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1. IMosscHuTENbLHAA 3AMMCKA

BBenenue

[Tporpamma «becnnioTHBIE aBUAITMOHHBIC CHCTEMBI» (Hanee — [IporpaMma) paccuntana
Ha oOyuaromuxcs B Bo3pacte 12 — 16 yer, cpok peanusamuul mporpaMmbl 3 ydeOHBIX MecsIa.
[Iporpamma  mpeamojaraeT  pa3BUTHE  OOydarOmMXcsi B OOJIACTH  MOJEIMPOBAHUS,
MPOrpaMMHUPOBAHUS, MIJIOTHPOBAHUS, a TaKKe HampamBieHa Ha (HOPMHUPOBAHWE 3HAHUU U
HaBBIKOB, HEOOXOMUMBIX JUIi Pa0OThI ¢ OCCHMJIOTHBIMA ABUAIIMOHHBIMH CHUCTEMaMH,
CIIOCOOCTBYET Pa3BUTHIO HHKCHEPHO-KOHCTPYKTOPCKOTO MbiiuieHus. [Iporpamma
«beciIOTHBIE aBHAIIMOHHBIC CHCTEMBI» pa3paboTaHa ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH U

MHTEPECOB 1IEJIEBON ayAUTOPUH 00YUarOIIHUXCS.

HopmaTtuBHbIe 0OCHOBaHMS ISl pa3padoTKH NPOrpaMMBbI:

— ®enepanpHblii 3aKk0H 0T 29.12.2012 Ne 273—-®3 «O6 obpazoBanuu B Poccuiickoit
Denepanuny;

— VYxa3 Ilpesunenrta Poccuiickoit @enepanuu ot 07.05.2018 Ne 204
«O HalMOHANBHBIX IENAX U CTpaTernyeckux 3amadax pa3Butus Poccuiickoit @enepanuu Ha
nepuoj 10 2024 rogay;

— Pacnopsiokenue [IpasutensctBa Poccuiickoit @enepaunn ot 21.06.2023 Ne 1630
«O06 ytBepxkaenun Crparteruu paszButus OecnminoTHoW aBuainuu Poccuiickoit ®denepanuu Ha
nepron 10 2030 roga u Ha epcriekTuBy 10 2035 roga v miaHa MEpONPUITHH 110 €€ pealTi3aiimy,

— Pacnopsokenue [Ipasurenscta Poccuiickoii @eneparuu ot 31.03.2022 Ne 678—p
«O0 yrBepxkaeHnu KoHuenuuu pa3BUTUS JOMOJHUTEIBHOIO 00pa30BaHus J€Ted W NMPU3HAHUU
yTpaTUBLINM cuily pacnopsbkenus [IpaButenbctBa Poccuiickoit @eneparuu ot 04.09.2024
Ne 1726-p»;

— IlocrtanoBinenne [71aBHOTO TOCyAapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoi
@eneparun ot 28.09.2020 Ne 28 «O6 yrBepxaenun CII 2.4.3648-20 «CanutapHo—
SMHUIEMHOJIOTHYECKHEe TpPeOOBaHUS K OpPraHM3alUsAM BOCHHUTAHUS WM OOY4YeHHS, OTAbIXa H
03/I0POBJIEHUS JI€TEN U MOJOJCKN;

— Ipuxa3z MunuctepcTBa npocsemenus Poccuiickoit ®enepanum ot 27.07.2022
No 629 «O06 yrBepxknenun Ilopsimka opraHu3aliMid W OCYIIECTBJICHHS 00pa30BaTEIHHOM

ACATCIIBHOCTH I10 AOIMMOJTHHUTCIbHBIM 06H_[606pa30BaTCJIBHBIM InporpamMmmam».



HanpagsiieHHOCTH IPOrpaMMbl — TEXHUYECKas!.

AKTYaJIbHOCTH IPOTPaMMBI.

B coorBerctBunm ¢ yrBepxkacHHOW lIpaBurensctBom Poccuiickon ®enepanuu
pacrniopspkerrieM oT 21 utonst 2023 Ne 1630—p Crparerueit pa3BuThs OSCIMIOTHON aBUAIlMK Ha
nepuox 110 2030 roxa u Ha nepcnekTuBy g0 2035 rona, B OpKaiime mecTh ¢ MOJIOBHHOMN JIET B
Poccun noimkHa MOSBUTBCS HOBAas OTPAcib 3KOHOMUKH, CBS3aHHAs C IPOM3BOJACTBOM U
WCTOJIB30BAHUEM TPAXKAAHCKUX OecnuiaoTHBIX ammapatoB. Jlannas IlporpamMma B pamkax
¢benepanbHoro npoekta «Kaapel s becnuIOTHBIX aBUAIMOHHBIX CHCTEM» HAIIMOHAIBHOIO
npoekta «becnuioTHbIE aBUALIMOHHBIE CHUCTEMbD) O0ECHEeuMBaeT OO0YUYaIOIUMCS BO3MOXKHOCTD
OCBOUTB 3HAHUS B 00J1aCTH OECIMIIOTHBIX JIETATEIbHBIX alllapaToB, HABBIKK IPOrPAMMUPOBAHMS,
MOJICIIMPOBAHUS ¥ MHJIOTUPOBAHUS, KOTOPBIE B HACTOSAIIEE BPEMSI SBIISIIOTCS BOCTPEOOBAaHHBIMH.
Konnenmus [IporpaMMbl oka3bIBaeT BIMSHHE Ha PACHIMPEHUE TOMOIHUTEIHLHOTO 00pa3oBaHUS
o0OyyaroluXcsi, pealnu3alui0 MOJOACKHON TONMUTUKH U CO3JaHHE CHUCTEMBbl IOJATOTOBKU
CHEIHATUCTOB B o00JacTd pa3pabOTKH, NPOU3BOJACTBA U OIKCIUIyaTallud OECIUIOTHBIX
aBUAIIMOHHBIX CHCTEM, a TAK)K€ KOHTPOJIb 32 YPOBHEM KBATH(DHUKALINU TAKUX CIIEIUATUCTOB. [Ipu
peayiv3anMM  NpoeKTa OOJbIIOE BHUMAHUE  YIAEISETCS MPUBICYEHUIO  OOydaroluXcs
0o0pa30BaTeNbHbIX OpPraHM3alMi K y4acTHIO B MpOrpamMmax MO OECIHMIOTHBIM aBHALIMOHHBIM
cucremam. TakuM 00pa3oM, BO3MOXHO YCHIIUTh TEXHOJIOTMUYECKUN MOTEHIIMAN JIJIsl 00ecTrieueHust
0€30MaCHOCTH CTPAHBI, MOBBIIICHUS YPPEKTUBHOCTH SKOHOMHUKHU U YITYUIICHHS Ka4eCTBa KU3HU
rpaxnaaH. B utore B Poccun 10mKHAa BOZHUKHYTh HOBasi SKOHOMMUYECKasl OTpPacilb, CBA3aHHAsS C
pa3paboOTKOI U UCTIONB30BaHUEM I'PaKJAHCKUX OECIMIIOTHBIX aIliaparos.

Hosu3Ha 3701 mporpaMMBl 3aKJIFOYAETCS] B UHTETPALlMM COBPEMEHHBIX U MHHOBALIMOHHBIX
JOCTHUKEHUM B o0nacTh Masioll OeCHMIOTHOM aBHAllMM, a Tak)Ke MCIIOJIIb30BAaHMM IHU(POBBIX
TEXHOJIOTUH, BKJIto4as LudpoBoi 00pa3oBaTeNbHbIN KOHTEHT.

Metoas!l u ¢popmbl peasusanuu IIporpamMmmer:

—  OJIHMM U3 KJIFOUYEBBIX METOJIOB SIBIISIETCS MPOEKTHO—OPHEHTHPOBAHHOE 00y4YeHHe,
KOTOpO€ IM03BOJISIET 00Yy4aloIUMCsl TPUHUMATh aKTUBHOE ydacThe B pa3paboTKe U pealn3aluu
peanbHBIX IPOEKTOB, CBA3aHHBIX C Hcnosnb3oBaHueM BAC. DToT MeTon CnocoOCTByeT
yrIIyOJIeHHUIO 3HAHUH, Pa3BUTHIO TBOPYECKOTO MBIIIJICHUS U HABBIKOB KOMaHIHOM pabOThI;

— HHTEPAKTHBHBIE MeTOAbl O0y4eHHsI, TaKM€ KaK CHUMYJSIIUS M BHUPTyaJbHBIE
nabopaTopuy, UTparoT BaXKHYIO poJib B MOJAroToBke crernuanucroB no BAC. CrenuanbHble

IIPOTrpaMMHBIE KOMIUIEKCHI IIO3BOJISIIOT MOAEIIMPOBATh pa3indHble ciueHapuu noiera bBC,



aHAJTM3UPOBATh MOBEACHUE ANIapaToB B CIOXHBIX YCIOBHIX U MPOBOIUTH SKCIIEPUMEHTHI 0€3
pHUCKa NOBPEXKAECHUS JOPOTOCTOSIIEH TEXHUKHY;

— NpPaKTHYeCKHe 3aHATHS, I/le 00yJyaroluecss MOI'yT HEIOCPEACTBEHHO YIPaBIIATh
OECHWIOTHBIMM aBUALIMOHHBIMU CHUCTEMAaMH, SBJSIFOTCA HEOThEMJIEMOM YacThlO Y4eOHOTo
nporecca. DTU 3aHATUS MO3BOJIAIOT OTPA0OTaTh HABBIKM YIPABICHHS JPOHOM, OLIEHUTH €ro0
IIOBE/ICHUE B PA3JIMUHBIX CUTYalUsIX U YCOBEPLIEHCTBOBATh TEXHUKY MJIOTUPOBAHUS;

— TeOpeTHYeCKHe JeKIMH U CEeMHHAPCKHE 3aHATHHA, HAIPABICHHBIC HA U3yYCHHE
OCHOB O€CHMJIOTHBIX aBUAI[MOHHBIX CHCTEM, NPUHIIMIIOB IOJETAa U YNPaBJICHUS, TEXHUUYECKOTO
ycTpoiicTBa U aciekToB nnpuMeHeHus: BAC B pa3iavuHbIX OTPaCIIsX;

—  COpPeBHOBATeJbHBbIN MeTOJ — 3TO CIIOCOO BHIMOIHEHUS MTPAKTUYECKHUX YIIPAKHEHHUHA
B ¢opme copeBHOBaHUI. CyIIHOCTh METOJA 3aKJIIOYAETCS B MCIOJIB30BAHUU COPEBHOBAHUH B
Ka4yecTBE CPEe/ICTBA MOBBIILIEHHS YPOBHS ITOATOTOBIEHHOCTH 00YYaOLIUXCS.

®opMaMu OpPraHM3alliy 3aHATHI SBJSAIOTCA TpyIIoBas (TeopeTHdeckas 4acTh) U
WHIUBUAYAJIBHO — IPYNNOBast (IPaKTUUECKAsl YacTh).

Ilenarornyeckas nmeecoo0pasHOCTh HACTOSIIEH MPOrpaMMbl 3aKJIFOUAETCS B TOM, UTO
[I0cJIe ee OCBOEHHUs OOydaroluecs MoJydyaT 3HaHUS U YMEHUs, KOTOPbIE MO3BOJAT UM MOHSThH
OCHOBBI YCTPOHCTBA OECIIUIIOTHOTO JIETATEIBHOIO alnapaTa, IPUHIMIIBI paOoThI BCEX €ro CUCTEM
U UX B3aUMOJICHCTBUS, TEXHOJOTUIO MUIOTUPOBAHUS W YIPaBJICHUS, a TAaKK€ OTTOYUTH CBOU
HaBbIKM B nwiotupoBaHuu BAC U NOIy4UTh COpPEBHOBATENBHBIM OMNBIT Ha pa3IMYHBIX
TPEHHUPOBOUYHBIX 0a3ax.

Hacrosimmass mnporpaMMa COOTBETCTBYET OOIIEKYJIbTYPHOMY YPOBHIO OCBOEHHUS H
MpeoiaraeT yA0BIETBOPEHUE MO3HABATEIBLHOTO MHTEpEca 00YyYaroIlerocs, pacliupeHue ero
MH(GOPMHUPOBAHHOCTU B 00JIACTH OECHWJIOTHBIX JIETAaTEJIbHBIX alNapaToB M CHCTEM, a TaKXke
oOoraiieHre HaBbIKAMU OOIIEHHS W NPUOOPETEHHE YMEHHMH COBMECTHOHM NESTETbHOCTH IpU
OCBOEHUU MPOTPaMMBbI.

Heaw Ilporpammbl JONOJHUTENBHOIO 00pa30BaHMs Npennosaraet (GOpMHUpPOBaHHE U
pa3BuTHE MNPO(GECCHOHATBPHOW OpHEHTAlMM O0y4aroIlerocsi, pa3BUTHE MHTEIUIEKTYalbHBIX
CIOCOOHOCTEH 1 MO3HABATENILHOTO HHTEpeca K OECITUIIOTHBIM aBUAIIMOHHBIM CHCTEMAaM.

3agaun:

JIMYHOCTHBIE (BOCIMTATEJIbHbIE):

—  BOCHHTATh UHTEpEC K TEXHUKE U TPYAY, pa3BUBaThb TBOPUECKHE CIIOCOOHOCTU U
(bopMHpOBaTh KOHCTPYKTOPCKUE YMEHHS U HABBIKH;

—  TIPUBUTH KYJIbTYpY MIPOU3BOICTBA U COOPKH OECIUIOTHBIX aBUAIIIOHHBIX CHCTEM;

- C(I)OpMI/IpOBaTB YYBCTBA KOJIJICKTUBU3MaA, B3aUMOIIOMOILH,



—  BOCIIUTATb BOJIIO, YYBCTBO CAMOKOHTPOJISA, OTBCTCTBCHHOCTU,

— chopMupoBaTh CO3HATENbHOE OTHOIIEHHE K O€30MacHOCTH Tpyda Ipu

HU3TOTOBJICHUHM MOJICIICH;

- BOCIIMTAaTh TI'PaXKAAHCTBCHHOCTb, TOJCPAHTHOCTb, AYXOBHO — HPABCTBCHHOC

CaMOCO3HaHHC,

—  (opMHpOBATh MATPHUOTUIECKYIO MO3UIMIO MTOIPOCTKA Yepe3 BKIIOYCHHE €ro B

TEXHUYECKOEC TBOPUYECTBO U IIO3HABATCIBbHYIO ACATCIIBHOCTD.

MeTanpeaMeTHbie (pa3BUBaKOIINE):

— Pa3BUTH y 06yqa}0m1/1xc;1 3JICMCHTHBI TEXHHUYCCKOI'O MBIIJICHUA,

M300peTaTeIbHOCTH, TBOPUYECKON MHUIIMATUBBI;
—  pa3BUTh ri1a3omep, ObBICTPOTY peaKkilvy;
—  pa3BUTH ycepaue, TEPIICHUE B OCBOCHUU 3HAHU;

— (opMHpOBaTh OCO3HAHWE POJU TEXHUKH W TEXHOJOTHH I IMPOTPECCHBHOTO

pa3BuTHUs 00IIECTBA;

— TIOBBIIECHHE CEHCOPHOW YYBCTBUTEIHHOCTH, PAa3BUTHE MEJIKOW MOTOPUKUA U
CUHXPOHHU3AIMK pabOThl 00€MX pPYyK 3a CcYeT OO0ydYeHHs NUIOTUPOBAHUSA OECHMIOTHBIX

JICTATCJIbHBIX aIlllapaTOB;

- PasBUTUC HCI/IXO(i)I/IBI/IOJIOFI/I‘-IeCKI/IX KauCeCTB Y4YCHHUKOB: IIaMATb, BHHWMAaHMHC,

CIIOCOOHOCTH JIOTUYECKU MBICIHUTD, aHATU3UPOBAThH, KOHIIEHTPUPOBATH BHUMAHHE Ha TITABHOM.
IIpeameTHbIe (00y4aromme):
- BI)Ipa6OTKa HAaBBbIKOB MAJIOTUPOBAHUA OECHMIOTHBIX JIETATENbLHBIX arrmapartoB;

— JaTb TICPBOHAYAJIBHBIC 3HAHUA O KOHCTPYKIHU OCCITMIIOTHBIX JICTATEIIbHBIX

anmnaparos;
—  Hay4uTh IPaBUJIAM 00CITYKHBaHUSA, COOPKH OECITMIOTHBIX JIETATENbHBIX allllapaToB;
— HaAy4yuTh OCHOBaM mnporpammupoBanusi bAC;
—  03HAaKOMHUTH C ITpaBUJIaMU O€30MMacHOI paboThl ¢ UHCTPYMEHTAMU;
—  O3HAaKOMUTb C IPUHIIUIIOM padOThl aBUAMOENIbHBIX JBUTATENCH U UX TPaMOTHOM
JKCILTyaTaluu;

— JaTb [ICPBOHAYAIBHBIC 3HAHUS 110 PAAUO3JICKTPOHUKE U 06y‘-II/ITL [MpUHIUITaM

paboThI pasuonepeatoIiero 000pyA0BaHus, €ro HACTPOHKOIA;
—  JaTh HayaJlbHbIe 3HaHUS B oOsactu 3D — MmoaenupoBanus u npoektupoanus BAC;

- O6y‘~II/ITL IpaBHJIaM Oe30ImacHoM OKCIUTyaTauun OCCITMIIOTHBIX JIETATEIbHBIX

aIraparoB.



Cpoxu peanuszanuu Ilporpammebl: 26 yacos.
YpoBeHb nporpaMmbl: OTHOYPOBHEBAs (0a30BBIN YPOBEHb OCBOCHHS).
Pexxum 3anaTnii: rpynna u3 14 yenosek, 1 pa3 B Hepemnto 1o 2 yaca (JBa yaca B
Heqeno, 9 yacoB B Mecs); 1 akagemuueckuii yac - 40 munyT, nepemena 10 MUHYT.
IInanupyemMble pe3yJbTaTbl 00yUeHHS:
B pe3yabrare 00yueHus o0yyarommecs B KOHIE Y4eOHOT0 ro/ia OBJIAIEI0T

HEOO0XOAUMO CUCTEMOM 3HAaHUH, YMEHUI U HABBIKOB.

byner 3namo u ymems B pamkax oCBOSHHsI 0a30BOT0 YPOBHSI:

3namo: — TEXHHUKY 0€e30MacHOCTH MpH padoTe C MHCTPYMEHTAMHU
1 3JIEKTPOOOOPYIOBAHUEM;

— ocHoBHEI BAC;

— OCHOB TEXHHMYECKOI'0 YCTpoicTBa U KOMIIOHEHTOB BAC;

— 0a30BbIe OCHOBBI S3BIKOB ITporpammupoBanus bAC;

— 3HaueHue u npumeHenrne bAC B coBpeMeHHOM MHDE;

— 0CO0EHHOCTH PETYIUPOBKH U YIPaBIECHUS KBaIPOKOITEPOM;
— YCTPOMCTBO M MPUHIIUI PAOOTHI JJIEKTPOIBUTATEICH.

Ymemn: — MO0Jb30BaThCSl pAOOYUM UHCTPYMEHTOM;

— paboTaTh C 3MEKTPOOOOPYI0BAHUEM;

— OCYILECTBIJIATh NMJIOTUPOBAHUE KBAJIPOKOITEPOB;

— YHOpaBIATH KBajapokontepoM FPV;

— HacTpauBaTh MOJIETHBII KOHTPOJUIEP KBAJIPOKONTEPA,;
— HacTpauBaTh anmnapaTypy yIpaBJICHHUS;

— 3apsKaTh aKKyMYJISATOPBI.

byner 3namo u ymems B paMkax 0oCBOE€HUS IPOABUHYTOTO YPOBHS:

3Hame: — YCTpPOMCTBO M MPUHILMUII pabOTHI PaIuONEepeaaTYNKOB;

— Tpolenypy noyydeHus, oOpaboTKu U aHanu3a AaHHbIX nosera BAC;
— MpHUHLUI paboThl GOTO MEPEAAIONIUX YCTPOICTB;

— IpaBHJIa SKCIUTyaTalluu aKKyMYJISTOPOB

— HaBbIKkH nporiecca 3D — monenupoBanus u nmpoextupoanus bBAC.

VYmemn: — JMarHoCTHpPOBaTb M HWCHPABJIATH OIMOKM B paboTe MNpPOrpaMMHOIO
oOecniedeHus Mpu paboTe ¢ JaHHBIMU, OJTYYEHHBIMU IIPHU paboOTe C MOJIE3HOM
Harpys3Koi;

— MOJIEJIMPOBATh U MPOU3BOJUTH MeYaTh KOMIUIEKTyromux Mozeneit BAC Ha
3-D npunrepe.

Ilo — TBOPYECKH TOIXOJUTH K COOPKE KBAJAPOKOITEPA;

OKOHHYAHUIO | — yMeTh aHATH3UPOBATH;

kypca Oyzer | _ JIOBOJIUTE HAYaTOE JIENIO JIO KOHIIA;

obnanarb

cnepryrormy |~ BPIOIHATS MOPYHSHIA KOISKTHE, paborars B TPYIIIIE;
Kauecmeamu: | — OKa3bIBATH OMOIIb B pabOTe HaJl MOJIEBIO POBECHUKAM M MJIA/IIAM

pebsitam;
— CTPEMHUTHCS COPEBHOBATHCSI, TIPOSBIATH CE0Sl B CODEBHOBAHUH.




IIponecc HaOopa u ¢(opMHUpPOBaHUS TpYIHIIL

OOpasoBatenbHass OpraHU3AIMS

PYKOBOJICTBYETCS BHYTPEHHUMHU HOPMATHUBHO — MPABOBBIMH OCHOBAHUSAMHU MPH (POPMHUPOBAHUU

mponecca Ha6opa M KOMILICKTOBAHUS I'PYIIIT HA IIPOrpaMmMbl JOIMOJIHUTEIIBHOT'O O6paBOBaHI/I${.

2. Y4eOHBIii MJIaH NPOrPaMMBbI

HaumeHnoBanue Beero
YPOBHA Homep n HaumMeHOBaHHE MOLYJISI 4aCOB Teopus | [IpakTuka
NMPOrpamMmbl
Mopayns Nel. «OcHOBBI OECHHIIOTHBIX
ABUAITMOHHBIX CUCTEM (BAC): 2 1 1
apxutektypa, BAC»
= Monyinpb Ne2. «TexHuueckoe yCTpOHCTBO U 4 2 2
% KoMIoHeHTBI BAC»
o gy Moaynb Ne3. «lIpuHuunel monera u 10 5 8
=R ynpasienus BAC»
é § Mopyns Ne4. «IIporpammuposanue BAC 5 1 1
2 2 JUIS TIOJIETOB BHYTpH nomenieHus Pythony
R s Mopynb NeS. «Mcnosnib30BaHuEe 1aTYUKOB 5 5 0
BAC u cOop naHHBIX»
Mopyne Ne6. «IIpumenenne BAC B 5 5 0
Pa3IMYHBIX OTPACIISAX)
Monyinb Ne7. «3D — MonenupoBanue u 5 1 1
npoektupoanne bACy
Hrorosas arrecTanus 2 1 1
Hroro: 26 13 13




3. YueOHO-TeMATHYECKHH ILIaH

3.1. YTII mporpamMMbl COCTOUT U3 OAHOTO 0a30BOTO YpoBHS ocBoeHus. CoaepxKaHne KaxI0ro YpOBHS MOCTPOSHO HA MOTYJIbHOM IPUHITHIIE.
CTpyKTypHOH enuHUIEeH y4eOHOT0o MOIYJIs SIBIISIIOTCS TEMBL. B peanuszanuu mporpaMMbl IpUMEHSETCS MO3TAIHAs TEXHOJIOTHA 00y4eHHs OT
«IIPOCTOTO» K «CIIOKHOMY».

3.2. BaxHast posib IpU OCBOCHHUH IIPOrpPaMMBbl OTBOJAUTCS MaTepHaliaM, pa3pabOTaHHBIM B paMKax IpUMeHeHus HH(ppoBoro o0pa3oBaTeaIbLHOTO
KOHTEHTA.

3.3. Ilo okOHYaHMHU KaXKI0OTO MOJTYJISl IPOrPaMMO¥ MpelycMOTpeHa popmMa KOHTPOJIS B BUE TEMATUUYECKOTO ONPOCa, MPAKTUYECKOTO 3aJaHMUs,

MPOEKTHOI paboTHI.

HanmeHnoBanue Homep n HauMeHOBaHUE MOAYJIsI Tpynoemkoct | Teopus | IIpakTuka dopma
YPOBHS b BCEero 4acoB KOHTPOJIs
NpOrpamMmbl
Moayab Nel. «OcHOBBI 0eCcIMJIOTHBIX Tect
aBuanuoHusbIx cucrem (BAC): 2 2 0
. apxurtektypa, BAC».
é Tewma 1. BBogHOE 3aHATHE (TEXHHUKA 05 05 0
z 0€301MMacHOCTH). ' '
&
2 Tewma 2. Teopernueckue ocHOBbI BAC. 0.5 0.5 0
=
= Tema 3. Apxurektypa BAC. 0.5 0.5 0
§ Tewma 4. 3nauenue u npumenenuss bAC 05 05 0 Ompoc B paMKax
8 B COBPEMEHHOM MHUDE. ' ' MPOMIEHHBIX TEM
: Moayanb Ne2. «Texnuveckoe 4 3 1 Tect
§ YCTPOiicTBO U KOMIIOHEHTbI BAC».
g Tema 1. OCHOBHbBIE TEXHUYECKHUE
’;‘ xapakrepuctuku bAC BepToneTHOro u 1 1 0
2 CaMOJIETHOTO THIIOB.
§ Tewma 2. Kimaccudukanms 6ecrmIoTHRIX 1 1 0
2 JIETaTeIbHBIX allapaToB.
Tema 3. Kommnnekc ynpasienust BAC. 1 0 1
CucremMbl HABUTallUU MOJIETOB.
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33

Tema 4. Poccuiickre mpoU3BOIUTENIN

Omnpoc B pamkax

BAC un ux nenu. ! ! 0 HpOHT'ue?\fHHX
Monayab Ne3. «[IpuHIIUIIBI TOJIETA U
ynpasjenuss BACy. - 4 £ Tect
Tema 1. bezonacHOCTh IIOJIETOB. 2 1 1
Tema 2. Texuuka 6a30Boro 5 0 5
nunoruposanus FPV.
Tema 3. Yrpasnenue BAC. 2 1 1
Tema 4. [Ipaktuka noneroB BAC. 2 0 2
Tema 5. 3axBart rpysa. 1 0 1
BeimoaHuTh
Tema 6. BrinonHeHre KOHTPOJIBHOTO 1 0 1 IIOJIET C
MIOJIETHOTO 3a1aHMUS. MOAHSATUEM
rpysa
Mopnys Ned. [IporpammupoBanue
JJIS1 TI0JIETOB BHYTPH NOMEIICHUS 2 1 1 Tect
Tema 1. OcHOBBI IpOrpaMMHUPOBAHUS 5 1 1
BAC
Mopyab NeS. «AcnoJib30BaHue
aaT9ukoB BAC u cO0op 1aHHBIX». 2 1 1 Uiz
AKKYMYJISITOPBI.
Tewma 1. CeHcopbl 1 TaTYUKH 7151 cOopa 1 1 0
JTAHHBIX.
Tema 2. JlaTunku: akcenepomMerp, 1 0 1
rupockor, nansHomep GPS.
AKYyMyJISTOPBI.
Mopnyab Ne6. «IIpumenenne BAC B 2 2 0 Teer

PA3IHMYHBIX O0TPACIAX.
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35

Tema 1. Texnonorus npumenenust BAC

1 1 0
B Ie0fIe3uu 1 KapTorpadpuu.
Tema 2. Texnonoruu npumenenusi BAC [IpoekTHas
B JPYTUX OTPACIsAX, TAKUX KaK: pabora.
— JIECHOE XO3SIUCTBO; 1 1 0 Hoknazg o
— OXpaHa OKpYXarolen cpebl; TEXHOJIOTUH
— CEIbCKOXO3SICTBEHHBIC PAaOOTHI. MIPUMEHEHUS
Moayasb Ne7. «3D — moaeaupoBaHue u 5 1 1 Teer
npoextuposanue BAC».
Tema 1. OcnHoBsl 3D — MozienupoBaHus 1 0,5 0,5 0
I10.
Tema 2. ITogroroska 3D — Mmozenu 0.5 0 05
MEYaTH.
Tema 3. Mcnonb3oBanue 3D— npuntepa 05 0 05
JUTSL TIYaTH KOMIUICKTYIOIIHX. ’ '
Tewma 4. BeiObop HaBecHOTO
ob6opynoBanus BAC. 0,25 0,25 0
Tect
Tema 5. Marepuainsl Uil IPOU3BOACTBA
0,25 0,25 0
BAC.
2 1 1
Hrorosas arrecrauus
Hroro: 26 13 13




4. CopaepxaHue NporpaMmbl
ba30Bblil ypOBEHb 0CBOCHHS

Mopnyab Ne 1. «OcHoOBBI OecnnI0THBIX aBHanMOHHBIX cucTeM (BAC): apxurekTypa
BAC

Tema 1. BBogHoe 3ansarue. Texauka 0€30MacHOCTH.

Jlexmst: MHCTpyKTax 1o TexHuke 6e3omacHocTH. Texnuka 6ezonacuoctu. [Ipasuna

IIOBE/ICHNUS B IOMEILEHUH, II€ IPOBOSATCS 3aHATHSL.

Tema 2. Teoperuueckue ocHOBbI BAC.

Jlexumsi:  3HAKOMCTBO ¢ OecHmIOTHBIMH — aBuanmoHHBIMH  cucteMamu (BAC).
Omnpenenenue becnmnornoit ABuanmonnoi Cucremsl (BAC).

Tema 3. Apxurexrypa BAC.

Jlexuusi: 3HaueHUE apXUTEKTYPHI 17151 3P HEKTUBHOTO (PYHKIIMOHUPOBAHUS U YIIPABICHUS
BAC. Komnonentst BAC camosneTHoro tuma.

Tewma 4. 3nauenue u npumenenust BAC B COBpeMEHHOM MUpE.

Jlexuusi: Posib TEXHUYECKUX XapaKTEPUCTUK U pa3nudHbIX BU10B BAC B pemienun
pa3IMYHbIX 3a/1a4.

Mopnyab Ne 2. «Texnudeckoe ycTpoiicTBo U KOMIOHeHTbI BAC».

Tema 1. OcHOBHBIE TeXHMUECKHE XapakTepucTUku bAC, BEpTOIETHOrO U CAaMOJIETHOTO
THUIIOB.

Jlexuus: OcHOBHBIE TEXHUYECKHE XapaKkTepucTuku BAC BepToneTHOro 1 caMOJIETHOrO
THUIIOB.

Tema 2. Knaccudukarus 0€CIMIOTHBIX JIETaTEIbHBIX alllapaToB.

Jlexumu: Bune u texundeckue xapakrepuctuku BAC: Aspocratuueckue BAC,
PeaktuBnbie BAC, BAC camonerHoro tuna, BAC BepToI€THOTO TUIA, MYJIBTUKONTEPHBIE U
rubpuaasie BAC.

Tema 3. Kommneke ynpasienust BAC. Crucremsl HaBUTalMK M1OJIETOB.

[IpaxTuka: CiocoObl 060pyaoBanus ynpasieHusi cucreMbl BAC.

Tema 4. Poccuiickue npousBogurenu bAC u ux nemnm.

Jlexuusa: OcHoBHble Poccuiickue mnpousBogurenu bAC. Bkiag B pasButue
oreuecTBeHHOU nHycTpun bAC.

Mopnyab Ne 3. «IIpuHuuns noJjera u ynpasjienus BAC».

Tema 1. bezonacHOCTB MOJETOB.

Jlexkiusi: Ompenenenue Oe3omacHocTH moneToB B KoHTekcte BAC. 3HaueHue
6e3omacHOCTH sl 3PEKTUBHOIO U HajekHOro ¢yHKunoHupoBaHusi BAC. AHanu3 pHUCKOB U

ONaCHOCTEM.
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[Ipaktuka: BeimonHenue 6€30mMacHOro MoJeTa.

Tema 2. Texnuka 6azoBoro nuinotupoBanus FPV.

IIpaktuka: cumynstop FPV, ynpaBnenne BAC. B cumynsrope BBIIOJHUTE B3JIET C
TOUKM CTapTa M IOCAAKy Ha TOYHO OOO3HAUEHHYIO IJIOUIAJKY, ucnonb3ys FPV — pexum s
ynpasinenus. [Iponerute CKBO3b CEpHIO BOPOT WIM MEXIY OOO3HAYEHHBIMH MapKepaMu,
COXpaHssi CTaOWIBHYIO BBICOTY M CKOpPOCTh, B pexxume FPV. BrimomHurte moner mo 3apaHee
3aJJaHHOMY MapuIpyTy ¢ U3MEHEHHEM BBICOTHI, UCTIONb3ys Kak FPV, Tak u BUJ ¢ TpeThero auna
U1 cpaBHEHMs Y(PEKTUBHOCTH yIpaBiieHUs. BeinmonHuTe ceputo pa3Boporos Ha 180 rpagycos
Ha OTPaHUYEHHOM TEPPUTOPHUM, UCNOIb3ysd FPV 1misa TouHoro manespupoBaHus. BeimonaHute
3amaqy 1o cOOpy OOBEKTOB C PAa3IMUHBIX TOYEK KapThl, wcrnonb3ys FPV s HaBuramum
Y TOYHOCTH IPHU MPUOIIKEHUH K KaXI0MY OOBEKTY.

Tema 3. Ynpasnenue bAC.

Jlexuus: IIpunnuns! ynpasienus camosieTHbIMM BAC. IlpakTuka: BBIIOJHUTE B3JIET
BAC camoneTHoro THna, JOCTUTHUTE 3aJaHHON BBICOTHI U CTAOMIM3UPYWUTE MOJET Ha MPAMOI
nuHud. OCyIIEeCTBUTE CEPUIO TTOBOPOTOB.

Tewma 4. [Ipaktuka noneroB BAC.

[IpaxTuka: [Ipaktuka noneros BAC.

Tema 5. 3axBart rpy3a.

IIpakTuka: BelmonHuTe 3amaHue 3axBaT M IIEPEMEIEHUE Tpy3a, aKKypaTHas
TPAHCIIOPTUPOBKA.

Tewma 6. BrinonHeHHE KOHTPOIBHOTO MOJIETHOTO 3a/1aHHUS.

IIpakTuka: BeInoaHUTE KOHTPOIBHOE 3aJaHue 1o Moayito. [Iponerers Tpaccy.

Mopnyas Ne 4. «IIporpammupoBanue st 10J1€TOB BHYTpH nomeimenns. Python».

Tema 1. OcHoBbl nporpammupoBanust BAC.

[IpakTuka: OCHOBHBIE NMOHATHUS O MporpaMmupoBaHuu U ynpasieHuu bAC. OcHoBHBIE
¢yHKIMH  mporpaMMHOro  mojera.  OmepalMOHHbIE CHUCTEMBl W IMPOrpamMMbl  JUIs
IIPOrpaMMHUPOBAHHUS IOJIETA.

Mopnyas Ne 5. «cnosib3oBanne 1aT4nkoB BAC n c00p 1aHHBIX». AKKYMYJISITOPBI B

cepe BAC.

Tema 1. CeHcopbl U AATYUKH [T cOOpa JAHHBIX.

Jlexuus: Kak paborator natunku. Ponbs gatunkoB Ha ycTpoiictse. [IpakTuka: kak
JIaT4YuKe paboTaroT ¢ uH(OpMaLIHEH.

Tewma 2. JlaTunku: akcenepomeTp, TUpockor, ganpHomep GPS.

Jlexuus: OnpeneneHre JaTYNKOB U X POJIb B CUCTEME yIpaBieHus u HaBurauuu bAC.

3HadeHue JaTYUKOB JJIsA obecneueHUs ABTOHOMHOCTH, CTaOUIIBHOCTH M O€30IIaCHOCTH IOJIETA.
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Tema 3. Akkymynsaropsl B chepe BAC.

Jlexuwmsi: kmaccuuKaIus akKyMyJIsiTOpPOB, UCIONb3yeMbIX B chepe BAC, Texnuka
6e3onacHoctH npu obpamiennu ¢ AKb, cnoco6sr u npaBuna 3apsiaku AKb.

[IpakTuka: 3apsaKa akKyMyJIsiTOPOB.

Monayab Ne 6. «IIpumenenue BAC B pa3jiM4HbIX 0TPACIAX».

Tema 1. Texnonorus npumenenus BAC B reone3un u kaprorpaduu.

Jlexuwmsi: Pazsutue u npumenennss bAC B reonesun u kaprorpadguu. Coop n o6padoTka
nanHbIX. [Ipouienypa no uCHoab30BaHUIO BO3AYIIIHOIO IIPOCTPAHCTBA.

Tewma 2. Texnonoruu, npumensemsie BAC B 1pyrux orpacisix, TaKHX Kak:

—  JICCHOE XO3SIMCTBO;

—  OXpaHa OKPY>KArOLIEH Cpeibl;

—  CEJIbCKOXO35HUCTBEHHBIE PaOOTHI.

Jlexuusi: MOHUTOPUHT U MHBEHTapu3alus yroauil. Co3naHue 3JIeKTPOHHBIX KapT MOJEH.

Jlekiusi: YTOYHEHWE TpaHUIl JICCHAYECTB. BbIsABIEHWE U OleHKa ymepda oT
YPE3BBIYANHBIX CUTYALM.

Jlexusi: COop, aHAIM3 U aKTyalu3alus JaHHBIX O COCTOSHUU OKPYXalolled cpenbl.
@ukcanus BBISBICHHBIX HApyLIEHUH HKOJIOTMYECKOTO 3aKOHOJATENbCTBA. BbIsiBIEHUE
HECaHKLMOHUPOBAHHBIX CBAJIOK U OIPE/IEICHUE UX 0OBEMOB.

Moayab Ne 7. «3D — moaenupoBanue u npoektuposanue BAC».
Tema 1. OcnoBel 3D — MonenupoBaHUS M NporpaMMmHoe obOecrneueHue ans 3D —
MOJICJIUPOBAHUS

Jlexuus: OcHoBHBIE TepMUHBI U NOHATHS B 3D — monenupoBanuu. [Ipouecc co3nanus
3D mopeneil.

Tewma 2. IToaroroska 3D — Momenn K mmeyaru.

IIpaktuka: IloaroroButes 3D-momens ans nedatw Ha 3D-nmpuntepe. Otpabortath
MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAapHs POrPAMMHOI0 00ECTIEUEHHUS.

Tema 3. Mcnonb3oBanue 3D — npuHTeEpa, neyarb KOMIeKTyromux bAC.

[IpaxTuka: [lewats koMruiekTyromux nerane. lllnudoska u o6pabotka neranei.

Tema 4. Bei6op HaBecHoro o0opynoBanust BAC.

Jlexuus: DkcrnyaTanus HaBecHOTo obopynoBanus BAC.

Tema 5. Marepuans! gist mpou3Bojctsa bAC.

Jlexuus: 3HaueHHe MPaBUIIBHOTO BEIOOpA MaTepHuaioB s mpousBojcTBa BAC.

HUrorosas arrecranus.
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®OPMBI ATTECTALIUN
IIpoMe:kyTOYHaASsE aTTeCTANMSA

Peanuzanusi OCHOBHBIX NPOTrpaMM NPOPECCHOHATHHOTO OOYYEHHUS COIMPOBOXKIACTCS
MIPOBEJICHUEM MMPOMEKYTOYHON aTTeCTallui 00yJaromuXcsl.

[IpomexyTouHasi aTTecTalyst NMPOBOAUTCS B (OpME BBHITOJHEHHS THUIOBBIX KEWCOB,
JEMOHCTPALIMKM TIOMYyYEHHBIX 3alaHuil U (WJIKM) TECTHUPOBAHUS IO KaKIOMY pasieny ydeOHo-
TeMaTnyeckoro miana CTpyKTypod HporpaMMbl Mpo(ecCHOHATBLHOTO O0YYEeHHUs MO PELICHUIO
OpraHu3alliy, peau3yIouleil mporpaMmy 1 B 3aBUCUMOCTHU OT (DOPMBI €€ pean3aliii.

HroroBas arrecranms

OOyuyeHue 3aBepliaeTcs HUTOroBOM  arrecranueil B (GopMe  KOMIIJIEKCHOTO
KBATM(UKAIIMOHHOTO dK3aMeHa. KBanuduKarmoHHBIM 5K3aMeH NPOBOAWUTCS OpraHHU3aIUel,
OCYHIECTBIIAIOIIEH  00pa30oBaTeNbHYI0 JEATEIbHOCTh, I  ONPENENICHUS COOTBETCTBHS
MOJTYYEHHBIX 3HaHUH, yMEHUI 1 HaBBIKOB IIPOTPaMMe.

KBanudukamoHHbIil 3K3aMeH, HE3aBUCUMO OT BHJA NPOPECCHOHATIHHOTO OOy4YCHHS,
BKJIFOYAeT B ce0s MPAaKTUYECKYI0 KBATM(PHUKALMOHHYIO PabOTy M TPOBEPKY TEOPETHUYECKUX
3HAHUW B Tpejesax KBAIM(PUKAIMOHHBIX TpeOOBaHMM, yKa3aHHBIX B KBAIM(PHUKAMOHHBIX
CIIpaBOYHUKAX, ¥ (WJIM) MPOPECCHOHATBHBIX CTaHAapTaX MO COOTBETCTBYIOIIUM Ipodeccusim
pabouunx, JOIDKHOCTSIM CITY)KaIIHX.

[IpoBepka TeOpeTHYECKMX 3HAHHH IO MPOrpaMMme peanu3yercs B (GopMe HTOTOBOTO
TECTHPOBAHUS M PEIICHHS Kelca 1Mo CIy4ailHOMY BBIOODY.

[IpakTnueckoe 3ajaHue O3BOJIUT OLIEHUTh HABBIKYU CilyllIaresniei nporpammsl «OnepaTop
Ha3C€MHLBIX CPCACTB YIIPABJICHUA OECIIMIOTHEIM JIETATEILHBIM arnmapaTrom».

IIpoBepka TeopeTHYeCKUX 3HAHMI

Ntorosoe TecTupoBaHUE MO MPOTPaMME COJIEPKHUT BOMPOCHI IO BCEMY U3YYEHHOMY MaTepuany 3a
BECh NIEPUO 00YUEHHUS.
[IpumepHBI€ TECTOBBIE 3aJaHUS:
1. BocmpousBenute mociea0BaTeNbHOCTh AeicTBUI B cirydae yaapa bBC o 3emmto wim
JKECTKOM ITOCAIKU:
1.1. mpexpaTuTh MONET, MOCAAUTH KONTEP Ha 3EMITIO;
1.2. Disarm
1.3. orxmrounts Li-Po (Li-Ion) akkymyssitop Ha KonTepe;
1.4. OTKJIIOUUTH NYJIBT;
OCMOTpEThH KONTEP U MPU HEOOXOTUMOCTH OTPEMOHTHPOBATH
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5. OneHo4YHbIe MaTePHAJIbI

5.1. ®opMBbl JTMATHOCTHKH YCIIEIIHOT0 OCBOCHHS MOy el NMPOrpaMmbl

HaumenoBanue DopMbI ®opMbI YpoBHHU 0CBOCHNS 3HAHUIM
MOAYJIst 3aHATHH NO/ABEe/CHUS UTOTOB Huskmui Cpeannit OrcyrcrBHe 3HAHMI
YPOBEHb YPOBEHb 3HAHMI
3HAHUM
ba30Bblil ypoOBeHb 0CBOEHHSI POTrPaAMMbI

Moayas Ne 1. | Jlekuun, Ompoc cinymareneit no npoiaeHHbIM | OTCyTCTBHE Hesnauurenbnusie | [Ipounbie 3HAHUS B
«OCcHOBBI JUCKYCCHH TEMam, [10/IBEJICHUE UTOTOB | 3HAHUII, c1alble | 3aTpyAHEHMs] B | IpaBUJIaX TEXHUKHU
0eCnuJIOTHBIX (TeopeTuyeckue | AMArHOCTUKH OCBOCHHS MOIYIISL. 3HaHUSA 0 | oTBeTax 1o | 6e30MacHOCTH,
aBHAIMOHHBIX 3aHATHS) Tewmsl a5t onpoca: PONHJICHHOM TEPMHUHOJIOTUU U | OIPEJCIICHHUSX,
cucTeM (BAC): — IpaBUJIa TEXHUKU 0€30MaCHOCTH; MaTepuaie ONpeNIETICHUAX IPUMEHEHUU U CTPYKTYpe
apxXMTeKTypa, — onpeaenenue bAC; BAC BAC
BAC». — komnoHeHTH BAC;

— 3HaueHue u npumeHenue bAC;

— posib BAC B cOBpeMEHHOM MHUpe,

KaKue 33Ja4u pelaroT Ipy TOMOIIH

BAC
Moayas Ne 2. | Jlekmuw, Ompoc ciymateneit o npoiaeHHsM | OTCyTCTBHE Hesnauurtensnsle | [Ipounsie 3HaHUS B 00J1aCTH
«Texnnueckoe JUCKYCCHH TEMaM, MOJIBEJICHUE UTOTOB | 3HAHM, cadble | MPOOeb B | TEXHHUYECKOI'0 yCTPOICTBa.
YCTPONCTBO U | (TeOpeTHYeCKue | AMArHOCTHKH OCBOSHHS MOJIYJIS. 3HAHUS 0 | 3HAaHUU 3HaHMA [0  IapaMeTpam
KOMIIOHEHTbI 3aHSTHS). — TEXHMYECKHE XapaKTEPUCTUKH | IPOUIEHHOM TEPMUHOJIOTUU U | KJaccuukanuu BAC.
BAC». [Ipaktuueckne | BAC  (BepTOJIETHOr0/CaMOJIETHOTO | MaTepuase ONpEeAEIICHUAX TexHnueckue

3aHSTHS THUTIA); TEXHUYECKOTO XapaKTepUCTUKU

— Knaccudpukanuu BAC; ycrpoiictBa BAC | camoneTHOro u

— Poccuiickue npoussoaurenn bAC BEPTOJIETHOIO TUIIA
Moayas  Ne 3. BerlnonHeHne moJIeTHOTO 3a1aHUs: Cnaboe ymenue | YMeHue YBepeHHas pabota B
«IIpHUIMIIBI [InnmoTupoBanre  mpH  MOMOIIM | HWJIOTUPOBAHUS | MPABWIBHO nporpamme FPV
nojera u cumynstopos u FPV. (mpoxoxnenune 10JIb30BATHCS
ynpasjenus BAC». Tpacchl 3a 20 CeKyHN) 000pyOBaHHEM
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Monayab Ne 4. | Ilpaktuueckue | CocTtaBuTh Nporpammy (0109HOE Mogenp He | He yBepeHHOe | Mojenb neraer
«IIporpammupoBan | 3aHATUSA MIPOrpaMMHUPOBAHKE) AJIs JeTaeT YIPaBJICHHUE
ne BAC VIS aBToHOMHOTO nojiera BAC mynbti
10JIeTOB BHYTpH POTOPHOTO  THWIIA, BHYTPH
MoMelleHHusl. nomenieHus». (B orcyrctBun GPS
CUTHaJa).— JBUKEHHE MOJEIU
Mopyas  Ne 5. | Jlekuun, Hcnons3oBanue nporpamMmHoro | CnaOblii HaBBIK | YMeEHUE VYBepeHHas pabora c
«Hcnoab3oBaHue JUCKYCCUN oOecnieueHus g 00pabOTKH JaHHBIX | COOPKH U | IPaBUIBHO 00opynoBaHUEM TUIst
natyukoB BAC u (Teopernueckue | u IIPUMEHEHNUS, IIOJIyYEHUE | IKCIUTyaTalluu 10JIb30BaThCs NoJTy4eHUs: UHPOPMALIUU
c0op TaHHBIX». 3aHATHUA). uHpopMallMd W3 TOJYYEHHBIX | 000pyJOBaHUS | O0OpPYIOBAaHUEM U
AKBDB. [IpakTnueckue | JaHHBIX [IPUMEHECHUE
3aHATHUS TEXHOJIOTUH
Moayas Ne 6. Jlexuun, Hammcars  goknan, mnoxarorouts | He  packpeira | IIpesenrtanus BriOpana aKTyaJbHas
«IIpumenenue BAC | nuckyccun npezeHrauuio Ha Temy: «BAC B | Tema JoKiaga, | HOArOTOBJIEHA, HE | OTpacib npuMeHeHus bAC,
B PA3IUYHBIX | (TEOPETUYECKHUE | PA3IMUHBIX OTPACIIAX» IPE3CHTALUSA HE | pacKpblTa  TeMa | JOKJIaJ MIOJTHOCTBIO
0TpacasIx». 3aHATUS) MOATOTOBJICHA JIOKJIa/1a pacKpbIBaeT TEMY
Moayab Ne 7. «3D — | Jlexuun, OpranuzoBath Mactep — kjacc, B | CnaOblii HaBbIK | YMEHUE YBepeHHas pabora,
MO/IeJINPOBAHUE M | JUCKYCCUU pamKax KOTOpOTO ciymarenau | cOopku U | IPaBUJIBHO MOJICIIMpOBaHNEe U CcOOpKa
NPOCKTHPOBAaHHUE (TeopeTHYECKHE | CMOACTHUPYIOT W OGOPMAT MOJIENb | MOACTHPOBAHHS | MOJIB30BATHCS MOJIENH
BAC». 3aHATHUSA) BAC BAC 00opyI0BaHHEM
[IpaxkTrueckue
3aHATHUS
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6.PecypcHoe obecnieuenue

TpeGoBanus K MoMemIeHUAM

Crenuanu3upoBaHHbIE KJIACCHl (KPY>KKH) CO3/IaI0TCs Ha 0a3e 0011e00pa3oBaTeNIbHBIX OpraHU3aIui (IITKOJ).
KomuyectBo pabounx MecCT Ui CO3/1aHUs CIIEHUATU3MPOBAHHOTO Kiacca (KpyXkKa) — He MeHee 12 pabounx
MECT JJIsl 00yJarOIIUXCS.

Jist co3maHusl CrieaaTn3uPOBAHHBIX KIIACCOB (KPY)KKOB) HEOOXOIUMO IIPEAYyCMOTPETh TOMEIICHUS JIJIs
NPOBEICHUS AyIUTOPHBIX, MPAKTUYECKUX 3aHATUN M OPTaHNU3aLUH MTOJIETHBIX 30H.

Jiist ipoBeieHusl ayIMTOPHBIX U MPAKTHYECKUX 3aHATHH, KOTOPOE BKJIIOYAET B ce0sl CIIEAYIOINE 30HbI B

COOTBCTCTBHUH C KOJIMYCCTBOM pa6oq1/1x MECT:

— pabouas 30Ha CO CTOJIaMU, 0OOPYJOBAHHAS B TOM YHCIIE IEPCOHAIBHBIMU KOMITBIOTEPAMU;
— peMOHTHas cTaHuus U 30Ha 3D—meuatu;
— pabouee MECTO IpenoaaBaTes;

— Majaid II0JICTHaA 30Ha.

Jnst mpoBeeHNs Ay IUTOPHBIX, MPAKTUYECKUX 3aHATUH U OpraHU3alUi MAJIOW MMOJIETHOM 30HbI
PEKOMEHIOBaHO O0OEeCIeuuTh MomernieHue iomaaso He Menee 100—120 M 2 u BBICOTOM MOTOJIKA HE
MeHee 3 M.

OcHoBHasi TmoJIeTHasT 30Ha — OOOpyIOBaHHas IUIOMIAAKA JUIsl JUCTAHLIMOHHOTO MHJIOTHPOBAHUS
OECIIMIIOTHBIX BO3AYIIHBIX CYIOB PEKOMEHJOBAHO OOECIEUYUTh IOMEIEHUE OOIel IUIOIA b0 HE
meHee 100 M2 1 BBICOTOM MOTOJIKA HE MEHEE 3 M.

Bo Bcex mnomemieHHsX HEOOXOAUMO OOECIEeYUTh OCBEIICHHWE B COOTBETCTBHH C JACHCTBYIOUIUMH
tpeboBanusmu (CanlluH) k BHyTpeHHEMY OCBEIIEHUIO pabOYUX MECT.

Bo Bcex momerneHnsax HEOOX0IUMO oOecneunTh Hanuuue cetu MHTepHeT co ckopocThio He meHee 100
Mb/c.

[Ipu opraHu3anyu TMOJETHBIX 30H HEOOXOAMMO OOECNeduTh HATU4Hhe IEeMI(UPYIOIIEro MOKPBITUS
nona. IloBepxHOCTh MOKHA OBITH MaTOBOM W HMMETh HEOAHOPOJHBIM pHUCYHOK. [lomycTumo
UCIIOJIb30BaHUE HalleyaTaHHbIX OaHHEPOB.

[Ipu opranuzanuu pabouynx MeCT OOy4arouuxcs Uil MPaKTHYECKUX padoT HeoOXO0IuMOo
obecnieunTh (YHKIIMOHATBHBIE CHUCTEMBl BEHTHJISIIMU WM OTOIUICHHS, TMO3BOJIAIONINE MPOU3BOAUTH
MPAaKTUYECKUE 3aHATHA, a TaKKe HAIWYUe KOHTypa 3a3eMJICHHS ISl DJIEKTPONUTAHUS U CETH
c1a00TOYHBIX TTOAKIIOYEHUHN C ONTOPA3BI3KONW M BHYTPEHHUM COMPOTUBIICHUEM K JIEKTPOITUTAHUIO U
caboToYHbIM ceTsiM. Heo6xoamumo o0ecieunTs co3/1aHue yCIOBUM ISl COXPAHHOCTH JIOPOTOCTOSIIETO
o0opynoBaHus (CKJIAJCKOE MOMEIICHUE AJsl XpaHeHHsI, HAIMYUE WHKEHEPHO—TEXHUYECKUX CPENICTB
OXpaHbl, B TOM UYHCI€ CHUCTEMbl BuAcoHaOmomenus). OOs3aTenpbHO: TpeOoBaHWE  TIO
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10apo0e30MacHOCTH — HAJTM4KE IPOBEPEHHOTO OTHETYIIUTENS, @ TAK)KE HAJIMUUE OTHEYITOPHBIX ceif(oB

WIM CYMOK JIJIsl XpaHEHUS aKKyMYJISTOPOB.

MarepuaiabHO — TEXHHYECKOe OCHAIIIEHHE MJIOIIAKY NMPOBeIeHUs1 00pa30BaTeILHOI0 MpoIecca

OO0mas 30Ha:

— CTEJUIAXU JIJIsl XpaHEHHsI 000PYIOBaHHUS;

— WHTEPAKTUBHBIN HHBCHTAPH;

— SIIUKY JUTSE XpaHEeHUS Belle U 000pya0BaHus.
MaJjiast mojieTHasi 30Ha:

— ceTdarbiil KyO He MeHee YeM 3x3x3M;

— MarThl 715 CMSITYEHUS yJapa MpH MMaJeHuH KONTEePOB;

— CTalMOHAPHBIN MOYJb; YIbTPA3BYKOBBIE U3Ty4YaTeIN MasKu (He MeHee 4 IIT.);

— KOMIUIEKT ITPOBOIOB IS COSIMHEHUS U3TydaTelie; KperieHue u3IyJdaresicii Ha CTCHY.
OcHoOBHAasI MOJIeTHAS 30HA:

— oOmas miomanas He MmeHee 100—300 M2, orpak/ieHre 3alUTHON CETKOM;

— KOMIUIEKT TPACChI JIJIs TIOJIETOB;

— aMOPTHU3UPYIOIINE MaThl HA MOJI OOIIEH MOTETHOM 30HBI;

— CHCTEMa yJIbTPa3ByKOBOW HAaBUTALMM B ITIOMEIEHNH, coBMecTuMon ¢ bBC.

PemonTHas ctanums v 30Ha 3D—neyaru:
— croJ pabounii MOHTaKHUKA;
— paauoanmaparypsl;
— pabodee Kpecio Ha Kojecax;
— CTOJ KOMIIBIOTEPHBIN;
— 3D — npunrep;
— IporpammHoe obecneuenue i co3nanus 3D — mozeneii;
— mporpamma s nedatu 3D — npuHTepa;

— IIasdJIbHaA CTaHIIUA C (1)CHOM;
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JTBIMOYJIOBUTEID;
KJICEBOH MUCTOJIET;
Habop HanbuIeH;
HITAaHTCHITUPKYJIb;

Ha0Op MAapHUPHO—TYOLIEBOTO HHCTPYMEHTA,

KJIIOYH JIJIS IPOTIEIIIEPOB;
Ha0Op MHCTPYMEHTOB JIJIsl MTAlKH;

nepxkareib «Tperbst pyka» ¢ J1ynoi;

KOBPUK JIJIs TalKH;

npulop U3MEpPEHHs HANPSKEHHsI OaTapeu;
pyJieTKa U3MEpUTENbHAs;

3aKUM JJ11 MOTOPOB;

HA0Op MIECTUTPAHHBIX KIIIOUEH yIIMHEHHBIX;
HaOOp OTBEPTOK VIS TOUHBIX PadoT;
TOPLEBOM KIIIOY;

IypymnoBepT + Ha0op OuT;

HOYTOYK;

MBIIIb KOMIIBIOTEPHAS;

PEMKOMILICKT, Ip GI[HaSHaLIGHHI)II\/JI JJIsL

KBaApPOKOIITEpA,

— Tym0a JUisi ”HCTPYMEHTOB cliecapHasi.

Pabouee MmecTo o0yuaromerocs:
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— TMporpaMMHpyeMblil yueOHbBIN KBaIPOKOIITED;

— KOHCTPYKTOP CIIOPTHBHOT'O KBAaPOKOMTEPA;

MIPOrpaMMHUPYEMOTO

— IpOrpaMMHpYyeMBbIi yueOHbIH HaOOp KBaIPOKONTEPA;

y4eOHOro

Habopa

— PEMKOMIUICKT, Hpe)lHaBHa‘-IeHHBIﬁ AJIL KOHCTPYKTOPA CIIOPTHUBHOI'O KBAAPOKOIITEPA,



— JOTOJIHUTENbHBIE ~ aKKyMYJSATOPBl AN NPOTPaMMHUPYEMbIX  y4eOHBIX

KBaJIpOKOIITEPOB U CIIOPTUBHBIX KBAIPOKOIITEPOB;

FPV ouku (mmiem);

KJICEBOM MMHUCTOJICT;

HaboOp HanuUIIei;

HITAaHTCHITUPKYJIb;

Ha0Op MAapHUPHO—TYOLIEBOTO HHCTPYMEHTA,
KJTFOY TSI TIPOTICIUICPOB;

npubop n3mepenus Hanpspkenus LiPo 6atapew;

pyJeTKa u3MepUuTeIbHas;
3aKUM JJ11 MOTOPOB;

HA0Op MIECTUTPAHHBIX KIIIOUEH yIIMHEHHBIX;

Ha0Op OTBEPTOK JJIs TOYHBIX padoT;

TOPLEBOM KJIOY;

KpUMIIED;

HOyTOYK (mnu [I1DBM);

JECKTOIHOE IporpaMMHoe o0ecnieueHue A HoyTtoyka (wim [I9BM);
(doTorpaMmeTpuieckoe MporpaMMHOE 00ecieYeHue;

KOMITbIOTEPHAS. MBIIIIb;

CUMYJISITOP /1711 aBTOHOMHBIX TI0JIETOB;

nporpaMMHoe o0ecrieyeHue Ui TPEXMEPHOTO MOAETHPOBAHNUS;
pabouee Kpecio Ha Kojecax;

TymMOa [t ”HCTPYMEHTOB CliecapHasi;

CTOJI KOMHLIOTCpHLIﬁ .

Padouee MecTo nmexarora:
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— HOYTOYK (nu [I9BM);

HabOpOB
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MyJIbT PaaUOYIPABICHUS;
JIECKTOITHOE TIporpaMMHoe ooecrieueHue 11t Hoyroyka (wm [I19BM);
KOMIThIOTEPHASI MBIIIIb;

CTOJI KOMITBIOTEPHBIN;

pabouee Kpeciio Ha KoJIecax;

MoY;

MapIIpyTH3aTop;

poytep.
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6. CHHuCOK MCIO0JIb30BAHHBIX HCTOYHHKOB:

®denepanpHblil 3ak0H 0T 29.12.2012 Ne 273—D3 «O6 obpa3zoBanuu B Poccuiickoit deneparumy
Va3 [Ipesunenta Poccuiickoit @enepanuu ot 07.05.2018 Ne 204

«O HAMOHAIBHBIX LEJIAX U CTPATETMYECKUX 3anadax pa3Butus Poccuiickoir denepanuu Ha
niepuon 110 2024 rogay.

Pacnopspxenne IlpaButensctBa PO ot 21.06.2023 Ne 1630—p «O6 yrBepxkaenun CrpaTeruu
pasBuTusl OecnmiioTHOM aBuanuu Poccuiickoit denepanuun Ha nepuon a0 2030 roga m Ha
nepcnekTuBy 10 2035 rosia U miiaHa MEPONPUATUI 10 €€ peaTnu3arun.

Pacnopsixenue IlpaButensctBa Poccuiickoit @enepanuu ot 31.03.2022 Ne 678—p

«O0 yrBepxkaeHnu KoHlenuu pa3BUTHs TONMOJHUTEILHOTO 00pa30BaHusl IETeH U MPU3HAHUH
yTpaTUBIIUM cuily pacniopsbkeHus [IpaBurensctBa Poccuiickoit @enepanuu ot 04.09.2014

Ne 1726-p».

Opranm3anuss  OOCITY)XKMBaHHS ~ BO3AYIIHOTO  JBIDKEHHUS:  Y4eOHMK  JUIS  CPEIHETO
npodeccuonansHoro obpazoanus / A. J. ®wmH, A. P. bectyrun, B. A. CaHHHKOB; TI0OJ
HayuHol pegakuueit YO. I'. latpakoBa. — Mocksa: M3natensctBo FOpaiit, 2022. — 515 ¢. —
(ITpodeccuonanbuoe odpazosanue). — ISBN 978 — 5 — 534 — 07607 — 3.

BbecniunotHele neratenbHble anmapaThl. OCHOBBI yCTPONWCTBA U (PYHKIIMOHUPOBAHUS
/AdanacpeB, YueOuuku u yueo. mocod. — Mocksa: MAU. ISBN:978—5—-85597-093—7.
becniunoTHble jeTaTenpHBIC ammapaThl: HATPY3KW M HarpeB: yueOHOe mocoOue i CpeIHEero
npodeccuonansHoro oopazosanus / B. U. Iloropenos. — 2—e u3na., ucnp. u gon. — Mocksa:
WznarensctBo HOpaiit, 2024. — 191 c¢. — (IIpodeccuonansuoe obpazoanme). — ISBN
978—5-534-10061—7. — Tekcrt: anektponusiii // O6pazoBarenbHas miardpopma KOpaiit [caiit].

— URL: https://urait.ru/bcode/541222.

Mertoanyeckie peKOMEHJAlMu 10 pa3pabdoTKe JOMOJHHUTENbHBIX 00I1e00pa3oBaTeIbHbIX
porpaMM I  00pa30oBaTENbHBIX OpPraHMU3allMii OCHOBHOIO OOLIEro, CpeaHEero ooOIero
o0pa3oBaHMsl U 00pa3oBaTelbHBIX OpraHU3alMi, peaIn3yIOIIUX MHPOrpaMMbl  CPETHETO
npogeccuoHaIbHOr0 00pa3oBaHus, B paMKax (eaepanbHoro npoekra «Kanpsl 1 becnmnoTHbIx
aBHAIMOHHBIX cucteM» / Pa3paborumk - DexmepanbHOe TOCYIApCTBEHHOE — OIOKETHOE
o0pa3oBaTeNbHOE YUYPEXKICHUE JIOMOJHUTENBHOTO MpodeccroHatbHoro obpa3zoBanus «MHCTHTYT
pa3BuTHsi TpodecCHOHAIBLHOrO obGpasoBanusi», 2024. - [OnextpoHHBId pecypc]. — Pexum
nocryma: URL: https://edu.firpo.ru/, ans noctyma x uHGOPMAIMOHHBIM pecypcam Tpedyercs

aBTOpuU3anus.
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