
rudpuansie BAC.

Tema 3. Kommuieke ynpasinenust BAC.

ITpaktuka: CriocoOsl 000pyaoBaHus ynpasieHus cucreMsl bAC.

Tewma 4. Poccuiickue nponsBoautenu bAC u ux nenu.

Jleknma: OcHoBHble Poccuiickue mnpousBoautrenn bAC. Bxian B pa3ButTue
oreuecTBeHHON nHAycTpun bAC.

Mopnyab Ne3. «I[IpuHuuns! noJjera u ynpasjaenust BAC».

Tema 1. be3onacHOCTb MONETOB.

Jlexums: Ompenenenue Oe3omacHocTH TONETOB B KoHTekcTe bBAC. 3Havenwme
6e3omacHocTH A 3PpeKTUBHOrO U HaaéxHoro ¢yHkuuoHupoBaHusi BAC. Ananus puCKOB U

ONaCHOCTEM.



[Ipaktuka: BeimosHeHHe 0€30MacHOTO TOJIeTa.

Tema 2. Texnuka 6a3oBoro nunotuposanus FPV.

[Ipaktuxka: Tpenaxep FPV, ynpasnenne BAC. B cumynstope BBIITOTHUTE B3JIET C TOUKU
cTapTa M TOCaAKy Ha TOYHO OOO3HAUEHHYIO IUIOWIaAKYy, ucnonb3ys FPV — pexum s
ynpapneHusi. [IporneTtute CKBO3b CEpUI0 BOPOT WU MEXKIy OO003HAYEHHBIMH MapKepamu,
COXpaHssi CTaOMJIBbHYIO BBICOTY M CKOpPOCTh, B pekume FPV. Brimomnute moner mo 3apaHee
3aJJaHHOMY MapuIpyTy ¢ U3MEHEHUEM BBICOTHI, UcIonb3ys Kak FPV, tak u Bux ¢ Tpersero auna
Ui cpaBHEHHS AP PEKTUBHOCTH yIipaBiieHUs. BeimonnuTe ceputo pa3BoporoB Ha 180 rpamgycos
Ha OTPaHUYEHHON TeppuTOpuu, ucnoib3dyss FPV nng TouHoro maneBpupoBaHusi. BeimonHute
3amayy 1Mo cOOpy OOBEKTOB C pPa3IMUHBIX TOYEK KapThl, Hcmnonb3ys FPV s HaBuranuum
Y TOYHOCTH TP MPUOIIKEHUH K KaXI0MY OOBEKTY.

Tema 3. Ynpasnenue bBAC.

Jlexums: Ilpunuunsl ynpaiaeHusi camoi€tHbiMu BAC. IlpakTuka: BBIIOTHUTE B3JET
BAC camoneTHoro THma, JOCTUTHUTE 3aJaHHON BBICOTHI M CTAOWMIM3UPYHTE MOJIET HA MPSIMOU
nuHuU. OCyIIECTBUTE CEPUIO TOBOPOTOB.

Tewma 4. [Ipaktuka nonéros bAC.

[Ipaktuka: [Ipaktuka noseroB BAC.

Tema 5. AspoauHamuka 1 TUHAMHKA TOJETA.

[IpakTuka: BpimonHuTe moner Ha APOHE B CUMYISITOPE MPU PA3IMYHBIX YCIOBHSX
nojeta. (3ajaHue BKJIIOYaeT B ceOsl BBINOJHEHHE MAHEBPOB BBICIIErO MHJIOTaXa, MOJEThl Ha
Pa3HOil CKOPOCTHU U BBICOTE, a TAKXKE B PA3JIMUHBIX TOTO/IHBIX YCIOBUSIX).

Tema 6. [Ton€Tbl B OrpaHUYEHHOM MPOCTPAHCTBE, APOHBb — PEUCHHT.

[IpakTuka: BeimonHuTe 3a1aHue NOJIET APOHA B OTPAHUYEHHOM MPOCTPAHCTBE, BHYTPHU
3/1aHUS WIN CKBO3b Y3KHE ITPOXOJIbl MEXKY MPETSITCTBUSIMH.

Tema 7. 3axBar rpysa.

[Ipaktuka: BpeimonHuTe 3amaHMe 3axBaT M NEPEMEIICHHE TIpy3a, aKKypaTHas
TPaHCIOPTUPOBKA.

Tewma 8. BeimosiHeHUE KOHTPOJIBHOTO MTOJIETHOTO 33 IaHMSL.

IIpakTuka: BeIMOIHUTH KOHTPOJIBHOE 3aaHKe 110 MOy It0. IIponereTs Tpaccy.

Mopnyas Ned. «IIporpamMupoBaHue UIs 110JIeTOB BHYTpH nomeienusi. Python».

Tema 1. OcnoBsl mporpammupoBanust BAC na Python.

IIpakTuka: OCHOBHBIE NMOHATHUS O MporpamMmMupoBaHuu U ynpasieHUH BAC. OcHoBHBIE
¢yHkuMH  mporpamMmHOro  mosera.  OmnepalMOHHbIE CHCTEMBI W MPOrpaMMbl  JUIA
MPOrpaMMHUPOBAHHUS OJIETA.

Tema 2. PaboTa co CIMCKOM JaHHBIX.



[Ipaktuka: ITporpammupoBanue anroputmoB yrpasiienust BAC.

Tema 3. Pa3pabotka anroputma aBToHoMHOTr0 nojieta bAC.

[IpaxTuka: Pa3zpaboTka anroputma aBToHoMHOro nojera bAC.

Tema 4. Ilpaktuyeckoe 3aganue: Hanucars nporpammy Ha Python ast aBTOHOMHOTO
nosnieta BAC mynbTu poTtopHoro tura BHyTpH nomemenus (B orcyrctBun GPS curnana).

Mopnyabs NeS. «IIporpammupoBaHue KOHTpoOJepa, ycTaHOBJAeHHOro Ha BAC npu
nomomu C++y,

Tema 1. M3ydyeHue HaBBIKOB CO3/1aHUS AJITOPUTMOB JUIsl OECIMIOTHBIX JIETAaTEIbHBIX
anmaparoB (IIporpaMmMupoBanue aBToHoMHoro nosnera Outdoor u Indoor).

[MpakTuka. Pazpaborats anroput™ aBToHOMHOTr0 nosiera Outdoor u Indoor.

Tewma 2. O0uiue cBefeHus O sI3bIKe MporpammupoBanus C++.

Jlexuust: OcHOBHBIE MOHATHSL. AnhaBuT s3bika. [IpocTsie onepanuu.

Tewma 3. Peanuzarust C++ B mporpaMMUpOBaHUU JPOHOB.

[IpaxTuka: IlpumMeHeHne NpakTHYECKUX HABBIKOB IIPOTPaMMHUPOBAHUSL.

Tewma 4. [IporpammupoBanue anroputmoB ynpasieHust bAC.

[Ipaktuka: IIporpammupyeM OECHMIOTHUK Ha BBINOJHEHUE NPOCTEHIINX JeHCTBUIMA
«BBEPX, BHU3», «BJIEBO, BIIPABO.

Tewma 5. Hanucats nporpammy Ha C++.

[IpakTuka: BEINOJTHUTH CKPUNIT HAITMCAHUS IPOTPAMMBI.

Mopayab Ne6. «Acnonb3oBanne 1aTunkoB BAC u cOop 1aHHBIX».

Tema 1. CeHcopsl U 1aTYUKH U1 cOOpa TaHHBIX.

Jlexuus: Kak pabGotator natuuku. Ponb natumkoB Ha ycTpoiictBe. IlpakTuka: kak
JIaTuYruKu paboTaroT ¢ nHpOpMaLUeH.

Tewma 2. Jlatuuku: akcenepomerp, rupockorn, naatpHomep GPS.

Jlexuus: OnpeneneHre JaTYNKOB U UX POJIb B CUCTEME yIpaBieHus u HaBurauuu bAC.
3HaueHue TaTYMKOB /711 00eCTieueHUsl aBTOHOMHOCTH, CTAOUIILHOCTU M 0€3011aCHOCTH MOJIETA.

[IpakTuka: MHTerpupyiite AaT4uku B CHUCTEMY YIIpaBJICHUS JAPOHA, MOJAKIIOUUB UX K
aplyMHO—KOHTpPOJUIEpY IMOJIETA.

Tema 3. JlaTuuku npu cOOpKe B MaCTEPCKOIA.

[IpakTtuka: Tpenaxep JlaibHOMEP pacCTOsIHUE B MAaCTEPCKOM.

Monayab Ne7. «O0padoTka u aHau3 JaHHbIX mojeTta BAC.

Tema 1. C6op, 06paboTKa 1 aHATU3 JaHHBIX (POTOrpaMMETPUUYECKON ChEMKH.

Jlexuus: U3ydyenue TexHomoruu cobopa u 00padboTka JaHHBIX (OTOrpaMMETPHs ChbEMKH.

[IpakTrka: AHaIM3 NOJYYEHHBIX JAHHBIX MO CPEACTBAM (OTOTPAMMETPUUYECKON CHEMKH.

Tema 2. Co0p, 06paboTKa M aHAIN3 JaHHBIX OPTO(POTOCHEMKH.



Jlexuwmsi: I3ydenne TexHosoruu coopa u o0padboTka TaHHBIX OPTO(HOTOCHEMKH.

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

Mopnyab Ne8. «IIpumenenne BAC B pa3In4yHbIX 0TPaCIAX».

Tema 1. Texnonorus npumenenus BAC B reose3nu u kaprorpaduu.

Jlekmus: Pasputue u npumenenust BAC B reonesuu u kaptorpaduu. Coop un 00padoTka
naHHbIX. [Iponenypa no ucnosib30BaHUIO BO3AYIIHOTO IPOCTPAHCTBA.

Tewma 2. Texaonoruu npumeHsiembie BAC B Ipyrux oTpacisx, TAaKUX Kak:

—  JIECHOE XO3SHCTBO;

—  OXpaHa OKpYXarollel cpejipl;

—  CeJNbCKOXO03SHCTBEHHBIEC PaOOTHI.

Jlexuusi: MOHUTOPUHT ¥ MHBEHTapu3anus yroauid. Co3gaHue 3JIeKTPOHHBIX KapT MOJIEH.

Jlexumsi: YTOUHEHHME TpaHUIl JICCHUYECTB. BbIsiBIeHHEe U OleHKa ymepba ot
YpE3BbIYANHBIX CUTYALIMI.

Jlexusi: COop, aHAIM3 M aKTyanu3alus JAHHBIX O COCTOSIHUM OKPYXKAIOILIEH Cpeibl.
@dukcanus BBISBICHHBIX HApYUIEHUH HKOJOTMYECKOTO 3aKOHOJATENbCTBA. BbIsiBIEHUE
HECaHKLMOHUPOBAHHBIX CBAJIOK U OIPE/IEICHUE UX 0OBEMOB.

Moayab Ne9. «3D — MmogesmpoBanue 1 npoekTuposanue BAC».

Tema 1. OcHOBBI aBUaMO/IEIMPOBAHUS CAMOJIETHOTO THUIIA.

Jlexuus: OnpeneneHrne aBUaMoOJIeTUPOBaHMS M €r0 3HaYeHHEe B 00yUEeHUH, pa3BICUCHUX
Y Hay4HBIX HcclienoBanusx. [Ipaktuka: BeIOpaTh MaTepuaiibl U coopats Kopmyc BAC.

Tema 2. OcnoBsl 3D — MonenpoBaHusl.

Jlexuusi: OcHoBHBIE TepMUHBI U NOHATHS B 3D — monenuposanuu. [Ipouecc co3nanus
3D mMopeneii.

Tewma 3. [Iporpammuoe obecnieuenue st 3D — MoaeTUpoOBaHUSI.

IIpaxTuka: IIpoektupoBanue kopmyca u neraieid bAC.

Tema 4. IToaroroska 3D — MoeH K IIe4ary.

[Ipaktuka: [logroroButs 3D — Mozens mns meuyatd Ha 3D — mpunTepe. OTpaborarth
MIPUMEHEHHUE COOTBETCTBYIOIIET0 HHCTPYMEHTAPUS IPOrPaMMHOT0 0OecrieueHusl.

Tema 5. Ucnons3oBanue 3D — npunTepa, neyars kommiekTyonmx bAC.

Jlexuwmsi: TexHonorus padbotsl 3D mpuHTEpA.

[IpaxTuka: [leuats kommuiektyrouux aeraneil. [lnudoska u o06paboTka aerasneil.

Tema 6. Bri6op HaBecHoro o6opynosanus BAC.

[IpakTuka: Dkcrutyaranust HaBecHoro oobopynosanus BAC.

Tema 7. Matepuansl 1uis npousBojctsa BAC.

Jlexuwmsi: 3HaueHre MPABUIILHOTO BEIOOpa MaTepuasioB s mponsBoacTea bAC.



[Ipaktuka: BeiOparh onTuManbHBIE MaTepHalibl Ij1s mpou3BoacTBa Kopmyca BAC ¢

y4eToM TpeOOBaHM MO IPOYHOCTH, A9POAUHAMHUKE U IKOHOMHYECKON 3(PPEKTUBHOCTH.
Moayab Nel0. «'onounbiii BACy.

Tema 1. 'onounsiit BAC.

Jlexuus: Onpenenenne roHouyHoro bAC u ux poib B COpPEBHOBAaHUSAX U YEMIIMOHATAX.

[Ipaktuka: Pazpaborats 1 HacTpouTh criopTUBHYIO BAC 11 ydacTusi B TOHKaX.

Tema 2. Knaccer, mpaBuiia, CyaencTBo.

Jlexuus: 3HaueHue copeBHoBaHuM 1o BAC 17151 pa3BUTHSI HHIYCTPUH U TEXHOJIOTHH B
oOJracTu OeCHMIIOTHON aBUAIAH.

[Ipaktuka: IlogroroBka K Y4YacTHIO B  COPEBHOBAaHHMAX IO AaBTOHOMHOMY
MUJIOTUPOBAHHUIO, COOJIOAAS TPaBUIIa U TPeOOBAHMS K YIaCTHUKAM.

Tewma 3. [TocTpoeHne CHOPTUBHON TPEHUPOBKHU U COBEPIICHCTBOBAHNE MacTEPCTBA.

[IpakTuka: YiaydilieHue HaBHIKOB MAaHEBPUPOBAHUS M HABUTAILIUU ITYyTEM MPOXOKICHUS
CJIO)KHBIX MApIIPYTOB Ha BPEMS.

Tewma 4. 'oHOYHBIE TPACCHI.

[IpakTtuka: [IpoxokaeHre TOHOYHBIX TPACC B OTKPHITOM MPOCTPAHCTBE.

[Ipaktuka: IlpoxoxaeHue TOHOYHBIX Tpacc Ha CHUMYIATOpPE, OTPabOTKA CIOXKHBIX
MapIIpyTOB.

Tema 5. [Ipoxoxkaenune roHouHoro ucnbiTanus. [IpakTtuka: [IpoxoxaeHrne roHOYHBIX

TpacC Ha BPEM:, BBIIIOJIHCHUC CIIOKHBIX U ITPOCTBIX TOHOYHBIX HCIIBITaHUIA.



5. KanennpapHplii yueOHblii rpapuk

Cpoku

Bcero

HaumeHoBaHue KoauuvectBo | [Ipoao/KUTEILHOCTD.
peajamM3anum, JAuCcuMIIMHBI (MOXYJIN). aKajeM. .
(Homep) . 3aHATHIl B O/THOT0 3aHATHSA
KOJINYeCTBO Ba3oBblii ypoBeHb 0CBOEHHS 4YacoB B
rpyHbI HelesI10 (MuH)
Y4eOHBIX HeJelb roj

1 2 Mopayns Nel. «OcHOBbI O€CHHMJIOTHBIX aBHAIIMOHHBIX 8 2 45
cucteM (BAC): apxutektypa, BACy.

1 4 Monynp Ne2. «TexHuueckoe ycTpOHCTBO U KOMIIOHEHTBI 8 2 45
BAC».

1 18 Mopynp Ne3. «[Ipunuunsl nonera u ynpasieHus BACy. 36 2 45

1 5 Mopyne Ned. «lIporpammupoBanune BAC i mosetos 10 2 45
BHYTpH nomernieHus Pythony.

1 5 Mogyme  NeS.  «IIporpammupoBanue  KOHTPOJUIEPA, 10 2 34
ycranoBieHHoro Ha BAC npu nomornu C++y.

1 6 Monyne Ne6. «Mcnonb3oBanue aaruukoB BAC u cbop 12 2 45
JTAHHBIX ).

1 4 Monyie Ne7. «O0OpaboTka W aHaIW3 JaHHBIX TOJIETa 8 2 45
BAC».

1 6 Monaynb Ne8. «ITpumenenrie BAC B pa3iauyHbIX OTpacisix» 12 2 45

1 15 Monayas Ne9. «3D — moaenupoBaHue U MPOEKTUPOBAHHE 30 2 45
BAC».

1 5 Monyinb NelO. «"oHounHbIi BAC». 10 2 45




6. OneHOYHbIE MaTepHAJbI
6.1. @opMbI AUATHOCTHKHU YCIIELTHOT0 OCBOECHHS MO/1yJIel POrpaMMbl

HaumeHnoBanue DopMbI ®opmbI YpoBHH 0CBOCHHS 3HAHUH
MOAYJIsI 3aHATHI NoJABeIeHHUs UTOIOB Husknii Cpennmnii OTtcyrcrBHe 3HAHMMT
YPOBEHb YPOBEHb 3HAHM I
3HAHMH
ba3oBblii ypoBeHb 0CBOCHHS TPOIPAMMBbI

MopnyJib Nel. | Jlexnuw, Omnpoc ciymareneit o npoiaeHHsIM | OTCyTCTBUE Hesnauntensnbsie | IIpounsie 3HaHUsA B
«OcHOBBI JMCKYCCHH TEMaM, [IOJIBEICHUE UTOIOB | 3HaHUM, crabble | 3aTpyqHEHUS B | [IpaBUIIaX TEXHUKH
0ecnnJI0THBIX (TeopeTHyeCcKue | JUArHOCTHKU OCBOEHUS MOJYJIS. 3HaHUS 0 | oTBeTax no | Ge3omacHoCTH,
aBHALMOHHBIX 3aHATHSA) Temsl 1151 onpoca: PO IEHHOM TEPMHUHOJIOTUH U | ONPENEICHHUSX,
cUcTeM (BAC): — IIpaBUJIa TEXHUKU O€30I1aCHOCTH; MaTepuaie ONPEIEIICHUAX IIPUMEHEHUHA U CTPYKTYype
apXMTEKTYpa, — onpexenenue bAC; BAC BAC
BAC». — xomnoHeHThl BAC;

— 3HaueHue u npumenenue bAC;

— posib BAC B coBpeMeHHOM MUpe,

KaKHe 3aJ1a4M PelaroT NPy MOMOUIH

BAC
MopnyJb Ne2. | Jlexuun, Omnpoc caymareneit o npoiaeHHsIM | OTCyTCTBUE Hesnauutensheie | IIpounbie 3HaHMS B 00J1aCTH
«Texnnueckoe JMCKYCCHH TEMaM, MOJIBEICHUE UTOTOB | 3HaHUM, ciabble | mMpoOebl B | TEXHUYECKOTO YCTPOMCTBA.
YCTPOICTBO u | (TeopeTHyecKue | TUArHOCTHKU OCBOEHUS MOJYJIS. 3HaHUS 0 | 3HaHUH 3HaHMST 1O  IapaMmeTpam
KOMIIOHEHTBbI 3aHATHSA). — TEXHHUYECKHE XApAKTEPUCTUKHU | POWJECHHOM TEPMUHOJIOTHM M | KJIaCCU(PHUKALUU BAC.
BAC». [IpakTuueckue BAC  (BeprosieTHOro/caMoOJIETHOTO | MaTepuaie OTIpEICTICHUSX Texnuueckue

3aHATHUS TUTIA); TEXHUYECKOTO XapaKTePUCTUKHI

— Knaccudukanuu BAC; yctpoiictBa BAC | camosieTHOrO u

— Poccuiickue npousBoautenu bAC BEPTOJIETHOT'O TUIIA
Mopnyb Ne3. BrlInonnHeHne NoJeTHOTO 3aJaHus: Cnaboe ymenue | YMeHue YBepeHHas pabora B
«ITpuHIMNIBI [MunoTupoBaHne  TpU  MOMOINW | MUJIOTUPOBAHUS | IPABUIIBHO nporpamme FPV
noJiera " cumynstopos u FPV. (mpoxoxaenue I10JIb30BATHCSA
ynpasJjienust BACy. Tpacchl 3a 20 CeKyH1) 00opynoBaHuEM
MopnyJb Ne4q. | [IpakTnueckue Hamnucates nmporpammy Ha Python mis | Mopens He | He yBepeHHoe | Mojens seraer
«IIporpaMmmupoBaH | 3aHATHS aBTOHOMHOro nosera BAC MmynbpTu | neraer yIIpaBJIEHUE
ue BAC ISt POTOPHOTO TUIIA, BHYTPHU
10JIeTOB BHYTpH




noMenieHus nomemieHus». (B orcyrcrBun GPS
Pythony. CUTHAJIA).

— JIBUKCHHE MOJIEIIN
MopnyJib NeS. | Jlekuwu, Hamnucars nporpammy C++: Cnaboe ymenue | YMeHue YBepeHnHas pabora c
«IIporpaMmMupoBaH | JUCKYCCUU — IBWD)KCHUE MOJIENIH «BBEPX—BHU3»; | MPOrPaMMHPOBa | IPABUIIBHO porpamMmoit
He  KOHTpPoOJLIepa, | (TeopeTuyeckue | — JIBHIKEHUE OTKPBITh, 3aKPHITh HUS MOJIb30BATHCS
YCTAHOBJIEHHOT'O HA | 3aHATHS). 3axBaT» 000py/IOBaHHEM
BAC npu nomommwm | [Tpaktuyeckue
CH++». 3aHATUSA
Moayab Ne6. | Jlekmuw, Hcnonb3oBanue nporpammuoro | Ciabplii  HaBBIK | YMEHUE VYBepeHHas pabora c
«HUcnonb3oBanue JICKYCCHH oOecnieveHus st 00pabOTKH JaHHBIX | COOPKHU U | IPaBUJIBHO 000pyI0BaHHEM TSt
natuukoB BAC u | (Teoperuueckue | u IIPUMEHEHUS, MIOJIyYEHUE | IKCIUTyaTalu I10JIb30BATHCS M0JIy4yeHus: uH(popMaluu
cO0p TAHHBIX». 3aHSTHSA). uHpopMaud W3 TOJYYEHHBIX | 000PYAOBaHUS 000pyI0BaHUEM H
Moayasb Ne7. | Ilpaktuyeckue JTAHHBIX [IPUMEHEHNE
«OopadoTka H | 3aHATHA TEXHOJIOTUU
aHaJau3 JaHHBIX
nojera BAC».
MonyJib Ne8. | Jlexnum, Hammcares  noxnax, mnoxaroroButs | He  packpeita | IIpesenTanms BriOpana aKTyaJIbHas
«IIpumenenne BAC | nuckyccun npeseHTanmio Ha Temy: «bAC B | TemMa [okinana, | HIOArOTOBIIEHA, HE | oTpacias npuMmeHeHus BAC,
B PA3JIMYHBIX | (TEOPETHUCCKUE | PA3IMYHBIX OTPACIISIX) MIpe3eHTalMs] HE | pacKpblTa  TeMa | JTOKJIaf MOJTHOCTBIO
oTpacasx». 3aHSATHS) MOJITOTOBJICHA JIOKJIa/1a pPacKpbIBaeT TEMY
Mopnyab Ne9. «3D — | JIekuumn, OpranuzoBath MacTep — Kkjacc, B | CiaOblii HaBBbIK | YMeHHUE VBepeHHas pabora,
MO/IeJINPOBAHUE U | IUCKYCCUU pamkax KOTOpOTO CIylIaTena | COOpKH U | IpaBUIBHO MOJIeIUpOBaHNe U cOopKa
NPOeKTHPOBaHUE (TeopeTHyecKue | CMOAETUPYIOT M O(QOPMAT MOJENb | MOAEIUPOBAHUS | TIOJIB30BATHCS MoOJIeNN
BAC». 3aHATHUSA) BAC BAC o0opynoBaHueM
Monyab Nel0. | IIpaktnueckne [IpoBenenne HMTOroBOro TOHOYHOTO
«I'onounbliit BACy». | 3aHsaTus COPEBHOBATEIILHOTO rojera 5

ydJacTMe  BCEX  clymiarened B

COPEBHOBAHUH




7. PecypcHoe o0ecrieueHue
7.1. TpeGoBaHus K NOMeIIEeHUAM

7.1.1. Cnenmanu3upoBaHHbBIE KJacchl (KPYXKKH) CO3JAOTCS Ha 0a3e o0Iieo0pa3oBaTeIbHBIX
opraHu3amnui (IIKoi).

7.1.2. KomnuecTBO paboumx MECT IS CO3JaHMS CICIHMAIM3UPOBAHHOTO Kjacca (KpyXka) — He
MeHee 12 pabounx MecT A 00y4aroluXcsl.

7.1.3. Jlna co3maHus CHEIMATM3UPOBAHHBIX KJIACCOB (KPYKKOB) HEOOXOIMMO TPETyCMOTPETh
MIOMEILEHUS AJIs TPOBEJCHUS ayAUTOPHBIX, IPAKTUUECKUX 3aHATUN U OpraHU3allu MOJETHBIX 30H.

7.1.4. ]Ins mpoBelneHUs ayIUTOPHBIX U MPAKTHUECKUX 3aHSATHI, KOTOpOE BKIIOYAeT B cels
CJIEIYIOIME 30HBI B COOTBETCTBUU C KOJIMUYECTBOM PabOUYUX MECT:

— pabouas 30Ha co cToJIaMU, 000pyIOBaHHAS B TOM YHCJIE IEPCOHATBHBIMU KOMITBIOTEPAMU;

— peMOHTHas cTaHuus v 30Ha 3D—neyaru;

— pabouee MECTO Mpero1aBaTers;

—  Majas 1oJieTHas 30Ha.

Jnst mpoBeieHNs ayIMTOPHBIX, IPAKTHYECKUX 3aHITUN U OPraHU3alld MAJIOM MTOJIETHOM 30HBI
PEKOMEHIOBaHO O0ECIIeUnTh MOMEIIeHUE Tuionaapio He MeHee 100—120 M 2 1 BBICOTO# MOTOJIKA HE
MeHee 3 M.

7.1.5. OcHoBHas TmoOJeTHasT 30Ha — oOOOpyJOBaHHAs IUIOMIANKA JUISI JUCTAHIIMOHHOTO
MUAJIOTUPOBAHUST OECTIMIIOTHBIX BO3JAYIIHBIX CYJOB PEKOMEHJIOBAHO OOECIEUUTh MOMEIEHHUE OOIIe
moma s He MeHee 100 M2 u BBICOTOM NOTOJIKA HE MEHEe 3 M.

7.1.6. Bo Bcex IOMEIIEHUAX HEOOXOOUMO OOECHEYHUTHh OCBEIIEHHE B COOTBETCTBHHM C
neiicrpyromumu Tpedoanusimu (CanlluH) x BHyTpeHHEMY OCBeleHnI0 pabouynuX MECT.

7.1.7. Bo Bcex MoMemeHusax Heo0X0uMOo 00eCieunTh Haanure ceTu HTEpHET co CKOPOCTHIO
He menee 100 M6/c.

7.1.8. Ilpu opraHu3anuy MOJICTHBIX 30H HEOOXOAMMO OOECIEUYHTh HATUYHE JEMII(PUPYIOIIETO
MOKPBITHS TTo1a. [IoBEepXHOCTH TOJKHA OBITH MAaTOBOM M UMETh HEOTHOPOAHBIM pUCYHOK. [JomycTumo
MCIOJIb30BaHNE HaTlleuaTaHHBIX OaHHEPOB.

7.1.9 Tlpu opraHu3zanuu paboyux MeCT OOy4arOUIUXCcs IS MMPAKTUIECKUX PadoT HE0OX0IUMO
obOecrieunTh (DYHKIIMOHAIBHBIE CHUCTEMbl BEHTHIAIMH W OTOIUICHHUS, IMO3BOJISIONINE MPOU3BOIUTH
MPAKTUYECKUE 3aHATHA, a TAaKXKE HAIWYUE KOHTypa 3a3e€MJICHHUS IS DJICKTPONHMTAHHWS WM CETH
CJIa00TOYHBIX TOJKIIOYSHHUH C OMTOPA3BA3KOM M BHYTPEHHUM COMPOTUBIEHUEM K SJIEKTPOMUTAHUIO U
c1ab0TOYHBIM ceTssM. HeoOxoaumo obecneunTh Co3AaHne YCTIOBHMA I COXPAHHOCTH JIOPOTOCTOSIIETO
o0opynoBaHus (CKIAIACKOE TOMEIICHHUE ISl XpaHEHWs, HATNYNE WHKEHEPHOTEXHHUUYECKUX CPEACTB

OXpaHbl, B TOM 4YHCJI€ CHCTEeMBI BuAcoHaOmMoaeHus). OOs3aTenbHO: TpeOOBaHHWE TIO



M0’Kapo0e30NaCHOCTH — HAJIMYUE MPOBEPEHHOTO OTHETYIIUTEINIS, a TAK)KEe HAIMYUE OTHECYIOPHBIX
Ce(OB WM CYMOK JJIsI XpaHEHUS aKKYMYJISITOPOB.
7.2. MaTepuajibHO — TEXHHYECKOE OCHAIIIEHUE TLUIOIIAKH MPOBeAeHnsT 00pa30BaTeIbHOTO
npouecca
7.2.1. O6mas 30Ha:
— CTEeJUIAXU JJIsl XpaHeHHsI 000pyIOBAHUS;
— HMHTEPAKTUBHBIN UHBEHTAPH;

— SIIIUKH 71 XpaHEeHUsI BEIel 1 000pyI0BaHus.

7.2.2. Manas nonerHast 30Ha:
— ceryarblil KyO He MeHee yeM 3x3x3m;
— Marthl 171 CMSITYEHUS yiapa MpyU NaIeHUH KOITEPOB;
— CTalMOHAapHBIN MO/YJIb; YIbTPa3BYKOBBIEC U3TyUyaTeNld Masiku (He MeHee 4 1T.);

— KOMIUJICKT ITPOBOAOB AJId COCANHCHUS H3nyaneneI71; KpCIIJICHUC I/I3J'Iy‘IaTCJ'IeI71 Ha CTCHY.

7.2.3. OcHOBHas MOJETHAS 30HA:
— o6mas iomaaps He MeHee 100—300 M2, orpakieHHe 3aIIUTHOM CETKOM;
— KOMIUJIEKT TPACChl JIsl TIOJIETOB;
— aMOPTHU3UPYIOIIKME MAThI Ha MOJ 001IeH MOJIETHON 30HBI;

— CHCTeMa yJIbTPa3ByKOBOM HABUTAIIMH B MoMeneHnu, coBMectumoit ¢ bBC.

7.2.4. PemonTHas cTanuus 1 30Ha 3D—meuaru:
— croi pabounii MOHTaXHHKA,
— pajJHoaraparypsr;
— pabouee Kpeciio Ha Kojlecax;
— CTOJI KOMIIbIOTEPHBIN;
— 3D — npunTep;
— mporpamMmHoe obecrieuenue ans coznanusa 3D — mozeneii;
— mporpamma i edatu 3D — npuHTEpa;
— TMasuTbHAs CTaHIHS ¢ (PeHOM;
— JIBIMOYJIOBUTEIIb;
— KJIEEBOH IUCTOJICT;
— Habop Handuiei;
— IITaHTCHIUPKYJIb;

— Habop MapHUPHO— r'yOLIEBOr0 HHCTPYMEHTA,;



— KJIIOYH JUIS [IPOIEIIIEPOB;

— Ha0Op MHCTPYMEHTOB JUIsl MAlKU;

— nepxatenb «TpeThbs pykay C JIynoii;

— KOBPUK JUIsI TalKU;

— mpubop U3MEpEHUs HANPsDKEHUs OaTapew;
— pyJeTKa U3MEpUTEbHAs;

— 3a)KUM JIsl MOTOPOB;

— Ha0Op IMIEeCTUTPAHHBIX KITIOYEH YIITMHCHHBIX;
— Ha0Op OTBEPTOK ISl TOUYHBIX PadOT;

— TOPIIEBOM KITHOY;

— KpUMIIEp;

— 1ypynosepT + Habop OuUT;

— HOYyTOYK;

— MBIIIb KOMITLIOTEPHAS;

— PEMKOMIUIEKT, TpeJHAa3HAaYeHHBI Uil IporpaMMmupyemMoro  ydeOHoro  Habopa

KBaJIPOKOINTEPA;
— PEMKOMIUIEKT, IIPEIHA3HAYECHHBIN 1)1 KOHCTPYKTOPA CHOPTUBHOI'O KBAaIPOKOITEPA;

— TyM0a JUIs ”HCTPYMEHTOB ClIeCapHasi.

7.2.5 Pabodee MecTo 00ydJaronerocs:
— TMporpaMMHpyeMblii yueOHbIN Ha0Op KBaJAPOKONTEPA;
— TMporpaMMHpyeMblil y4eOHBII KBaJIpOKONTED;
— KOHCTPYKTOP CIIOPTUBHOT'O KBaJpPOKOIITEPA;

— JIOTIOJIHUTENbHBIE  aKKYMYJISITOPBl /Ui NPOrpaMMHUPYEMBIX  Y4eOHbIX  HaOOpoB

KBaJIPOKOIITEPOB U CIOPTUBHBIX KBAJIPOKOIITEPOB;
— FPV ouku (umem);
— KJICEBOM MHUCTOJIET;
— Habop HaaAdwWIeH;
— IITaHTeHIUPKYJIb;
— Ha0op MAapHUPHO— r'yOIIEBOTO HHCTPYMEHTA;
— KJIFOY JTS TIPOTISIUICPOB;

— mnpubop uzMepenus HanpspkeHust LiPo Garapew;



— pYyJIETKa U3MEPUTEIbHAS;

— 3@XHUM JUIsI MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KIIIOUEH YIJIMHEHHBIX;

— Ha0Op OTBEPTOK ISl TOUYHBIX PadOT;

— TOPLEBOM KIIIOY;

— KpuUMIIEp;

— HOYTOYK (nu [I1DBM);

— JECKTOITHOE MporpaMMHoe obecrieueHne At Hoyroyka (uinu [I9BM);
— (ororpammerpuueckoe NporpaMMHoOe 00ecIieueHue;

— KOMIIBIOTEPHAs! MBbIILIb;

— CHUMYJISITOD JUIsl aBBTOHOMHBIX I10JIETOB;

— IMporpamMMHOE 00ecreueHue sl TPEXMEPHOI0 MOJIEIINPOBAHUS;
— pabouyee Kpecio Ha KOJecax;

— TymOa JJIsi HHCTPYMEHTOB CliecapHasi;

— CTOJI KOMIIBIOTEPHBIN.

7.2.6 Pabouee mecTo megarora:
— HOYTOYK (nu [I13BM);
— MYNbT PaaUOYIPABICHUS;
— JIECKTOITHOE IporpaMMHoe obecrieuenue 1 Hoytoyka (umu [I19BM);
— KOMIThIOTEPHAS MBIIIIb;
— CTOJI KOMIIbIOTEPHBIH;
— palouee Kpeciio Ha KoJecax;
— MO®Y;
— MapuIpyTH3aTop;

— poyrep.



8. CHHCOK MCI0JIb30BAHHOM JIUTEPATYPbI:

®denepanpublii 3aK0H 0T 29.12.2012 Ne 273—-®3 «O06 obpazoBanuu B Poccuiickoit
®enepaunn» ot 29.12.2012 Ne 273—-D3.

Vka3 [Ipesunenra Poccuiickoii denepanuu oT 07.05.2018 Ne
204

«O HalMOHANBHBIX LEISAX M CTPAaTErMUecKuX 3ajaudax pas3BuTus Poccuiickoii
®enepanuu Ha nepuoa 110 2024 rogay.

Pacnopsixenue [IpaBurensctBa PO ot 21.06.2023 Ne Ne 1630—p «O06 yTBepKIeHUH
Crpareruu pa3BuTus OecmioTHON aBuaiuu Poccuiickoit denepanuy Ha mepuoj
no 2030 roga u Ha nepcnektuBy g0 2035 roga M ruiaHa MEpONpUATHI MO ee
peanuzanumn»

Pacniopsxenue IlpaBurensctBa P® ot 31.03.2022 Ne 678—p «O0 yTBepxkaeHUU
Konuenmuu pa3BuTHS JOMOJHUTENBHOIO O0pa3oBaHUs JeTeil U MpU3HAHUU
yrpatuBiuM cuity Pacniopsbxkenus [IpasutenscrBa PO ot 04.09.2014 Nel726-p».
Opranuzanus 00CITyKUBaHUS BO3JIYLIHOTO JABMXKEHUSA: Y4YEOHUK ISl CPEIHEro
npodeccuonamsHoro ooOpazoBanus / A. JI. ®wmmn, A. P. becryrun, B. A.
Cannukos; noa HayuHol peaakuueit 0. I'. [TlatpakoBa. — Mocksa: M3narenbcTBo
HOpaiiT, 2022. — 515 c. — (IIpodeccuonansuoe obpazopanue). — ISBN 978 — 5 —
534 -07607 — 3.

becninnorHele JeTaTeIbHbIE anmnaparsl. OcHOBBI yCTpOHCTBA U
(YHKIIMOHUPOBAHUS

/AdanacbeB, YueOHUKH U yueb. mocod. — MockBa: MAU. ISBN:978—5-85597-093-7.
BecnmiioTHbIE JeTaTeNbHBIC aNapaThl: HATPY3KH W HarpeB: ydeOHOE MmocoOue s
cpennero npodeccuonaarHoro oopazosanus / B. U. [loropenos. — 2—e u3a., ucmp.

u jpon. — Mocksa: M3garensctBo FOpaiit, 2024. — 191 ¢. — (IlpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-10061—-7. — Tekcr: anexTpoHHbIA //
O6pazoBatenpHas argopma FOpaiit [caiit].

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