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Hcnosb3yemMble TEPMUHBI U COKPALLICHU S

aKKyMYJISITOpHas OaTapes;

a’poPoTOCHEMKA;

aBTOMaTU3UPOBAaHHOE pabouee MecTo;
OecnuIOTHAsI aBUALMOHHAS CUCTEMA;
OecnMIOTHBIN JIeTaTeNIbHbIN anmnapar;
OOpPTOBOE PAIMOIIEKTPOHHOE 000PYAOBAHUE;
JOTIOJIHUTEIIbHAS TI0JIE3HAs HATPYy3Ka;
VICIIOJIb30BaHUE BO3AYIIHOTO NpocTpancTsa Pd;
HA3€MHBII YHKT yIIPaBJICHUS;

KOMILJIEKT CTapTOBOI'O 000PY10BaHNS;
KOMAaH/IHO-TEJIEMETPUYECKAs PaJUOINHHS,
OpraHbl OpraHru3alyy BO3AYIIHOIO JIBHKECHUS;
PYKOBOJICTBO 10 JIETHOW 3KCIUTyaTal1U;
CHUCTEMA aBTOMATUYECKOTO yIPaBICHUS;
CIIyTHUKOBAsl HABUTAIIMOHHASI CUCTEMA;
CTapTOBO- MMOCAI0YHAs IJIOMIA/IKA;
TEIUIOBU30PHAS ChEMKA,

HWOKHSISI TPaHUIa 00JIaYHOCTH;

IIEPCOHAIIBHBIN KOMIIBIOTED;

TEXHUYECKOE 00CITyKMBaHHUE



HOACHUTEJIBHASA 3AIIMCKA

JononuutenbHas 001eoOpa3oBarenbHas 00IIepa3BUBalOLIas IporpaMma
«becrunotueie  ABuanuonHeile  CHUCTEMBI-  Ha3HA4eHHWE,  KOHCTPYKIHS,
skcruryaTanms. KBagpokontep «Kneep». HMcnonp3oBaHrne KOMMEPUECKHUX JPOHOB
B Pa3IMUHBIX OTpaACAX JEATEeIbHOCTH oOluiecTBa.» (nanee - [Iporpamma) mmeer
TEXHUYECKYIO HAIIPaBIEHHOCTD, U CBsI3aHa C MOJCIIMPOBaHNEM, KOHCTPYHUPOBaHUEM
U TMWIOTUPOBAHUEM OCCHHIJIOTHBIX JIETATENBHBIX alllapaTroB, MCIOIH30BAHUEM HX
noJie3Ho# Harpy3ku. [Iporpamma paspaboTaHa ¢ y4eTOM CIEIYIOMNX HOPMATUBHO-
MPaBOBBIX JOKYMEHTOB:

o ®enepanbubiii 3akoH ot 29.12.2012r. Ne 273-®3 «O6 obOpa3oBaHuu B

Poccuiickoit ®eaeparun» (nanee — O3);

o IIpukaz Munucrepcra mnpocsenieHuss Poccuiickon @Penepanuuu 0T
27.07.2022 Ne 629 «O6 yrtBepxkaenun [lopsimka opraHu3anuu U OCYIIECTBICHUS
o0pa3oBaTeIbHOM JESATENILHOCTH M0 JOMOJHUTENIBHBIM 00I111e00pa30BaTEILHBIM
IporpaMmmMam»;

o IloctanoBnenne ['7aBHOrO rocyJapCTBEHHOTO CaHUTAPHOTO  Bpaya
Poccuiickoit deaeparuu ot 28.09.2020 1. No 28 OO0 yTBep>KIE€HUU CAaHUTAPHBIX
npaBun  CIT 2.4.3648-20 «CaHUTapHO-IMIUIEMHOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alysM BOCIUTAaHUA W OOYYEHHS, OTAbIXa M O3[0pOBIEHUS AeTell W
MOJIOICIKI;

o Pacnopspxenue IIpaButensctBa PO ot 31.03.2022 1. Ne 678-p «KoHuenuus
Pa3BUTHUS JIOTIOJTHUTEILHOTO 00pa3oBanust aeteit 10 2030 1.»;

o IIpukaz MunuctepcrBa tpocBemeHus Poccuiickon @enepauuu  OT
03.09.2019 Ne 467 «O06 yrBepxknenuu lleneBoit Moaeny pa3BUTHS PErHOHATBHBIX
CUCTEM JIOTIOJIHUTEILHOTO 00pa30BaHUs IETEI;

o IIpuka3 munuctepctBa npocsemieHus PO ot 2 deBpans 2021 r. Ne 38 «O
BHECEHUU u3MeHeHUl B lleneByr0o MoJelb pa3BUTUS PETHOHAIBHBIX CHUCTEM
JOTIOJIHUTENIBHOTO 00pa30BaHUs JAETed, YTBEPKACHHYIO MpUKa3oM MUHHCTEpCTBA
npocemenus PO ot 3 centsadps 2019 roma Ne 467».

o IIpukaz KI'AOY O PMI] ot 26.09.2019 Ne 383I1 «OO0 yTBepxkacHUU
[lonoxxennst 0  JOMOJHUTENBHOM  00IIe00pa3oBaTENbHOM  mporpamMme B
XabapoBCKOM Kpaey;

o YcraB KI'TAHOYVY «KpaeBoii ieHTp 0Opa3oBaHuUs».



AKTYaJIbHOCTH

CoBpeMeHHbIE OCCIUIOTHBIE ABHAIIMOHHBIE CUCTEMbI MPEACTABISIOT COOOM
HAayKOEMKYIO, BHICOKOTEXHOJIOTUYHYIO 00JIACTh U SABJISIIOTCS OJHUM W3 Hauboliee
MEePCIIEKTUBHBIX HAMPABICHUHN Pa3BUTHS aBUALIUU, TTIOATOMY JaHHBIN KypC SBIISETCS
BeCchbMa aKkTyalbHbIM. COBpEMEHHBIC TEHACHIIUU PAa3BUTUSI aBTOMATH3UPOBAHHBIX
KOMIUIEKCOB B aBHAIlMM TMOJYYWIM pealu3allii0 TaKKe B BUIE OECHUIOTHBIX
aBuanoHHbIX cucteM (BAC).

B mnacrosimee Bpemsi HaOmrogaeTCss JTABUHOOOPas3HBIM POCT HMHTEpeca K
OCCNUJIOTHOW  aBHAIIMM  KaK WHHOBAIMOHHOMY  HAIPaBJICHUIO  Pa3BUTHUS
COBPEMEHHON TEXHUKH, XOTSI UCTOPHUS Pa3BUTHUS STOTO HAMpPABIICHUS HAYalach yKe
6osee 100 et Tomy Haza.

Pa3ButHe cCOBpeMEHHBIX U MEPCHEKTUBHBIX TEXHOJOTUH MO3BOJISET CETOIHS
OCCIUJIOTHBIM JIETATEJIbHBIM ammaparaM YCHEIIHO BBIMOJHATh Takue (PYHKIIUH,
KOTOPbIE B MPOILIOM OBIIIM UM HEJIOCTYITHBI WM BBITIOJHSUIUCH IPYTUMHU CUJIAMH U
CpE/ICTBaMHU.

brnarogapst pocTy BO3MOXXHOCTEM U TIOBBIIIEHUIO JOCTYIMHOCTH JIPOHOB,
MOTEHITMAJ UCTIONB30BAHUS UX B Pa3HBIX cPpepax IKOHOMUKHU CTPEMUTEIIBHO PACTET.
OT0 co3maio  HEOOXOIMMOCTh B HOBOW mpodeccun: omnepatop BAC.
Crparerndeckasi 3ajadya Kypca COCTOMT B TOJATOTOBKE CIEHHAIUCTOB IO
KOHCTPYHMPOBAHUIO, TPOTPaMMUPOBaHUIO U 3KcIutyaTaiuu bAC.

OmnuceiBaemasi oOpazoBaTelbHasl IporpaMMa UHTEPEeCHa TEM, YTO COBMENIAeT
B ce0¢ HECKOJIbKO Ba)KHBIX HAIPABJICHUH, OJHOBPEMEHHO HEOOXOIUMBIX IS
IIPOCKTUPOBAHUS JICTATCIBHBIX alllapaToB W IOATOTOBUTH OOYYarONIUXCS K
IJJAHUPOBAHUIO M TIPOCKTUPOBAHUIO PA3HOYPOBHEBBIX TEXHUUECKUX MPOEKTOB U B
JaabHENIIIEM OCYIIIECTBUTH OCO3HAHHBIN BEIOOP BUA IEATEIIBHOCTH B TEXHUUECKOM
TBOPUYECTBE

HEJIb: pa3BuTHe  WHXCHEPHO-TEXHHYECKUX  CIOCOOHOCTEH  uepes
KOHCTPYHUPOBaHUE, MTUIOTUPOBaHNE OCCITMIIOTHBIX JIETATEIBHBIX aIapaToB.

3AJAYN:

e chopMupoBaTh HaBBIKH B  00jactTh  COOPKH, MOJEIHPOBAHUS,
KOHCTpyUpoBaHus, TmnporpammupoBanus bBAC (Ha wMojaensx: KBaJIpOKOITED
«Kmesep», DJI: Mini, Phantom 4 Pro+, Mavic 2 Pro, Eachine camonéraoro tuna);

®  PaCIIMPUTH 3HAHUSI COBPEMEHHBIX KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB;

e chopMHUpOBATH 3HAHKS B 00JACTH a3POIMHAMHUKU KOMITEPOB M IPOHOB
CaMOJIETHOI'O THUIIA,

® HAY4YWTh [IOMCKY U MMPUMEHEHUIO MPOrPaMM JIsl TPOMBIIUIEHHBIX APOHOB;



® HAy4YUThb OCHOBAM MPOEKTHOMN AEATEIbHOCTH;

® [IPOJOJIKATh Pa3BUBATH HABBIKK COTPYJHUYECTBA: pad0Ta B KOJIJIEKTHUBE, B
KOMaH/ie, Majoi rpynme (B nape).

OTin4uTe/bHBbIE 0COO0CHHOCTH NPOTrPAMMBI.

[Iporpamma HampaBiieHa Ha pa3BUTHE Y OOYYaIOMIMXCA CUCTEMHOIO MOJX0/1a
K IPOEKTHUPOBAHUIO U HU3TOTOBJICHUI0 KOMIOHEHTOB OECHMJIOTHBIX aBUALMOHBIX
CUCTEM M UX UHTETPALIMH B TOTOBbIE KOHCTPYKTOPCKUE CXEMBI, INIAHUPOBAHUE 3TON
paboThl B COOTBETCTBUU C TEXHUYECKUM 33/IaHUEM .

N3yyeHue TeXHUYECKUX XapaKTEPUCTUK, CUCTEM YIpPaBJICHUs, dKCILUTyaTalluu
NOJIE3HON HArpy3Ku MPOMBIIUIEHHBIX TPOHOB.

VYuammMcs mpeuiaraetcss B coctaBe MHKporpynm (2-6 den.) pa3paboTarb
IPOEKT OECHMIOTHOM aBHAIIMOHOM CHCTEMbI JJIsi PElleHUs] KOHKPETHBIX 3ajad, a
3aTeM BOIUIOTUTh 3T CXEMbl B MOJENH, HCIOJb3Ys NEUCTBYIOIUNA y4eOHBIN
kBagpokontTep «Kmesep 4»; DJI: Mini 2, Phantom 4 Pro+, Mavic 2 Pro;
camonérHoro tuma Eachine wu nomomuutenpHOe oOopynoBanue. IIporpamma
NpeNIoiaraeT, IMocjie O3HAKOMJIEHUS C TeOpeTHYecKoh 0a30il COBpeMEeHHOM
OecnIOTHOW aBUALlMM M €€ TEeXHUYECKHMH CpPEICTBAMH, OOS3aTENbHBIA BBHIOOD
COOCTBEHHOI'0 YHUKAJIBHOTO MPOEKTA JUIsl KaXKI0H MUKPOTPYIIIBI U TOJHOLIEHHYIO
€ro peaau3aluio MMoj pyKOBOJCTBOM KypaTopa-nenarora. [Ipu 3Tom Bcio paboTy, oT
MIOCTAHOBKM TEXHUYECKOTO 3aJaHusi Ha pa3paboOTKy A0 BBIMYCKa MPOAYKTa
y4aliuecs BBIOIHSAIOT CAMOCTOSTENBHO.

Anpecat nporpammsl: oOydaromuecs 10-15 ner.

HanosansiemocTh rpynmnbi: 8-12 4enoBex.

dopma peaau3anuu NPOrPpaMMbl: O4YHas, C BO3MOXKHOCTBHIO TPUMEHEHUS
IUCTaHIIMOHHON (GopMbl Ha Iatdopme mporpamMmbl Discord, Zoom, Telegram,
Yandex.

D®opMbl OPraHu3alMU AeATEIbHOCTH 00yYarOUIUXCH.

[Ipy w3yyeHWM TEeM TmporpaMma MpeAyCMaTpUBaeT HCIOJIb30BAHHE
bpoHTaTbHOW, WHAMBUAYATBLHONW W TPYNNOBOH (opMbl yueOHOUW paboThI
00yJaromuxcs.



O0beM, pesKUM U CPOKH pPeaiu3aluy NPOorpaMmbl.

Ilepuon | IIpoaomKUTENBHOCTD Kon-Bo Kon-Bo Kon-Bo | Kon-Bo
3aHATHUS 3aHATHA B | 4YacoB3a | HEAENb | YacoB
HEZIEIII0 HEZIEIII0 BCETO

lron 24 2 4 4. 36 144 u,

®opmbI 3aHATHII: Oecebl, MPAKTUKYMbI, 3aHITHS 0 PEIICHHUIO KEHCOB,
cemuHapsl, padota Ha cumyastopax bBC LiftOff, usyuenue Buneomarepuanos,
MHCTPYKIIUI MO 3KCILTyaTallu, JOMOJIHUTEIbHOTO 000pYy/10BaHuUs, BAPUAHTHI
UCIIOJIb30BAaHUS TIOJIE3HON HArPY3KU U OOCYKJIEHUE, BBITIOJHEHNE TECTOBBIX

3a11aH1/1171, KOHKYPCHI U COPCBHOBAHUA.




Y4eOHbIN JIAH

HaumenoBanue tembl Obnem
Passien 4acoB
Beero Teopu |IIpakTrka
s
1 Beenenue. 2 2
2 AspoMHaMUKa KOIITEPOB U JPOHOB 8 4 4
CaMOJIETHOTO THUIIA.
3 Pannosnexkrponnoe o6opynosanust bBC u 12 4 8
IIOJIE3HOU HArpy3KH.
4 Mereoposiorus u PTO nonetoB, OCHOBBI 8 4 4
paauocBs3u. BzauMopeiicTBIE C OpraHamMu
OpB/.
5 becnunorHas aBuanmoHHasi cuctema. 14 8 6
KOMITOHEHTBI JIs pa3IMYHbIX 33/1a4.
6 Pa6ora ¢ konctpykropom BAC. 24 6 18
CoBMECTUMOCTD Y3JI0B M arperaTtoB B
OJTHOU OECIMIIOTHOI CUCTEME.
7 OtpaboTKa HaBBIKOB TIOJIETA B 24 2 22
CUMYJIIATOPE.
8 TecToBbIe TONETHI HA JOPAaOOTAHHBIX 24 4 20
BIUTA. ITunotupoBaHre KOMMEPUYECKUX
JIPOHOB.
9 [ToaroroBka u pa3paboTKa JTUIHBIX 24 4 20
IPOEKTOB.
10 Hrorosoe 3anstue. JleMOHCTpAIMOHHBIN 4 4
HK3aMEH.
UToro 144 38 106

COLEPKAHUE ITPOI'PAMMBbI
N3ydeHne TeMaTUKU AUCHUILIMH OPTraHU30BaHO C TAKUM PacdyeToM, YTOOBI K
HavyaJly TPaKTHYECKUX yrpasieHuil mojetamu bJIA Oputa mpoiinena mporpamma
TEOPETUYECKON MOATOTOBKH M OCYIIECTBIEH KOHTPOJIb OCBOCHUS IMPOTrPaMMBbI I10
CIEAYIOIIAM AUCHUIUITUHAM:
e aspoanHamuueckuil pacuér bBC,;
® [POCKTUPOBaHUE KOHCTpYKUHH bJIA;




e Ksanpokontep «Kiepep», DJI: Mini 2, Phantom 4 Pro+, camonéraoro
tuna Eachine

® TIPOrpaMMHUPOBAHHE ABHAIIMOHHOTO u PaTUOIIEKTPOHHOTO
o6opynoBanusi BAC;

e okcruryaranus kommepueckux bAC;

® IMCTAHIIMOHHAS M aBTOHOMHAsI HABUTAIIUS;

¢ AaBHAIIMOHHAA METCOPOJIOTHA,

1. BBenenmue.

[TpuBeTCTBUE TpyNIBI, ApYyXKeckas Oecela M 3HAKOMCTBO UICHOB TPYIIIIHL
Omnpenenenne ypoBHS pa3BUTHS U KOMITETEHIIUN, JTUYHOTO OTIBITA U POCTA 3a BPEMS
KaHUKYI.

ConepxaHue mporpaMmal.

O6mue npaBwia 6e30macHOCTU B 00pa3oBaTeIbHOM yupexaeHUu. OCHOBBI
TEXHUKW OE30MacCHOCTH IPU padoTe C IJICKTPUYCCKUMHU MpuOopamu. TexHuKa
Oe3zomacHocTh Tipu  pabore B Jabopatopun. OOIIHME TOJTOXKECHHUS TEXHUKH
Oe3omacHocTH Tpu pabotre B 1iexe. TexHwka O€30macHOCTH mpu padore C
71a60paTOPHBIMHU YCTAaHOBKAMH.

Mepbl 6€3011aCHOCTH MPU IKCITyaTallii OECIUIOTHBIX aBUAIIMOHHBIX CUCTEM.

2. ADPOJJMHAMMKA JIPOHOB CAMOJIETHOI'O U

BEPTOJIETHOI'O TUITA
Meroauueckue ykazaHUs

N3ydeHne Kypca MpPOBOAUTH C HCIOJIb30BAHUEM MOJEJEH, MAKETOB, CXEM,
y4eOHBIX BUJIEO POJIMKOB, IPUMEHHUTENBHO K n3ydyaeMomy tuiy bJIA.

[Tpu u3yueHun TeMaTuKu 0c000€ BHUMAHKE YACIATh PACKPBITUIO (PU3NYECKOM
CYIIHOCTH sIBI€HUW mnpoucxoasmux npu mnojere JIA. Bompockl TexHUKH
ynpasieHuss U nosefeHUs BJIA TecHO yBsI3pIBaTh C BOIPOCAMM JKCILTyaTalUH
camorera, ABurarens u obopynosanus bJIA.

Ocoboe BHUMaHUE YICIUTh pacueTaM napameTpoB nosera (R pasBopoTa, yron
Habopa U CHUKEHHUS, TITOBOOPYKEHHOCTD, U T.I1.)

Conep:xkanme TeM
Tema Ne 1. OcHOBHBIE CBOMCTBA BO3yXa
AtMmocdepa 3emin. OuzndecKkre XapakKTEPUCTHKU aTMOC(EPHl M UX BIHSTHUE
Ha noniet. TemmnepaTtypa Bo3ayxa. ATMocdepHoe napieHue. [InoTHocTh BO3myxa.



MexayHapoaHas ctanaapTHas atMocgepa. IHepTHOCTb, BI3KOCTb U COKMMAEMOCTh
Bo31yxa. CKOpOCTb 3ByKa M CKaYKH YIUIOTHEHHS

Tema 2. CunioBas ycTaHOBKa

Ha3naueHue u BHIBI CHJIOBBIX yCTAaHOBOK. Bo3mymHbiii BUHT. OCHOBHBIE
FEOMETPUYECKNE XAPAKTEPUCTUKH BO3AYIIHOTO BHHTA. ADPOJNHAMUYECKHE
XapaKTEepUCTUKHU BUHTA. ['paduk moTpeOHOM U pacrnojiaraeMoi TITU U BIMSHUE Ha
HUX BBICOTBI I10JIETA.

Tema 3. Aspomunamuka BBC camonérnoro tuna. LlentpoBka u ¢okyc
camosi€éra. AspoamHamuyeckoe kadectBo camoisiéta. KommnonoBka BBC
CaMOJIETHOTO THMAa. XBOCTOBOE ONEepeHUe U 0ecXBOCTas a3pOAMHAMHYECKas CXeMa.
DnepoHbI U 3JIEBOHBI. ADPOJMHAMUYECKAS CXEMA «YTKa.

3. PAIMODJIEKTPOHHOE OOPYJ1OBAHUE

Meronudyeckne yka3aHus

N3ydeHne Kypca MPOBOAUTH C HCIOJIB30BAaHHWEM MOJCIEH, MAaKeTOB, CXEM,
y4eOHBIX BHJIEO POJIMKOB, IPUMEHHUTEIIBHO K n3ydaeMomy tuny BJIA.

[Tpu u3ydeHnn TeMaTuKu 0c000€ BHUMAHKE YIEISATh PACKPBITHIO PU3NIESCKOM
CYIIHOCTH SIBJICHWH mpoucxomsmux mpu monere JIA. Bompockl mTypmaHCKOM
NOJATOTOBKM W ToBeneHusi bJIA Ha MapuipyTe, TECHO YBSI3BIBaTh C BOIPOCAMH
PUMEHEHUS] Ha3eMHOTO B OOPTOBOTO MIPOTPAMMHOTO 00ECTICUCHUSI.

Ocoboe BHUMaHHWE YICIWUTh aHAJIM3y W pacueTy IapaMeTpoB IoJieTa
BBIIOJIHACMBIX B  XOJIMHUCTOM HM TOPHOH MECTHOCTH C HCIOJIb30BaHUEM
Bo3moxkHocTel 10 «Google Earthy wnu emy nmomo6HorO0.

Conep:xkanue TeM.
Tema Ne 1. KpaTkunii Kypc palHOTEXHUYECKUX YCTPOICTB.
HavanbHple »€MEHTBl PaIMOTEXHUYECKUX CpeACTB. Paz00p TEeXHUYECKUX

AJIEMEHTOB HCIIOIB3YIONIUECS Ha OECITUIIOTHOM JIETATEIHHOM arapare.

YerporictBo u koHCTpykuusi BAC. Pacuer »1eMEHTOB KOTOPBIE MOTYT
ucnonb3oBaThesl Ha BBC. Crabunusatopsl HanpshkeHus. [loneTHbIE KOHTPOIUIEPHI
U UX OpOorpaMMHOE 00ecIieYeHuE.

NHxeHepHble pElIeHHsT M BapUaHThl HCIOJHEHUS JJIEKTPUYECKOM YacTH
OECIUIIOTHOTO JIETATEIBHOTO allapara.



Tema Ne 2. [IpakTnyeckoe NpUMEHEHNE HABBIKOB.

Kparkue cBenenns o 3eMmHOM MarHetusme. HazHauenue, npuHIMI AEHUCTBUA U
YCTPOMCTBO aBUALIMOHHBIX MAarHUTHBIX KOMIIACOB.

Bricora nosiera. bapoMerprueckuil METOA U3MEpEHUs BbICOThI. HazHaueHue u
YCTPOUCTBO  OapoMeTpuueckux  BbhIcOTOMEpoB. Hcmonwsyembie Ha BBC
BBICOTOMEPBI

Ckopocth moznera. AdPPOJAMHAMUYECKMM METOJ W3MEPEHHs] BO3AYIIHOM
ckopocTd. IlpueMHUMKM BO3AYIIHBIX JaBJICHUM. YCTPOWCTBO YyKasaTesneu
BO3YLIHOW CKOPOCTH.

N3mepenue BbICOTHI U ckopocTu nonéra mo GPS.

Kypc no ocHoBam mnaiiku. Ilalika mpoCTBIX CXeM M HpOBEpKa HX Ha
paboTOCTIOCOOHOCTD.

4. METEOPOJIOT'USA U PTO ITOJIETOB

MGTOHHHGCKﬂe YKa3aHus
B mponecCcc M3JIOKCHUA TCM, MIPCIIOAABATCIIb HOJLKCH aKICHTHPOBATDH
BHUMAHHUC CﬂymaTCHCﬁ Ha BJIMAHUW PA3JIMYHBIX MGTGOYCJIOBI/Iﬁ Ha IIOJICT HA,
MCTOOUKC aHaJIn3a IIOBCACHUA CaMOJICTa B BO3AYXC H H€O6XOI[I/IMOCTI/I
00513aTeJILHOTO HU3YUYCHUS  IIPpOrHo3a 1I0roAbl  BbIAABACMOI'O  PA3JIMYHBIMU
MCTCOLICHTpPAMHU.

Tema Ne 1. OCHOBHBIE TEPMUHBI U ONIPEETICHHUS.

ATMocdepHoe AaBiIeHHe MOHATHE U oTpeieNieHue. EquHuIb ero uaMepeHus u
UX COOTHOIIEHUs. MI3MeHeHne naBieHus ¢ BBICOTOM.

TemmepaTypa Bo3nyxa, €€ ONpe/IeIEHUE U €IUHUIBI U3MEPEHUs. BUIuMoCTb.
OnpeneneHue TMOJETHOM BUIMMOCTH U €€ JICJICHWE Ha TOPHU30HTAIbHYIO,
BEPTUKAIBHYIO U HAKJIOHHYIO BUIUMOCTH.

Bnaxxnocts Bo3niyxa. AOCOIIOTHASI U OTHOCUTENbHAS BIaKHOCTh. TOYKa POCHI.
O6maka u ocanku. OnpeneneHue u kaaccupukamnms 0o0JaKOB 110 BHEITHEMY BUIY H
M0 pACIOJIOKEHUIO HWKHEH TpaHUIlbl (OCHOBaHUS) OOJAKOB HaJ 3€MHOU
MOBEPXHOCTHI0. OCaaKu U yCIIOBUS UX 00pa30BaHUS.

OnacHble gBJI€HUS MOro/ibl, AekcTBUS pu nonaaanuu B OAIL



Tema Ne 2. IIpaBuna BegeHus: paaooomMeHa

Pagnonannple, uX Ha3HAaueHUWE W TMOPANOK Hcnoib3oBaHud. [lopsamok
BXOXI€HUS B CBs3b. [IOpsI0K BRI30BA, OTBETA HA BHI3OB, paIMOOOMEHA, 3asiBKU Ha
MOJIET.

Papnonucuumniuna. Ciyyau, B KOTOPBIX pa3peniaeTcs BeIeHUe paanooOMeHa
OTKPBITBIM TEKCTOM.

5. becnujoTHAsI ABUAIIMOHHAS CUCTEMA

MeTtoanyeckue ykazaHus
N3yuenue coctaBa 1 KOHCTPYKIMHU MIPOBOJUTH C UCIOJIb30BAHUEM HATJIsATHBIX
nocobuil, cxeM, rpaukoB, y4eOHBIX (PUIBMOB M TPEHANKEPHOrO 0OOPYIOBAHMUS.
Oco0oe BHUMaHKE 00palaTh Ha pa3andus B KOHCTpYKIuHU U coctaBe BAC oaHoro
TUNIA, HO PA3NMYHBIX MOAM(UKAIMK, coOmogeHrne Mep O€30MacHOCTH MpH
skcruryatauuu bBAC.

Conep:kanme TemM

Tema Nel. CocraB, ycTpoiicTBO, Ha3HaueHue bBAC

CocraB BJIA, coctaB HazemHoro myHkrta ynpasienus (HITY), cocras
KOMIUIEKTa CTapTOBOTO 000PY/I0BAHUSI.

OO01iee yCTpONCTBO, TEXHUYECKHE XAPAKTEPUCTUKU DKCIUTyaTallHUOHHBIE
OTpaHWYEHUS W oOmHucaHue pabdoThl KoMmIulekca. YcrtpoiictBo bBJIA, cuioBas
YCTaHOBKAa W TOIUTMBHASI CHCTEMa, OOPTOBOE PaaUOdIEKTPOHHOE, MUIOTAKHO-
HaBUTAIIMOHHOE, aBHWAIlMOHHOE oOopyaoBanue. Cucremsl ympasienus [I1H.
VYcranaBnuBaemble Ha BJIA Harpy3ku. ABapuilHO-cracaTelbHOE, IOCAJOYHOE
ycTporcTBO. YcTpoiictBo m pabora HIIY. VYcerpoiictBo m pabora KomIuieKTa
CTapTOBOr0 00OPYI0BAHMUSI.

Hasnauenune u obmactu mpumeHeHHs. OCOOCHHOCTH JKCIUTyaTanuu. Mepbl
0e30macHOCTH TP padoTe.

6. PABOTA C KOHCTPYKTOPOM BAC
MeTtoanuyeckue yKazaHusl
I/I3yquI/Ie coCTtaBa u KOHCTp}IKLII/II/I HpOBOI[I/ITB C UCIIOJBb30BAHHUEM HAIrJISIAHBIX

nmocoOuit, cxeMm, rpauKoB, yu4eOHBIX (QUIBMOB M TPEHAKEPHOTO OOOPYHAOBAHMS.
Oco6oe BHUMaHUE 00paIllaTh HA pa3nuyusi B KOHCTpyKuuu U coctaBe BAC onHoro
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TUIA, HO PAa3IUYHbIX MOAu(UKAUH, coOMoJeHHE Mep O0e30IacCHOCTH IpHU
skcruryatannu bAC.

Conep:xkanue Tem.

Tema Nel.

CoctaB bBJIA, cocraB HazemHoro myHkta ynpasienus (HITY), cocras
KOMILJIEKTA CTAPTOBOr0 00OPYA0BAHHUS.

OO01miee yCTpONCTBO, TEXHUYECKUE XAPAKTEPUCTHKU OSKCIUTyaTallMUOHHBIE
OrpaHUYEHUs] W oOmnucaHue paboThl Komruiekca. YctpoictBo BJIA, cuioas
YCTAaHOBKAa W TOIUIMBHAsL CHUCTeMa, OOpPTOBOE pPaIMUO3JIEKTPOHHOE, MHUIOTAKHO-
HaBUTAI[MOHHOE, aBHAIlMOHHOE oOopyaoBanue. Cucrembl ynpasienus [ITH.
VYcranaBnuBaemble Ha bBJIA Harpy3ku. ABapHuilHO-CIIacaTelbHOE, IOCAJOYHOE
ycTporcTBo. YcTporictBo u pabora HIIY. VYcrpoiictBo u pabora KOMIUIEKTa
CTapTOBOTO 000PYIOBaHUSI.

Haznauenue u obmactu npumeHeHUs. OCOOEHHOCTH 3KCIUTyaTanuu. Mepbl
0€301acHOCTH MpHU padoTe.

Tema Neo2. Pama BJTA

Hasnauenue, coctaB u obmiee yctpoictBo JIA. ArpoauHamuyeckas cxema.
TexHn4eckne XapaKTEpUCTUKH U SKCIUTyaTallMOHHbIE OTPAaHUYEHHUS.

KoncepBanus u packoncepanusi. [IpaBuna XxpaHeHUsI U TPAHCTIOPTUPOBAHMUSL.
Texkymmit pemont. 3UII u pacxogHble MaTepualbl, HCHOJb3yEMbIC IIpHU
ob0cmykuBaHu. OCOOEHHOCTH SKCILTyaTaIUH.

Tema Ne3. CunoBas yctanoBka bJIA

Ha3nauenue cuioBO yCTaHOBKH U €€ CUCTEM. XapaKTEPUCTUKU JIBUTATEIECH.
[Tpuan ¢pyaxuronupoBanus. OCOOEHHOCTH IKCILTyaTaI|H.

MoHTax U AeMOHTax ABUraTesns. MOHTaX U JEMOHTaX BO3YIIIHOTO BUHTA.

Tema Ne 4, Pa6ota ¢ koHcTpykTOpoM BAC
Co6opka u nporpammupoBanusi koucTpykTtopa COEX Clover 4. ITaiika u
cOOpKa OCHOBHBIX YacTel

Teopusi: OCHOBBI yCTPOMCTBA, IPUMEHEHUS U YIPABICHUS MYJIbTUPOTOPHBIMHU
CUCTEeMaMH, OCHOBBI MporpaMMupoBanue B Python, mporpamMmmupoBanue Ha npoHe,
a’podorochéMKa, OCHOBBI 3D MoaenrpoBaHus, 03HAKOMJIEHUE ¢ OECIHIOTHUKOM
CaMOJIETHOTO THUIIA.

[IpakTuka: cOopka KomrTepa, malka y3JIOB KOINTepa, HACTPOMKA IMOJETHOTO
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KOHTpOJUIEpA, JUArHOCTMKA W PEMOHT KOINTEpPAa, BHU3yaJlbHOE NUIOTHUPOBAHUE
Konrepa, nwiotupoBaHue B FPV u nunotupoBaHue ¢ IOJE3HOM HArpy3KoH,
IIPOrpaMMHUpPOBAaHUE Ha JApoHe U B cumyisitope GAZEBO, monenupoBaHue ysna
KBaJPOKONTEPA, U3TOTOBIEHUE U €0 MOHTAXK.

Pa3paboTka mnpoekta sl yIydllIeHHs W pacliupeHus (yHKIHOHAIbHBIX
BO3MOKHOCTEMN KOIITEPA.

7. OTPABOTKA HABBIKOB IIOJIETA B CUMVYJISATOPE

Tema Nel. [Tpunuuns! paboThl ¢ MpOrpaMMaMHu.
OcHOBHBIE OpraHbl YIpaBICHUS IyJbTa ynpasieHus. [IpuHuun nosera u
OCHOBBI MIPOXO0KJICHUS CIIELIMAIIBHON TPACCHI.

Tema Ne2. TlosieT Ha cumynaTope.

[IpakTueckuil MOJET HA CHUMYJSATOPE TMOJIETA C MCIOJIb30BaHUEM IYJIbTa
ynpasieHus. OTpaboTka HABBIKOB MHJIOTHPOBAHUS  BO3AYIIHOTO  CYy/IHA.
[TpoxoxaeHue Tpacchl Ha BpeMs.

8. MPOBHBIE MOJIETBI HA BBC
Conep:xkanme TeM
Tema Nel. M3ydenne HHCTPYKUIKH MO dKcIuTyaTamuu », DJI: Mini 2, Phantom
4 Pro+, Mavic 2 Pro, camonérnoro tuma Eachine. Mepsl 0e30macHOCTH Npu
skcruryatainuu bBAC.

Tema No2. [MonroroBka BITJIA k monetry. OTpaboTka OCHOBHBIX 3JIEMEHTOB B
CHEIUaNIbHO O0OpYNIOBaHHOW ceTke it TosieToB. OTpaboTka BHEIITATHBIX
CUTYalli TIPH TOJIETE.

Tema Ne3. [Tonet Ha criermanbHOM mosie. KBaapoxonrep «Knesep», DJI: Mini
2, Phantom 4 Pro+, Mavic 2 Pro, camonéraoro tuna Eachine

9. PABPABOTKA JIMYHBIX ITPOEKTOB
Tema Nel. M3ydenne BO3MOKHOCTEH pacmiupeHus (yHKIIMOHATBHBIX
BO3MOXHOCTEN KOMMEPYECKUX APOHOB.

Tema No2. BeiOOp TeMbI COOCTBEHHBIX IPOEKTOB, ACJICHUE HA TPYIIIHL.
Tema Ne 3. Peanusanust TMUHBIX OPOEKTOB.
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10. ATOI'OBbI JEMOHCTPAIIMOHHBIN DK3AMEH.

YUeHHKH OJKHBI ONPENEIUTh HEUCIPABHOCTH B KBajpokontepe «Kiesepy,
YCTPAHHUTh UX , HACTPOUTh CUCTEMY YNIPABICHUS U BBIIIOJIHUTH JEMOHCTPAIIMOHHBIN
MOJIET MO 33JJaHHOMY MapuUIpyTy C NPEOJ0JEHUEM 4-X «BOPOT», 4-X «KOJEI» B 2-X
YPOBHSIX, C KOHTPOJIEM BPEMEHH U OLIMOOK B BUJI€ KACaHUSI MPETSATCTBUM, MaICHUN
1 HecoOJoIeHus paBui 0€30MacHOCTH. JleMOHCTpalus JIMYHOTO MTPOEKTAa.

O:xunaeMbie pe3yjabTaThl H CIOCOOBLI MX MPOBEPKH.

IIpeamernsie:

OO6yyaromuiics Oyner 3HaTh:

® O0COOCHHOCTH CHUCTEM YMIPABJICHUS DPA3TUYHBIX THUIOB MPOMBIIUICHHBIX
BBC, ux pyHKIIMOHATBHBIE BO3MOKHOCTH;

® XapaKTePUCTHUKH U OCOOCHHOCTH  PA3JIMYHBIX  KOHCTPYKIIMOHHBIX
MaTepuasoB, IpUMeHseMbIX B u3rotopiieanu bBC;

e aNropuT™M BBIOOpAa W peaju3alMy  [PUEMOB W TEXHOJOTHUH IS
usrotonieHus y35noB bBC u cuctem kperieHus mojae3Hol Harpy3KHu.

OOGyuaronuiics OyaeT yMETh:

® HAXOAUTh UCTOYHUKHU MH(POPMALIUH JIJISl PEIICHUS Pa3IMYHbIX 33]1a4;

®  BBIMOJHUThH PACUETHI Y3JIOB MOJIEIH MPU MPOEKTUPOBAHUU OECITUIOTHOTO
JIeTaTEIbHOIO anmnapara;

®  CaMOCTOATENILHO OMpeAeisiTh cocTaB noJyie3Hout Harpy3ku bBC B BAC s
BBINIOJIHEHUS ONIPEAEIEHHBIX 3a/1a4, PACCUUTHIBATH IMAPAMETPHI €€ IPUMEHEHUS;

® CMOXET BBINOJHUTH MOJET IO 3aMKHYTOM Tpacce B 2-X YPOBHSIX C
YETBIPbMs BOPOTAMHU, MMOCAAKON B 3aITaHHOU TOYKE;

e YBEPEHHOE BJIaJICHHUE BHICOKOTEXHOJIOTUYHBIM 000pyAOBaHUEM (KONITEPHI,
BIUTA);

e MOXET BbINONHUTH peructpaurto BbBC B cooTBeTcTBUUM €
3aKOHO/ATEIbCTBOM;

e MoxeT B3aumozeictBoBath ¢ OpB/l nns 3akonnoro UBILL

MertanpeaMeTHbIe U JIUYHOCTHBIE:

e  MOJKET OPraHU30BaTh paboyee MeCTO, TOCTPOUTH AITOPUTM MOJTOTOBKH U
BBITIOJTHEHUS TTOJIETA, B3AaMMO/IEHCTBHE TIPH TPYIIIIOBOI paboTe ¢ 000pyA0BaHUEM H
BBITIOJIHEHUY OJMHOYHBIX TOHOK U TPYIIIOBBIX MOJETOB;
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e TIPOSIBJIICT HABBIKA KOOTIEpAllMH TIPpH pabOTe B TPYMIE: paclpeaciseT u
MPUHUMAET OOS3aHHOCTH, OEpPET OTBETCTBEHHOCTh 3a pE3yJbTaT, BBICTPAUBACT
MPOIYKTUBHBIE KOMMYHHUKAIIMH, TMOJACPKUBACT MPOAYKTUBHBIA KJIAMAT B
KOJIJIEKTHUBE.

e  MOXET aHAJU3UPOBAThH YCIOBHUS 33/1a4d, UCKATh HYXHYIO HH(POPMAIIHIO,
CTaBUTH W 33J1aBaTh BOIIPOCHI, OPTaHMU30BLIBATh JTMYHYIO TBOPUYECKYIO paboOTy.

OnpIT:

¢ KOMMYHHUKAllMM W CaMOOPTaHW3allid, HAyYUTCA TMPHUACPKUBATHC
UEpapXUu POJICH, OKa3bIBaTh B3aWMOIIOMOIINb M KOHTPOJIb 3a COTPYIHUKAMH,
NOJI/ICP’)KUBATH YYBCTBO OTBETCTBEHHOCTH KaXJ0T0 32 KOJUICKTUBHBIA PE3YIIbTAT.

o Hayunrcs aHamu3upoBaTh BO3MOXHOCTH KOMMEPYECKHUX JIPOHOB IS
paciMpeHus ux QyHKIIMOHATBHBIX BO3MOKHOCTEH.

o cmMmoxer ucnonb3zoBaTh 110 QGround Control, LiftOff, Microsoft Power
Point qyist pazpaboTKy 1 NIpe3eHTAIMU TPOEKTA.

@®opMbI PEICTABIEHUS U OLIEHKH Pe3yJIbTaTOB.

Tekyimuii KOHTPOJIb YCBOEHHUS TPOTPAMMBI IPOBOJUTCS BO BpEMs 3aHITUI
IPU OMOILH MPOU3BOAUTCS METOJOM YCTHOTO OIPOCA, MMCbMEHHBIX TECTOB U C
UCIIOJIb30BaHUEM O0YUYaOIINX UTPOBBIX MTPOTPAMM, COPEBHOBAHUN PA3TUYHOTO
YPOBHS B IPYIIIE U C APYTUMH NMPOGUIBLHBIMHU KOJJIEKTUBAMH, HTOTOBOM
aTTECTallUH.

OueHka ypoBHSI KOMIIETEHIIUY [TPOBOJAUTCS MPENOAABAaTENEM B IIPOLIECCE
BBITIOJTHEHUSI 00YJaIONIUMCs COOCTBEHHOTO UTOTOBOTO MPOEKTA U €0 3aIIUTHI.

[TpoMeXyTOUHBI KOHTPOJb OCYIISCTBISACTCS KaXAYH Heneno B (opMme
JEMOHCTpAIMU TPUOOPETEHHBIX HABBIKOB.

WToroBbIii KOHTPOJL MPOXOAUT IO OKOHYAHMM MPOTpaMMbl B (opme
JEMOHCTPAMOHHOTO K3aMeHa 0 HACTpoiike U nuioTupoBanuto bJIA. Pe3ynbrarsl
COpEBHOBaHMI (UKCHPYIOTCS B TMPOTOKOJIC, KOTOPBINA 3aIONHSIETCS Ha KaXJIO0TO
yuactHuka. Kax et kpurepuit onenuBaetcs ot 1 1o 10 6amnos. (Ilpunoxenue 1)
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OpranmauuonHo-nenarornqecm/le yciaoBui.

o/ HazBaunmue
NudopmannoHHo-MeTOAHYECKOE O0ecTeYeHue

1. | KanatanukoB A.H JlomycTumble NPOCTPAaHCTBEHHBIE TPACKTOPUU OECHUIIOTHOTO
JETaTeILHOTO anmapaTta B BepTHKalbHOW T1IockocTu. / KanatHukoB A.H.,
Kpumenko A.Il., TkaueB C.b. Hayka u o6pazoBanue. MI'TY um. H.D. baymana.
DnekTpoH. KypH. 2012, Ne3- 178c.

2. | Uuctutytr Tpancnopra U cBs3u. OCHOBBI a’pOAMHAMUKMA W JUHAMUKH IOJETa.
VYue6.mocodue / C.U.Campirun [u ap.]; mox pea. C.M.Campiruna. — PoctoB-Ha-
Hony: ®enunkce, 2019. — 511 c.

3. MopgenupoBanue ynpabiieHUus KBajapokonrtepom. MHkeHepHbii BecTHUK. MITY
uM. H.D. baymana. OnekTpoH. xxypH. 2014 Ne8- 48 c.

4. | denepanbHble aBUalMOHHBIC npaBuia. [loctanoBnenne npasurenbcTsa PO ot 11
mapta 2010r. Ne138- .pdf- 108 c.

5. | OdunmanbHbIMA CaiT KOMIIaHUH «Korntep Dkcrpece»

https://clover.coex.tech/ru/lessons.html

MaTepHaano—TeXHuqecxoe OCHAIlCHHUE

OcHoBHoO# HaO0p 175t cOopku kBagpokonTepa «Kiesep»-10 mT.

Kommnekr gist FPV- noneroB «Knesep FPV»- 5 mir.

KommuiexT aist u3yyeHue OCHOB PaAu03JIEKTPOHUKHU U IPOTPaMMUPOBAHUS
kBagpokontepoB «KiesepSense»- 5 mit.

Kanpokonrep «Knesep», DJI: Mini 2, Phantom 4 Pro+,camonéraoro tumna
Eachine.

KBaapokonTep TpenupoBounsiii Blade Industrix FPV 5 mr.

KBagpokonTep ¢ porokamepoit nist 06yuerus: oproporochemMkn «KK-12»-2 mir.

VY4eOnbiii okToKONTEP /TSl TOCTaBKH rpy30B «KII1-04»- 1 mmT.

Ksaapoxontep DJI Phantom 4 3 mon. Akkymynsitopamu, 1 momn. 3apsakoi u
3alIMTOM BUHTOB- | IT.

PemonTHBII HaOOp KBagpokonTepa «Kmesep 4»- 5 mir.

Hoytoyxk ¢ I1O LiftOff, QGround Control, Betafly- 10 .

[IpoekTop- 1 mr.

HNHTepakTuBHBIN 3KpaH-1 mT.
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[Ipunoxenue 1
Hrorosasi TMarHoCcTHuKaA.
[IpoBoauTcs B QopMe aeMO3K3aMeHa, OLIEHUBAIOTCS CIEAYIOIIHME HAaBBIKK U
yMeHHUs (B IOJTHOM 00BbEME, HE B TIOJTHOM 00BbEME, HE OCBOMI):

Neni/n | Kpurepuit Ouenka

1 OnucaHue BO3AYIIHOTO MPOCTPAHCTBA B PAailOHE MOJETOB,
aHalIM3 3alpeTHBIX 30H, COOJIIOJICHHE 3aKOHOJATENIbCTBA
P® B o6nacTu GECUIOTHBIX BO3AYIIHBIX CYJIOB.

2 Co6opka  kBazpokontepa  «Kneep»,  JIeMOHCTpalus
coOCTBEHHOTO MpoekTa no Mmoaepuuszanuu bAC.

3 HacTtpoiika mapaMeTpoB ynpaBieHHs ¥ dKCILTyaTaIus
Kanpokonrepa «Kiesep», DJI: Mini 2, Phantom 4
Pro+,camonérroro tumna Eachine

4 BrinosiHeHHE 1EeMOHCTPAIIMOHHBIX MOJIETOB O 3aIaAHHOMY
MapuipyTy ¢ 4-Msi BOpOTaMH B 2-X YPOBHSIX U MOCAJKOU B
3aJJaHHOU TOYKE C KOHTPOJIEM BPEMEHU

5 [Touck u ycrtpanenue HeucrpaBHOcTel. OOCITyKHBaHUE
BBC.

6 Hactpoiika mapamerpos monéra DJI: Mini 2, Mavic 2 Pro,
Phantom 4 Pro+, camonéraoro tumna Eachine.

7 Hactpoiika mapamerpos mojesnoit Harpysku DJI: Mini 2,
Mavic 2 Pro, Phantom 4 Pro+.

8 Hcnonb3oBaHre MHTEIIEKTYyaIbHBIX peXKUMOB nojéra DJI:
Mini 2, Mavic 2 Pro, Phantom 4 Pro+.

9 BeimosiHeHHe AeMOHCTPAIIMOHHBIX TOJIETOB 10 3aIaHHOMY

MapuipyTy ¢ 4-Ms BOPOTaMHU B 2-X YPOBHSX U MOCAJAKOH B
3a/IaHHOM TOYKE C KOHTPOJIEM BPEMEHU

10 [louck m ycrtpaneHue HeucnpaBHOCTEH. OOCITyKHUBaHUE
BBC.

HroroBasg orieHka:
HacraBHUK:
Jlara:
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