MyHuiunansHoe Ka3eHHOE 00111e00pa30BaTeNbHOE YIPEKICHHS
cpensss obeodpa3oBarenpHas mkona No2

mz \\

*Oe oamﬁuwg 75N

(J\% PsoﬂArgp g, Y TBEpIKIEHO
(g /~

@ﬁg COLI Ne2
108.2024 r.
Kucenesa)

IIpunsTO

Ha I1eJarOTHIECKOM COBETE
Ne 1 o1 29.08.2024 r.

LleHTp ob6paszoBanua uundporsoro
¥ ryMaHuTapHoro npodunen

JlonoJiHuTeIbHAs 061Ie06pa3oBaTeIbHASN of0mepa3BUBaOIIAS
MpPOrpamMmMa TeXHHYeCKOH HANPABJIEHHOCTH
y4ebHoro xypca «KBagpakonreps»

Bospact o6y4aronmmxcst 9-11 ner
Cpox peanmzanuu: 1 rox (2024-2025)

ABTOp-CcOCTaBUTEN:
babacuesa Mapus AnekcaspoBHa,
IIe/1aror JOIMOJHUTENBHOT0 00pa3oBaHus

r. Ceetnorpan, 2024r.




IlosicHUTEILHAA 3alMHUCKA

AKTYaJl1bHOCTb JJAaHHOM IIPOIpaMMBbI B TOM, YTO OHA peaiu3yeT NOTpeOHOCTH 00ydaromuxcs
B TEXHMYECKOM TBOPYECTBE, Pa3BUBAET HHXKEHEPHOE MBINIJIEHUE, COOTBETCTBYET COLMAIBHOMY
3aKa3y o0IecTBA B IOArOTOBKE TEXHUYECKU I'PAMOTHBIX CIIELIMAIUCTOB.

AKTyalbHOCTb pPa3BUTUSA JTOM TEMbl 3aKJIIOYAETCA B TOM, YTO B HACTOAIUMI MOMEHT B
Poccuu pa3BuBaroOTCs HAHOTEXHOJIOIMHM, MEXAaHMKA, 3JIEKTPOHUKA M NPOrpaMMHUpOBAHME. YCIEXU
ctpanbl B XXI| Bexe OyayT onpenensiTh HE NPUPOJIHBIE PECYpPChl, & YPOBEHb HHTEIUIEKTYalIbHOTO
NOTEHIIMakda, KOTOPBIH OIpeaensercss ypOBHEM CaMbIX II€pElOBBIX Ha CErOAHSIIHMM JIeHb
TEXHOJIOTMI. YHUKAIBHOCTh OE€CIMIIOTHBIX TEXHOJOIHI 3aKII0YaeTCsl B BO3MOXHOCTH 00BEINHUTD
KOHCTPYMPOBAaHHME U NPOrpaMMHUPOBAHME B OIHOM Kypce, UYTO CIIOCOOCTBYET HHTEIPUPOBAHMIO
npenojaBaHus HHGOPMATUKU, MATEMAaTUKU, (PU3UKH, YEPUECHHS, €CTECTBEHHBIX HaYK C pa3BUTHEM
WHXXEHEPHOT O MBIIIJIEHHUS, Yepe3 TEXHUYECKOe TBOPUECTBO. TEeXHUYECKOEe TBOPUECTBO — MOIHBIN
WHCTPYMEHT CHHTE3a 3HAHMH, 3aKJI1a1bIBAIOIINI IPOYHBIE OCHOBBI CUCTEMHOIO MBILIUICHUS. TaKkuM
o0pa3oM, HH)KEHEPHOE TBOPUECTBO U J1a0OpaTOpHbIE UCCIIEI0BAHNS — MHOTOI'PaHHAsl 1€ATEIbHOCTb,
KOTOpast 1OJKHA CTaTh COCTABHON YaCThIO ITOBCEJHEBHOM JKU3HU Ka)KJ10T0 00y4aronerocs.

®opma 00yueHHUs : OUHas

TpyroemMkocTh MporpaMmaeli: 684

Bo3pact yyamuxes: 9-11 net

Pexxum 3aHsaTHIi: 2 pa3a B Heaento 1o 1gacy

Heab: oO0ydeHHWEe THUIOTHUPOBAHMIO M 3HAKOMCTBO C YCTPOMCTBOM OCCIHIIOTHBIX
JICTATCJIIbHBIX arlraparoB.
3anauu:
1. lats mepBOHayvanbHbIC 3HAHUS O KOHCTPYKIIMU OCCIIMIIOTHBIX JIETaTEIbHBIX allllapaTos;
2. HayunTts npuemam 6€301acHOT0 MAIIOTUPOBAHUS OECITUIOTHBIX JIETaTEIbHBIX allIapaToB;
3. Hayuuts mpuemMam adpodoTOChEMKH.
IInanupyembie pe3yabTaThl
[Iporpamma mo3BossieT 7OOMBATHCS CIEAYIOMNUX PE3YIbTATOB OCBOCHHS 00pa3oBaTeNbHON
POrPaMMBI:
B auunocmuom nanpasnenuu:
e CcPOpMHUPOBAHHOCTH IIO3HABATEIbHBIX HHTEPECOB, HMHTEINIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH  yJaluxcs;
*  CaMOCTOSTENBHOCTH B IPUOOPETCHN U HOBBIX 3HAHUM U MPAKTUYECKUX YMEHHIH;
* TOTOBHOCTH K BHIOOPY >KM3HEHHOI'O IYTH B COOTBETCTBHH C COOCTBEHHBIMU UHTEpPECAMH U
BO3MOKHOCTSIMU;
* CTpemJIeHHE K CAaMOPa3BUTHUIO, CAMOOOPAa30BAHUIO U CAMOBOCIIHTAHHUIO
*  CIOCOOHOCTH paboTaTh C MH(POPMaLHEH B TII00ATbHBIX KOMITBIOTEPHBIX CETAX.
Bmemanpeomemnom nanpagnenuu
e OBJIAJCHUE HABBIKAMH CaMOCTOSITEIIbHOT'O IPUOOPETEHUSI HOBBIX 3HAHUM, OPTaHU3alNHN y4eOHOU
JeSITENbHOCTH, IIOCTAHOBKH 1I€JIeH, MIIaHUPOBAHUS, CAMOKOHTPOJIS U OLICHKH PE3YIbTAaTOB CBOCH
JeSITEeNbHOCTH, YMEHHSIMH IPEABUACTH BO3MOKHBIE PE3YIbTAThl CBOUX ICHCTBU;
® MpUOOpETeHHE OMbITa CaMOCTOSTEIBHOIO TIIOWCKAa, aHaiu3a u oTtbopa HHPOpPMAUU C
UCIIOJIb30BAaHUEM pPA3JIMYHBIX HCTOYHUKOB M HOBBIX HH(GOPMAIMOHHBIX TEXHOJOTHH JUIs
pelIeHus TO3HABATEIbHBIX 32724,
® pa3BUTHE MOHOJOTMYECKOW M JHUANOTHYECKOW pedH, yMEHHUs BbIpaKaTh CBOUM MBICIH U
CIIOCOOHOCTH BBICIYIIMBAaTh COOECEIHUKA, MOHMMATh €ro TOYKY 3pEHHs, NMPU3HABATh IMPABO
JIpYroro 4eIoBeKa Ha UHOE MHEHHUE;
® OCBOCHHME NPHEMOB JCHCTBHUI B HECTAaHAAPTHBIX CHUTYalHSIX, OBJIAJCHUE IBPUCTUUYECKHUMHU
METO/IaMH peIIeHUs TPOoOIeM;



e (QopmMupoBaHHE YMEHUH PabOTaTh B TPYIINE C BHIIIOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
MPEACTABIATh U OTCTAUBATh CBOM B3TJISLI M YOCKICHUS, BECTH TUCKYCCHIO.

e OBJIajZIcHUE clloco0aMU OpraHU3allMy IeJienojaranus, INIAaHPOBaHUS, aHaln3a, peIeKCHH,
CaMOOIICHKH.
Bnpeomemnom nanpasnenuu.:

YMeHue npoBOJUTh HACTPOMKY U OTIAJKY KB

BJ'IaI[eHI/Ie HaBbIKaMM yIIpaBJICHUSA KBAaJAPOKOITEPOM B IOMCIICHUH,

a’poOTOCHEMKOIA;

aJpoKOITEepa;

3HaHUA yCTPONWCTBA U IPUHIIMIIA JEH CTBUS KBAIPOKOIITEPOB;

VYMeHne 00HOBIIATE IPOTpaMMHOE 00ecriedeHHE OJIETHOr 0 KOHTPOJIIEPa;

Ha YyIUIEe |

VMeHne JOoKIaabIBaTh O pe3yibTaTax CBOCro UCCICAOBAHMA, UCIIOJB30BAThL CIIPABOYHYIO

JUTEPaTypy U Ipyrue UCTOYHU KU HHPOpMaI]

Hu;

YMeHue parimoHaaIbHO ¥ TOYHO BBITIOJIHSATH 3aJJaHUE.
Yuenuxknayuumces
co0urojaTh MpaBuia 0€30MaCHOr0 yIpaBlIeHUs 0€CITMIOTHBIMHU JIETATEIbHBIMU allllapaTaMH;

MMOHUMATh IPUHLUI JEHCTBUSA U yCTPOUCTBO KBAJPOKONTEPA;
MTOHMMATh KOHCTPYKTUBHBIE 0COOEHHOCTH PA3IMYHBIX MOJIeJIel KBAAPOKOITEPOB;

MMOHUMATh KOHCTPYKTUBHBIE 0COOCHHOCTH y3JIOB KBAJIPOKOIITEPA;

CaMOCTOATECIbHO pC€UIATh TEXHUYCCKUC 3a/1a4U B ITPOLIECCE pa6OTBI C KBAaAPOKOITCPOM;

IJIaHUPOBATD XO/I BBIIIOJIHCHU A 3a/IaHN A,
MIPOM3BOANTE adPOPOTOCHEMKY.

Yuenuxnonyuum eosmoorcnocms nayuumsca:
[TormmaTh mpUHIUTI PaOOTH CHCTEM ABTOMATH3AIM U KBAIPOKOIITEPOB.

®opMbl 00y4eHHsI: TPYIIIOBAs] U MHANBUYaJIbHAS.

MeToabl 00yuyeHMsI:

TTOMCKOBBIM, UTPOBOM.

YueOHO-TeMaTHYeCKOe TJIAHHPOBAHHUE

HaFHHHHO-HpaKTHQGCKHﬁ, O6T>$ICHPIT€J'II>HO'HHHIOCTpaTHBHBIﬁ, HaCTHYHO

No Tema KonnuectBo | Kanennapusie | dakrtuueckue
/i 4acoB CPOKH CpPOKH
Pazoen 1. Beeoenue 6 kypc (12 uacos)
1-2 | Teopus  BIIJIA. HUctopus  co3nanus, 4 CenTs0pb
Pa3HOBUJIHOCTA , NPUMEHEHUE BITJIA.
Bunsi kontepos
3-4 | OcHoBHBIC 0a30BBIC DJIEMEHTHI KOITEPA. 4 Cents0pb
ITon€tHpii  koHTpoOmmep. KoHTpoameps
JIBUraTesei. beCKoJIeKTOpHBIE U
KOJIJIEKTOPHBIE MOTOPBI.
5-6 | [IpaBuaa 6e30MaCHOCTH IMPHU MOATOTOBKE K 4 CeHTs0pb,
rojeram, YIpaBJIEHUH 0ecnuIOTHBIM OkTs6pB
JIeTaTeIbHbIM anmapaTom
Pazoen 2. Ilpeononemuas noozomoexka, Hacmpouka keaopoxonmepa (8 uacoe)
7-8 | 3uakomcTBO ¢ KBagpokonTepamu Tello, 4 OkTs6pB
Coex Knesep 4PRO. N3ydenue
KOMITOHEHTOB. 3apsiika aKKyMYJSTOPHBIX
OaTapell, ycTaHOBKa. Y CTAHOBKA, CHITHE
3alIUTHOMN KJIETKU. 3aMeHa MPOoIeslyIepoB
9- | Paccmorpenue BO3MOKHBIX 4 OkT6pB




10 | meucmpaBHOCTEH KBaJpoOKoNTepa WU MyTei
YCTpaHEHHsSI HEHCIPAaBHOCTH

Pazoen 3. Buzyanvnoe nunomuposanue (48uacoe)
11- | Teopus PYYHOTO BHU3YaJIbHOTO 4 Hos6pn
12 | nunorupoBanus. TexHuka 0€30MaCHOCTH
pH JIETHOU YKCILTyaTaI[iy KON TEPOB

13- | IlepBbiii  B371eT. 3aBUCAaHME Ha Majou 4 Hos6ps
14 | Beicore. [IpuBBIKaHHE K TYJIBTY YIIPABICHHUS.
15- | [Tonérer Ha komntepe. Bsner. Bucenue. 8 Jexabpb

18 | ITonér B 30mHe nunoraxa. Bunepen-nasan,
BlieBO—BIHpaBo. [locanka

19- | [Tonérel Ha KonTEpE. B3ner. 8 SuBaps,
22 despanb
23- | Ilonér mo Kpyry, ¢ yIepXaHHEM W 8 ®despaiib,
26 | m3menenueM BEICOTEL Ilocanka Maprt
27- | Tlonérer Ha komrepe. Bamer. Ilomersr mo 12 Mapr,
32 | 3aJaHHOM  TPaeKTOpPHHM, C pPa3BOPOTOM, Anpenb

W3MEHEHHUEM BBICOTHI, IPEOAOJICHUEM
npensatcTeui . [locanxka.

33- | [loter ¢  wucnomp3oBaHWEeM  (QYHKIHUH 4 Ampens,
34 | yaepskaHus BBICOTHI M Kypca. [Ipou3Benenue Mait
a’poPOTOCHEMKHI
68 u

Conep:xxanue mporpammbl Pa3nen 1. Beenenue B kype (12
4acoB)

Teopu sa. Uro takoe BITJIA. UcTtopust co3manusi, pa3HOBUIHOCTH, TPUMEHEHHE OECITMIOTHBIX
JeTaTeNbHBIX anmapaToB B Hamie BpeMms, B Omwkaimem Oyaymem. Bunbl xonrepoB. OCHOBHBIE
0a3zoBble dyieMeHTHl komTepa. [lonérHeli  koHTponnep. KonTpomrepsr aBurareneir. bec
KOJIJIEKTOPHBIE U KOJIJIEKTOPHBIE MOTOPbI

[IpaBuna ©Oe3omacHOCTM TpH TMOATOTOBKE K IIOJIETaM, YIPaBICHUH OECHUIOTHBIM
JIeTaTeIbHBIM aNIapaToM

Dopma nposedenus 3anamuii — yaeOHast TUCKYCCHS, IBpUCTHUYECKas Oecea

Pasnen 2. [IpeanoJieTHas MOAT0TOBKA, HACTPOiiKa KBajpokonTepa (8 yacos)

T eopu s1. 3HakoMcTBO. M3ydeHHMe KOMIIOHEHTOB. 3apsjka akKKyMyIATOPHBIX OaTapeii,
YCTaHOBKa. YCTaHOBKa, CHATHE 3alIUTHOW KJIETKH. 3aMeHa mponemiepoB. Paccmorpenue
BO3MOJKHBIX HEHCIIPAaBHOCTEH KBaAPOKONTEpa U NyTeH yCTpaHEHUsI HEUCIIPABHOCTH.

IIpa xtu ka . [lpakTuyeckas paboTa C NpPenOCTaBICHHBIMH KBaJPOKONTEPAMH, H3y4CHHE
KOMIIOHEHTOB, OTpa0OTKa TEOPETHYECKUX 3HAHMH 1O TOATOTOBKE M 3aMEHE JIIEMEHTOB
KBagpokonrepa. Hactpoiika, HoAKIIOYEHHUE anapaTyphl.

Dopma npoeedenus 3auamull - TPaKTUKO-OPUCHTUPOBAHHBIE yueOHbIE 3aHATHA, paboTa B
MUHH- TPYIIax

Pasjnen 3. BusyasibHoe nujioTupoBanue (48 yacon)

TCO[QI/ISI. TCOPI/IH PYYHOI'O BHU3YaJIbHOI'O IHUJIOTHPOBAHHUA. TexHuka 0e30macHOCTH npu
NETHOU OKCIIJIyaTalluu KOIITCPOB. HOBTOpeHI/Ie Thb. TeopeTI/I‘ICCKI/Ie 3HAHHUA 110 B3JICTY, IOJICTY
BIICPCO, Ha3aa BJICBO, BIIpaBO, 3dBUCAHHUIO B BO3JYXC, a4 TaK K€ ITO UBMCHCHUIO BBICOTHEI.



[paktuka . Ilpaktuueckas pabora ¢ TPEeAOCTaBICHHBIMU KBaJPOKOITEpaMU, MOITy4YeHHUE
MEPBUYHOrO OMNBITA YIPAaBJICHUSA KBAJAPOKONTEpOM. Pa3BuUTHE HABBHIKOB YHpaBIEHHS, TMOATOTOBKU U
HACTPOUKH KBaJPOKOTEpA.

OOydeHue B3JeTy, IMOCAJIKH, YIEp>KaHUIO BBICOTH. OTpabaTbiBaHHE NPSMOJIUHEHHOrO
moyiera, moJieTa N0 KPYry C YIOepKaHHEeM M H3MEeHeHueM BbICOThl. [loieTsl mo 3amaHHOM
TPAaeKTOpPHHU, C pPa3BOPOTOM, H3MEHEHHMEM BBICOTHI, MpeojosieHueM mpensarcTtBuil. [lomersr ¢
M3MEHEHHEM TPAaeKTOpUHU. A3podoTocheMKa.

BrinonHenue noseroB Ha BpeMsi. COpeBHOBATENbHBIN 3TANl CPelid yyaluxcs Kypcea.

Dopma npoeedenus 3auamull - TPaKTUKO-OPUEHTUPOBAHHBIE yuyeOHbIe 3aHATHS, paboTa B
MHHU- TPYyMIax

KoHTpOJ/IbHO-0LIEHOYHbIE CpeICcTBa
OcBoenue IIporpaMmbl COMPOBOXKAAETCA TEKYIIMM KOHTPOJIEM YCIEBAEMOCTH Y4YaIUXCH.
TCKYHIHﬁ KOHTPOJIb IMPOBOJAUTCA B TCUHCHUC BCCI'0 NICpHUOIa O6yquI/IH JIA OTCJICKHMBAHUA YPOBHSA
YCBOCGHHMSI TEOPETHUYECKMX 3HAHWH, NPAKTUYECKUX YMEHMH U CBOEBPEMEHHOW KOPPEKTHUPOBKHU
o0pa3zoBaTenbHOTrOo Mmpoiecca B hopMe ne1arorudeckoro HaOJI ICHUS.

MexaHu3M OLleHUBAHUS 06p330BaTeJ'l bHBIX PE3YJbTATOB

OuenuBaemMble Huszkuii Cpennnii Bricokmii
napaMeTpsol
/Ouenkn
YpOBEHB TEOPETUUECKUX 3HAHU U
OOyuaromuiicst 3Haer | OOywarommiics 3HaeT | OOyJarommiics 3HaeT
(¢bparMeHTapHO W3Y4YEHHBIN W3YYEHHBIN
HW3YYCHHBIN Marepuan, HO JJs Martepuai. Moxer
MaTepHuall. IIOJIHOT O PACKPBITHS JIaTh JIOTUYECKU
N3znoxenue TEeMBI TpeOyeTcs BBIJEPKAaHHBIN OTBET,
Marepuaina JOTIOJIHUTEIbHBIE JEMOHCTPUPYIOIIUI
cOMBYMBOE, BOIIPOCHI IIOJIHOE BJIAJICHHE
Tpedyroriee MaTepruaIoM.
KOPPEKTUPOBKH YpoBeHb
HaBOJSIIIUMU MPAKTUYECKUX
YPpOBEHBb MPAKTUYECKNUX HABBIKOB U YMEHU I
Pa6ota c BITJIA, Tpebyercs Tpebyercs YeTko u 6e30macHO
TEXHHKa MOCTOSIHHBIN NEePUOANYECKOE pabotaer ¢
0e30macHOCTH KOHTpPOJIb [1eJlarora 3a | HalIOMUHAHUE O TOM, | 000pyJOBaHUEM
BBIITOJIHEHUEM IPAaBUJI | KaK paboTaTh C
10 TEXHUKE o0opynoBaHuEM
0e30MacHOCTH
Croco0OHOCTH He moxer Moxer noarorosuthb, | CriocobeH
MOATOTOBKH U IMOATOTOBHTb, HacTpouTh BIIJIA mpu | caMOCTOATEIBbHO
HaCTPOUKH HactpouThb bIIJIA 6e3 | moxckaske mexmarora MOATOTOBHTE,
OECIIMIIOTHOT O IOMOIIH ITe1arora Hactpouth BITJIA 6e3
JIeTaTeIbHOT O MOMOIIIY [eJarora
anmapara K noJeTy




Crenenn
CaMOCTOSITEIBHOCTH
ynpasienus BITJIA

TpeOyercs
IIOCTOSIHHBIC
IIOSICHCHHUS I1I€darora
IIPU yIIpaBJIECHUU

Hyxnaercs B
MOSICHEHU U
MOCJICIOBATEIIBHOCTH
paboTHI, HO cITOcOOEH
nmocie oObsICHEHUS K
CaMOCTOSTEIbHBIM
JNEVUCTBUIM

CaMOCTOSTEILHO
BBIITOJIHACT OHepaL[I/II/I
[PU yIIPABJIECHUU
BIIJIA Oe3 moacka3ku
megarora

KauecTBO BEITOJTHEHU S

paboThI

HaBbiku ynpasnenus
B LI€JIOM I1OJIY4Y€EHBI,
HO yIIpaBJICHUE

HaBbiku yrnpasneHus
B LI€JIOM I1OJIY4Y€HBI,
ynpasienue BITJIA

HaBpiku ynpasieHus
HOJIy4eHbl B IOJIHOM
o0BbeMe, IPUCYTCTBUE

BITJIA HEeBO3MOXKHO
6e3 IpUCyTCTBUSA
rnegarora

BO3MOYHO 0€3
IPUCYTCTBHUS
rnejaarora

nejarora He
Tpebyercs

OHCHKa MNPOMEIKYTOUHLIX PE3YJIbTATOB IO TCMAM W UTOI'OBBIC 3aHATUA NIPOBOJATCA B

pa3HbIX (hOpMax: TeCTHPOBAHUE, COPEBHOBAHUS.

YcioBusi peaiuzanu NporpamMmMbIl

MaTepI/IaJIBHO-TeXHI/I‘leCKOG o0ecrneyeHue

1. xBanpoxonrep ¢pupmbr Tello— 3 mrr.
2. xBaapokontep DJI-1 .

3. HOyTOYK — 10 mIT.

4. UntepHer

HNHTepHeT-pecypcehl, 1S peaJin3aluy NporpaMmmbl

TeopeTnuecknii MaTeprall

1. https://ru.wikipedia.org/wiki/MynbTHKONITEp- 00N 0030p KBAIPOKONTEPOB

2.http://mediaworx.ru/wp-content/uploads/2018/05/Tello_User_Manual_V1.2_RU_Lock.pdf-
pykoBojacTBomosib3oBarens Tello
3. http://quad-copter.ru/dji-tello.html - 0630p kBagpokomnTepa Tello

Buageomarepua n

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

Cnucok JuTepaTtypbl

1. http://avia.pro/blog/ bectiunoTHble teTatenbHble annapaTsl. J{poHsl. McTopus.

2. http://cyclowiki.org/wiki/ bectinaoTHbIN IeTaTenbHbIN annapaT — Llukmoneus

3. https://ru.wikipedia.org/wiki/ BectiuinoTHbIN IeTaTeNbHBIN antapaT — Bukumneaus

4. http://www.genon.ru/ Yro Takoe OeCHIOTHBIE JIeTaTeAbHbIC anmaparsl? — [ ¢eHOH

5. http://www.nkj.ru/archive/articls/4323/ Hayka u s>ku3Hb. BecnuioTHBIC CaMOJIEThI: MAKCHUMYM

BO3MOJKHOCTEH
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