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IHosicHuTEIbLHAA 3aNIMCKA

AKTYaJIbHOCTB JJAHHOW MPOTPaMMBI B TOM, YTO OHA pean3yeT MOTPEOHOCTH O0YJarOIIUXCS
B TEXHMYECKOM TBOPYECTBE, PAa3BUBACT WH)KCHEPHOE MBIIIJICHHE, COOTBETCTBYET COLMAIILHOMY
3aKa3y oOIIECTBa B MOATOTOBKE TEXHUYECKH IPAMOTHBIX CIICIIUATUCTOB.

AKTYaJIbHOCTh Pa3BUTHs 3TOM TEMBbl 3aKJIIOYAETCSl B TOM, YTO B HACTOSIIMI MOMEHT B
Poccun pa3BUBAIOTCS HAHOTEXHOJIOTHH, MEXaHWMKA, SJIEKTPOHUKA W TPOTPaMMHUpPOBAHUE. YCIEXH
ctpanbl B XXI| Beke OyayT onpenensiTb HE NPUPOAHBIE PECYpPChl, @ YPOBEHb MHTEIUICKTYalIbHOTO
MOTEHIIMAa, KOTOPBI OMpeNeNsieTcss YPOBHEM CaMbIX TIEPEIOBBIX Ha CETOIHALIHUN JIeHb
TEXHOJIOTHH. YHUKAIbHOCTh OECIUIIOTHBIX TEXHOJIOTHH 3aKJII04aeTCsl B BO3SMOXKHOCTH OObEIUHUTD
KOHCTPYMPOBAaHUE W MPOrPaMMHUPOBAHHE B OIHOM KypCe, YTO CIIOCOOCTBYET WHTETPHUPOBAHHUIO
MpernoaaBaHus UHPOPMATUKU, MaTeMaTHKH, (U3UKHU, YepPUEHUS, €CTECTBEHHBIX HAyK C Pa3BUTUEM
WHXCHEPHOTO MBIIICHUS, Yepe3 TEXHUYECKOE TBOPYECTBO. TEXHUUYECKOE TBOPUECTBO — MOIIHBIN
MHCTPYMEHT CHUHTE3a 3HAHUH, 3aKJIaIbIBAIOIINNA POYHbIE OCHOBBI CHCTEMHOT'O MBIIIICHUS. Takum
00pa3oM, HH)XEHEPHOE TBOPUYECTBO U JIA0OPATOPHBIE HCCIEIOBAHUS — MHOTOTPaHHAs! IeATEIHbHOCTb,
KOTOpas JOJKHA CTaTh COCTABHOW YacThIO MOBCEAHEBHON MKU3HU KaXI0r0 00y4aroIerocs.

®opma 00yueHHUsA: OYHAS

Tpynoemkoctb nmporpammsi: 70 u

Bospact ywyammxcs: 10-15 ner

Pesxxum 3ansTHii: 1 pa3 B Henento no 2 yaca

Heanb: oOyueHWEe NTWIOTHUPOBAHHMIO M 3HAKOMCTBO C  YCTPOMCTBOM OECHHMIJIOTHBIX

JICTATCIIbHBIX allllapaToB.

3apaum:
1. I[aTB NEPBOHAYAJIbHBIC 3HAHUSA O KOHCTPYKIIUN OECIMIIOTHBIX JIETATEIbHBIX arraparoB;
2. Hayuuts nipuemMam 0€301acHOTO MHJIOTUPOBAHKS OCCIIMIOTHBIX JIETATSILHBIX alllapaToB;
3. Hayuuts npriemam aspoh)oTOCHEMKH.
I[Lnanupyemblie pe3yJbTaThI
[TporpammMa 1Mo3BOJISIET HOOMBATHCS CIEAYIOUINX PE3yIbTaTOB OCBOCHHS 00pa30oBaTEIbHOMN
IPOTrpaMMBbl:
B nuunocmuom nanpaenenuu:

® CcopMUPOBaHHOCTh  TO3HABATENBHBIX HMHTEPECOB, WHTEIUICKTYAJIBHBIX M  TBOPYECKHX
CIOCOOHOCTEH yualumxcs;

*  CaMOCTOSTENbHOCTh B IPUOOPETEHUHN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHUI;

* TOTOBHOCTh K BBIOOPY JKM3HEHHOTO ITYTH B COOTBETCTBHM C COOCTBEHHBIMH WHTEPECAaMH MU
BO3MOXHOCTSIMH;

*  CTpeMJIEHHE K CaMOPa3BUTHUIO, CAMOOOPA30BAHUIO U CAMOBOCIIUTAHHIO

*  CcrHocoOHOCTH paboTaTh ¢ HHGOPMALIMEH B TII00ATBHBIX KOMITBIOTEPHBIX CETSIX.

B memanpeomemnom nanpasnenuu

® OBJIAJIEHUE HABbIKAMH CaMOCTOSITEIbHOTO IPHUOOPETEHNSI HOBBIX 3HAHUMN, OpraHU3aluy y4eOHO!
ACATCIIbHOCTH, IIOCTAaHOBKHU ueneffl, IJIaHUPOBAHUA, CAMOKOHTPOJISA U OLCHKH PE3YyJIIbTaTOB cBOEH
AEATeNLHOCTH, YMEHUSIMH TIPEIBUACTH BO3MOXKHBIE PE3YIbTaThl CBOMX JACHCTBUH;

e TpHOOpEeTeHHE OIbITa CaMOCTOATENBHOTO TIOWCKA, aHajim3a H OoTOOpa WHQOpPMAIUH C
UCIIOJIb30BaHMEM PAa3JIMUHBIX HMCTOYHUKOB W HOBBIX HMH(MOPMAIIMOHHBIX TEXHOJIOTHH JUIS
PEIICHUA ITO3HABATCIIBHBIX 3a1a4,

® pa3BUTHE MOHOJOTHYECKOH M JUaJOTMYECKOW pE4d, YMEHHUS BBIpaXaThb CBOM MBICIH U
CIIOCOOHOCTH BBICIYIIMBATh COOECEIHMKA, MOHUMATh €r0 TOYKY 3pEHUs, NMpPU3HABaTh IPABO
JPYToOro 4elloBeKa Ha HHOE MHEHHUE,

® OCBOCHHE IPHEMOB JICHCTBUI B HECTAaHIAPTHBIX CHTYaIHAX, OBJIAJCHHE OSBPHUCTHYCCKHMHU
METOJIaMH PEIICHHUs TPOOIIeM;

e (¢opMupOBaHWE YMEHHI paboTaTh B TPYIIE C BHIMOJHEHUEM Pa3IMYHBIX COIHMATBHBIX POJIEH,
MpEACTABIATE U OTCTaUBATh CBOU B3IIAABI U Y6e)K]IeHI/I$[, BECTU ANCKYCCHUIO.



e OBJIAJICHUE CIOCOOAMHU OpraHM3alldU LIEJeToJiaraHusl, IUIAHUPOBAHMS, aHaiIMu3a, pedIeKcHu,
CaMOOLICHKH.
B npeomemmnom nanpasnenuu:

YMeHue NpoBoaUTh HACTPOUKY U OTIIAJKY KBaJIPOKOITEPA;

BnaneHne HaBblKaMM yIpaBJICHHS KBaJpPOKONTEPOM B IIOMEIIEHUU, HA YyiIuLEe U
a’po(hOTOCHEMKOM;

3HaHMsl YCTPOMCTBA U IPUHIIMIIA JEMCTBUSI KBAAPOKOITEPOB;

YMenne oOHOBISATH MPOrpaMMHOE 0OecrieueHe MOJIETHOIO KOHTPOJLIEePa;

YMeHHe NOKJIAJbIBaTh O pe3ylbTaTax CBOETO HCCIEAOBAHMS, MCIIOIB30BaTh CIIPABOYHYIO
JUTEPATypy U APYrHe UCTOYHUKH MH(POPMALINY;

YMeHue paiMoHaIbHO U TOYHO BBITNOJIHATH 3aJaHHUE.

Vyenux HAy4umcs

coOuro1aTh MpaBmiia 0€30MacHOTO YIPaBIeHHs OSCIUIOTHBIMY JICTATEIBHBIMU allllapaTaMu;
MIOHUMATh MPHUHITUI ICHCTBUS U YCTPOUCTBO KBAPOKOITEPA;

MIOHUMAaTh KOHCTPYKTUBHBIE 0COOCHHOCTH Pa3IMYHBIX MOJIEIICH KBaJPOKOIITEPOB;
NOHUMATh KOHCTPYKTUBHBIE 0OCOOCHHOCTH Y3JIOB KBaJIPOKOIITEPA;

CaMOCTOSITEIILHO PelIaTh TEXHUYECKUE 3a/1a4H B IpoIiecce paboThl C KBAIPOKOITEPOM;
IUTAHUPOBATh XOJ BBITIOJHECHUS 3a/1aHUS;

MIPOU3BOIUTH a3PO(OTOCHEMKY.

Yuenux noaysum 603MONCHOCMb HAYYUMbCAL,
o [lonumarts IIPUHLIMUIT pa6OTLI CUCTCM aBTOMATHU3allMU KBAJAPOKOIITCPOB.

®opMbl 00yueHusI: TPYNIOBas U UHIMBUYyaIbHasl.
Metoabl 00y4eHHsl:  HaDIAAHO-NPAKTUUYECKUH, OOBACHUTEIbHO-WIUIIOCTPATUBHBIN, YaCTHUYHO
ITIOMCKOBBIN, UTPOBOM.



Yu4eGHO-TEMaTHYeCKOe MIAHHPOBAHNE

Ne Tema KonunuectBo | Kanennapusie | @akTudeckue
n/n 4acoB CPOKH CPOKH
Pazoen 1. Beeoenue ¢ kypc (12 uacoeg)
1-2 | Teopuss  BIUIA. Hcropuss  cosmaHwms, 4 CenTs0pb
pasHoBUJIHOCTH , mnpumeHenue BIUIA.
Bu el kontepoB
3-4 | OcHOoBHBIC 0a30BBIE AJIEMEHTHI KOITEpa. 4 CeHts0pb
ITonérubii  xoHTposiep.  KoHTposiepsl
JIBUTaTEJICH. beckomnexkropHbie u
KOJIJIEKTOPHBIE MOTOPBI.
5-6 | IIpaBmiia 6€30MacHOCTH MPHU TOATOTOBKE K 4 CeHts0pb,
noJieTam, yIpaBICHUH OECIIIIOTHBIM OxTs0pb

JICTATCIIbHBIM aIlraparomM

Pazoen 2. Ilpeononemnas noozomoeska, Hacmpoiika Keaopokonmepa (8 uaca)

7-8 | 3nakomcTBO ¢ KBampokontepamu  Tello, 4 OxTs0pb
Coex Knesep 4PRO. Nzyuenue
KOMIIOHEHTOB. 3apsiika aKKyMYJISITOPHBIX
Oarapei, yCTaHOBKAa. YCTaHOBKA, CHSTHE
3alIMTHOM KJIETKH. 3aMeHa MPOIeIIJIepoB
9- | Paccmorpenue BO3MOXKHBIX 4 OxTs0pb
10 | memcmpaBHOCTEH KBaJpoOKONTEpa W IyTEH
yCTpaHEHUs1 HEUCITPABHOCTH
Pazoen 3. Buzyanvnoe nunomuposanue (50 uacos)
11- | Teopus pY4YHOTO BU3YaJIbHOTO 4 Hos6pb
12 | munotupoBanus. TexHuka Oe3omacHOCTH
1pHY JETHOU HKCIITyaTallui KONTEPOB
13- | [lepBerii  B37mer. 3aBucaHWe Ha MaJol 4 Hos10pn
14 | Beicote. IlpuBbIKaHKE K MYJIBTY YIPABIEHUS.
15- | Ilonérer Ha xomtepe. Bzner. Bucenue. 8 [exabpp
18 |Ilonér B 30He mwiIoTaxka. Brepen-nazan,
BIIeBO—BIpaBo. [locagka
19- | Ilonére! Ha konTepe. B3ner. 8 SHBaps,
22 deBpanb
23- | [lonér mo Kpyry, ¢ YyIepXkKaHueM H 8 deBpaisb,
26 | uameHnenueMm BBICOTHI. [locaka Mapt
27- | Tlonérer Ha xomrepe. Bamer. Ilomersr mo 12 Mapr,
32 | 3aaHHOM  TPAaeKTOpPHM, C  Pa3BOPOTOM, Amnpenb
U3MEHEHHEM  BBICOTBI,  MPEOJOJICHUEM
npensrcTeuil . [locanka.
33- | [lomer ¢  wWcnonb30oBaHWEM  (QYHKIUH 4 Amiperb,
34 | yaep:kaHus BbICOTHI U Kypca. [IponsBenenue Maii
a’podoToCcheMKH
35- | CopeBHOBaHME 2 Mait

36




Conepxanne nporpaMmmsl

Paznen 1. Beeaenue B kypce (12 yacos)

Teopus. Uro takoe BITJIA. Mctopust co3nanusi, pa3HOBHIHOCTH, TPUMEHEHUE OCCIIIIOTHBIX
JeTaTeNbHBIX allapaToB B Halle Bpems, B OmwkaimeMm Oynymem. Buael konrtepoB. OCHOBHbIE
06a3oBble sneMeHTHl KomrTepa. [lonérHelit  koHTposuiep. KouTpomnepst aBurareneil.  bec
KOJUIEKTOPHBIE U KOJIEKTOPHBIE MOTOPBI

[IpaBuna ©Oe30macHOCTH TpU MOATOTOBKE K IOJIETaM, YIPABICHUU OECIUIOTHBIM
JIeTaTeNbHbIM alapaToM
Dopma nposedenus 3ansamuil — yaeOHasi TUCKYCCHs, SBpUCTHYECKas Oecena

Pasnen 2. [IpeanosieTHasi oAroTOBKA, HACTPOiika KBaJApokonTepa (8 yaca)

Teopus. 3HakoMcTBO. M3ydeHHME KOMITIOHEHTOB. 3apsijika aKKyMYISTOPHBIX Oarapew,
YCTAHOBKA. YCTaHOBKa, CHSTHE 3allUTHOM KJIETKUA. 3aMeHa mponeiepoB. PaccMoTpenue
BO3MOXHBIX HEMCIIPABHOCTEN KBaIPOKONTEPA U IyTE€H YCTPAHEHUSI HEUCITPABHOCTHU.

[MpakTtuka. [IpakTudeckass paboTa ¢ TPEIOCTABICHHBIMH KBAJIPOKONTEPAMH, H3YYCHUE
KOMIIOHEHTOB, OTpa0OTKa TEOPETUYECKUX 3HAHUW IO TMOATOTOBKE U 3aMEHE DJJIEMEHTOB
KBaapoxkontepa. HacTpolika, NOAKIIOYEHUE anapaTypsl.

Dopma nposedenus 3aHAmMuUl - TMPAKTUKO-OPUEHTUPOBAHHBIE y4eOHBbIE 3aHATHUS, paboTa B MUHU-
rpymnmnax

Pasnen 3. BusyanbHoe nuinorupoBanue (50 yacos)

Teopus. Teopust pydHOrOo BHM3YaJIbHOTO MIJIOTHpOBaHHS. TexHHKa O€30MaCHOCTH MpHU
JNETHOU H3Kcruryaranuu konrepos. llosropenne Tbh. Teopermueckue 3HaHMSA 10 B3JIETY, IOJIETY
BIEPE, HA3a]l BJIEBO, BIIPABO, 3aBUCAHUIO B BO3/IYXE, a TAK JK€ [0 U3MEHEHUIO BBICOTHI.

[TpakTtuka. I[lpakTuueckas paboTa ¢ MpPeAOCTaBICHHBIMU KBAJPOKONTEPAMHU, MOTYYCHHE
MIEPBUYHOTO OIBITA YIPABICHUS KBAIPOKONTEPOM. Pa3BUTHE HABBIKOB YIPABICHUS, MOATOTOBKUA U
HaCTPOMKHU KBaJpOKOTEpa.

OOydeHue B3JICTY, TOCAJIKH, YIEPKaHUIO BBICOTHL. OTpabaThiBaHHE TMPSIMOIMHEHHOTO
MoJieTa, MOJeTa [0 KPYry C YyAepXKaHueM M HU3MEHEHHEeM BbICOTHI. [loyerbl 1o 3agaHHOM
TPACKTOPUH, C PA3BOPOTOM, H3MEHEHHEM BBICOTHI, IPEOAOJECHUEM TmpenarcTBuil. llonersr ¢
M3MEHEHHUEM TPaeKTopuu . A3podoTocheMKa.

Brimonnenue nonetos Ha BpeMsi. COpeBHOBATEIBHBIN 3TAll CPpeAM yJalIuXxcs Kypca.

Dopma nposedenus sauamuil -  TPAKTUKO-OPHEHTUPOBAHHBIE yueOHbIC 3aHATHS, paboTa B MUHU-

rpynmnax

KoHTpo1bHO-01CHOYHBIE CPEICTBA
OcBoenue IIporpammsl compoBOXKAaeTCs TEKYIIMM KOHTPOJEM YCHEBAEMOCTH YHall[UXCA.
Texymumii KOHTPOJIb MPOBOAUTCS B TEUEHUE BCETO Nepuoaa oOydeHUs JUIsl OTCIECKUBAHUS YPOBHS
YCBOCHHUSI TEOPETUYECKMX 3HAHUM, IPAKTUYECKMX YMEHHW M CBOEBPEMEHHON KOPPEKTHPOBKH
00pa3oBarenbHOTO Mpolecca B (hopMe MeAarornyeckoro HabIoIeHHsL.

MexaHu3M olleHMBaHUsI 00Pa30BaTeIbHBIX Pe3yJIbTATOB

OuenuBaemMbie
napamMerpbl
/OuenKu

Huskni Cpenunuii Beicokmnii

YPpOBEHb TEOPETUUECKUX 3HAHUI

OOyuarommiicst 3HaeT

OO0yuaromuiicst 3HaeT

OOyuaromuiicst 3HaeT

(dparMeHTapHO W3Y4EHHBIN W3Y4YECHHBIN
M3Y4YEHHBIN MaTepua, HO JIIs marepuai. Moxer
MaTepual. IIOJIHOTO PAaCKPBITUS | AATh JOTUYECKH
N3noxenune TeMbI TpeOyercs BBIJICP’KaHHBIN OTBET,
MaTepuaia JIOTIOJTHUTEIIbHBIE JEMOHCTPHUPYIOIIHH
cOMBUNMBOE, BOIPOCHI MIOJIHOE BJIAJICHHE




Tpebyroiee MaTepHaIOM.
KOPPEKTUPOBKU YposeHb
HaBOISATINMH MPAKTUYECKUX
YPOBEHb NPAKTUYECKUX HABBIKOB U YMEHUU
Pa6ota c BIJIA, Tpebyercs TpeOyercs Yetko u 6e30macHO
TCXHUKA IMOCTOSHHBIN MEPUONYECKOE pabotaer ¢
0e30macHOCTH KOHTPOJIb TIeJlarora 3a | HallOMUHAHUE O TOM, | 000pyJ0BaHUEM
BBITIOJIHEHHEM MPaBWII | KaK paboTaTh C
10 TEXHUKE obopynoBaHuEM
0e3011aCHOCTH
CrocoOHOCTB He moxet MoskeT moarorosuth, | CnocodeH
MOArOTOBKHU U HOJATOTOBUTD, Hactpouts BITJIA mipu | caMoCTOSITENIBHO
HAaCTPOMKHU Hactpouth BITJIA 6e3 | mojackaske negarora IMOATOTOBUTH,
OECIUIOTHOTO MIOMOIIIH TTegarora Hactpouth BITJIA 6e3
JIETATEIILHOTO IMOMOIIIM ITeJarora

annapara K IoJIeTy

Crenenn
CaMOCTOSITENIbHOCTH
ynpasienust BITJIA

TpeGyercs
MIOCTOSIHHBIE
HOSICHEHUS T1e/1arora
IpY yIPaBICHUN

Hyxnaercs B
MOSICHCHUH
IOCJIENOBATEIHLHOCTH
paboThl, HO CIIOCOOEH
rnociie oObsICHEHUS K
CaMOCTOSTEILHBIM
IEUCTBUSIM

CaMoCTOSTEIBLHO
BBITIIOJIHSCT OHepaHI/H/I
IpH YIIPaBICHUN
BITJIA 6e3 moacka3ku
mejarora

KauecTBO BBIITOJIHEHUA

paboThI

HaBbIku yripaBneHus
B II€JIOM TIOJTYYEHBI,
HO yIpaBJIeHHUE
BIIJIA HEBO3MOXXHO
0e3 mpucyTCTBUA
neiarora

Hasbiku ynpaBiieHus
B LIE€JIOM IIOJIy4Y€HBI,
ynpasnenue BITJIA
BO3MOXKHO 0€3
IPUCYTCTBUS
nejarora

HaBbIiku ynpaBnenus
MOJTyYEHBI B ITOJTHOM
o0beMe, IPUCYTCTBUE
nejarora He
TpebOyercs

OneHKa NPOMEXYTOYHBIX PE3YJIbTATOB
pa3HbIX opMax: TECTUPOBAHUE, COPEBHOBAHUSI.

o TEMaM U UTOI'OBBIC 3aHATUA TIPOBOASATCS B

Ycaosus peaqu3anuu NpoOrpamMMsbl

MaTepI/laJILHO-TeXHI/I'-IeCKOC o0ecneueHne

1. kBagpoxkonrtep ¢pupmbr Tello — 3 .
2. kBagpokonrep Mavik Mini — 1 .

3. HOyTOYK — 10 1mT.

4. Teneon — 1 wT. (+ AONOTHUTENbHBIE TeNIE(OHDI)

5. NHTtepHer

HNHuTepHeT-pecypcebl, A/ peaan3aluy NporpaMmbl

Teopetnueckuit

Marcpuaia

1. https://ru.wikipedia.org/wiki/MynsTukonTep- o0muii 0030p KBaAPOKONTEPOB

2.http://mediaworx.ru/wp-content/uploads/2018/05/Tello_User_Manual_V1.2_RU_Lock.pdf-
pykoBOACTBO Toab3oBarens Tello
3. http://quad-copter.ru/dji-tello.html - 0630p xkBagpokonrepa Tello

Buneomarepuan




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

Cnucok Jureparypsbl

1. http://avia.pro/blog/ bectiunoTHble aeTaTenbHble anmaparsl. Jlponsl. cropus.

2. http://cyclowiki.org/wiki/ becnunoTHbIN neTarenbHbIi anmapaT — L{ukmonenus

3. https://ru.wikipedia.org/wiki/ beciunoTHbIN JeTaTENBHBIN anmapaT — Bukuneaus

4. http://www.genon.ru/ Uto Takoe OeCITUIOTHBIC JIeTaTelbHbIC anmnapaTel? — [ eHOH

5. http://www.nkj.ru/archive/articls/4323/ Hayka u xu3Hb. becniuioTHbIE CaMOJIEThl: MAKCUMYM
BO3MOKHOCTEN



