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THosicHUTENLHAA 3AMUCKA

AKTYyaJIbHOCTh JIaHHOM mporpaMMbl B TOM, YTO OHAa peaju3yeT MoTpeOHOCTH
o0yyaromuxcs B TEXHUYECKOM TBOPUYECTBE, pa3BUBAET MH)KEHEPHOE MBIIUIEHUE, COOTBETCTBYET
COLIMAJIbHOMY 3aKa3y OOLIecTBa B MOATOTOBKE TEXHUYECKH IPAMOTHBIX CIIELIUATNCTOB.

AKTYalbHOCTb Pa3BUTHsI 3TOM TEMBI 3aKJIIOYAETCS B TOM, YTO B HACTOALIMI MOMEHT B
Poccnn pa3BuBarOTCS HAHOTEXHOJIOTMHM, MEXAHHKA, 3JIEKTPOHUKA M IPOTPAMMHUPOBAHUE. Y CIEXHU
ctpanbl B XXI Beke OyayT OINpenesaTh He MPUPOJHBIE PECYPCHI, a YPOBEHb MHTEUIEKTYaIbHOTIO
MIOTEHIMaNda, KOTOPBIM ONpPENeNsseTCs YPOBHEM CaMbIX II€PEAOBBIX Ha CETOAHSIIHUI JIEHb
TEXHOJIOTHH. YHUKaIbHOCTh OCCIMIOTHBIX TEXHOJOTHH 3aKII0YaeTCsl B BOZMOKHOCTH O0BEITMHUTD
KOHCTPYUPOBaHUE M TMPOTrpaMMHpPOBAHHE B OJAHOM Kypce, UYTO CIIOCOOCTBYET HMHTETPUPOBAHUIO
IpernoiaBaHusi UHHOPMATUKH, MAaTEMAaTHKH, (PU3UKH, YePUEHUs, ECTECTBEHHBIX HAyK C Pa3BUTHEM
VMHKEHEPHOTO MBIIUICHHS, Y€pe3 TEXHUYECKOE TBOPYECTBO. TE€XHUYECKOE TBOPYECTBO — MOIIHBII
MHCTPYMEHT CHHTE3a 3HAHUM, 3aKJIaJ(bIBAIOILUN IIPOYHBIE OCHOBBI CUCTEMHOI'O MBIIUICHHS. Takum

o0pa3oM, MH)XEHEPHOE TBOPYECTBO U JIaOOpaTOpHBbIE HCCIENAOBAaHUS — MHOIOIpaHHas
NesITeIbHOCTh, KOTOpas JOJDKHA CTaTh COCTaBHOM YacThIO MMOBCEJHEBHOM KHM3HHM KakJOTO
oOyyaromierocs.

®opma o0ydyeHHs: ouHas

TpynoemkocTh nporpammsi: 36 4
Bospact ywamuxcs: 14-16 ner

Pexxum 3ansTuii: 1 pa3 B Hexenro no 1 gacy

Hesanb: oOydeHue MWIOTHPOBAHWIO M 3HAKOMCTBO C  YCTPOHCTBOM OECHHJIOTHBIX
JeTaTeIbHBIX anmnapaToB.

3agauu:

1. lath nmepBOHAYANIbHbBIE 3HAHUS O KOHCTPYKINU OECIIUIOTHBIX JIETATEIbHBIX alapaToB;

2. HayLII/ITI) npueMam 0e301IacHOTro IMUJIOTHPOBAHUSA OECITMIIOTHBIX JIETATEIbHBIX arrmapaTosB;

3. Hayuuts npuemam a3poOTOCHEMKH.

I[nanupyembie pe3yJibTaThl

[TporpamMma mo3BoOJsIET AOOMBATHCS CIEAYIONIMX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHOM
IIPOrPAMMBI:

B nuunocmuom HanpaejieHuu:

b Cq)OpMHpOBaHHOCTB IIO3HABATCJIIBHBIX HHTCPECCOB, HHTCIJIICKTYAJIbHBIX n TBOPYECCKUX

CHOCOOHOCTEH yUaIuxcs;

CaMOCTOSITEIIbHOCTh B IIPUOOPETEHUN HOBBIX 3HAHHUH U MPAKTUYECKUX YMEHUH;

* TOTOBHOCTb K BBIOOpPY JKH3HEHHOTO IIyTH B COOTBETCTBUU C COOCTBEHHBIMH HMHTEpECAaMH WU
BO3MOYKHOCTSIMU;

*  CTpEMJICHHE K CaMOPa3BUTHIO, CAMOOOPA30BAHUIO U CAMOBOCITUTAHUIO

*  cIocoOHOCTH paboTaTh ¢ HHpOpPMAIUEH B TII00aTHHBIX KOMITBIOTEPHBIX CETSIX.

B memanpeomemnom nanpaenenuu

® OBJaJICHUE HABBIKAMH CAMOCTOSITEIFHOTO MTPHOOPETEHUSI HOBBIX 3HAHWH, OpraHU3aIly yIeOHOMH
NEeSITeIbHOCTH, TTOCTAHOBKH I€JICH, TUIAHUPOBAHHS, CAMOKOHTPOJISI ¥ OLIEHKU PE3yJIbTaTOB CBOCH
ACATCIIBHOCTH, YMCHUAMUA NPCABUACTD BO3SMOKHBIC PE3YJILTAThl CBOUX I[CﬁCTBHﬁ;

® [puOOpEeTEeHHE OIbITa CAMOCTOSTEIBLHOIO TIOMCKA, aHaiu3a W oTOopa wuHbopManmuu ¢
HCIIOJIb30BAHUCM PA3JIMYHBIX HCTOYHHUKOB HW HOBBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOT U JJIS
pelIeHHs T03HABATEIBHBIX 33/1a4;

L4 Pa3sBUTHUC MOHOJIOTHYECKOU H I[HaJ’IOFPI'—ICCKOfI pcur, YyMCHHA BbIpaXaTb CBOHW MBICIN U
CIOCOOHOCTH BBICIYIIUBATh COOECEIHUKA, MMOHMMAaTh €r0 TOYKY 3pPCHHS, MPU3HABATh IPABO
JPyToro 4eloBeKa Ha MHOE MHEHHUE,

® OCBOCHHE IPHEMOB JCHCTBUH B HECTAHIAPTHBIX CUTYaIMSIX, OBJIAJICHUE DSBPHCTUYCCKUMHU
METOJaMH PeLICHUs TPo0IeM;



® (opmupoBaHHUE yMEHHUH paboOTaTh B IPyNIE C BHIIOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
MIPE/ICTaBIATh U OTCTaUBaTh CBOU B3IJISIBI U YOEKICHMSI, BECTU AUCKYCCHUIO.

® oOBJaJeHHe croco0aMH OpraHu3alluy LeNIeNoaraHus, IUIAHUPOBAHMSA, aHAIM3a, pedIIeKCcHH,
CaMOOILICHKH.

B npeomemnom nanpasnenuu:

YMeHue npoBOAUTh HACTPOUKY U OTJIAJIKy KBAJIPOKOITEPA;
Brnanenue HaBbIKaMHM yIpaBlICHHS KBAJAPOKONTEPOM B IIOMEIICHUU,

a’po(OTOCHEMKOM;

3HaHMs yCTPOICTBA U IPUHLIMIIA JEHCTBHSI KBAAPOKONTEPOB;

VYMeHne 0OHOBIIATH IPOrpaMMHOE 00eCIIeueHHUE MOJIETHOIO KOHTPOJLIEepa;
YMeHHEe NOKIabIBaTh O pe3yibTaTaX CBOETO HCCIENOBAHUS, HUCIIONb30BAaTh CIIPABOYHYIO
JUTEpaTypy U Jpyrue NCTOYHUKU MH(OpMaLnu;
YMeHHe palluOHaJIbHO U TOYHO BBIIIOJIHATH 3aJaHUE.
Yuenux nayyumcs
coOuro1aTh MpaBuiia 6€30MacHOro yIpaBieHUs OECIUIOTHBIMY JIETATENbHBIMU alllapaTaMu;
ITOHUMATh IPUHIUII JEHUCTBUS U YCTPONCTBO KBaJAPOKOIITEPA;
MIOHUMATh KOHCTPYKTUBHBIE OCOOEHHOCTH Pa3IMYHBIX MOJIEIel KBaJPOKOIITEPOB;
MMOHUMAaTh KOHCTPYKTHUBHbBIE OCOOEHHOCTH y3J10B KBaJAPOKONTEPA;
CaMOCTOSITENIBHO pelIaTh TEXHUYECKUE 33/1a4H B IIpolriecce paboThl C KBAJAPOKONTEPOM;

IUIAHUPOBATh XOJ1 BBIMIOJIHEHUS 3a/1aHUS;
IPOU3BOJIUTH a3POPOTOCHEMKY.

Yuenux noJjiydunt 603MOACHOCNIb HAYYUMbCAL!
ITonumats IMPUHIUIT pa6OTLI CUCTCM aBTOMATU3allUU KBAJIPOKOIITCPOB.

(I)OprI oﬁyqemm: rpynmnoBass U MHAWUBUAYAJIbHAA.

Metoabl 00y4eHUsi:  HarJsJHO-IPAKTUYECKUH, OOBSCHUTEIbHO-UJUTIOCTPATUBHBIN, YaCTUYHO

IIOMCKOBBIN, UTPOBOM.

Y4eOHO-TeMaTHYeCKOe NIJIAHUPOBaHHE

Ha Yyjiune H

Ne Tema KomnuectBo | Kalennaphusie | @aktnueckue
n/m 4acoB CPOKH CPOKH
Pazoen 1. Beeoenue 6 kypc (6 uacos)
1-2 | Teopus  BIIJIA. MUcropus  coznaHus, 2 CenTs0pb
pasHoBUgHOCTH , npumeHeHue bBIUIA.
Bujasl konTepoB
3-4 | OcHoBHBIC 0a30BBIE DJJIEMEHTHI KOIITEpa. 2 CeHts0pb
ITon€érusiii  koHTpOJIEp.  KoHTposiepsl
JIBUraTesiei. beckomnekTopHbie u
KOJUIEKTOPHBIE MOTOPBI.
5-6 | [IpaBuna 0€30MacCHOCTH MPHU TOJATOTOBKE K 2 CeHTs0pb,
MoJIeTam, yIpaBJIeHUU OECIMIIOTHBIM OKTA0pb

JICTATCJIbHBIM allIiapaToM

Pazoen 2. Ilpeononemnas noozomoska, Hacmpouka keaopoxkonmepa (4 uaca)

7-8

3HakoMCTBO ¢ KBaapokontepamu  Tello,
Coex Knesep 4PRO. Uzyuenue
KOMITOHEHTOB. 3apsiika aKKyMYJSITOPHBIX
Oatapeii, yCTaHOBKAa. YCTaHOBKA, CHSTHE
3alIMUTHOM KJIETKH. 3aMeHa MPOIeJIepoB

2

OkTa0pb

10

PaccmoTpenue BO3MOKHBIX
HEUCIIPABHOCTEN KBAJPOKONTEpPA W NYyTEH

OxkT1a0pb




| YCTpaHEHMsI HEHUCIIPABHOCTH | |

Pazoen 3. Buzyanvnoe nunomuposanue (26 uacoe)

11- | Teopus PYYHOrO BHU3yaJIbHOTO 2 Hos6pb
12 | munotupoBanus. TexHuka O0€30MaCHOCTH
Ipu JETHON SKCILUTyaTallMi KOIITEPOB

13- | [lepBblii  B371eT. 3aBHCaHME Ha Majou 2 Hos6pp
14 | BbICOTE. IIpuBbIKaHuE K IyJIbTY

yIpaBJIeHUs.
15- | [lonétet Ha xomnrtepe. Baner. Bucenue. 4 Jexabpp

18 | [lonér B 30He mnmioraxa. Brnepen-nazan,
BJIeBO—BMpaBo. [locanaka

19- | ITonétel Ha konTepe. Baner. 4 STuBaps,
22 deBpalib
23- | [lonér mo Kpyry, ¢ yAepXaHUEM U 4 ®despaisb,
26 | usMenenueM BLICOTEL ITocanka Mapt
27- | Ilonérer Ha xontepe. Baner. Ilonetsl no 6 Mapr,
32 | 3amaHHON  TPAEGKTOPUH, C Pa3BOPOTOM, Anpenb
U3MEHEHHUEM  BBICOTBI,  IPEOAOJIECHUEM
npensitcTBuii . Ilocaaxka.
33- | Ilomer ¢  wucnonb3oBaHUEM  (PyHKIUH 2 Aripeinb,
34 | ynepxaHus BBICOTHI U Kypca. [IpousBenenue Mait
a3pohOTOCHEMKHI
35- | CopeBHOBaHME 2 Mait
36

Coaepixanue nmporpaMmbl

Pa3pnen 1. Beenenne B kypce (6 4acoB)

Teopus. Uto takoe BITJIA. UcTopus co3aanus, pa3HOBUIHOCTH, IPUMEHEHHE OECTTMIIOTHBIX
JeTaTeNIbHBIX alnapaToB B Halle BpeMs, B Ommxaiimem OyaymeM. Bunel konrtepoB. OCHOBHBIE
0asoBble odneMeHThl konTepa. Ilonérueii  koHTposuiep. KouTposmiepst aBurartenei. bec
KOJIJIEKTOPHBIE U KOJIJIEKTOPHBIE MOTOPBI

[lpaBuna ©Oe3omacHOCTH TMpH TOATOTOBKE K TIOJIETAaM, YIPABICHUW OECIMIOTHBIM
JeTaTeNIbHBIM annapaTom
Dopma nposedenus 3anamuii — yaeOHasi JUCKYCCHsl, IBPUCTHUECKas Oecena

Pazpen 2. [lpeanosieTHasi nOAr0TOBKA, HACTPOIiKa KBaJpokonTepa (4 yaca)

Teopus. 3nakomcTBO. M3ydeHHe KOMIIOHEHTOB. 3apsjika akKyMYJISTOpHBIX Oartapeil,
YCTaHOBKA. YCTaHOBKAa, CHATHE 3allUTHOM KJIETKU. 3aMeHa INponeisiepoB. PaccmorpeHue
BO3MOYKHBIX HEUCTIPABHOCTEN KBAJPOKOIITEpPA U MyTEeH YCTPAHEHUSI HEUCITPABHOCTH.

[Ipaktuka. [IpakTrueckass paboTa ¢ MPeIOCTABICHHBIMU KBaJIPOKONTEPAMH, H3YUCHHE
KOMITOHEHTOB, OTpabOTKa TEOPEeTHUYECKHMX 3HAHWM 10 TOJATOTOBKE U 3aMEHE JJEMEHTOB
KBagpokonrepa. Hactpolika, MOAKIIIOUEHHE anapaTypsl.

@Dopma nposedenus 3auamui - TMPAKTUKO-OPHUEHTUPOBAHHBIE yueOHbIE 3aHATHA, paboTa B MUHU-
rpyrmax

Paznen 3. BusyajibHoe nujioTupoBanme (26 4acon)

Teopus. Teopuss pydyHOro BU3YAJIBHOTO MUJIOTHPOBAHUSA. TeXHHKA OE30MACHOCTH TPH
nétHoM sKkcruryatauun konrtepoB. [loBropenue Th. Teopermueckue 3HaHUS TO B3JETY, MOJIETY
BIIEpEJ, Ha3a]] BIEBO, BIPABO, 3aBUCAHUIO B BO3yX€E, a TAK K€ 10 U3MEHEHUIO BBICOTHI.

[Ipaktuka. [Ipaktuueckas paboTa C MPeNOCTaBIEHHBIMH KBaJIPOKONTEPAMHU, IMOIYYECHHE
MEPBUYHOTO OIBITA YIIPABJICHUSI KBaJAPOKONTEPOM. Pa3BUTHE HABBIKOB YINPABIEHHUS, TOJATOTOBKU U
HaCTPOMKHU KBaJApOKOTEpA.

OOyuenue B3/ETy, TOCAAKH, yIEpXKaHHUIO BBICOTHL. OTpabaThIBaHUE MPSIMOIUHEHHOTO




MoJjera, IoJeTa IO KPYry ¢ YIEpKaHHUEeM W H3MEHEHUEM BbICOTHL. [losieTsl MmO 3amaHHOU
TPACKTOPHH, C Pa3BOPOTOM, H3MEHEHHEM BBICOTHI, MPEOAOJICHMEM MpensaTcTBHil. [loneTsr ¢
W3MEHEHUEM TpaeKTopuu . A3podoTOoChEeMKa.

Brimosinenue nosnetoB Ha BpeMsi. COpEeBHOBATENbHBIN ATaIl CPEIA yUAIIUXCS Kypca.
@Dopma nposedenus 3anamuii - TPAKTUKO-OPUESHTUPOBAHHBIC YUeOHbIE 3aHATHA, padoTa B MUHU-
rpynmnax

KoHTpO/IbHO-011¢HOYHBIE CPEACTBA
OcBoenue IIporpammbl cOnpoBOXKIAeTCS TEKYIIMM KOHTPOJEM YCIIEBAEMOCTH YYallluXcCsl.
Texymmii KOHTPOJIb NPOBOJUTCSA B TEUEHUE BCErO MepHoAa O0yYeHHs Ul OTCIEKHBAHUS YPOBHS
YCBOEHHSI TEOPETUYECKUX 3HAHUM, NPAKTUYECKHX YMEHUH M CBOEBPEMEHHON KOPPEKTUPOBKHU
o0pa3oBaTeNpHOro Ipoliecca B popMe ne1arorndeckoro HaOmoeHusl.

MexaHH3M OlleHUBAHHS 00Pa30BaTEIbHBIX Pe3YJbTATOB

OnenunBaemMble
napaMeTpsbl
/OnenKun

Hu3knii

Cpennnii

Bricoknii

YPpoBeHb TEOPETUIECKUX 3HAHHUMI

OOyuaromuiics 3HaeT

OOyyarommiicst 3HaeT

OOyuaromwmiicst 3HaeT

dbparMeHTapHO W3yYECHHBIN W3yYECHHBII
W3YUYEHHBIN Marepuan, HO JJIs Marepuasl. Moxer
Marepuail. MOJTHOTO PACKPBITHS JIaTh JIOTHYSCKH
Wznoxenue TEMBI TpeOyeTcs BBIJICP’KaHHBIN OTBET,
Marepuaia JIOTIOJTHUTEIIbHEIC JIEMOHCTPUPYIOIIUI
CcOMBUYMBOE, BOIIPOCHI IIOJTHOE BJIAJICHUE
Tpedyroliee MaTepUAIOM.
KOPPEKTUPOBKH YposeHb
HaBOISATIINMH MPAKTHIECKUX
YpoBeHb IPAKTHUYCCKUX HABBIKOB U YMEHHUH
Pa6ora c BITJIA, TpeOyercs Tpebyercs Yetko u 6e30macHo
TEXHHUKA IMOCTOSTHHBIM MEPUOINYECKOE paboTtaer ¢
0e30macHOCTH KOHTPOJIb TIeJIarora 3a | HalOMUHAHUE O TOM, | 000OpyJIOBaHUEM
BBITIOJIHEHHEM MPaBWII | KaK paboTaTh C
10 TEXHHUKE obopyI0BaHHEM
0€3011aCHOCTHU
CnocoOHOCTh He moxer Mosket noaroroButh, | CrocodeH
MOATOTOBKHU U HOJATOTOBUTD, Hactpouth BITJIA nipu | caMOCTOSITEIBHO
HAaCTPOWKU HacTpouth BITJIA 6e3 | moackaske memarora MOATOTOBUTD,
OECITHIIOTHOTO IIOMOIIIX ITeJarora HacTpouTth BITJTA 6e3
JIETATEILHOTO ITOMOIIIH TIearora
anmnapara K IMoJjieTy
CremneHb Tpebyercs Hyxnaercs B CaMOCTOSTEIIBEHO
CaMOCTOSATCILHOCTH ITOCTOSIHHBIC MOSICHCHUH BBITIOJIHSIET OTEepaIiuu
yrpasnenus: BITJIA MOSICHEHUS MleJjarora | MOCJIeI0OBAaTEIbHOCTH | IIPU YIPaBICHUU

IIPHU YIIPaBICHUN

paboThI, HO CIIOCOOCH
ocjie OObSICHEHUS K
CaMOCTOSTEIbHBIM
JIEUCTBUSIM

BITJTA 0Oe3 mmoackasku
rnejgarora

KauecTBO BBIIOJIHEHUSA

paboThI

Hassbiku ynpasineHus
B LIEJIOM I1OJIy4Y€HBI,

HO YIIpaBJICHHUE

Hasbiku ynpasieHus
B LIEJIOM IIOJIy4Y€HBI,
ynpasienue bITJIA

Hassbiku ynpasineHus
IIOJIyY€HBI B IIOJITHOM
00beMe, IPUCYTCTBUE




BITJIA HEBO3MOXKHO BO3MOXHO 0€3 renarora He
0e3 MPUCYTCTBUS MIPUCYTCTBUS Tpedyercs
nejarora nejarora

OlleHKa TPOMEXYTOYHBIX PE3YJbTAaTOB IO TeMaM M MTOTOBBIC 3aHATHS TPOBOJSATCS B
pa3HbIX (hopMax: TECTUPOBAHHUE, COPEBHOBAHUSI.

YcaoBus peanuzanuu MporpamMmbl
MarepunanbHO-TeXHHUYECKOe o0ecnieyeHue

1. kBagpokonrtep ¢pupmel Tello — 8 mT.

2. kBaapokonrep Coex Knesep 4PRO — 1 mir.

3. HOyTOYK — 10 1mIT.

4. Tenedon — 2 wrt. (+ IOMOIHUTENBHBIE TETEPOHBI)
5. UnTepHer

HNHuTepHeT-pecypcesbl, AJ1s1 peajn3aliy NporpaMmbl

Teopernuecknit MmaTepuan
1. https://ru.wikipedia.org/wiki/MynbTukontep- o0muii 0630p KBaAPOKONTEPOB

2.http://mediaworx.ru/wp-content/uploads/2018/05/Tello User Manual V1.2 RU Lock.pdf-
pyKoBoicTBO moJb3oBarens Tello
3. http://quad-copter.ru/dji-tello.html - 0630p kBagpoxonTepa Tello

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

Cnucok Jiurepatypbl

1. http://avia.pro/blog/ becnmnoTHbie neraTenbHbie anmapathl. J{ponsl. MicTopus.

2. http://cyclowiki.org/wiki/ becniunoTHsIif JeTatenpHBIN anmnapat — L{ukmonenus

3. https://ru.wikipedia.org/wiki/ beciunoTHbIN JeTaTeNbHBIN anmapaT — Bukumnenus

4. http://www.genon.ru/ Uto Takoe OeCUIIOTHBIC JIeTaTenbHbIC anmapaThl? — [ eHOH

5. http://www.nkj.ru/archive/articls/4323/ Hayka u »xu3Hb. becniuiaoTHbIe caMOJIEThl: MAKCUMYM
BO3MOKHOCTEH



