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HanpaBneHHOCTb: TeXHUYecKas

BO3pacT obyvatowmxes: 12 - 16 net

«KBagpokonTtepsl 1 6ecnnoTHbie neTaTenbHble annapaTtbi»
(144 wyvaca)

Cpok peanusauum nporpammel - 1 rog
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PaspaGotuuk nporpammbr:

LleHTp passuTus COBPEMEHHbIX KOMNeTeHuui

Tennos EsreHui Cepreesuy,
neaaror 4onosHUTeNLHOro obpasoBaHus —
LEeHTPa pasBuUTUA COBpeMeHHbIX KOMMeTeHLUui c}«? = Tennos E.C.

PACCMOTPEHO

Ha 3acefaHun meToauyeckoro coseTa LUPCK

Mpotokon Ne 7 o «;)Zf» OKTABps 2019 . (

KnumaHosa M.A.

MNpeacenartens meToanueckoro coseta L|PCK \f

Hactosiwas nporpamma sensietcs cobcTBeHHOCTbI0 Camapckoro rocyapCTBEHHOro
TEXHNYECKOro yHUBepcuTeTa.

Hactoswas nporpamma He moxeT 6uiTh MOJIHOCTBIO MNN YaCTUYHO BoCTpOu3BeaeHa,
TpaxupoBaHa u pacnpocTpaHeHa B KayecTee ouumansHoro wusgaHus 6Ges
paspelueHus Camapckoro rocyapcTeeHHoro TEXHUYECKOro yHuBepcuTeTa.



1. NOACHUTENbLHASA 3AMUCKA

1. Kateropus o6yvatowmxcs: obyyarLmecs 6 - 9 KNaccoB LUKOML.
2. HanpaeneHHocTb nporpammb:: TeXHUYecKasl.
3. HoBusHa, aKTyanbHOCTb, nepgaroruyeckas uenecoobpasHocTb: HOBU3HA U
akTyanbHoCTb laHHON NporpaMMbl o6ycrasnuBaeTcs TEM, YTO AnCUMNNNHA copep)uT
B cebe usyueHue Tematnyecknx o6bekToR Manon aBuauuu, akTUBHO pasBuBatoLleiics u
CTaHOBALLeCs NoNynspHOit NOBCEMECTHO. Ans acbdekTuBHoI AeaTensHOCTY B AaHHOM
oTpacnu HeobxoAuM onpeneneHHbINi Habop 3HaHWii N HaBbikoB. HauBornee ABHbIN
NPUMep TakuM: HaBbIKKM ynpaBneHus OecnunoTHLIM neTaTtenbHbLIM annapatom (BJ1A),
SHaHue cucrem BJIA, ymeHue fiporpammuposanus BIA u 1.4. OByyenne B pamkax
AaHHOW MporpamMmbl OaeT BO3MOXHOCTE B NOSHOM obbeme u3yunTb JaHHble
KOMneTeHuun.
4. Llenb n 3agaun nporpammer:
Uenbio  nporpammbl  sBnseTcs opmupoBaHne HaBbIKOB obpaweHus c¢ BJIA,
BbIpaXatwumxcss B o6WMX 3HAHUAX Manoi u BecnunotHomi aBnaunKn, HaeblKax
MUNOTUPOBaHUS BECNUNOTHBLIX NeTaTenbHbIX annaparos, cnocobHocTsix paboTaTth ¢
TEXHONOrMAMN MaLUNHHOTO 3peHus u FPYV.
[Ans peanusauum nogo6HbLIx Lenein opmupytotes cnepywwme sagayu;
® O3HakoMuTb obyvawluxcs co CTPYKTYpOl Manoii asuauum: npUHUMNaMu
(PYHKLMOHMPOBAHMA BECNNNOTHBIX nerarenbHbix annapatos (BJ1A); CTPYKTYpOIii
fiporpammHo-annaparHbix Yyactein BJIA:
* dopmupoBaTh HaBbIKK obyvarowmxcas B o6nacty KOHCTpyupoBaHusi BJ1A
(noabopa anemeHTOB neéTaTtensHoro annapara, c6opku u nanku, HacTponke);
® (OpMUPOBATL HaBbIKM yhpaBneHWs feTatenbHbIM annapaTom nocpeacTBOM
AVNCTAHUNOHHOrO ynpasneHusi, ¢ npuMeHeHnem TexHonorni FPV un mawmnHHoro
3PEHNA NOCPeACTBOM OpraHusaLum NPaKkTU4ecknx 3aHAaTuim c BJA.
5. OTnuuuTenbHble OCOBEHHOCTU AaHHOI nporpaMmsl  OT yxe CyLLEeCTBYOLLNX
AONONMHUTENbHLIX  06pa3oBaTenbHbIX nporpamm:  nporpamMma  npepocTasnsieT
BOSMOXHOCTb  OpraHusauMm  nofHoro CnekTpa  Heobxoaumoi  uHopmaumm
MOCPEACTBOM TEOPeTUYEeCKUX 3aHATUIA B MaKCMMAaNbHO AOCTYNHOM BuAe, Hanuune
GonbLuoro KonuyecTsa NpakTUYECKUX 3aHSTUI NPEeAoCTaBnaeT BOBMOXHOCTL paboTaTh
C MONHOMYHKLMOHANBbHLIMU OB6beKTamm OTHOCALLUMXCA K KaTeropum 6ecnunoTHbIX

neTatenbHbIX annapatos. lNpenocTaBnss BO3MOXKHOCTS obyuatowemycsi npuobpectu

3



HaBbIKM B NUNOTUPOBaAHUM OAHHBIX annapatos, B ux cGopke 1 naiike, CXEeMOTEXHUKe
ycTpoiicTea. [laHHble  HaBbiky Nno3BOMAT B ganbHelilem obyuvatoiemycs
camocTosATenbHo obyyaTbes 1 pabotate B [gaHHOW o6nacTu Oes 3aTpygHeHnii,
OpraHu3oBaB nerkuin CTapT B AesiTenbHOCTY.

6. Bospacr gerteit, yHacTByOLLMX B peanusauum JaHHoik nporpammel: 12-16 ner.

7. Cpoku peanusaumm nporpamMmbl (MPOAOMKUTENBHOCTb obpasoBaTenbHoro npovecca,
dTanbl, NEPNOANYHOCTb NPOBeAEHNS 3aHATWIA, NPOAOIKUTENLHOCTS OAHOro 3aHsATUSA):
obpasoBaTenbHblii NPOLIECC ANUTLCS 0AMH yYeBHbIi rog,

Mporpamma paccuntaHa Ha 36 Heaenb obyyenus, oblyee konuyectso akageMunyeckux
HacoB — 144. OcHoBHOM chopmoii sBRSIOTCS rpynnoBble  3aHATUs. B ocHose
obpasoBaTenbHoro npoLecca NexuT NpoeKkTHbIN noaxon.

OcHoBHas hopma pa6oTsi TEOPETUYECKOIN YaCTN — NEKUMOHHLIE 3aHSTUS B rpynnax 12
- 14 oByuarowumxcs. MpakTuyeckue 3a[laHnsa nnaHupyeTcs BLINOMHATL NHOUBUAYaNbLHO,
B Napax n B Manbix rpynnax. 3aHstus fpoBOAATCS B BUAE Becen, ceMuHapos, nekuui.
Ons HarnagHocTu n3yvyaemoro MaTtepuana ncnonb3yercs pPa3nuyHbIii
MynbTUMeaniHbI MaTepran — npeseHTauuu, Buaeoponuku.

8. Konuuecteo obyualowmxes B rpynne: 12 -15 YerioBexk.

9. Matepuansl 1 o6opygosaHue NPOrpammbl: TeopeTuyeckuii matepuan nogaertcsa B
BUAe rpaduyeckux npeseHTaumii NOCPEACTBOM MpPOEKTOpa U MPOEKLMOHHOI BOCKNM;
MPaKTUYeCKe 3aHATUSI BLINOMHSIOTCS obyvatowmmucs Ha MK 1 Ha Gase roTOBbIX
UPMEHHbIX KBAAPOKOMTEPOB U CGOPHbLIX KOHCTPYKTOpax netatenbHbIX annaparos,
BKtoYarowmx B cebs TexHonorum FPV u MALUNHHOTO 3peHUsi N CooTBETCTBYIOLEro
nepecupuiitHoro o6opygoBaHus (kBagpokonTepbi DJI, KOHCTPYKTOPbI  Xy>a-visio,
Lnemsl AR/VR) u TectoBbix MakeTax Ha Gase OAHONNaTHbIX cuctem (RaspberryPl).

10. ®Dopmbl U pexum saHsTUN: SaHATUSI COCTOSIT M3 OABYXYACOBLIX YPOKOB fOBa pasa B
HEAENIo; 3aHATMA NPoBOASATCS ¢ YepenoBaHWeMm Teéopus-npakTuka, nubo CooTHOLIEeHue
Teopusi/npakTuka cocrasnser 1 Kk 2 u Gonee. Pexum sausTuin: 2 pasa no 2 yaca B
Hefento. CTpykTypa AByx4acoBoro 3aHsTus:

* 45 MUHYT — paboyas YyacTb;

* 15 MUHYT — nepepbiB (oTabIX);

* 45 MUHYT — pabouyas yacTs.

Mporpamma npeanonaraet ee MONTHYI0 NN YacTU4Hylo peanusaunio B ANCTaHLUMOHHOM
thopmare.



11.  Oxupaemslie pe3yneTatbl U cnocobbl ux NpoBepku: obyvarowmecs AOMKHbI
YCBOUTL TeopeTuveckne HaBbiku B obnactun manoi aBnaumm un BJA B YacTHOCTH,
Heobxoaumele ans cospanus BJIA u ymeHus nUNoTUpoBaTek NoAo6HbIe annaparsl
(nubo skcnnyaTtuposaTth ux no Tpebyemomy HasHa4YeHuto), nposepsiTL KkoTopble
NaHUpyeTca  nytem  gemoHcTpauum PE3YNbTAaTOB  npakTU4yeckux 3aHATUN,
MPOXOXAEHUM OnpoCcoB M aHanuie METOLOB peanusauuu 3sapgay NPOXOAMMBIX Ha
MPaKTUKe, Npu KOTOPbIX OLEHUBAOTCS akTopsl CBUOETENbLCTBYOLWME O AOCTATOYHOM
OCBOEHUM MaTepuanos kypca.

12.  ®opmbl nogsepenus utoros peanusauun nporpammei (BbICTaBKM, dectusanu,
COpeBHOBaHMUA, y4yebHo-uUccnenoBaTenbckue KOH(bepeHuun u T. 4.): uTorosoe
TECTNpoBaHue no TeopeTUyeckomy u npakTuyeckomy marepuany. dopma noaseaeHus
WTOroB peanusauun nporpammel — AEMOHCTPALIMOHHBINA BbINET C NOCTaHOBKOI Lenesbix
3agay. OgHaKko OCHOBHLIM METOLOM KOHTpons OyneTt saknioyaTbes B OLIeHKe ypoBHel
HaBbIKOB nunoTtupoBavus BIIA n UCNonb3oBaHUA TexHonoruin FPV u MaLllUHHOro

3peHnA B pamkax AEMOHCTPaLMOHHOro BbineTa ¢ NOCTaHOBKOW LieneBbIX 3agad.
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5. METOOUYECKOE COLEPXAHUE AONONMHUTENLHOWU
OBLLUEOBEPA3OBATENIbHOM OBLLUEPA3BUBALLIOU MPOrPAMMBI

«KBagpokonTtepsbl 1 BecnunotHble netatenbHbie annaparbi»

®opmbl  3aHATUI Mo KaXOoN Teme noppasymeBaeT aenehve Ha KpaTtkyio
TEOPETUYECcKyto YacTb N 0GbeMHYI0 NPaKTU4ECKyl0. 3aHATUS BKNIOYAIOT 3NeMeHTh| Urpbl
n Gecenbl noseonsioT MakcuManbHO yMEeHbLNTb KOMUYecTBO KOHCNeKTupyemoro
Mateépuana, n Ha 6ase npaKkTUYECKUX 3aHSTUIA U3y4aTb npegmeT HenocpeacTBeHHO C
MPUMEHEHNEM Kak BUPTyanbHbIX, Tak u busnyeckux mogeneii n3yyaembix,
TECTUPYEMbIX 06beKToB, MCMOnb3ys NOMOLUbL NpenojaBaTensi B OTHOLUEHUM MOMEHTOR
BbISbIBAOLLMX 3aTPYAHEHWE B N3yyeHun. 3aHsTue POBOAATCA B creaytoLmx hopmax:

® MNpakTU4eckKoe saHsiTue

® 3aHATUEe-COpeBHOBaHME;

* Workshop (pa6ouas MacTepckas — rpynnoeas pa6oTa, roe Bce
® YYaCTHMKWN aKTUBHbI U CaMoCTOATENbHbI);

® KOHCynbTauus:

® BbiCTaBKa.

B kauectBe paupakTuueckoro Matepuana ucnonb3yloTcs  rpaduyeckne
MPE3eHTaunm 1 HenocpeacTBeHHas Tex wnm WHbIX npouefyp B uUCMonb3yembix
CnCTemax, anemMeHTax u obbeKkTax CBSI3aHHbIX ¢ BJ1A, nporpammHom obecneyeHun. B
XOA€ NpakTU4eckux saHATWIN NpenoaaBaTtesns SBnseTes KOHCYNbTaHTOM.

Ans npoeepku MPOMEXYTOYHbIX PE3yNIbTaTOB OLEHUBAETCH KAYeCTBO UTOroBoW
paboTbl no «kaxpoit Tewme, pasfeny, Ha OCHOBaHUMM COOTBETCTBUS napamerpam
BbIMONHEHHON paboTbl (MO yHKLUMOHAMBHBIM napameTpam) NoCTaBneHHOMYy 3afaHuio,
0es yyeTa BTOPUYHBIX MPU3HAKOB N NapaMeTPOB UCMONHEHUS 3a4a4u.

6. TPEBOBAHUSA K OLLEHKE KAYECTBA OCBOEHUA OBLUEPA3BUBAIOLLEMN
MPOrPAMMBGI

«KBagpokonTepsl n 6ecnunoTHbie netatenbHble annapaTtbi»

dopmbl 1 MeToabI KOHTPOJIS1 N OLIEHKU Pe3ynbTaToB 0CBOEHUS MoZaynein cogepkartcs B
Tabnuue 4.

Tabnuua 4.
HaumenosaHue mogyneii OcHoBHble nokasartenu dopmbl U MeTORI
OLIEHKY KOHTPOMNSA U OUEHKW
OcHoBbl BecnunoTtHoi CTpyKTypupoBaHHOCTb, Becepa
TEeXHUKU ACHOCTb U3NOXEHWS,
NoNHoTa UHopmaLmm
Ynpaenenue BJ1A CTpyKTYypupoBaHHOCTb, Becepna, nemoHcTpayus
o6bem uHgopmauum, HaBblka NUIOTUPOBaHUS
YPOBEHb BnageHus
HaBbLIKOM UCMONb30BaHUS
GaTapeil, yposeHb HaBbika
NUNOTUPOBaHMUSA
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Cbopka KBagpokonTepa YpoBEeHb MOHTaxa: HemoHcTpauns

Ka4ecTBo 1 oTcyTCcTBUE pesynbTaTtos c6opku
AedekToB cbopku, Moaenu
Mo3TanHOCTL Npoueccea,
PYHKUMOHaNLHOCTb
cobpaHHoi Mmogenu
Cucremsi FPV n CTDYKTyprIpOBaHHOCTb, Becepa, AEeMOHCTpauus
MaLLUMHHOro 3peHus KavecTBo cbopku, HaBblKa 3kcrinyaTayum

Ka4yecTBo nepenaun
CUrHana, HaBbIKu

aKcnnyatayun
MunoTuposaHue YpoBeHb BrageHus Becepga, AEeMOHCTpauus
KBagpokonTepa BCrioMmoratenbHbIMU HaBbIKOB NMMNOTUPOBaHUS

TEXHONOrMaMM, YPOBEHb KBagpokonTtepa
HaBbIKOB Mun OTUPOBaAHMA

7. MATEPUANBHO-TEXHUYECKUE YCINOBUA PEANU3ALUMU NMPOrPAMMbI

Tabnuua 5
= HaumeHoBaHue Bua 3anatuin HaunmeHoBaHune obopynosaHus,
cneunannanpoBaHHbIX nporpammHoro obecneyexus
ayanTopuin, kabuHeTos,
naboparopuii
AyanTopus y4ebHas TeopeTunyeckue
(y4e6Hbiii knacc) 3aHATUS; KomnbioTep, mynsTume aniibii
npakTuyeckume NPOeKTOop, akpaH, focka
3aHATUA
KomnbloTepHbii npaxkTuyeckue KBaapokonTep u 6ecnunoTtHolie
| kmacc 3aHATUSA netartenbHble annaparsi

Peanusauus nporpammsl B AUCTAHUWUOHHOM hbopmaTe MONMHOCTBIO UnY
HaCTU4YHO OCYLUECTBNSIETCS C MOMOLLbIO NPOrPamMMHON  CUCTEMbI  AUCTAHLMOHHOO
obyyeHuss Moodle Caml TY, ycTaHOBNEHHON Ha CeépBepHOM  obopygoBaHuu,
HacTpoeHHo ] ONTUMU3NPOBAHHOIA non y4ebHo-mMeToanYeckue 3agauu
obpasoBaTenbHbIX nporpamm. Kpome Toro, B 06pasosaTensHom npowuecce MoryT ObiTb
MCNonb3oBaHbl BeG-cepsuchl MnaThopme Google, pecypchl coumanbHbIX ceTeii —
YouTube, BKoHTakTe, Facebook, Instagram, Twitter, nporpammHoe obecnevyeHne ans
npoBeaeHnst BuaeokoHgpepeHLuit (BebuHapos), B Tom yncne Skype».

8. YYHEBHO-METOUYECKOE OBECMNEYEHUE NMPOrPAMMBI

1. BenuHckas K)G. Peanusayus AoNyCTUMbIX MaHeBpPOB
YeTblpexaBuraTensHoro BepTonera [OnekTpoHHbIi pecypc]. Pexum
Aoctyna: http://ainsnt.ru/doc/551872.html . Hata gocryna 30.07.2019.

17



2. KaHaTHukos A.H., Kpuwienko  A.M., Tkaues C.B.. [onyctumsie
MPOCTPaHCTBEHHbIE  TpaekTopuu GecnunotHoro  nertatensHoro annapata B
BEPTUKaNbHOM NnocKocTy [3neKTpoHHBbIi pecypc]. Pexum
aoctyna: http://www.technomaq,edu.ru/doc:/367724.html . data goctyna 30.07.2019.

3. Ecumos E. Mporpammupyem KBaZpokontep Ha apayuHo [OneKTpoHHbII
pecypc]. Pexxum goctyna: https://habr.com/ru/post/227425 Hara poctyna 30.07.2019

9. OLEHKA PE3YNbTATOB OCBOEHWA NPOrPAMMbI

B npouecce o06yyeHus obyvarLmecs BbINOAHSIOT npakTnyeckne paboTwl,
TeCToBble paboTbl, NpuHUMalT yyacTue B COPEBHOBAHMAX U [PYrX KOHKYPCHbIX
MEponpusituax. B saBepiieHuu obyuenns YHacCTHUKM NpeacTaBnsT CBOI NPoekT —
AEMOHCTPaUNOHHBLIA BbINeT. OCHOBHbBIM MeTO[OM KOHTpons GygeT oueHka YypOBHel
HaBbIKOB nunotupoBaHus BJIA u ncnonb3oBaHMa TexHonornin FPV un MaLUUHHOro

3peHus.
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