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HHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamMma 31eKTHBHOTO Kypca «OCHOBBI COOPKHM M YIpaBi€HUs OCCHHMIOTHBIMHU JICTATEIbHBIMU arlapaTaMiy» HalpaBieHa Ha
MOJIyYeHUE OCHOB 3HAHMM, YMEHHMH M HaBBIKOB B cepe OeCHHIOTHBIX JIeTaTelbHbIX amnmnaparoB. JlaHHas mporpamma paspaboTaHa ¢ y4EToM
WHTEPECOB KOHKPETHOM IIEJICBOM ayJAMTOPUH Il BO3PACTHOW KaTeropuu JeTei B Bo3pacte 15-16 net. B Xome ocBoeHMs mporpamMmbl, 00yJaroniuecs
CMOTYT OCO3HaTh POJIb TEXHHKH W TEXHOJOTMH /JIs NPOTPECCHBHOIO pa3BUTHS oOmiecTBa. B pamkax mporpammsbl, o0ydaromuecs MpoHayT
TEOPETUYECKHE M MPAKTUYECKHE 3aHATHs, MPUOOPETYT aHAIMTUYECKHE, MPE3CHTAMOHHBIE M HCCIENIOBATEIbCKHE KadecTBa, NMPHUMEHUMBbIC Ha
npaktuke. OOydaronyecs moyydyar 3HaHUS M YMEHHsS, KOTOPbIE MO3BOJIAT UM MOHATH OCHOBBI YCTPOWCTBA OECHHIIOTHOTO JIETATEIBHOTO armrapara,
MPUHIIUIIBI pa0OTHI €70 CUCTEM U UX B3aUMOJICHCTBUS; HACTPOHKH OOPTOBOIO 000PYAOBAHUS;, OOPETYT OMBIT PAaOOTHI C PA3IUYHBIMU UHCTPYMEHTAMH,
a TaKKe MOJIy4aT HaBBIKU MPOTPaMMHUPOBAHUS aBTOHOMHBIX MUCCHI JJIsl OECIIMIIOTHOTO JIE€TaTeIbHOIO anmnapara 1 HaBblku 3D MoJenupoBaHuUs.

[Iporpamma pa3paboTana B COOTBETCTBHH CO CIECIYIOIIUMH HOPMAaTHBHBIMH JJOKYMEHTAMU:

1. ®enepanbubiit 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoii denepaumy;

2. KoHuenuust pa3BUTHSA JONOJIHUTENBbHOro oOpasoBanHust nerel 10 2030 roma (yrBepxkaeHa pacnopsbkeHueM IlpaButensctBa PP ot
31.03.2022 Ne 678-p);

3. Ilpuka3 MunucrtepctBa mnpocsemenus P® or 27.07.2022 Ne 629 «O6 yrBepxkaenuun [lopsiika opraHu3aluy U OCYILECTBICHHS
00pa30BaTeNbHOM J1eATEIbHOCTH 10 JIOMOJHUTENBHBIM 00111€00pa30BaTeIbHBIM IPOTrPaMMaM);

4. TlocranoBnenue ['maBHOro rocymapcTBeHHOro canurapHoro Bpaya P® ot 28.09.2020 Ne 28 «O06 yrBepxnenun CII 2.4.3648-20
«CaHUTapHO SMUIEMHUOJIOTMYECKUE TPeOOBAHUS K OPraHU3alMsIM BOCIIUTAHHSI U O0YYEHUs1, OT/AbIXa M 03JJ0POBJICHUS JAETEH U MOJIOIECKU»;

5. Vka3 Ilpesunenra Poccuiickoit @enepannu ot 7 mas 2024 roga Ne 309 «O HanmoHaNbHBIX LENAX pa3BuTusa Poccuiickoit @enepanuu Ha
nepuon 10 2030 roga u Ha nepcnekTuBy 10 2036 ronay;

6. Crparerus passutus BocnuTaHus B Pocculickon @enepanuu Ha nepuon 1o 2025 roga (yrBepkaeHa pacnopsbkeHueM lIpaBurtenbcTBa
Poccuiickoit @enepanuu ot 29.05.2015 Ne 996-p).

B Tekymiee Bpemsi pbIHOK OecnmioTHBIX JeTarenbHbIX anmapaToB (BIIJIA) cran odeHp mnepcrneKTHBHOW, OBICTpOpa3BUBAIOLICHCS U



CTpaTETHYECKN BAaXXKHOM OTpaciibio i MHOTHX cdep aearenbHocTd. B Camapckoit obnactu opmupyercst Kjaactep, OXBaTHIBAIOIIMNA MOTHBIN ITHKIT
co3nanus 6ecnIoTHBIX aBHaMOHHBIX cucTeM (BAC): oT mpoeKTUpOBaHUS M UCHBITAHUN 10 CEPUHHOTO BBIMYCKa, O0YYEHHS KaJIpoOB, CEPBUCHOTO
00CIIy’)KUBaHHUsI U TOCTPOEHUS CHUCTEMbl NPUMEHEHUs TexHosioruil. Beibop mmenHo Camapckoil o0nacTu cBsi3aH ¢ €€ Hay4HbIM IOTEHIMAJIOM,
KOHLEHTPAaUUEeHd BBICOKOTEXHOJOTUYHBIX MPEANPUATHI W HMCTOPUYECKU CIIOKMBILEHCS DSKCIEPTU30M B aABHACTPOCHUHM, MAaLIMHOCTPOEHUH,
MH(POPMALIMOHHBIX TEXHOJIOTUSAX M Pa3paboTKe HOBBIX MaTepuajioB. be3ycioBHO, BAXKHOCTh BOBJICUCHHS TAJAHTIMBOW MOJIOJICKH M CIEIUAIHNCTOB B
cdepy OecIMIIOTHOM aBHAllMU KpaiiHe BBICOKA, TOCKOJIBKY 3TO HANpaBJIeHHE CIIOCOOHO CTaTh JpaliBEpOM MOACPHHU3AIMH SKOHOMUKH, BKIto4as TOK,
AIIK 1 npoMmbIlIIEHHOCTh. PEernoH yke akTUBHO pa3BUBAET KaJpoByro 0a3y: 3amyuieH obnactHoil LlenTp pazsurusa komnerenuuii no BAC. K pabore
noxkitoueHsl Camapckuii yausepcureT uM. Koponesa u opranuzannu CI1O. Benyrcs nporpammsl NOATOTOBKH CHELMAIMCTOB IO NMAJIOTUPOBAHHUIO,
IPOEKTHUPOBAHUIO, MPOU3BOACTBY U peMoHTYy BIUJIA, moBblmieHHIO KBadM(pHUKALMK IMEJaroroB, a TakXke pa3paboTKe y4eOHBIX MaTepualioB U
JIOTIOJTHUTEIBHBIX 00pa30BaTEIbHBIX IPOTPAMM.

Hacrosimas o6meo0pa3oBaTenibHas 0011epa3BUBaoILas porpaMma 3JIEKTUBHOIO Kypca JAeTell MO3BOJISIET CO3/1aBaTh OJaronpusTHbIE YCIOBUS
JUIS Pa3BUTHS TEXHUUECKUX CIIOCOOHOCTEH IIKOJIBHUKOB.

[TporpaMMa MMeeT TEXHHYECKYIO HaIlpaBJIEHHOCTb. IIpenmosiaraer u3ydyeHune NPOTOTUIUPOBAHUSA, KOHCTPYMPOBAHHUSA, MOJAEIUPOBAHUS
OeciunotHoil aBumanuu. [lporpamma Takke HampaBieHa Ha (OpMHUpOBaHHE Y JeTed 3HaHUM M HaBBIKOB, HEOOXOJUMBIX i1 paboThl ¢
OecnMIOTHBIMH aBUAIIMOHHBIMU CUCTEMaMH, a TAKXKe CO3/JaHHe NPOEKTOB ¢ Ucnoab30BaHueM BITIA.

AxmyanvHocms TPOTPaMMbl  3aKitoyaeTcss B OOIIECTBEHHOM 3alpoce Ha TMOATOTOBKY KBaJM(UIMPOBAHHBIX KaApoB Juid palboThl ¢
OECIUIOTHBIMHM CUCTEMaMH U aBUAILIMOHHOM poOoToTexHUKON. Ha ceromusmnuil 1eHb HaOI0JaeTcsl pOCT YHUCIa OpraHu3alui, IPUMEHSIOIINX JIPOHBI
B pa3nuyHbIX cdepax gesTenbHOCcTH. Ilporpamma mo3BosjsieT o00ydarOmIMMCS TMOJYYUTh 3HAHWS M HAaBBIKM, oOOecreunBas BBICOKYIO
KOHKYPEHTOCIIOCOOHOCTh Ha pbIHKE Tpyaa. CoBpeMEHHbIE MOAXOAbl K Pa3BUTUIO POOOTU3MPOBAHHBIX ABHAKOMIUIEKCOB HAILIM BOIUIOIIEHUE B
CO3/1aHNM OECIHMJIOTHBIX aBHALIMOHHBIX CUCTEM. B mocneHne roapl oTMedaeTcs 3KCIOHEHIMAIBHOE YBEIHMUEHHEe BHUMAHUS K OSCIIMIOTHON aBUAIUU
KaK [IPOPHIBHOMY HaIpPaBJICHUIO TEXHUYECKOTO MPOrpecca HECMOTPs Ha TO, YTO CTAHOBJICHHE ATOM 00JIacTH Havanoch OoJiee Beka Hazaj. Pacmmpenue

TEXHHYSCKNX BO3MOKHOCTEH H YBCIUWYCHUEC JOCTYIMHOCTH APOHOB CHOCO6CTBYIOT AKTUBHOMY BHCAPCHHIO UX B PA3JIMYHBIC CEKTOPA SKOHOMHUKH.



Jannas nuHamuka chopMupoBaia CIpoc Ha HOBYIO MpodecCHOHaNbHYIO crenuanu3amuio - omnepatop BAC. KitoueBas nenp mporpaMMel
3aKJIF0YAETCs B IOJArOTOBKE KaJIpOB, CIOCOOHBIX ITPOEKTUPOBATh, IPOrPaMMUPOBATH, YIIPaBIATh U 00caykuBaTh BAC.

OO6pa3oBarenbHasi MporpaMMa HampaBlieHa HEe TOJIBKO HAa OCBOEHHE HaBBIKOB MojenupoBaHus u coznanus bIIJIA, Ho u Ha ¢popmupoBanue y
oOydaromuxcsi 3HAHWM M HAaBBIKOB JJs pa3pabOTKU M KOOPAMHAIMM TEXHUYECKHUX IPOEKTOB. DTO CHOCOOCTBYET OCMBICICHHOMY BBIOOPY
HarpaBJIeHUs TPOPECCHOHANTBHOM eI TEIBHOCTH B Chepe TEXHHUECKOTO TBOPUECTBA B OYIyIIEM.

Hoesusna Hactosieir 00pa3oBaTeIbHON MPOTrPAMMEBI 3aKJIFOYAETCs B TOM, YTO OHA BKJIIOYAET B ce0s M3ydeHue ocHOB 3D mMomenupoBaHus, 4TO
N03BOJHT oOy4aromumcs co3naatb cBou BAC. Taxoke nmporpamMmMa paspaboTaHa ¢ yueToM BapUaTHBHOCTH 000PYIOBaHHUS.

OmauyumenvHas 0cobenHoCmy.:

O0pasoBarenbHas nporpamMmma «OCHOBBI COOPKH U yIpaBlieHUs! OECIMJIOTHBIMHU JIETATeIbHBIMU allapaTaMiu» MOAXOIUT JUI peaju3aliy Ha
0aze 00pa30BaTENbHBIX OpraHW3alMid, B TOM 4YMCiIe Ha 0a3e KOTOpbIX (QyHKIMOHUPYIOT Kiaccel BAC. JlanHas mporpamMma MMeeT TaKkOW ypOBEHB
OCBOCHHMS 3HAHUM, KOTOPBIN MTO3BOJISIET UCIIOJIB30BATh €€ I 00yUueHus aeTel 0e3 mpeaBapuTenbHoi noarotosku B cepe BAC.

K OCHOBHBIM OTJINYUTEIBHBIM OCOOCHHOCTSIM HACTOSILEH MPOrpaMMBbl MOYKHO OTHECTH CIIEYIOLIee:

- IIPOEKTHas JESATEIbHOCTD;

- HampasieHHOCTb Ha SOft-skills;

- UTPONPAKTHKA;

- cpela A pa3BUTHS Pa3HbIX POJIEH B KOMAH/IE;

- HaIpaBJIEHHOCTb HA Pa3BUTHE CUCTEMHOTO MBIIIJICHUS;

- pedaekcus.

Iledazocuueckas yenecoobpazHocms TPOTPAMMBI OIpENENseTcss TeM, YTO dYepe3 MPaKTUYECKUE 3aJaHusl U TMPOEKTHYIO NeATEIbHOCTh
o0yyaromuecs: CMOTyT MOJyYUTh OCHOBHBIE 3HAHMSI U HABBIKU B cpepe OECIMIIOTHBIX JICTATEIbHBIX allapaToB.

Llens mnporpaMmel: (OpMHUpOBaHME Yy OOYYalOIIUXCS WH)KEHEPHBIX HABBIKOB, TpeOyeMbIX s pa3paboTKH, NPOrpaMMHPOBAHUS,

MOACIINPOBAHUSA, IPOCKTUPOBAHUA 1 OKCILTYyaTallun OECIHUIOTHEIX JETAaTENbHBIX arnrmaparTos.



Jlnist ycrenrHo! peanu3anny MOCTaBISHHOH e HE0OX0AUMO PEIIUTh CACTYIOIINE 3a/1a4H:
Bocnumamenvnvie 3a0auu:
- MOTUBHUPOBaTh OOYYAIOIIMXCS K HECTAaHAAPTHOMY MBIIUICHUIO, U300pPETaTeIbCTBY M MHHUIIMATUBHOCTH IPHU BBIOJHEHUU IMPOEKTOB B
00JacTsSIX TPOTOTUIIMPOBAHUS U IPOIPAMMUPOBAHUS;
- BOCIIHTATh CTPEMJICHHE K CAMOCTOSITEIIbHOMY ITOBBIIICHUIO YPOBHS HABBIKOB
IPOrPaMMHUPOBAHHUS, MOJICTHUPOBAHUS, IPOCKTUPOBAHUS U MMHUJIOTUPOBAHHS,
- copMupoBaTh CIIOCOOHOCTH K MPOAYKTHBHOMY OOIICHUIO U COTPYIHUYECTBY CO
CBEPCTHUKAMH U B3POCIBIMH B MPOIEcce MPOSKTHOM 1eATEeIbHOCTH.
Paszsusarowue 3a0auu:
- Pa3BHUTh NIPOCTPAHCTBEHHOE BOOOpaKEHNE W BHUMATEIBHOCTD K JIETaJSIM;
- Pa3BHUTbH aCCOIMATHBHOE U AaHAJTMTUYECKOE MBIIUICHNUE;
- pa3BUTh HABBIKU MHKEHEPHO-KOHCTPYKTOPCKOM M MPOEKTHOMN AESITeIbHOCTH;
- HAy4YHUTh 0€30MacCHO OPUEHTHUPOBATHCS B MHPOPMAITMOHHOM MPOCTPAHCTBE;
- Hay4uTb paboTaTh B KOMaH/E.
Obpa3zosamenvHbvle 3a0ayu:
- HayuyuTh 3D MOIENIMPOBAHUIO C HUCIOIB30BAHNEM CIICIIUAILHBIX ITPOTPaMM, OCHOBAM
MOCTPOCHUS MOJIETH M JallbHEeHIel ee peanusanuu Ha 3D mpunrepe;
- u3yuuTh ocHOBHBIE BUbI BIIJIA, X cTpoeHue, Ha3HauUeHUE U (PYHKIIMOHAT;
- OCBOHUTH COOPKY M HACTPOUKY OCCIHIIIOTHBIX JIETATEIbHBIX allapaToB, paboTy
cocrasisromux BITJIA;
- HAYYHTb BBITIOJHATH MOJET HA CUMYJISITOPE, COBEPIIATh YUeOHBIN TONET;

- HAay4YHUTb YCTAaHABJIMBATb MOJET «OT NEpBOTO JIMLA», MUIOTUPOBATH C UCITIOJIb30BAHHUEM FPV O60py,HOBaHI/I}I.



Adpecam npocpammel: TporpaMMa OPHUEHTHUPOBaHA Ha oOpa3oBaHHe oOydaromuxcs B Bo3pacte 15 — 16 mer. KimoueBoit 0COOEHHOCTBIO
MOJIPOCTKOB JJAHHOTO BO3pPAacTa BHICTYIAET OCHOBHOW 3Tall KOTHUTUBHOTO Pa3BUTHS — OBJIAJICHUE HABBIKAMHU KOHIENTYaIU3al[ud, 9TO (GOPMUPYET
BbICIIME (POPMBI UHTEIICKTYaJbHOU AESTENbHOCTH U OIpEeNesieT HOBble MOJenu NoBeneHus. GopMUpoBaHHe MOHITUMHBIX CTPYKTYP COCTABIISIET
(dbyHIaMEHT BCceX YMCTBEHHBIX IIPEOOPA30BaHUIA B ATOT NEPUO.

Cpoxu peanuzayuu npoepammul. IpOrpaMMa paccuuTana Ha 34 akaJleMUYeCKHUX yaca, | yaca B HEEo.

[Iporpammoit mpenycMOTpEHO MPOBEACHIUE KOMOMHUPOBAHHBIX 3aHATHI: 3aHATHS COCTOST U3 TEOPETUUECKOM U MPAKTUUECKOM YyacTe, mpruieM
0oJIbIIee KOJIMYECTBO BPEMEHU 3aHUMAET UMEHHO IIPAKTUYECKAs YaCTh.

[Tpu npoBeneHnY 3aHATHI UCTIONB3YIOTCA cienytone Gopmbl paboThI:

- JIeKIUsI-UAJIOT;

- TpakTHyecKas paboTa WHIAMBUAYAIBHO, B IIAPE WK B TPYIIIE;

- MHHH-COPECBHOBAHUS B PaMKaX MPAKTUYCCKHUX 3aHATHUH M KOMaHTHO-UHKEHEPHBIX
MIPOEKTOB;

- caMmocTofATeIbHas paboTa;

- TIPOCKTHaA ACATCIIbHOCTD.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA KYPCA
Jluunocmuuie
VY oOy4arornuxcst Oyayt chopMUpOBaHbI:
- MOTHUBalUA K HECTaHJAaPTHOMY MBIILICHUIO, H300pETaTeIbCTBY U MHUIIUATUBHOCTY MPHU BHIMOJIHEHUU ITPOEKTOB B 001aCTAX
MPOTOTUITUPOBAHUS U IPOTPAMMHUPOBAHUS;
- CTPEMJICHHE K CAMOCTOSITEIIbHOMY MOBBIIICHUIO YPOBHS HABBIKOB IMPOTPAMMHPOBAHMS, MOJACITUPOBAHNS, IPOSKTUPOBAHUS U MIJIOTHPOBAHHUS;
- CIIOCOOHOCTH K MPOAYKTHBHOMY OOIICHHUIO M COTPYAHHUYECTBY CO CBEPCTHUKAMHU U B3POCIIBIMU B TIPOLIECCE MMPOSKTHOM IEATETHLHOCTH.
Memanpeomemmuuvie:
OO6yuaromiuecs npuoOpeTyT:
- YMEHHE HCIIOJIb30BaTh MPOCTPAHCTBEHHOE BOOOPAKEHUE, CTAHYT BHUMATEIIbHBIMU K JICTAJISM;
- acCOLMATHBHOE M aHATMTHYECKOE MBIIJICHHE;
- HaBBIKH UHXEHEPHO-KOHCTPYKTOPCKOM U MPOEKTHOM eATeTbHOCTH;
- HaBBIK OPHEHTHUPOBAHUS B MH()OPMALIMOHHOM MTPOCTPAHCTBE;
- HaBBIK pabOThI B KOMaHJE.
Ilpeomemnuie
OO6yyaromuecs OyayT:
- HUMEeTh MPaKTUYEeCKHil HaBbIK 3D MOAenupOBaHUs U TOCTPOCHHUS MOJIEIH K JanbHewel peanu3anun Ha 3D npuHTepe;
- 3HaTh ocHOBHBIE BUIBI BIIJIA, ux cTpoeHue, Ha3HaUYeHUE U (PYHKITMOHAT,
- WMETh NMPAKTUICCKUI HaBBIK COOPKY U HACTPOWKH M IMTPOTPAMMHUPOBAHHMSI OSCIMIIOTHBIX JICTATSILHBIX allllapaToB;
- WMETh HaBBIK MUJIOTUPOBAHUS HA CUMYJIATOPE U HABBIK Y4EOHOTO MIJIOTUPOBAHUS; UMETh HaBBIK MUIOTUPOBAHUS OT «IIEPBOTO JIUIA» U

MUIOTUPOBAHUS C HcTonb3oBaHueM FPV obopynoBanus.



CIIOCOBBI OITPEJAEJIEHUSA PE3YJIBTATUBHOCTHU OCBOEHMUSA ITPOI'PAMMBbI

B nporiecce 00ydeHus: peanus3yroTcs pa3andHbie (OPMBI KOHTPOJISL: BXOJHOM, TEKYIIUI, TPOMEKYTOUHBIH U HTOTOBBIH.

Bxoonou konmponv HanpaBieH Ha AMArHOCTHKY MCXOJHOTO YPOBHS 3HaHWM, YMEHMH M HaBBIKOB OOYyYaroIIMXCS M OCYIIECTBIISIETCS uYepes3
MOHUTOPHHIOBBIE ITPOLEAYPHI (OIIPOC, AaHKETHI) HA HTAIle IEPBUYHOTO 3HAKOMCTBA € COJCPKAHUEM IPOTrPAMMBI.

Texywuii KOHmMpOIbL TPENAINoNaracT PETYJIAPHYIO OLIEHKY Y4YeOHBIX pe3yJbTaTOB B paMKax 3aHATUS U1 ONEPAaTUBHOIO OTCIIEKUBAHUS
nporpecca 1 KOppEeKTUPOBKU 00pa30BaTEIHHOTO MPOLIECCa B COOTBETCTBUY ¢ MHAWBUAYAIBHBIMU U TPYIIIOBBIMU TOTPEOHOCTSIMUA OOYYaIOLIHXCSI.

IIpomesicymounwviii KOHmpoib BBIIOJIHAETCS II0CIIE 3aBEPUICHUS TEMATHYECKOIO pasfena U CIyKUT WHCTPYMEHTOM IIPOBEPKH YCBOEHUS
KJIIOUEBBIX Pa3/1€JI0B IPOrPAMMBI.

Hmozcoswiii konmpoas OpraHu3yeTcsl 10 3aBEpIIEHUH IMPOrpaMMbl U MpeAroJiaraeT MyOIMyHy0 3alllUTy WHAWBUIYAIbHBIX WM TPYIIOBBIX
IPOEKTOB, AEMOHCTPHPYIOIINX KOMIUIEKCHOE NMPUMEHEHHE MOJIyYeHHBIX 3HAHWN M HaBBIKOB. KakIplil ATan KOHTPOJS CIOCOOCTBYET ONTHMU3ALUU
Nearorn4eckux MEeTO/10B U IOCTHKEHUIO LIEIEBBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

@OopMBI IIPOBEPKU PE3YIIbTATOB:

- Iejarormyeckoe HaOJroeHue 3a IeTbMU B Ipoliecce paboThl;

- Oecena;

- TpakTU4YecKue padboThl;

- COpeBHOBaHHUsA (y4yacThe B COPEBHOBATENBHBIX MEpONpuUATHSAX Mo HampasieHHo BAC pasHbIx ypoBHell, B ToM umcie Bcepoccuiickuit

¢dectuBany pobororexHukn «CTPWIXK», MyHUIMNAnbHBIE W pervoHaidbHBIA STanbl MHTEmIeKTyaabHOH ONMMIIHAAbl HIKOJBHUKOB IO

narnpasnenuto BITJIA, rypaupax ot «HIIL[ BAC Camapay, u ap.);

- BBINOJHEHNE TPAKTUYECKUX ITOJIETOB;

- WHJUBUJYyaJbHbIEC U KOJJIEKTUBHBIE TPOEKTHI.

@®opMbI 1T0/IBEJICHNS UTOTOB PEAIN3aLUU POrpaMMBl (110 pa3zienam yaeOHO-TeMaTHYeCKOro IJIaHa):

- BBINIOJIHEHUE MPAKTUYECKUX MONETOB (BU3yalbHbIX U ¢ FPV obopynoBanuem);



- Tpe3eHTAIMs MPAKTUYECKUX aBTOHOMHBIX MUCCHH I KBaJPOKONTEPOB; MPE3EHTAINS IPOCKTOB.
KPUTEPUU OHEHKHU JOCTUXXEHUSA INTAHUPYEMBIX PE3YJIbTATOB

OneHka JTOCTMXKEHUS IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUs NporpaMmbl «OCHOBBI COOPKHM M YIpPaBI€HUs OECIUIOTHBIMH JIETaTeIbHBIMU
amnmnapaTamMu» OCYIIECTBIISIETCA MO TPeM ypoBHsSIM: HH3KHM (MeHee 50% ocBoeHus mporpamMmHOro marepuana); cpeanuit (or 50 mo 70% ocBoeHus
IporpaMMHOro marepuasa); Beicokuit (ot 70 1o 100% ocBoeHMsI MporpaMMHOT0 MaTepuaa).

VYpoBeHb OCBOEHUS IPOTrPaMMBbl HUXKE CpelHero -o0ydarouuiicss opnajen MeHee yeM 50% mnpeaycMOTPEHHBIX 3HAHWH, YMEHUM M HaBBIKOB,
UCTIBITHIBAET HEKOTOpPblE 3aTpyJHEHUs NpuU paboTe ¢ yduyeOHbIM MaTepualoM; [JONYyCKaeT HEe3HAuYMUTeNbHble OIIMOKM B IPAKTUYECKOH
NeSITeTHHOCTH.

Cpennuii ypoBEHb OCBOCHHS TPOTPaMMBI - OOBEM YCBOCHHBIX 3HAHWW, MPHOOPETEHHBIX YMEHHWH M HaBBIKOB cocrtaBiser 50-70%;
oOyyaromuiicss paboTaeT ¢ y4eOHbIM MaTepHaJoM C IIOMOIIBIO IENarora; BBINOJHAET NPAKTUYECKUE 3aJaHusl; YIOBICTBOPUTENBHO BIAICET
TeopeTHYecKoi HH(OpMaLueil 1o mporpaMmme, yMeeT M0JIb30BaThCsl TUTEPATYPOH.

YpoBeHb OCBOEHHUS ITPOrPaMMBbI BBILIE CPEAHETO - oOydaromuiics osiazen Ha 70-100% npeaycMOTpeHHBIM TPOrpaMMOil y4eOHBIM IJIAHOM; HE
UCTIBITBIBAET OCOOBIX TPYIAHOCTEH MPU CAMOCTOSTENFHON paboTe; BHIMOIHACT MPAKTHYECKHUE 3aaHusI C SJIEMEHTaMH TBOPUYECTBA; CBOOOIHO BiIajeeT
TeopeTH4YecKoi HH(opMaIei o Kypcy, yMeeT aHaIU3UpOBaTh UCTOYHUKH, IPUMEHATH MOTY4YEHHYIO0 HH(POPMALIHIO Ha MPAKTHKE.

YpoBeHb meopemuueckol no020mosKu 00yuarouuxcs BKIOYaeT COOTBETCTBHE TEOPETUUECKUX 3HAHUI MPOrpaMMHBIM TPeOOBaHUSAM, IIUPOTY
KpPYro3opa, CBOOOAY BOCHPHATHS TEOPETHYECKOW WH(POpPMAINU, Pa3BUTOCTh INPAKTHUYECKUX HABBIKOB Pa0OTHI CO CIEHHATBHON JHTEPaTypoOu,
MOJITOTOBKA MIPOEKTOB U €T0 MPE3CHTAIIHA.

YpoBeHb npakmuueckoli n0020MmoeKu 00yYaoujuxcs: COOTBETCTBUE YPOBHS Pa3BUTHs NMPAKTHUYECKUX YMEHHH M HaBBIKOB MPOIPaMMHBIM

TpeOOBaHUSM, BBITIOJTHEHUE MMPAKTHUECKUX TOJIETOB (BU3YyalbHBIX 1 ¢ FPV).



COJAEPKAHUE KYPCA

Beenenue B BIIJIA 1 0CHOBBI NNJIOTUPOBAHUS

BBojHas nekius, 3HAKOMCTBO ¢ 000pYyI0BaHUEM, O3HAKOMIICHUE C TEXHHUKOW Oe3omacHocT. O3HAKOMIIEHUE ¢ KOHCTPYKIIMEH KBaJApOKONTEpa
U €r0 OCHOBHBIMU KOMIOHEHTaMu. OCHOBBI a3pOAMHAMUKH W MPUHIIMIIBI TT0JIETa OECIMIIOTHBIX JIETaTeIbHBIX anmnapaToB. HazHaueHue u ycTpoicTBO
cuctembl FPV-ntunotupoBanus. [IpakTuueckoe 0CBOEHHE CUMYIATOPA BU3YyaIbHOTO mosera (pexum craduiuszainun). O6padoTka 6a30BbIX MAaHEBPOB U
KOppeKLUi TpaeKTopuu B cumyinarope. [lepBbie monérel KBagpokonTepa B y4eOHOI cpene ¢ BU3yaldbHOW opueHTanuen. [IpakThka MaHEBPEHHOT O
noséTa U MPOX0KICHUS 0A30BBIX TPACKTOPHIA. BhINONHEHHE TPAaKTHYECKUX NOJIETOB (BU3yallbHBIX U ¢ FPV).

ABTOHOMHBbIE€ MUCCHH U OCHOBBI 3D-Moe1upoBaHus

BBenenne B OnoyHoe  mporpaMMupoBaHue — MapumipyroB B cpene  DroneBlocks.  Cosmamme W TecTHpOBaHHME ~— aBTOHOMHOIM
MHUCCHH C HWCIOJB30BaHUEM MPOCTHIX anroputMoB. O3HakomieHue ¢ uHTepdericom CAD-cuctemsr Kommac-3b. Brimomuenue 6a3zoBoro 3D-MomenmpoBaHUs
nosie3Hoi Harpysku it BIUTA. TToaroroska 3D-monenu k nedatu ¢ nomoinsio Ultimaker Cura. IMpaktudeckast pabota mo 3D-neyat ¥ MOHTa)Xy MOJICIH Ha JAPOH.

00630p cdep npumenenust BITJIA B rpakIaHCKUX W MPOMBIIUIEHHBIX 1eisix. Kimaccudukanus tumoB BITJIA: KOHCTpYKTHBHBIE OCOOCHHOCTH W MPHHIMITBI BEIOOpA.

Hpe3eHTauH51 MPAKTUYECKUX aBTOHOMHBIX MHUCCHM AJId KBaAPOKOIITECPOB.
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TEMATHYECKOE IINIAHUPOBAHUE

10 xaace
KoanuectBo
Ne MopnyJib
9acoB
1. |BBenenue B BIIJIA 1 0OCHOBBI NWJIOTUPOBAHUS 17
2. |ABTOHOMHBIE MHCCHH B OCHOBBI 3D-Mo1e/iMpoBaHus 17
Hroro yacos 34
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KoaunuecTBo yacoB Jara
n/n Tema ypoka U3y4eHust
Bcero Teopust IIpakTuka
1 BBognas nexmus, 3HAKOMCTBO C OOOpYIOBAaHUEM, O3HAKOMIICHHE C 1 1
TEXHUKOM 0€30MacHOCTH.
5 O3HakoMJIeHHE C KOHCTPYKLMEH KBaJpOKONTepa U €ro OCHOBHBIMHU 5 5
KOMITOHECHTaMH.
3 OCHOBBI a9POAMHAMHKHI M TIPUHIIMITEI MTOJIETA OECIMIIOTHBIX JIETATEIbHBIX 2 1 1
anmnaparos.
4 Haznauenwue u yctpoiictBo cucrembl FPV-nmnotupoBanusi. 2 2
5 [TpakTHyeckoe OCBOEHHE CHUMYJIATOpAa BH3YyalbHOIO IoJieTa (peXuM 2 2
CTaOWIM3aLINN ).
6  OOpaboTka 6a30BBIX MAaHEBPOB U KOPPEKIIUH TPACKTOPHU B CHMYJIISITOPE. 2 2
v IlepBbie HOj‘IéTLI KBaJpOKONTEpa B Y4eOHOH cpelne ¢ BU3YaJIbHOM 2 2
OpHUEHTAIUEH.
8  IlpakThka MaHEBPEHHOTO MOJIETA U TPOXOXKACHUS 0a30BBIX TPACKTOPHUH. 2 2
9  BrbinosHEHHE MPAKTUYECKUX MOJIETOB (BU3YalIbHBIX 1 ¢ FPV). 2 2
10 BBenenne B OJ0YHOE TPOTpaMMHUPOBAaHME MapIIPYTOB B Cpele 1 1
DroneBlocks.
11 Co3nanue U TECTUPOBaHHE aBTOHOMHO 2 2
MUCCHH C UCTIOIB30BAHUEM TPOCTHIX aJITOPUTMOB.
12 Osznaxomienwue ¢ uarepdericom CAD-cucremsr Kommac-3b. 2 2
13 Boimonnenne 6a3zoBoro 3D-mopenvpoBaHMs TOJE3HOM HArpys3Kd JUIs 2 2
BITJIA.
14  Tloaroroska 3D-mozenu x neuaru ¢ nomorsro Ultimaker Cura. 2 2
15 | TIlpaktuueckas pabota no 3D-meyaTy 1 MOHTaKy MOJIEJIU Ha JIPOH. 2 2
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0O630p chep mpumenenuss BIIJIA B rpaxkmaHCKUX M TPOMBIIIICHHBIX

16
eJsX.
17 Knaccudukanus tumoB BIIJIA: KOHCTpYKTHBHBIE OCOOCHHOCTH H 2
NPUHINIBI BEIOOpA.
18  IlIpe3eHTanus mpakTUYECKUX aBTOHOMHBIX MUCCHH JJIsl KBaJPOKOITEPOB. 2
Hroro 25
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOTI'O ITPOLLECCA
Hugpopmayuonnoe obecneuenue:
«Liftoff», «FPV Logic» mais TpeHHPOBKH IOJIETOB B BUPTYaIbHOM Cpejie.
«Pythony mist 06yueHnss OCHOBaM MPOrpPaMMHUPOBAHHUS M CO3/IaHHE aBTOHOMHOTO TI0JICTA.
«DroneBlocksy, «Tello Eduy 6;10uHOe nmporpaMMUpOBaHUE aBTOHOMHBIX TT0JIETOB.
«QGroundControl», «BetaFlight», «INAV», «MissionPlaner» nporpaMmsl a1t HACTPONKH, MPOIIMBKH ITOJIETHBIX KOHTPOJUIEPOB OECIHIOTHBIX
JieTaTesbHBIX aIlapaToB
«Kommac 3/]» cozmanue u pa3paboTka pa3nnvHbix 3J] Mojenei y3/10B WK 4acTei Uit OECIIIIOTHOTO JICTATeIbHOTO armapara
«Ultimaker Cura» nporpamma aist moarotoBku 3/1 geraneii, meyaru Ha 3J] npunTepe.
Memoouueckoe obecneuenue BKIIOYACT B CeOs TICPCUCHB:
JTMIAKTUIECKUX TTOCOOHIA, MATEPHAJIOB,;
MHCTPYKLHUH 10 cOOpKe;
cripaBoYHOTO MaTepuaina u3 [10 s moneros;
00pa31oB MOJieNiel U CUCTEM, BBIINOJTHEHHBIX 00Y4alOIUMHUCS U TIE1aroroM;
IUIaKaToB, (OTO U BUACOMATEPHATIOB,;
KOMITBFOTEPHOT'O U BUIC0 000PY/I0BaHUS;
y4e0HO-METOJMUECKUX TTOCOOHIA TS TIearora u 00yJaronuXxcsi, BKIFOYAOIINX
MH()OPMAIIMOHHBIN, CITPABOYHBINA MaTEepHaIbl HA PA3TMYHBIX HOCHTEIISX;
MEYATHBIX M 3JICKTPOHHBIX PYKOBOJICTB 110 OCHOBAM 3JICKTPOHUKHU
Mamepuanvno-mexnuueckoe obecneuenue:
HOYTOYK ¢ [10;
RC-mymnsbT;

pa3nuyHbIe HAOOPHI st COOPKU MYJIBTUPOTOPHBIX BITJIA;



3aBojickue Mojenu mynbTupotopHbix BITJIA (DJI Mavic Mini, DJI Tello, DJI Mavic 2 Pro);
ouku 111 FPV-noneTos;

FPV-monymn;

Habop Raspberry Pi nist aBToHOMHOTO M0JIETa;

3D npunTep;

KOMILIEKTBI PE3UCTOPOB, KOHICHCATOPOB, TMOOB U IPYTUX 0a30BBIX AIEKTPOHHBIX
KOMITOHCHTOB;

HabopsI 1 cOopku u mporpammupoBanus BITJIA (Arduino u Raspberry Pi).
y4eOHBIN MporpaMMUpyeMblii MUKpokBagpokontep ARA Mini;

KOHCTpYKTOp yueOHoro kBajapokonrepa ARA EDU;

KOMIUICKT JiJIsi COOpKH copeBHOBaTeIbHOTO ApoHa ARA FPV;

HHTCpPAKTUBHAA TOCKaA.
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