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IMosicuuTeILHAS 3aIMCKA

AKTYaJIbHOCTB JAHHOM IPOrpaMMBbI B TOM, YTO OHA Peau3yeT MOTPEeOHOCTH 00yJaroIuxcs B
TEXHUYECKOM TBOPUYECTBE, PA3BUBACT MHKECHEPHOE MBIIUICHUE, COOTBETCTBYET COLIUATIbLHOMY
3aKa3y O0IeCTBa B IOJrOTOBKE TEXHUYECKH IPAMOTHBIX CIIEL[UAIUCTOB.

AKTYaJIbHOCTb Pa3BUTHS 3TOM TEMBI 3aKI0YAETCA B TOM, YTO B HACTOALIMI MOMEHT B Poccun
Pa3BHUBAIOTCSI HAHOTEXHOJIOTUH, MEXAHUKA, DJIEKTPOHHUKA U IPOTPAMMHUPOBAHKE. Y CIIEXU CTPAHBI
B XXI Beke OyayT onpenensTh He MPUPOIHBIE PECYPCH, @ YPOBEHb HHTEIUIEKTYaIbHOTO
IOTEHIIMAJA, KOTOPBIA ONPEIENIAETC YPOBHEM CAMBIX IIEPENOBBIX HA CETONHAIIHUMI I€Hb
TEXHOJIOTUH. YHHUKAJIbHOCTh OCCIIMIIOTHBIX TEXHOJIOTUH 3aKITI0YACTCS B BO3MOXKHOCTH
00BbEIMHUTH KOHCTPYUPOBAHHUE U MPOrPaMMHUPOBAHHUE B OJJHOM KYypCe, 4TO CIIOCOOCTBYET
MHTETPUPOBAHUIO MPETOAaBaHUs HH(POPMATHKH, MATEMAaTUKHU, PU3UKH, YEPUCHUS,
€CTECTBCHHBIX HAayK C Pa3BUTHEM MHXCHEPHOI'O MBIIUICHUS, Y€PE3 TEXHUYECKOE TBOPYECTBO.
TexHu4eckoe TBOPYECTBO — MOLIHBIM HHCTPYMEHT CUHTE3a 3HAaHUH, 3aKJIabIBAIOLIUI IIPOYHBIE
OCHOBBI CHCTEMHOTI'0 MbIIIIeHUs. Takum 00pa3oM, HHKEHEPHOE TBOPUYECTBO U J1a00paTOpHbIE
HCCJIEI0BAHNS — MHOIOTPaHHas AESTENbHOCTh, KOTOPAsl TOJKHA CTaTh COCTABHOM 4acThIO
MOBCEHEBHOM KU3HU Ka)KI0ro 00y4aromerocs.

®opma 00yueHuUs : OUHas

TpynoeMkocTs mporpammsi: 36 4

Bo3pact yyamuxcs: 13-17 ner

Pexxum 3ansaTuii: 1 pa3 B Hegemo no 1 gacy

esb: 06yueHne NUIOTUPOBAHUIO U 3HAKOMCTBO € YCTPOMCTBOM OECIMIIOTHBIX JIETATEIbHBIX
anrmaparos.

3agaun:

1. JlaTh mepBOHAYAIbHBIC 3HAHUS O KOHCTPYKLUHU OCCIIMIIOTHBIX JICTATEIBbHBIX allapaTos;

2. Hayuuts npuemam 6€3011acHOrO MUJIOTUPOBAHUS OECIUIIOTHBIX JIETATENIbHBIX allapaTos;
3. Hayuuts npuemam a3pooTOCHEMKH.

Ilnanupyemsble pe3yJbTaThl

[Tporpamma 103BOJISIET JOOMBATHCS CIEAYIOIINX PE3yIBTATOB OCBOCHUS 00pa30BaTeIbHON
POTpaMMBI:

B nuunocmuom nanpaenenuu:

e c(hOPMHUPOBAHHOCTb [TO3HABATENIBHBIX HHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPUECKUX
CIOCOOHOCTEN yJaluxcs;

e  CaMOCTOSTEJILHOCTh B MPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUUECKUX YMEHUH;

e TOTOBHOCTB K BEIOOPY KH3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMU HHTEPECAMHU
¥ BO3MOXKHOCTSIMU;

e CTpEeMJIEHHE K CAMOPA3BUTHUIO, CAMOOOPA30BAHUIO U CAMOBOCITUTAHHUIO

e CcHocoOHOCTB paboTaTh ¢ MH(OpMaIUel B I00ATbHBIX KOMIIBIOTEPHBIX CETX.

B memanpeomemnom nanpagnenuu

e OBJIAQJICHUE HABBIKAMH CaMOCTOSATEIBHOTO MPHOOPETEHNsI HOBBIX 3HAHWM, OpraHu3aluu
y4eOHOI eI TEeNFHOCTH, TOCTAHOBKH IIeJIeH, INTAHUPOBAHUS, CAMOKOHTPOJISI M OI[CHKH
pe3yabTaTOB CBOCH NS TEIbHOCTH, YMEHUSMH MTPEIBUIETH BO3MOKHbIE PE3yIbTaTh
CBOMX JICUCTBHIA;

e IPUOOpETEHHUE OMbITA CAMOCTOATENBHOTO MOKCKA, aHATN3a U 0TO0pa HH(OpMAIUU C
UCTIOJIF30BaHUEM PA3IMYHBIX UCTOYHUKOB M HOBBIX WH(POPMAIIMOHHBIX TEXHOJIOTHH TSI
peleHHs Mo3HaBaTeNbHbIX 33/ay;

e Pa3BUTHE MOHOJIOTUYECKOH M JUATOTHYECKON pedr, YMEHHSI BRIpaXKaTh CBOU MBICIIH U
CHOCOOHOCTH BBICIYIIUBATh cOOECeTHUKA, IOHUMATh €T0 TOUKY 3pEHHsI, IPU3HABATh
NPaBo JIPYTOTO YeIOBEKa Ha MHOE MHEHHE;

e OCBOEHHE IIPUEMOB JICHCTBUI B HECTAHJAAPTHBIX CUTYALIUAX, OBJIQJICHUE
IBPHUCTUYCCKAMHU METOJIaMH PEIIECHUS TPOOIIeM;



bopMupoBaHHE YMEHUI padOTaTh B IPYIIIE C BHITOTHEHHEM PA3IMYHbBIX COIMATBHBIX
poneixi, MNPpEACTaBJIAThL U OTCTAUBATHL CBOU B3TJIAABI U YGG)KI[GHI/ISI, BCCTU JUCKYCCHUIO.
OBJIaJICHHE CITOCO0AMK OpPTaHU3AIMH [eJICTIOIaraHusl, INIAHUPOBAHHUS, aHAITN3a,
peduiekcHuu, CaMOOIEHKH.

B npeomemnom nanpaenenuu:

YMeHue IPOBOAUTh HACTPOMKY U OTIAAKY KBAJIPOKOITEPA;

BrnaneHne HaBbIKaMU yIIpaBJICHHs KBaJPOKONTEPOM B ITIOMEILIEHUY, HA YIIULE U
a’poOTOCHEMKOIA;

3HaHMs YCTPOMCTBA U IPUHIIMIIA JEHCTBHS KBAAPOKOITEPOB;

YMeHnne oOHOBISATH MPOrpaMMHOE 00ecrieueHHe MOJIETHOIO KOHTPOJLIEepa;

VYMeHue T0oKIaabIBaTh O Pe3yabTaTax CBOErO UCCIIEI0BAaHUS, UCIIOIb30BATh CIIPABOYHYIO
JUTEpATypy U APYrHe UCTOYHUKH MH(POPMALINY;

VYMeHHne paiioHaIbHO U TOYHO BBINOJIHATH 3aJaHHE.

Yyenux Haydumcs

cOo0JTI01aTh MPaBUIIa 0€30MAaCHOT0 YIIPABICHHUS OCCIUIOTHBIMU JICTATSILHBIMU
armaparamu;

MOHUMATh MTPHUHIIMIT ACHCTBUSA U YCTPONUCTBO KBAIPOKOIITEPA,;

MMOHUMATb KOHCTPYKTUBHBIC 0COOEHHOCTH Pa3IMIHBIX MOI[CJICﬁ KBaAPOKONTCPOB,
OHUMATh KOHCTPYKTHBHBIE OCOOCHHOCTH y3JI0B KBaJPOKOITEPA;

CaMOCTOSTENILHO PellaTh TEXHMUYECKHUE 3a/1a4U B IIPOIIECCEe PadOTHI C KBaJAPOKOITEPOM;
IUIAHUPOBATH XOJ1 BBITOJHEHUS 33 [aHNU;

MIPOU3BOTUTH a3PO(POTOCHEMKY.

Yuenuk noyvyum 603MOAHCHOCNIb HAYYUMDbCAL.

ITornmarsn IMPUHIHUIT pa6OTI)I CHUCTCM aBTOMATU3allMU KBAAPOKOIITCPOB.

®opmbl 00yUYeHHs: TPYNIOBas U UHAUBUyaJIbHAS.
MeToabl 00yueHHs: HAarJISAHO-TIPAKTHYECKUH, 00BSICHUTENbHO-UIUTIOCTPATUBHBIN, YACTUYHO
ITOMCKOBBIN, UTPOBOM.

Y4edHO-TeMaTHUYeCKOe MJIAHHPOBAHHE

Ne Tema KomnuectBo| Kanennapueie| @akrnueckue
/1 4acoB CPOKH CPOKH
Pa3zoen 1. Beedenue 6 kypc (6 uacos)

1-2| Teopus BITJIA. Uctopus 2 CeHTs0pb

CO3/1aHUs, PAa3HOBUIHOCTH ,
npumeHenue BITJTA. Buast
KONTEPOB

34

OcHoBHbIE 0a30BbIE 2 CeHTs6pb
AJIEMEHTHI KOIITEpPA.
[TonérHeIil KOHTpPOILIED.
KonTponneps! ABUraTenen.
beckonnekTopHele U
KOJJIEKTOPHBIE MOTOPBI.

[TpaBuiia 6e30mMacHOCTH 2 CeHTs0Db,
IpU TOJATOTOBKE K OxTs16pB
10JIeTaM, YIIPaBJICHUN




OECIMIOTHBIM
JIETaTCILHBIM alapaToM

Pa3zoen 2. Ilpeononemnan noozomoeka, Hacmpoiika keaopokonmepa (4
yaca)

7-8 3HaKOMCTBO ¢ 2 OxTs16pB
kBagapokonrepamu Tello,
Coex Knesep 4PRO.
N3yueHne KOMIIOHEHTOB.
3apsaKa akKyMyJIITOPHBIX
OaTapeii, yCTaHOBKA.
YcraHoBKa, CHATHE
3alUTHOU KJIETKH. 3aMeHa
POTIEIICPOB

9- | PaccMoTpeHHE BO3MOXKHBIX 2 OxkTs10pb
10 | meucnpaBHOCTEH
KBaJIPOKOIITEPA U ITyTeH

YCTpaHEHUS
HEHCIIPAaBHOCTH
Pazoen 3. Buzyanvnoe nunomuposanue (26 uacog)
11- Teopus pyuHoro 2 Hos6pp

12 | Bu3yanbpHOTO
NUJIOTUPOBaHUA. TexXHUKa
0€301acHOCTH TPH JETHOM
JKCILTyaTaluy KONTEPOB

13- Ilepssiii B31eT. 3aBUCaAHUE 2 Hos6ps
14 | na manoii BeIcOTE.
[TpuBBIKaHKE K TYIBTY
yIIpaBIICHUSI.

15- Ilonérel Ha KomITEpE. 4 JexaOpb
18 | Baner. Bucenue. [Tonér B
30He nuioTaxa. Briepen-
Ha3a/1, BJICBO—BIPABO.

ITocanka
19- Ilonérer Ha KOTITEPE. 4 SlaBaps,
22 | Baner. DeBpaib
23 [Tonér mo kpyry, ¢ 4 deBpaiib,
26 | ynep>kaHHEM U Mapt

U3MEHEHHEM BBICOTHI.

ITocanka
27- Tlonérel Ha KONITEpE. 6 Mapr,
32 | Baner. Ilonerst o Ampenpb

3a/laHHOM TPaeKTOpHH, C
pa3BOPOTOM, U3MEHEHUEM
BBICOTBI, IPEOAO0TIECHUEM
npenstcTBui . [locaaxa.

33- Iloser ¢ ucnoab30BaHUEM 2 Arnperns,
34 | dbyHKIMU yaepKaHUS Mait
BBICOTHI M Kypca.
IIpousBenenue
a’p0oOTOCHEMKHI
35- CopeBHOBaHHE 2 Mait

36




CoaepsxkaHue nmporpaMmbl
Pa3zgen 1. BBenenue B kypc (6 4acos)
Teopus. Yto Takoe BITJIA. McTopus co3ganus, pa3HOBHIHOCTH, TPUMEHEHHE OECITMIIOTHBIX
JIeTaTeNIbHBIX aNllapaToB B Hallle BpeMs, B Ommxkaiiem OynymeM. Buast konrepoB. OcHOBHBIE
0a3oBble As1eMeHThl Kontepa. [lonérapiil konTposep. Kontpomneps! apurateneii. bec
KOJIJIEKTOPHBIE U KOJUIEKTOPHBIE MOTOPBI
[TpaBuia 6e30MacHOCTH MPH MOJATOTOBKE K MOJIETaM, YIPaBICHUN OECIMIOTHBIM JI€TaTeIbHBIM
anmnapaTom
Dopma npogedernus 3anamuil — yaeOHass TUCKYCCHSI, SBPUCTHYECKas Oecena

Pa3nea 2. [IpeanosnerHasi NOAroTOBKA, HACTPOliKa KBaJpokonTepa (4 yaca)

Teopus. 3nakomcTBO. M3ydueHrne KOMIOHEHTOB. 3apsiika aKKyMYJISTOPHBIX OaTapeii, ycTaHOBKa.
VYcTaHOBKa, CHATHE 3aLIUTHON KJIETKU. 3aMeHa MporneuiepoB. PaccMoTpeHne BO3MOKHBIX
HEHCIIPAaBHOCTEH KBaJPOKOINTEPA U IyTEH YCTPAHEHUSI HEMCIIPABHOCTH.

[Ipaktuka. [Ipaktudeckas paboTa ¢ IpeaoCTaBICHHBIMU KBAIPOKONTEPAMH, U3yUCHHE
KOMIIOHEHTOB, OTPa0OTKa TEOPETUYECKUX 3HAHUI MO MOATOTOBKE U 3aMEHE DJIEMEHTOB
KBaapokonrepa. Hactpoiika, moaxitoueHue anmnapaTrypsl.

Dopma npogedenus 3anamull - TPaKTUKO-OPUEHTUPOBAHHbIE yueOHbIE 3aHATHS, Pa00Ta B MUHU-
rpyImax

Pa3znen 3. BusyasibHoe nuiioTupoBanue (26 4acon)

Teopus. Teopust pydHOT0 BU3YaIbHOTO MHJIOTUPOBaHUs. TexHnKa 6€30MacHOCTH MPpHU JIETHOU
skcruryaTanuu konrepos. [loBropenue Th. Teopernueckue 3HaHUA 11O B3JIETY, MIOJETY BIIEPE,
Ha3aJ| BJIEBO, BIIPABO, 3aBUCAHUIO B BO3JIyX€E, a TAK XKE 110 U3MEHEHUIO BBICOTHI.

[TpakTuka. [IpakTuueckas padora ¢ mpeaocTaBIeHHBIMU KBaIPOKOIITEPAMH, MOTy4YEeHUE
IIEPBUYHOTO OIbITA YIIPABIEHUS KBaJpoKonTepoM. Pa3BuTie HaBBIKOB ypaBieHUs, IOATOTOBKU
Y HACTPOWKH KBaJPOKOTEPA.

OOyueHue B3JIeTy, I0Ca/IKH, YAEeP>KaHUIO BBICOTHI. OTpabaTbIBaHUE MPSIMOJIUHEWHOTO MOJIETa,
I0JIETA 110 KPYTy € yAEpKaHUEM U U3MEHEHHEM BbICOTHI. [1oeThl o 3ajaHHON TPAEKTOPHH, C
Pa3BOPOTOM, U3MEHEHHUEM BBICOTHI, IPEO0IeHIEM NpensTcTBUl. [1oneTsl ¢ n3MeHeHneM
TpaeKTOpuH . A3poPOoTOCHEMKA.

Boinonnenue nosieroB Ha BpeMs. CopeBHOBATENbHBIN 3TAIl CPEIU yUaIIUXCs Kypcea.

Dopma npogedenus 3anamutl - TPaKTUKO-OPUEHTUPOBAHHBIE yueOHbIE 3aHATHS, Pa00Ta B MUHU-
rpyImax

KoHTpo/bHO-01IeHOYHBbIE CpeaCcTBa
OcBoenue [IporpaMMbI COTPOBOKAAETCS TEKYIIUM KOHTPOJIEM YCIIEBAEMOCTH YUAIIUXCH.
Texymuii KOHTPOJIb TPOBOAUTCS B TEYCHHUE BCETO MEPHOa O0YUCSHHs ISl OTCIICKUBAHUS
YPOBHSI YCBOCHUSI TCOPETUYECKUX 3HAHUM, TPAKTHUECKUX YMEHU U CBOEBPEMEHHOM
KOPPEKTUPOBKU 00pa30BaTeIbHOTO Mpoliecca B popMe Me1arornaeckoro Habo1eHusl.
MexaHu3M OlleHUBaHUsl 00pa30BaTEIbHBIX PE3YIbTAaTOB

OnennBaemble Huskui Cpennuit Bruicokni
napamMeTpbl
/OneHku
YPOBEHb TEOPETUYECKHUX 3HAHUI
Oo6yuaromwmiics | OOyuarouiics OO6yuarommuiics
3HAeT 3HAEeT U3Y4YECHHBIN 3HAeT U3Y4YECHHBIN

(dparmeHTapHo | MaTepuai, HO JJis Matepuan. Moxer
M3Y4YECHHBIN MOJIHOTO PACKPBITUA | J1aTh JIOTHYECKU
MaTepual. TeMBbI TpedyeTcs BbIJIEpKaHHBIH
N3znoxenue JIOTIOTHUTEIIbHBIE OTBET,

MaTepuaia BOIIPOCHI JIEMOHCTPHUPYIOIINH




COMBUYMBOE,
Tpedyroiee
KOPPEKTUPOBKHY|
HaBOIALIUMU

IIOJIHOE€ BJIaJACHUC
MaTepuaIoM.
YpoBeHb
MPAKTUYECKUX

YPpOBEHb NPAaKTUYECKUX HABBIKOB U YMEHUN

Pa6ota c BIJIA, Tpebyercs Tpebyercs Yetko u 6e30macHO
TEXHHUKA IIOCTOSIHHBIA | IIEPUOJUYECKOE pabotaer ¢
0e30macHOCTH KOHTPOJIb HallOMUHAHUE O TOM,| 000pyL0BaHUEM
rejarora 3a Kak paboTaTh ¢
BBINOJIHEHUEM | 000pYJOBaHUEM
IIpaBUJI IO
TEXHHUKE
0€3011acCHOCTH
CrnocoGHOCTh He moxert Mosxer Crniocoben
MIOATOTOBKH U [OJrOTOBUTH, | IMOATOTOBUTD, CaMOCTOSITEIIBHO
HACTPOMKHU HACTPOUTH HactpouTh bITJIA MOJITOTOBUTH,
0eCMIOTHOTO BIUTA 6e3 IIPU TIOJICKa3Ke HacTpouTh BITJIA
JIETATEIBbHOTO IIOMOLIX nejarora 6e3 nmomoIu
anmapara K IoJIETy | mejarora rejarora
Crenenb Tpebyercs Hyxnaercs B CamocTosTeNnbHO
CaMOCTOSITEJIbHOCTH| TIOCTOSIHHBIE MOSICHEHUH BBITOJIHAET
ynpasienus bIUIA | nmosicHeHns [IOCIEA0BATEIBHOCTH| ONlEpaLU IIPU
nejarora npu | paboThI, HO ynpasieauu BITJIA
yIpaBiIeHUU CIoco0OeH 1ociie 0€e3 MoJCKa3Ku
00BSICHEHUS K neaarora
CaMOCTOSITEJIBHBIM
JICUCTBUAM
KauecTBo BbIOJHEHUS! paOOTHI
HaBbiku Hasbiku ynipasnenus| HaBeiku
yIpaBJIeHUS B | B LIEJIOM IMOJIYYEHBI, | yIIpaBICHUS
LEJIOM ynpasnenue BITJIA | moxydens! B
MOJIYYEHBI, HO | BO3MOXHO 0€3 MIOJIHOM 00beMe,
yIpaBICHUE IIPUCYTCTBUS IIPUCYTCTBHE
BITJTA neparora rnenarora He
HEBO3MOKHO Tpedyercs
oe3
IIPUCYTCTBUS
rejarora

OHeHKa MMPOMEIKYTOUHBIX PE3YJIBTATOB I10 TEMAaM U UTOTOBBIC 3aHATHA ITPOBOJATCA B PA3HBIX

(I)opMax: TCCTUPOBAHUEC, COPCBHOBAHUS.

1.
2.
3. HoyTOYK — 10 1mT.
4.
5.

WNHuTreprer

YcaoBus peajuzanuy NporpaMmsl
MarepunanbHO-TeXHHYECKOe o0ecnevyeHne

kBazpokonrep Gupmel Tello — 8 mT.
kBazapokonrep Coex Knesep 4PRO — 1 mwir.

Tenedon — 2 mrT. (+ gOMONMHUTETHHBIC TeNe()OHBI)

HNuTepHeT-pecypcesl, AJ1s1 peaau3aluu NporpaMmmbl
TeopeTnyeckul MaTepua




1. https://ru.wikipedia.org/wiki/MynbTukonTep- 00muii 0630p KBaIPOKOITEPOB
2.http://mediaworx.ru/wp-content/uploads/2018/05/Tello_User_Manual V1.2 RU_Lock.pdf-
PYKOBOJICTBO Tosb3oBarens Tello

3. http://quad-copter.ru/dji-tello.html - 0630p kBagpokonTepa Tello

Buneomarepuain
1.https://dronnews.ru/obzory/dji/dji-ryze-tello.html- 0630p kBagpokomnrepa Tello

Cnucok Jureparypbl
1. http://avia.pro/blog/ becimnoTHble JieTaTenbHble anmapartsl. J{ponsl. Uctopus.
2. http://cyclowiki.org/wiki/ becnmioTHbI# JieTaTenbHbIN anmapat — [{ukmoneaus
3. https://ru.wikipedia.org/wiki/ becnunoTHbli neTaTenbHbIi anmapar — Bukuneaus
4. http://www.genon.ru/ Uro Takoe 6€CIIIIOTHBIC JIeTaTeNbHBIC anmapaTthl? — ['eHOH
5. http://www.nkj.ru/archive/articls/4323/ Hayka u *%u3Hb. beCIMIIOTHBIE CAMOJIETHI: MAKCUMYM
BO3MOKHOCTEH
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