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Hcnonb3yembie TEPMUHBI U COKPALLCHHUS

AKbBb - aKKyMyJsiTopHas Oatapes;

APM - aBTOMATU3UPOBAHHOE paboyee MecTo;

ADC - a’podoTocheMKa;

BAC - OcCIMJIOTHAs aBUAIlMOHHAs CHCTEMA;

BJIA - OeCHUIOTHBIN JIeTaTeNIbHbIN anmnapar;

BP0 - OOpPTOBOE PaIUOIIEKTPOHHOE 0OOPYIOBAHUE;
JITH - JIOTOJIHUTENbHAS T10JIE3HAsl HAarpy3Ka;

NBII - MCIIOJIb30BAHUE BO3AYIIHOIO IIPOCTPAHCTBA;
KCO - KOMILJIEKT CTAPTOBOTO 000PYIOBAHUS;

KTP KOMaHAHO-TEJIEMETPUYECKasl paAUOINHUS;
HI'O - HWKHSIS TpaHULa 00J1auHOCTH;

HITY - HAa3€MHbIN IIYHKT YIIPaBICHUS,

OpBJ - OpraHbl OpraHru3aluy BO3AYIIHOTO IBUKECHUS;
IIK IIEPCOHAJIBHBIN KOMIIBIOTED;

PJID PYKOBOJICTBO I10 JIETHOM AKCILUTyaTallvu;

CAY - CHCTEMa aBTOMATUYECKOTO YIIPABIICHUS,
CHC - CIIyTHUKOBAsi HABUTalIMOHHAsl CUCTEMA;

CIIII - CTapTOBO- NIOCAJA0YHAas TUIOLIAIKA;

TBC - TEIUIOBU30PHAS ChEMKA;

TO TEXHUUYECKOoe 00CTyKNBaHUE



IHHOACHUTEJDBHAA 3AIINCKA

JlononuurtensHas o0mieo0pa3oBarenabHas OOIlIepa3BUBalOLIas Iporpamma
«becnuioTHBIE ~ aBUMALMOHHBIE ~ CHUCTEMbl-  Ha3HAYECHHE, KOHCTPYKLUS,
sKCIUTyaTanusi»» (nanee - [Iporpamma) MMeeT TEXHUUYECKYIO HalpaBiI€HHOCTb, U
CBSI3aHA C MOJIEJIMPOBAHUEM, KOHCTPYHUPOBAHHUEM U MUIOTUPOBAHUEM OECIUIIOTHBIX
jeTtarenbHbIX anmaparoB Ilporpamma pas3paboraHa ¢ y4eToM CIEAYIOMIUX
HOPMAaTHUBHO-TPAaBOBbIX TOKYMEHTOB:

» OenepanbHblil 3akoH 0T 29 nekadbps 2012 . Ne 273-d3 «O6 Ob6pazoBanuu B
Poccuiickont @enepanuny;

o [Ipukaz MunucrepctBa npocsemenus Poccuiickon ®@enepauuu  OT
27.07.2022 Ne 629 «O06 ytBepxknenun [lopsiaka opraHu3anvy U OCYIIECTBICHHS
o0pa3oBaTesbHOM JIESITEIbBHOCTU MO JIOMOJHUTEIBHBIM 00111€00pa30BaTeIbHbIM
nporpammamy (¢ usmenenusimu Ha 30 centsaops 2020 rozna);

o [Ipukaz MunucrepcTBO HayKu U Bbiciiero oopasosanus PO ot 23.08.2017 N
816 "O6 YTBEPKIECHUU ITopsinka MIPUMEHEHUS OpraHU3alUsIMU,
OCYUIIECTBISIONIMMUA 00pa30BaATEIBHYIO JESITENIbHOCTh, AJIEKTPOHHOTO OOYy4EHHS,
JTUCTAHITUOHHBIX o0pa3oBaTeIbHBIX TEXHOJIOTUI npu peanuzanuu
oOpazoBarenbHbIX TIporpamMm" (3apeructpupoBano B Muntocte Poccun 18.09.2017
N 48226);

o Canurtapubie npaBwia CII 2.4.3648-20 «CaHuTapHO-3TTUIEMHOIOTHYECKUE
TpeOOBaHUs K OpPraHU3alMAM BOCIUTAHUA U OOY4YEHHs, OTIbIXa M O370POBJICHHUS
nere u mosoaexku», yreepxkaeHHbIMU 28.09.2020 . No 28 (peructpaiiiOHHBIN
Homep 61573 ot 18.12.2020 1);

o [Ipukaz KTAOY O PMI] ot 26.09.2019 Ne 38311 «O06 yTBepKaeHUU
[TomoxeHnuss O  JOMONHUTEIBHOM  00mIeoOpa3oBarebHON  MporpamMme B
XabapoBCKOM Kpaey;

« YcraB KTAHOY «KpaeBoii 1ieHTp 00pa3zoBaHus».

AKTYaJIbHOCTD

CoBpeMEeHHbIE TEHJAEHUWN DPAa3BUTHA AaBTOMATU3HPOBAHHBIX KOMILUIEKCOB B
aBUAIMH TOITYYHIN peaIn3aliio TAKKe B BUI€ OSCIMIOTHBIX aBUAIIMOHHBIX CUCTEM
(BAC).

B Hacrosmee Bpemsi HaOdromaeTcsl JTaBUHOOOPAa3HBIM pOCT MHTEpeca K
OecrnuIOTHOW  aBHMAlMM KAaK  WHHOBAIIMOHHOMY  HANpPAaBICHUIO  Pa3BUTHS
COBPEMEHHON TEXHUKH, XOTSI UCTOPUS PA3BUTHUS ITOTO HAMPABICHUS HA4YaJIach yxkKe
6omnee 100 neT Tomy Haza.



Pa3BuTue COBpEMEHHBIX U NEPCHEKTUBHBIX TEXHOJOTUN MO3BOJIAET CETOAHS
OECHWIOTHBIM JIETATEJbHBIM allllaparaM YCIEIIHO BBINOJIHATh TaKHe (PYHKIUH,
KOTOPBIE B MPOIJIOM ObUIM UM HEIOCTYIHBI MM BBIOJHSIUCH APYTUMH CHIIAMH U
CpEICTBAMM.

brnarogapss pocTy BO3MOXHOCTEH M NOBBIILICHHIO JOCTYIHOCTU JIPOHOB,
MOTEHLIMAJI UCTIOJIb30BAHUS UX B PA3HBIX C(pepax SIKOHOMUKHU CTPEMUTEIBHO PACTET.
310 co31a10 He0OX0IUMOCTh B HOBOM npodeccun: onepatop BAC. Crparernyeckas
3aJaya Kypca COCTOMT B IIOATOTOBKE CHELNUAIMCTOB IO KOHCTPYHPOBAHMIO,
IporpaMMHpPOBaHuUIO U dKcrtyaranuu BAC.

OnuceiBaemasi oOpa3oBareiibHas MporpaMma MHTEpECHa TE€M, YTO COBMEUIAET
B ce0e HECKOJIbKO BaXKHBIX HAINpaBICHUH, OJHOBPEMEHHO HEOOXOIUMBIX IS
NPOEKTUPOBAHUS JIETATENIbHBIX aNlaparoB W IOATOTOBUTh OOydYaromMXCS K
IUTAHUPOBAHUIO U MIPOEKTUPOBAHUIO PA3HOYPOBHEBBIX TEXHUUYECKUX MPOEKTOB U B
JaabHeHIIeM OCYIIECTBUTh OCO3HAHHBIN BHIOOP BU/IA IESITEILHOCTH B TEXHUYECKOM
TBOPYECTBE

IEJIb: ®opMupoBaHHEe yCTOMYMBOIO HHTEPECA K HAYYHO—TEXHUYECKOMY
TBOPYECTBY Yepe3 KOHCTPYUPOBAHUE U MUIIOTUPOBAHNE OECITUIIOTHBIX JIETaTEIbHBIX
anmnaparos.

3AJAYN:

® HayyuTh 0a30BbIM  YMEHHUSIM  MOJEIUPOBAHUS, KOHCTPYMPOBAHUS,
nporpammupoBanus bAC;

® [I03HAKOMHUTH OOYYalOUIUXCS C OCHOBHBIM TPHUHIUIIAM MEXaHUKU U
a’pOANHAMUKU;

® Hay4YyuTh OCHOBAM pabOTHI C Pa3IMYHBIMU MaTepuajaMu;

e cdhopmupoBarh y 00ydJaronIuxcsi MOHUMAHUE TEXHUKH OE30MaCHOCTH TPHU
pabote ¢ BAC;

e chopMupOBaTh HaBBIKU COTPYIHUYECTBA: paboTa B KOJUIEKTHUBE, B KOMaH/IE,
MaJioil rpynne (B mape).

OTiu4uTe/IbHbIE 0COOCHHOCTH IPOrPAMMBI.

[IporpaMmma Ha OCHOBE peEajJbHOW MPAKTUYECKOW JEATENBHOCTH JAET
BO3MOXXHOCTh ~ OOydYaloIIMMCSi TOYYBCTBOBaTh ce0s B pOJIM  HMHXKEHepa-
IIPOEKTUPOBLIMKA U ONIEPATOPa OECIMIOTHBIX ABUALIMOHHBIX CHCTEM.

[Iporpamma mnpeamnonaraer, mocjie O3HAKOMJIEHUS C TEOPETUYECKOW 0a3zoi
COBPEMEHHOM OECHUJIOTHOM aBHMAllUM M €€ TEXHUYECKUMHU CpEICTBAMM,
00s3aTeNbHBI  BHIOOP COOCTBEHHOIO YHHMKAQJIBHOTO TPOEKTa I KaXAou
MUKpOTpyninsl (2-6 4Yesn.) W MOJHOLEHHYIO €r0 peajiu3alyio MoJ PYKOBOJACTBOM



Kypatopa-negarora. IIpu sTom BCro paboTy, OT IOCTAHOBKH TEXHUYECKOTO 3aJaHMsI
Ha pa3padOTKy [0 BBITYCKA MPOAYKTA yYALIUECs BBITOIHAIOT CAMOCTOSTENBHO.
Anpecat nporpammbl: o0yyatomuecs 10-12 ner.
Hanonnsiemoctb rpynmnsi: 8-10 yenosek.
dopma peaJu3anMu NMPOrpaMMbl: OYHAs, C BO3MOXXHOCTBIO IPUMEHEHUS
TUCTAaHIMOHHON (hopmbl Ha Tu1atdopme nporpammsl Discord, Zoom, Whats App.
®opMbI OPraHu3alnum JesiTeJbHOCTH 00yYaloIIuXCs.

[Ipy wu3yyeHMHM TEM mporpaMMa MpeayCMaTpUBAET HUCIOJIb30BaHHUE
(GpoHTaNbHON, WHIAMBUAYaJbHOM M TpyNnmoBod Qopmbl yueOHOM paboThI
00y4aronuxcs.

O0beM, pesKMM U CPOKH peaiu3aluiy NporpaMmbi.

Ilepuon [Iponomxuren Kosn-Bo Komn-Bo Kon-Bo| Kon-Bo
BHOCTh 3aHATHSI| 3aHSATUA B | YacoB3a | HEACNIb | YacoB
HEJIEII0 HEJZIETI0 BCEro
1 ron 24, 2 4y, 36 144 y.

®opMmbl 3aHATHIl: Oecellbl, MPAKTUKYMbl, 3aHITHS MO PEIICHUIO KEHCOB,
ceMuHapsl, padbora Ha cumynstopax bBC LiftOff.



Y4eOHBIN IUIAH

H O6bem

AUMEHOBaHUE TEMBI

p 4acoOB

el IIpakTuka
Bcero | Teopus
1 Bsenenue. 2 2
2 Teopust a3poAUHAMHUKU. 8 4 4
3 OCHOBBI PaAMOAJIEKTPOHHOTO 12 4 8
o0opynoBaHusl.
4 Mereoponorus u PTO noneTos. 8 4 4
5 becniunorHas aBUallMoHHasl CUCTEMA. 10 4 6
6 Pa6ota ¢ koncTpyktopom BAC 24 + 20
7 OTtpaboTKa HaBBIKOB MojeTa B cumynstope. | 30 2 28
8 VYyeonsie nonetsl Ha BITJIIA 24 2 22
9 Pa3paboTrka mTMUHOTO MpOEKTa 24 2 22
10 HroroBoe 3ansitue 2 2
nUToro 144 28 116

COAEPKXAHMUE ITPOI'PAMMBI
N3ydenune TeMaTuku AUCIUIUIMH OPTaHU30BAHO C TaKHUM PACYETOM, YTOOBI K

Havally MpakTUYecKuX ympasieHuil moneramu BJIA Obuta mpoiinena mporpamma
TEOPETUYECKON MOATOTOBKH U OCYIIECTBIEH KOHTPOJIb OCBOEHHS MPOrPaMMBbI I10
CIEAYIOIINUM AUCHUILUIMHAM

® TEOpHs adPOJMHAMHUKHY;

e xoHCTpyKums BJIA;

® ABHMAIMOHHOE U PaIUOAIICKTpOHHOE 0OopynoBanue bJIA;

e okcrutyaranus BAC;

® HaBUTaIus;

¢ AaBHAllMOHHAaA MCTCOPOJIOTHUA;




1. BBenenne.
3HaKOMCTBO C TPYMION, OTIPEeIeTICHIE YPOBHS Pa3BUTHSI M KOMIICTEHITUH.
Teopusi: O6mue npaBuia 6€30MaCHOCTU B 00pa30BATEIbHOM YUPEIKICHHUH.
OcHOBBI TeXHUKH O€30MacHOCTU TpU paboTe € ANMEKTPUYECKUMU MPUOOpaMH.
Texnuka 6e3onacHocTH Mpu padote B nadboparopun. OOUIME MONOKEHUS TEXHUKH
Oe3omnacHocTH Mpu pabore B MacTepckod. TexHuka 0e30macHOCTU TMpU padoTte ¢
PYYHBIM HHCTPYMEHTOM.

2. TEOPUSA ADPOANHAMUKHU
Mertoanyeckue ykazaHus

N3yuenue kypca TpOBOAUTH C HMCIOJB30BAHUEM MOJIENICH, MAKETOB, CXEM,
y4eOHBIX BUJICO POJIUKOB, TPUMEHUTENIBHO K U3ydaemMomy tuny BJIA.

[Tpu uzyyenuu TeMaTuku 0cod60e BHUMaHUE YACIATh PACKPBITUIO (PU3UIECKON
CYIIHOCTU SIBJICHMH mnpoucxonsmux npu mnonete JIA. Bomnpockl TexHUKH
ynpaeieHusi U noBeaeHusi BJIA TecHO yBs3bIBaTH C BONMPOCAMM AKCIUTyaTallMu
camoriera, nqeurarens u ooopynoBanus bJIA.

Oco0oe BHMMaHUeE yneauTh pacueTaM napameTpos nojeta (R pazBopora, yromn
Habopa U CHI)KEHHUS, U T.II.)

Coneprxkanue Tem

Tema Ne 1. OcHOBHBIE CBOMCTBA BO3IyXa

Atmocdepa 3emin. Ou3nyecKue XapakTEPUCTUKU aTMOC(EPhl U UX BIUSHHUE
Ha nojneT. Temmeparypa Bozayxa. Atmochepnoe namnenue. [ImoTHOCTH BO3myXa.
MexnyHnapoaHas ctanaaptHas atMocdepa. MTHEpTHOCTD, BA3KOCTh U CKUMAEMOCTh
BO31yXa. CKOpOCTb 3ByKa U CKaYKH YIJIOTHEHUS

Tema 2. CunoBasi yCTaHOBKa

Ha3nauenre u BUIBI CHJIOBBIX YCTAaHOBOK. Bo3aymiHblii BUHT. OCHOBHBIE
FEOMETPUUECKUE XAPAKTEPUCTUKU BO3AYIIHOIO BHUHTA. ASPOIUHAMUYECKHUE
XapaKTepUCTUKH BUHTA. [ paduk moTpeOHOM M pacmojiaraeMoil TSITU U BIUSHHUE Ha
HUX BBICOTHI IOJIETA.

3. OCHOBBI PAJIMOSJIEKTPOHHOI'O OBOPYIOBAHUS
Meroanueckue ykazaHus
N3yuenue Kypca NpOBOAUTH C HMCHOJB30BAHUEM MOJEIIECH, MAKETOB, CXEM,
y4eOHBIX BUJIEO POJMKOB, IPUMEHHUTENBHO K U3ydaemMomy Tuny BJIA.



[Ipu u3yyeHun TeMaTuku 0co00€ BHUMAHUE YIEATh PACKPBITUIO PU3NYECKON
CYIIHOCTH SIBJICHMM MNpoucxomsmux npu nonere JIA. Bompocsl mTypMaHCKOU
IIOATOTOBKM M mnoBefeHnsa BJIA Ha mapuipyTe, TECHO YBS3BIBATH C BOIPOCAMH
MPUMEHEHUSI HA3€MHOI0 U OOPTOBOTO MPOrPAMMHOTO 0OECIIEUEHHUSI.

Oco0oe BHUMaHHWE YNENUTh AaHAIM3Yy UM pacyeTy MapaMeTpoB MoOJeTa
BBIIIOJIHSIEMBIX B  XOJIMHMCTOM M TOPHOM MECTHOCTH C HCHOJIB30BAHUEM
Bo3MmoxkHocTel [10 «GoogleEarth» nnu emy nogo6Horo.

Coneprxkanue Tem.

Tema Ne 1. Kparkuit kypc paHOTEXHUKH.

HauanbHble »1€MEHTHI pPaJUOTEXHUYECKHX CpeAcTB. Pa300p TeXHHYECKUX
AJIEMEHTOB UCHOJIb3YIOIIKECS Ha OECTUIIOTHOM JIETaTeIbHOM armapare.

BBon B ycTpoiicTBoO n KoHCTpyKIH0 BAC. PacyeT 3neMeHTOB KOTOPhIE MOTYT
ucnons3zoBatbes Ha BBC. Crabunuzaropsl HanpsikeHus. [loneTHbIe KOHTPOIIIEPHI U
UX MporpaMMHoOe obecreueHue.

NHxeHepHble pelieHWs] W BAapUAHTHI HUCIOJIHEHMS AJIEKTPUUYECKON 4YacTH
0eCHIIOTHOTO JIETATEeILHOTO amnmnapara.

Tema No 2. [IpakTyeckoe MPUMEHEHNE HABBIKOB.

Kparkue cBenenuns o 3eMHOM MarHeTusMme. HazHaueHue, NpuHLMN IEUCTBUS U
YCTPOWCTBO aBUALIMOHHBIX MArHUTHBIX KOMIIACOB.

BeicoTa nonera. bapomeTpuueckuii MeToq n3MepeHust BbIcoThl. HazHaueHue u
YCTPOUCTBO 0APOMETPUUYECKHUX BHICOTOMEPOB.

CxopocTh mosiera. A>SpOIMHAMMYECKUN METOA HU3MEPEHUs] BO3AYIIHOU
ckopocTH. I [pueMHUKYN BO3AYIIHBIX JABICHUN. YCTPOUCTBO yKa3aTeaeH BO3AYIIHON
CKOpPOCTH.

BBoansiil kypc 1o ocHoBam mnauku. [laiika mpoCThIX CX€M M IIPOBEpPKA UX HA
pPaboTOCIIOCOOHOCTb.

4. METEOPOJIOTHUA U PTO ITOJIETOB
Meroanueckue ykazaHus
B npouecce wuzmokeHus TeMm, NpenomaBaTeib JOJDKEH AaKIEHTUPOBATH
BHUMAHHME CIIylIaTeJI€ld Ha BIWSHUM PA3JIMYHBIX METEOYCIOBUW Ha mojier JIA,
METOJIMKE aHaiW3a TOBEAEHUS CcaMoJieTa B BO3AyXe M HEOOXOMMMOCTH
00s13aTeTbHOTO  W3YYEHHSI TPOTHO3a TOTOABl  BBIJABAEMOTO  Pa3TUYHBIMH
METEOLIEHTPAMMU.



Tema Ne 1. OcHOBHBIE TEpPMUHBI U OIIPENICIICHMUS.

AtmocdepHoe aBieHue MOHATUE U onpeniesieHne. EquHuIibl ero usMmepeHus u
HUX COOTHOIICHUS. MI3MeHeHne naBIeHUS C BHICOTOM.

Temmeparypa BO3[yxa, €€ ONPEICICHUE U €ANHULIBI U3MEPEHUs. BUIUMOCTb.
Omnpenenenne TMOJETHOM BHAUMOCTH W €€ JEJIEHHME HAa TOPU30HTAIBHYIO,
BEPTUKAJIBHYIO U HAKJIIOHHYIO BUJUMOCTH.

Bnaxxnocts Bo3ayxa. AGCONIOTHAs U OTHOCUTEIbHAS BIAXKHOCTh. TOYKa POCHI.
Ob6naka u ocaaku. OnpeneneHue U Kiaccu@ukanus 006JaKoB IO BHEITHEMY BUIY U
0 PACIHOJIOKEHUIO HIDKHEH TpaHuIlbl (OCHOBaHUS) OOJIAKOB HaJ 3€MHOM
MOBEPXHOCTHI0. OCaZKu U YCIOBUS UX 00pa30BaHUS.

Tema Ne 2. [IpaBusia BeneHus: paanooOMeHa

Paguonannbie, WX Ha3HauYeHUWE W TMOPSAOK HCIONb30BaHuA. llopsmok
BXOXKJICHUS B CBsI3b. [lOpsiIOK BBI30Ba, OTBETA Ha BBI3OB, pan00OMeHa, 3asBKU Ha
MOJIET.

Pamnonuciunnuna. Ciiydau, B KOTOPBIX pa3periaeTcs BeICHUE paJuooOMeHa
OTKPBITBIM TEKCTOM.

5. BecninjioTHas aBUAlMOHHAS CHUCTEMA
MeTtoanueckue yKazaHus
N3ydenue cocraBa U KOHCTPYKIUHU MIPOBOJUTH C UCIIOIb30BAHUEM HATTISIAHBIX
nocobwuii, cxem, rpagukoB, y4eOHBIX (PHIBMOB U TPEHAXEPHOTO0 00OPYIOBAHMS.
Ocob6oe BHMMaHKE o0OpaIiarh Ha pa3Indus B KOHCTPYKIHMH U coctaBe BAC omgHOro
TUTIA, HO Pa3IWYHBIX MoauduKamuii, coOrogeHne Mep O0e30MacHOCTH IIpHU
skcrutyaranuu BAC.

Conep:xxanue Tem

Tema Nel. CocraB, ycTpoiicTBo, Ha3HaueHue BAC

CocraB BJIA, coctaB HazemHoro myHkra ymnpasienus (HITY), cocras
KOMIUIEKTa CTapTOBOTO 000OPY/I0BAHMSI.

OO0miee yCTpPOWCTBO, TEXHMYECKHUE XapaKTEPUCTUKHU OSKCIUTyaTallHOHHBIS
OTpaHWYCHHUS U ONHUCaHUE paldoThl KoMmIuiekca. YcTtpoictBo bBJIA, cunoBas
YCTaHOBKAa W TOIUIMBHAS CHCTEMa, OOPTOBOE PAIUOAICKTPOHHOE, MHIOTAXKHO-
HABUTAIMOHHOE, aBHAIMOHHOE oOopynoBanue. Cucrtemsl ympasiueHust [I1H.
YcranaBnuBaemble Ha bBJIA Harpy3ku. ABapuHHO-CIIACaTeNIbHOE, MOCAJOYHOE
ycTpoicTBO. YcTpoiictBo m pabora HIIY. VYcrpoiictBo m pabora KOMIUIEKTa
CTapTOBOr0 00OPYIOBAHUS.



Haznauenune u obnactu mpumeneHus. OCOOCHHOCTH SKCIUTyaranud. Mepsl
0e30macHOCTH Mpu padoTe.

6. PABOTA C KOHCTPYKTOPOM BAC
Meronnyeckue ykazaHus

N3yuyeHne coctaBa U KOHCTPYKIMHU ITPOBONUTH C UCIIOJIb30BAHUEM HAIIISAIHBIX
nocoOui, cxem, rpadukoB, y4eOHbIX (UIBMOB U TPEHAXKEPHOTO 00OPYIOBAHUS.
Oco0oe BHMMaHuE oOpanarh Ha pa3iauuus B KOHCTpyKUuuu u coctae BAC ogHoro
TUNIA, HO pa3IU4HbBIX Mojudukanui, coOmoneHne Mep Oe30MacHOCTU MpHU
skcrutyaranuu BAC.

Coneprxkanue Tem.

Tema Nel. Cocras, ycTpoiicTBO, Ha3HaueHne bAC

CocraB BJIA, cocraB HazemHoro mnyHkra ympasienus (HITY), cocras
KOMILJIEKTA CTAPTOBOTO 000PYI0BaHUS.

OO01iee yCTpPOWCTBO, TEXHMYECKHUE XapaKTEPUCTHUKHU DKCIUTyaTallHOHHbIE
OTpaHWYEHUs] U ONHUcaHue paldoThl KoMmIuiekca. YcTtpoictBo bBJIA, cunoBas
YCTAaHOBKAa W TOIUIMBHAsA CHCTEMa, OOpPTOBOE PaTUO3IEKTPOHHOE, MUJIOTAKHO-
HaBUTAIIMOHHOE, aBUAllMOHHOEe obopynoBanue. Cucrembl ympasnenus [TH.
VYcranaBnuBaemble Ha BJIA Harpy3ku. ABapuiiHO-cIiacaTelIbHOE, IOCAJ0YHOE
yCTpoicTBO. YcTpoiictBo m pabora HIIY. VYcrpolictBo m pabora KoMIUIeKTa
CTapTOBOTO 00OPYAOBaHHUS.

Hasnauenne u ob6nactu npumeHeHus. OCOOEHHOCTH SKcIuTyaranuud. Mepbl
0€301acHOCTH MpU padoTe.

Tema Ne2. Pama BJTA

Hasnauenwne, coctaB u obmiee yctpoiictBo JIA. A3spoamHaMuyueckas cxema.
TexHnueckue XapakTepUCTUKH U SKCIUTyaTal[AOHHbIE OrPAaHUYECHUS.

Konceppauus u packoncepsauus. [IpaBuna XxpaHeHHs] U TPaHCIIOPTUPOBAHUSL.
Texymnit pemonT. 3UIl wu pacxomHble MaTepuanbl, HCHOJIb3yeMblE IIPU
obciyxuBaHuu. OCOOEHHOCTHU HKCIUTyaTalluH.

Tema Ne3. CunoBas ycranoBka BJIA

Ha3naueHnne criioBOM yCTAHOBKM M €€ CUCTEM. XapAKTEPUCTUKH JBUTATEIICH.
[Mpunnun ¢pysknuonnpoBanus. OCOOEHHOCTH IKCIUTyaTaIlUH.

MoHTax u AeMOHTax ABUraressi. MOHTaX U IEMOHTaK BO3AYIITHOTO BUHTA.

Tema Ne 4. Pab6ora ¢ koHcTpykTOpoM BAC

Co6opxka n nporpammupoBanus kouctpyktopa COEX Clover 4. Taiika u
cOOpKa OCHOBHBIX YacCTEH



Teopusi: OCHOBBI YCTPOWCTBA, MPUMEHEHHUS U YIIPABICHUS MYJIbTUPOTOPHBIMHU
CUCTEMaMH, OCHOBBI IporpamMmupoBanue B Python, nmporpammupoBanue Ha JpoHE,
a’pooTochEMKA, OCHOBBI 3D MoaenupoBaHus, O3HAKOMIIEHHE C OECHUIOTHUKOM
CaMOJIETHOTO TUIIA.

IIpaxkTuka: cOopka KomTepa, naika y3J0B KONTEpa, HACTpOilKa IOJIETHOTO
KOHTpOJIJIEPA, JIMAarHOCTUKA W PEMOHT KONTEpa, BHU3YyaJlbHOE MUJIOTUPOBAHHE
Konrepa, nuwiortuposanue B FPV u muiotupoBaHue ¢ IIOJIE3HOM Harpyskow,
IIPOrpaMMHUpPOBAaHUE Ha JpoHE U B cumynsarope GAZEBO, monennpoBaHue ys3ia
KBaJIpOKONTEPA, U3TOTOBICHUE U €r0 MOHTAXK

7. OTPABOTKA HABBIKOB ITOJIETA B CUMVYJIATOPE

Tema Nel. TIpuHuumnel paboThl ¢ IPOrpaMMaMH.

OcHOBHBIE OpraHbl yOpaBl€HUs MynbTa ynpasieHus. [IpuHiun nomnera u
OCHOBBI IIPOXOK/ICHS CIIEIUAIBHOM TPACCHI.

Tema No2. [Tonet Ha cumynaTope.

[IpakTHueckuil MOJIET HA CUMYIATOpPE IMOJETa C HCIOJb30BAHUEM IYJIbTA
ynpasineHusi. OTpaboTka HAaBBIKOB MUJIOTUPOBAHMS  BO3JIYIIHOTO  CY/HA.
[IpoxoxaeHne Tpacchl Ha BpeMs.

8. TPOBHBLIE IMOJIETHI HA BILJIA
Coneprxkanue Tem
Tema Nel. ITonroroBka BIIJIA k monery. OTpaGoTka OCHOBHBIX 3JIEMEHTOB B
crenuaibHO O00OpyIOBaHHOM ceTke s TmojeToB. OTpaboTka BHEIITATHBIX
CUTYaIlMi MIPH TOJIETE.
Tema No2. Ilonert Ha crieuajIbLHOM IIOJIE.
OTtpaboTKa OJIETHRIX HABBIKOB Ha PEAJIbHOM MOJIETHOM MPOCTPAHCTBE.

9. PASPABOTKA JIMYHOI'O IPOEKTA C HCIIOJIB30OBAHUEM
BAC.

Tema Nol. Ananu3 BO3MOXKHOCTEN KOHCTPYKIIMU, 000PYIOBaHUS U TIOJIE3HON
Harpy3ku uMmerouuxcsi B Hannuuu bAC.

Tema No2. Bw160p T€MbI TMYHBIX TPOCKTOB, TEOPETUIECKOE 0OOCHOBAHHE
VH)XCHEPHO-TEXHUYECKHUM PACCUET MPOEKTA.

Tema Ne3 Peanuzariysi COOCTBEHHBIX POEKTOB.

10. U”TOTOBOE TECTUPOBAHHUE 110 KOHCTPYKIIUU BBC 1
NPAKTUYECKHUM IMOJIETAM.

YUeHHKH JOJKHBI ONPEIEIUTh HEUCIPABHOCTH B KBaapokontepe «Kiesepy,
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YCTPAaHHUTh UX , HACTPOUTH CUCTEMY YIIPABICHHS U BHITIOTHUTH JEMOHCTPAITMOHHBIH
noN€T MO 3aJaHHOMY MapIIpyTy C TpPEOAONIeHHEeM 4-X «BOpPOT», C KOHTPOJIEM
BpEMEHU M OIMMOOK B BUJIE KaCaHUs MPENATCTBUHN, MAJCHUA W HECOOTIONCHUS
npaBus 0€30MaCHOCTH.

JleMoHCcTpanusi pa3pabOTaHHOTO JUYHO, B Majol Tpymmne, COOCTBEHHOTO
MpOEKTa ISl peanu3anuu BosmoxxkHocted bAC.

Oxupaembie pe3ybTarThbl.

[IpenmetHble - oOyvarouuecs Oy1yT 3HATh:

® CHCTEMBbI YIIPABJICHUS JICTATEILHBIX allapaToB.

® OCHOBHBIC KOHCTPYKITMOHHBIC MaTepHaJIbl, TPUMCHIEMbIC B W3TOTOBICHHUU
OCCHIIOTHBIX JICTATEIbHBIX allapaToB;

® IIPUEMBI U TEXHOJIOTHUH MPOIECCOB, MPUMEHSICMbIC TIPH U3TOTOBJICHUH Y3JIOB
0eCIUIIOTHOTO JIETATEIHHOTO arapara.

OneHka YCBOGHHS 3HAaHWW TPOU3BOAUTCSA METOIOM YCTHOTO OIpoca,
IUCHbMEHHBIX TECTOB U C UCTIIOJIB30BaHUEM OOYYAIOIINX UTPOBBIX MPOTPAMM.

OO6yuatromuecs OynyT yMeTh:

e paboTarh C TEXHUYECKOM JIUTEPaTypoll U TMOJb30BATHCS Pa3HBIMU
UCTOYHHKAaMU WH(OPMAIIHH;

® BBLINIOJHUTH PACUYEThl Y3JI0B MOEIH MPHU COOpKe yuyeOHOro OECHMIOTHOTO
JIETaTeNbHOTO anrmapara;

® CaMOCTOSITENIbHO BBITIOIHSATH MOATOTOBKY M OITUCAHUE 3TAIOB U3TOTOBIICHHUS
OECHMIOTHBIX JIETATEIbHBIX allapaToB;

® BBHINIOJHUTH MONET MO 3aMKHYTOM Tpacce B OJHOM YpPOBHE C YETHIPbMS
BOPOTaMH, IMOCAIKOUN B 3aJITAHHOU TOYKE;

e BBINONHUTH peructpaiuio bBC B COOTBETCTBUM € 3aKOHOIATEIHCTBOM;

e B3aumojeictBoBath ¢ OpB/l s 3akonHoro UBII.

MeTtanpeaMeTHbIe U TUYHOCTHBIE:

e CMOTYT CaMOCTOSTENBHO pAacCIpeAeliuTh OOS3aHHOCTH B KOMaHIE MpH
MOJITOTOBKE TPYTIIOBOTO MPOEKTA,

o OyIyT MOHUMATh OTBETCTBEHHOCTH KaXKJOTO 32 OOIINI1 pe3ylbTarT;

e CMOTYT TPOAYKTHBHO W 3(P(GEKTUBHO KOMMYHHUIIMPOBATh, OKa3bIBaTh
B3aMMOIIOMOIIb PY PabOTe HA/T MPOESKTOM.

® CMOTYT HCTOIBb30BaTh CIEAYIOIMNE KOMIbIOTepHBIE TporpamMmbl QGround
Control, LiftOff, Microsoft Power Point s pa3paboTku v mpe3eHTaIuu MpOeKTa.

11



4. KomIiekc OpraHM3alMOHHO-TIeJArorn4ecKux ycJIoBHil.

NudopmannoHHO-MeTOAMYECKOE 00ecIieYeHHe 1 MaTepHaJIbHO-

TeXHUYECKOe OCHAIIlEeHHUE IONOJTHUTEILHOM 00111e00pa3oBaTe/IbHOM

o0uepasBuBawieii nporpaMmmsl «becnnI0THbIE ABUALIMOHHbIE CHCTEMbD»

o/ HazBaunmue
NudopmannoHHo-MeTOANYECKOE O0eceyeHHe

1. | KanaraukoB A.H JlomycTuMmble NMpOCTPAHCTBEHHBIE TPACKTOPUH OECHUIOTHOTO
JeTaTeIbHOrO amnmapara B BepTHKaldbHOM miockoctu. / KanarnukoB A.H.,
Kpumenko A.IlL., TkaueB C.b. Hayka u o6pazoBanue. MI'TY um. H.O. baymana.
OneKTpoH. KypH. 2012, Ne3- 178c.

2. | Uuctutyt Tpancnopra u cBsi3u. OCHOBBI a’3pOJMHAMUKH U JIMHAMUKH TOJIETA.
VYueb6.mocodbue / C.U.Cambirun [u ap.]; nmox pea. C.M.Campiruna. — PoctoB-Ha-
Hony: ®enunkc, 2019. — 511 c.

3. MopnenupoBanue yrpasieHust kBaapoxkonrepoM. MuxeHnepHsiii BecTHUK. MI'TY
uM. H.D. baymana. OnekTpoH. xxypH. 2014 No§- 48 c.

4. | @enepanbHble aBUallMOHHBIE TTpaBuia. [loctanoBnenue npasutenscTBa PO ot 11
mapta 2010r. Nel38- .pdf- 108 c.

5. | OdunmanbHbIM cauT KOMIIaHU U «Komtep Dkcmpece»

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

MaTepI/IaJIbHO-TeXHI/I‘-IeCKOC OCHAILICHHE

OcHoBHOM Habop a1t cOopku KBazpokonTepa «Knesep»-10 mT.

Kommunekr gst FPV- moneros «Kinesep FPV»- 5 mr.

Komrmuiekr 115t u3ydeHus OCHOB paIMO3JIEKTPOHUKHN U IPOrPaMMUPOBAHHUS
kBagpokonTepoB «KueepSense»- 5 T.

KBanpoxonrep TpenupoBounsiii Blade Industrix FPV 5 mit.

KBanpoxonrep ¢ ¢porokamepoit 1ist o0yuenus oproporocheMkn «KK-12»-2 mir.

VY4eOnbIit okTOKONTEP /Tt 1OCcTaBKU TPy30B «KIT-04»- 1 miT.

Ksagpokontep DJI Phantom 4 3 non. Akkymynsitopamu, 1 gomn. 3apsakoit u
3alIMTON BUHTOB- | IIT.

PemounTHbIl HaOOp KkBanpokonTepa «Knesep 4»- 5 mit.

Hoyt6yk ¢ ITO LiftOff, Qground Control, Betafly- 10 mT.

[Ipoexkrop- 1 mt.

NHTepakTrBHBIN 3KpaH-1 mT.
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https://clover/

DopMbI NPEACTABJICHUS H OLCHKH Pe3yJIbTaTOB.

Texymui KOHTPOJIb OCBOEHHS IPOrpaMMBbl IIPOBOAUTCS BO BPEMs 3aHATUI
P MOMOIIM HAOMIOEHUN U OPOCOB.

[TpoMexxyTOUHBIM KOHTPOJIb OCYIICCTBISCTCS KaXAYH Heneno B (opme
JEMOHCTPALUU TPUOOPETEHHBIX HABBIKOB.

HToroBelii KOHTpPOJIb MPOXOAUT MO OKOHYAHUHU Mporpammel B (opme
JEMOHCTPALIMOHHOIO DK3aMEHa [0 HacTpoiike u mnuiaotupoBaHuto bBJIA.
Pesynbrarsl 3K3aMeHa (PUKCHPYIOTCS B MPOTOKOJIE, KOTOPBIM 3arloiHSETCS Ha
Kaxa0ro yvactHuka. Kaxnaelii kputepuil ouenuBaerca or 1 go 10 Gasnsos.
(ITpunoxenue 1)
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I'pynna

[Ipunoxenue 1.

IIpoTokoJ AeMOHCTPALIMOHHOI0 IK3aMeHa.

damuiausi, UM

Neni/n | Kpurepuu bamt or 1 no 10

1 Onucanue BO3AYIIHOTO MPOCTPAHCTBA B PAlOHE TTOJIETOB,
aHaJIu3 3allPETHBIX 30H.

2 CobOmonenne  3akoHomareiabctBa PO B obnactu
OecnIOTHBIX BO3AYIIHBIX cynoB: Perucrpanus bBC.

3 CoOmronenne  3akoHomarensctBa PDd B oOmactu
OecnIOTHBIX BO3AYIIHBIX cynoB: 3anpoc VMBI B OpB/I.

4 Co6opka kBagpokonTepa «Kiesep» ¢ mOMOIIbIO
TEXHUYECKOTO OMMCAHUS.

5 Hacrtpolika mapameTpoB yINpaBlIeHHs C HCIIOJIb30BAHUEM
nporpammbl QGroundControl.

6 BelnonHeHne 7eMOHCTPaMOHHBIX MTOJIETOB 10 3aJaHHOMY
MapuIpyTy ¢ 4-Ms1 BOPOTaMH U MMOCAJKOW B 3aJaHHOM TOUKE
C KOHTPOJIEM BPEMEHHU

7 [lonck © ycTpaHeHHE HEUCHPABHOCTEM C IOMOIIBIO
TEXHUYECKOM JTUTEPATYPHI U HHTEPHET- PECYPCOB.

8 PeMOHT y3710B KomTepa ¢ TIOMOIIBIO MPUIATaeMoro
PEMKOMIUIEKTA W C UCIIOJIb30BAHUEM  MOAXOASIINX
MaTepUaios.

9 O6cayxuanne BBC B COOTBETCTBHH € TEXHUYECKUM
OIIMCAHUEM.

10 [Ipe3eHTanust TMYHOTO MPOEKTA

3akmoyeHue 00 ypoBHE YCBOCHHUS TPOTPaMMBbl:

HacraBHuK:

Jlara:
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