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HOSICHUTEJIBHASI 3AIINCKA

IIpodeccus «Omeparop GSCHMIOTHBIX aBHAMOHHBIX CHCTEM (C MAKCUMAJIBHOW B3JIETHOM
Maccoi 30 KuIorpaMMoB B MEHee)» 00peTaeT BCE OONBIIYIO 3HAYMMOCTh B COBPEMEHHOM MUpE, T/Ie
nu(pOBbIE TEXHONOTMH M aBTOMATH3ALHS IPOHAKAIOT BO BCE CPEPBI — OT CENBCKOTO XO3IHCTBA 1
MOHHUTOPHHIa HHPPACTPYKTYPEI O CIIACATENBHBIX OIEpalyii ¥ MeaUanpou3BoaAcTBa. Hecmotps Ha
pa3sBUTHE POOOTOTEXHUKH, HIMEHHO IUIOTHPYEMbIi KOHTPOJIH Ha/l KOMIIAKTHEIMH JPOHAME OCTAETCS
KIIOYEBBIM HHCTPYMEHTOM I OIEPATUBHOIO cOopa JaHHBIX, a3pO(OTOCHEMKH U BBITOJHEHHUS
TOYHBIX 3a7a4 B TPYJHOJOCTYIIHBIX MECTaX. YMEHHE T'PAMOTHO IUIAHHPOBATH ITOJIETHBIC 3a/IaHMs,
YOPaBIATh IOJIE3HOM HArpy3skod u oOpabaTeiBaTh TNONYy4YeHHYIO HMHGOPMAIHIO JejacT
KBATH(UIEPOBAaHHBIX oniepaTopoB BAC He3aMeHUMBIMU TTOMOITHUKAMHE B T€0JIE3UH, SJHEPIETHKE K
HKOJIOTMYECKOM Ha/I30pe.

OcnoBHas mporpaMma Ipo(ecCHOHATFHOrO 00ydYeHHs: — mporpaMma npodecCHOHATLHOM
noAroToBKH mo mpodeccuu paboyero «Omeparop OECHHUIOTHBIX aBHAIMOHHBIX CHCTEM» (C
MaKCHMaJIbHOM B3jIeTHOM Maccoii 30 kuorpaMMoB u MeHee) — (nanee — [Iporpamma) - paspaborana
UL IIOJIOTOBKH TaKUX CIIELHAIKMCTOB, CIIOCOOHBIX YBEPEHHO YIPABIATh OECIUIOTHBEIMU
BO3IYIIHBIMH CyJJaMU B Pa3JIMUHBIX yCIOBHUIX, COOIIOAATH peTIaMeHThI 0€30IIaCHOCTH BO3LYIITHOTO
IPOCTPAHCTBA M O0OECIEeUYMBaTH BBICOKOE KAa4eCTBO COOHMpPAEMBIX JAHHBEIX B COOTBETCTBUHM C
aKTyaJIbHBIMH 3aKOHOZATENILHBIMY U TEXHUYECKUMH CTaHJapTaMHu.

1. OBIIASA XAPAKTEPUCTUKA IIPOI'PAMMBI
1.1.ean 1 3a7a4M peau3anyu NPOrPaMMbI
Heny peamusanuu OporpaMMbl — IPUOOpPETEHHE JIMIAMH Pa3IMYHOrO BO3pacTa
npoQeCCHOHANBHOM KOMIIETEHIMH, B TOM YHCIe s paGoThl ¢ KOHKPETHBIM OOOPYIOBAHHEM,

TEXHOJIOTUSAMH, aIIIapaTHO-IPOIPAMMHBIMA M HMHBIMH IPO(QECCHOHAILHBIMA  CPEICTBAMH,

IOJlyYeHHe YKa3aHHBIMH JuOaMu KBaaudukanmum 1o mpodeccuu «Omeparop OECHMIOTHBIX

ABHAIIMOHHBIX CUCTEM (C MaKCHMaIbHOH B3leTHONW Maccod 30 KWIorpaMMoB W MeHee)» 0Oe3

M3MEHEHUs yPOBHs 00pa3oBaHus Ha 6a3e 00pa3oBaTe/IbHON OpraHu3aium.

OcHOBHBIMH 321a4aMHU POrPAMMbI SIBJISIIOTCH :

e (QopmupoBaHue y 0O0ydYaIOIUXCS COBOKYIHOCTH 3HAHMHA M YMEHMH, HEOOXOAMMBIX IS
OCYINECTBJICHUS TPYAOBBIX AEHCTBHH M TpPYyIOBBIX (yHKImit mo mpodeccuu ««Omeparop
OECIMIOTHBIX aBHALMOHHBIX CHCTEM (C MAaKCHMAaJIbHOM B3JIETHOM Maccoil 30 KMIOrpaMMoB M
MEHEE)»;

e pasBUTHE y OOYYalOIIUXCA MOTHBHUPYEMOH IIOTPeOHOCTH B TOJIYYESHHH BOCTPEOOBAHHOM
npodeccur, B OpraHu3alii CaMO3aHITOCTH Ha PhIHKE TPY/Ia; :

e oOkxazamue OOydYaroIUMCA IPaKTUKO-OPHEHTHPOBAHHONW MOMOMM B MPO(ECCHOHATBLHOM
CaMOOIIPENIENIEHHIH, B BEIOOPE Iy TH NIPOAOIDKEHHS IIPO(EeCCHOHAIBHOTO 00pa30BaHuUsL.

IIporpamma paspaboTaHa ¢ y4eTOM peayu3allid MPHHIMIA OPHEHTAI[MH HA COLUAILHO-

SKOHOMUYECKYIO CUTYalHIO U TPeOOBAHMS PETHOHAIBLHOTO (MYHHUIMIAIBHOI0) PHIHKA TPY/Aa.

1.2.HopmaTHBHAs 0CHOBA Pa3padoTKH 00pa3oBaTeIbHOM MPOrPaMMBbI
IIporpaMma - 3T0 KOMIUIEKC OCHOBHBIX XapaKTepPUCTHK 0OpazoBaHus (00BEM, COIEpIKAHUE,

IUTAaHUPYEMBIE PE3YJILTAThl) M OPraHU3aMOHHO-IIEIarOTHYECKUX YCIOBUHM, KOTOPHIHA IIPEACTaBIeH B

BHJIE y4eOHOro IIaHa, KaJICHAApHOTo ydeOHOro rpaduka, paboumx mporpamm yd4eOHBIX KypcoB,

OLIEHOYHBIX U METOJUYECKUX MaTepUaIoB, popM aTrecTaiuu.

[Tporpamma pazpaboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHBHBIX [IPABOBBIX JOKYMEHTOB:

1. ®enepanbrelii 3akoH oT 29 nekabps 2012 r. Ne273-®d3 «OG6 obpaszoBanuu B Poccuiickoi
Oeneparyny;

2. Ilpukaz Munnpocsemenuss P® ot 14 mons 2023 r. Ne534 «O6 yreepxnenumu Ilepeuns
npodeccuii  paboumx, JOIDKHOCTEH  CIyalqux, 110 KOTOPHIM  OCYILIECTBISETCS
npodeccuoHanbHOE 00y ICHUE; ‘

3. Ilpuxa3 Munucrepcrsa npocsemenus P@® or 26 asrycra 2020 r. Ne438 «O6 yTBepkaeHHM
ITopsnka opraHu3anMy M OCYINECTBICHHS 00pa30BaTEIbHON AEATENLHOCTH II0 OCHOBHBIM
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IporpaMmam IpoQeccHoHaIBHOTO 00y YEeHUS Y,

4. Ilpmxaz MunucrepctBa Tpyna P® ot 14.09.2022r. Ne526m «O6  yTBEpKICHUH
npoeCCHOHANBHOTO cTaHnapra « CIeUaicT M0 SKCIUIyaTalMid GeCIMIOTHRIX aBUAIMOHHBIX
CHCTEM, BKIIOYAIOMIMX B €eOs OJHO HIIM HECKONBKO OECHMJIOTHBIX BO3JYIIHBEIX CYIOB C
MaKCHMAaJIbHOM B3JIeTHOM Maccoii 30 KT 1 MeHeey.

IIporpamma HampaBiieHa Ha IOy YEHHE prHOBOI/I byuKIMH, KBaMpUKaIn 6€3 H3MEHEHHUS
YPOBHsI 00pa3oBaHHs.

1.3.TpeboBanusi K MOCTYAIOIIMM
K ocBoenuro IIporpaMMBl JOITyCKarOTCS JIHIA CO CPEAHUM O6IIJ;I/IM o0pazoBaHHEM.

1.4.006man XxapaKkTepuCcTHKA MPOrPaAMMBbI

IIporpamma  —  3T0  KOMIUIEKC  HOPMATHBHO-METOIMYECKOM  JTOKYMEHTAIWH,
peryiaMeHTUPYIOLIEN COAEepPIKaHKUe, OPraHU3alMIO0 H OLIEHKY KauyecTBa ITOJTOTOBKH CIIyHIATENEH II0
npodeccuu.

®opMBI OCBOCHHUS TIPOTPaAMMBI: OYHAs.

®opma opraHu3anuyd 00pa3oBaTeIbHOMN AEATENFHOCTH — IPYIIIIOBAsL.

Pexxum 3apsATHE — 3aHATHS IPOBOASATCS IO Y4eOHOMY PACIHCAHUIO U IIPEJyCMATPUBAECTCS
BO3MOXKHOCTE 00ydeHHs 10 HHIMBHIyaJIbHOMY Y4eOHOMY Iutany (rpaduky oOydeHMs) B Openenax
OCBaWBAaE€MOW MporpaMmbl HpodeccuoHanbHOro oOyuenus. Hauamo ofydeHus 1o Mepe
KOMILIEKTOBAHUE YYEOHBIX IPyIII, HA0Op Ha 00y4eHUE B TEUEHHE BCETO KaJEHIAPHOTO TO/a.

SA3bIK 00YYECHUS — PYCCKHIA.

KonuuectBo obyuarommxcs B rpyiiie — 10 4.

TpynoeMKocTs 00y4eHUs IO JaHHOU porpamme — 146 ak. 4.

OO0mwii cpok oOyueHus —8 HeIeNb

ITposo/mKUTENBHOCTD aKaJJEMIUECKOTO Yaca COCTaBIIeT 45 MUHYT.

Pexxum 3ansiTHit:

Teopernueckoe oOydenue — 1-5 Hemes: 4 pasa B HeeO Mo 3 ak. 4.

IIpaxTuueckoe obyuenue — 6-7 nemens: 10 queii mo 8 4./meHs.

Hrorosas aTrecranus (KkBalupuKanunOHHBIN SK3aMeH) —8 Hememns: 6 ax. d.

Ilocne oxoH4yaHus oOydaromuecss JMOMYCKAIOTCI K HTONOBOM AaTTecTallMd B BHUE
KBaIH(PUKAIIMOHHOTO 3K3aMEHa.

WToroBelii TOKyMEHT - BBIIAETCS CBHACTENLCTBO 1O mpodeccuu «Omeparop OecHMIOTHBIX
ABUAIMOHHBIX CUCTEM (C MaKCHMAJIbHOM B3JIeTHOM Maccoit 30 KHIIOrpaMMOB U MEHEE).

1.5. IIpodeccnonanbHble KOMIETeHIUU podeccun

HaumenoBanue BHAa NPOoQeCCHOHATLHOW MEATSIBHOCTH: BKCIUIyaTalus OeCIMIOTHBIX
ABUAIIMOHHBIX CHCTEM, BKIFOUAIOLIMX B c€0s 0HO WIIH HECKOJIBKO OSCIMIOTHRIX BO3ILYIIHEIX CY/I0B
C MaKCUMAaJIBHOM B31€THON Maccoit 30 KUIorpaMMOB M MEHEE.

OcHoBHas 1enb BuJa NpoQecCHOHATBHOM JeSTeNLHOCTH: o0ecledeHne Oe30macHoM
SKCILIyaTaly OECIMJIOTHBIX aBUAIIMOHHBIX CHCTEM C OIHHMM WM HECKOIBKAMH OECIIMIOTHBIMHU
BO3IYIIHBIMHU CYJJaMU ¢ MAaKCUMAJIbHOM B31I€THON Maccoit 30 KujtorpaMMOB B MEHEE.

Ornecenye K BUIaM SKOHOMUYECKOH JIESITEIbHOCTH: PEMOHT M TEXHAYECKOE 00CITyKUBAHUE
JeTaTeNbHBIX allapaToB, BKIIOYas KOCMUYECKHE.
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COJAEPXKAHUE OBYYEHMSA 11O MOAYJIIO Nel.

Tema Nel. Beegenue B BAC.

Jlexnms: Vcropus u pa3Butue 6ecnuaoTHRIX aBHanuoHHBIX cucteM (BAC): BBeeHHE B HCTOPHIO
cozpanus ¥ 3Bomonuu bAC, 0630p ocHOBHBIX dTanoB pa3Butus texHojoruii BAC, pons BAC B
COBPEMEHHOM MHpe U ux nepcnekTuBbl. Knaccudukarms u tunst BAC: 0630p pa3invHBIX THIIOB
BAC (MynbTHPOTOpHBIE, CaMOJIETHOTO THIIA, KOHBEPTOILIaHbl), Kiaccubpukanus BAC mo
HA3HAYCHMIO U 00JIaCTSIM IPUMEHEHHUS, OCHOBHBIE KOMITOHCHTHI M IIPHHITUITEI paboThl BAC.

Tema Ne2. Apxurexrypa BAC.

Jlexnusi: OcCHOBHBIE KOMIOHEHTHI M HX GyHkimn B BAC: KOHTpOJUIEPH IOJIETA,
MUKPOKOHTpOJUIepsl U oxHomaraeie 11K, nBurarenu, cepBOMpHUBOABI M JAPYTUE UCIIOTHUTEIHHEIC
MEXaHM3MBI, JaTYAKK, HABUTALIMOHHBIE CHCTEMbI M CHCTEMBI CBs3H. [[pUHIMITEI B3auMOIEHCTBHS
KoMITIOHEHTOB BAC: Kak KOMIIOHEHTHI paboTaroT BMECTE IS BEHINOJHEHHS IOJETHBIX 3aiad,
IpUMEPBl apXUTEKTYp pas3iaudHblXx TUNOB BAC, cBi3b ¢ 6GOpPTOM, BIUSHUE aApXUTEKTYphl Ha
(GbyHKIMOHANbHBIE BO3MOXKHOCTH M INPOM3BOAMTENBHOCTE BAC, 0030p MOJEIBHOrO psza
MyJIBTUPOTOpHBIX cucTeM DJI Mavic.

Tema Ne3. Ilpenmonernas mMoAroToBKa H aHAJIN3 MeTEOPOJIOrHYECKO, OPHUTOJIOrHYECKOH 1
a)POHABUTALMOHHOM 00CTAHOBKH. :

Jlexnms: IIponenyps! IpeamnoneTHOR TOATOTOBKU: 0030p CTaHAAPTHBIX MPOIEAYp IPEAIOICTHOMN
IOArOTOBKH, IPOBEpKa CTPYyKTypHOH mnenmoctHocTH BAC, mpoBepka (GyHKIIHOHAIBHOCTH BCEX
CHCTEM M KOMIIOHEHTOB, IIPOBEpKa 3apsna Oarapeif U COCTOSIHUS MCTOYHHKOB NMUTAHUS. AHAIU3
METEOPOJIOTHYECKOM, OPHUTONIOTUYECKON ¥ asPOHABUIalIAOHHON OOCTaHOBKH, KOHTPOJb JOCTyIIA
IOCTOPOHHMX JIUIl K OCCIMIOTHON aBHAMOHHOM cHcTeMe, MpoecCHOHANbHAS JEATEIBHOCTE C
yueToM obecnedenust 6e3omacHoctd B cdhepe BAC (¢ cobmonenueM TpeOOBaHUN HOPMATHBHBIX
IIPaBOBBIX aKTOB, PEVIAMEHTHUPYIOIUX OOecIieueHre mpaBmi U HopM Ge3zomacHocta B chepe BAC).

Tema Ned, CumyasiTopbl.

Jlexnma: O030p CyIECTBYIONIMX HOIMYJIIPHBIX CAMYJISTOPOB: H3YUYCHHE Pa3IMUHBIX CUMYJIATOPOB,
UCIOJIB3yeMBIX B 00ydeHuu omeparopoB BAC, cpaBHeHHE (QYHKIHOHAILHBIX BO3MOXKHOCTEH
Pa3IMYHBIX CUMYJITOPOB, IIPUMEPHI HCIIOIB30BAHUS CUMYJIATOPOB B 00ydeHun U mpaktuke. O030p
OTEYECTBEHHBIX U 3apyOekHbIX npousBoauteneit BAC u ux CHMyJISATOPOB: H3YyUYEHHUE CUMYJISTOPOB,
pa3pabOTaHHBIX OTE€YECTBEHHBIMH IIPOU3BOIUTEIISAME, CPABHECHUE OTEUYSCTBEHHBIX CHMYJIATOPOB C
3apyOCe)KHBIMH aHAJIOTAMH, AaKTyaJlbHOCTh ¥ MPEUMYINECTBA KCIOJIb30BaHUAS COOCTBEHHBIX
CUMYJISITOPOB.

IIpaxTHyeckoe 3anaTHE O MOAYJIO 1.

1. Omummre OCHOBHBIE STallbl DBOJIONUH OECIHMJIOTHBIX aBHAIIMOHHBIX CHCTEM: OT IMEPBBIX
9KCIEPUMEHTOB 10 COBPEMEHHBIX TexHojoruii. Kakue KimoueBble M300pETCHHUS CTaH
IIEPEIOMHBIMU MOMEHTAaMHU B X Pa3BUTHH?

2. IIposemure cpaBHUTENBbHBIN aHanmu3 MynbTUpoTOopHBIX BAC, BAC camonerHoro tuma u
KOHBEPTOIUIAaHOB. B yeM 3aKkirodaroTcs X MPUHIUIHAIBHBIE KOHCTPYKTHBHBIC PA3IHYUSI U
KaK OHU BIIMAIOT Ha BBIOOpP cpepsl mpuMeHeHNUs ? ‘

3. Onmmmre, Kak pa3nuuHble KOMIOHEHTHI BAC (maTdmkd, KOHTpOJUIEP, JBHUIATEIIH)
B3aUMOJCHCTBYIOT JApPYI € JPYyroM Ui CTaOWIM3alldy ITOJIOXKEHUS JpOHa B YCIOBHSIX
CHJIBHOTO IIOPBIBUCTOrO BeTpa. Kakme pgaHHBle W B Kakoi IIOCIEIOBATEIbHOCTH
obpabarbiBaroTCs?

4. CpaBHute apxurekTypy Tunuusoro FPV-npona s roHok u apxutektypy ApoHa cepuu DJI
Mavic, mpeaHazHa4eHHOTO I CheMKH. Kak pa3nuuus B MX KOMITOHEHTaX M apXUTEKType
BIMSIOT HAa MX KOHEUHYIO IIPOM3BOIUTEIFHOCTD U (DYHKIIMOHAIBHBIE BO3BMOXKHOCTH?

5. Kaxum obpazom apxurekrypa BAC (pacmoiiodxkeHwe KOMIIOHEHTOB, THII CBS3H,
BBIYMCIIATENIBHBIE MOIIHOCTH) BIHMSET Ha €ro MaKCHUMAaJIbHYIO IaJbHOCTH IIOJeTa M
IIOMEXO03alUIIEHHOCTh ?
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10.

Onuinvre I[OIIArOBBIH aNTOPUTM MPOBEPKH CTPYKTypHO#M menoctHoctd BAC mepen
BeLIETOM. Ha xakue 3neMEeHThI KOHCTPYKIMH M UX COSAMHEHUS ClieyeT 00paTuTh 0cob0e
BHUMaHHE U MoYeMy ?

IIpencraBpre, 4TO BBI IUIAHHpYETE IOJIET BOJM3M BojOeMa B BeceHHMH mmepuoi. [lodyemy,
IIOMHMO METEOCBOJIKH, BAYKEH aHAIN3 OPHUTOJIOTUIECKON 00CTAHOBKH, W KAKKE JSUCTBUS BB
MpeIpUMETE IS CHIDKCHUS PUCKOB?

IIpoBeauTe cpaBHUTENBHBIN aHATH3 JIBYX JIOOBIX IOIIYJIIPHBIX CHMYJISITOPOB /ISl OOYUYCHHUS
oneparopoB BAC (mampumep, Liftoff, DRL Sim, Aerofly FS, Zephyr Drone Simulator). B
4eM CHJIbHBIE U CJIa0bIe CTOPOHBI KaXIOT0 M3 HUX C TOUKK 3PEHHS 00y YEHHS HOBAYKA?
Onummure creHapuil IPaKTUYECKOTO 3aHSTHS, HA KOTOPOM CHMYJISITOP HCIIOJIB3YETCS VIS
OTpabOTKH MAeHCTBHI oIllepaTopa B HEMITATHON CHTyalud (HAIpUMep, OTKa3 OJHOrO
JIBUTATENs WIA BHE3AIHBIM CUIBbHBIA BeTep). Kakue HaBBIKH MO3BOJISIET Pa3BHUTH TaKas
TPEHUPOBKA? '

Kax BBl cumraere, MOXET M OOyYeHHE HCKIIOUHTEIBHO Ha CHMYJSATOPE IIOJHOCTHIO
3aMEHHTH JIETHYIO IPaKTHKy Ha peaJbHOM 000pyI0BaHHH? ApryMeHTprnTe CBO# OTBET,
yKa3aB, KaKue HaBBIKA (GOPMHUPYIOTCS TOJIBKO B PEATILHOM IIOJIETE.
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PABOYAS ITPOTPAMMA ITPOPECCUOHAJIBHOI'O MOAYJIST Ne2.

MOALVIIb 2. YIIPABJIEHHUE BBC.

Pabowass mporpamMmma mpodecCHOHATBHOTO MOJIYJIA sSBIseTcs 4YacThio IIporpamMmel H
OIIPEZIENSIET PE3yJIbTAThl, COJCpP)KaHUEe M YCJIOBUS OOy4eHHs, 00ecleYMBaIOIIME OCBOCHHE BHJA
nestenbHocTH  (BJl): YrpaBnenue (KOHTpoOJIb) TIOJETOM OIHOTO CyAHA WM HECKOJBKHX
OeCIUIOTHBIX BO3YIIHBIX Cy/I0B C MAKCUMAaJIHHOM B3j1eTHON Maccoi 30 KuIorpaMMOB M MEHEE.

Pe3ynpTaToM OCBOEHHS HPOTpaMMBI IPOPECCHOHATLHOTO MOJYJS SBISETCS OBJIAJCHHE
00y JarOIUMUCS BUIOM JEATEIILHOCTH YIIpaBieHue (KOHTPOIIb) IOJIETOM OECIIMIIOTHBIX BO31y IIHBIX
CYIOB, B TOM YHCJIE PO EeCCHOHATHHBIMU KOMIIETCHIIASIMHU:

Kon HaumenoBaHue pe3ynbraTa 00ydeHUs

[TK Vupasienue (KOHTPOJIb) IIOJETOM OJHOTO CYJHA WA HECKOJIHKMX OECIMIOTHBIX
2.3. BO3/IYIIHEIX CYJOB C MAKCUMAaJIBFHOM B3JeTHOU Maccoi 30 KuIorpaMMoB B MEHEe

OK [ToHMMATE CYITHOCTD M COIAIBHYIO 3HAUMMOCTb CBOel Oy rymmiei mpodeccuu, MposBIATH
1. K Hell yCTOMYMBBIN HHTEPEC

OK OpraHu30BbIBATE COOCTBEHHYIO JESTENBHOCTh, HCXOIS W3 ILEIH M CIOCO00B €€
2% JIOCTHDKEHUS, OIIPE/ICTICHHBIX PyKOBOJAUTEIEM

AHaJM3UPOBaTh PabOYyIO0 CUTYAIHIO, OCYIIECTBIIATH TEKYIIMHA M WUTOTOBBIH KOHTPOJIb,

OK h

3 OLIEHKY ¥ KOPPEKITHIO COOCTBEHHOI JNEesITeNbHOCTH, HECTH OTBETCTBEHHOCT 32 PE3YJIbTATh]
' cBOCH paboTHI

OK OcymiecTBiIAT, TOUCK HH(pOpManuu, HeoOxomumoil A 3Q(EeKTUBHOrO BBIIOIHECHUS]

4. | mpodeccHoHATBHBIX 3a7a4 '

OK Hcnonp30Bath MHHOPMAIIMOHHO-KOMMY HUKAIIMOHHBIE TEXHOJIOTHH B IIPOdeCCHOHANBHOM

5. JEeSITeIbHOCTH

OK

5 PaboTtaTh B xoMaHze, 3PEKTUBHO 00IATECS ¢ KOJIEraMu, pyKOBOJICTBOM, KIMEHTaMHU

OK Cobmoaats TpeOGoOBaHUS OXPaHBI TPY/a, IOXKAPHOU 0€30II1aCHOCTH, JIEKTPOOE30IIaCHOCTH

2 ¥ 3KOJIOTUYECKON 6€30I1acHOCTHI
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COAEPKAHHUE OBYYEHWUS 11O MOAYJIIO Ne2.

Tema Nel. IlyasThl ynpaB/ieHHs M HACTPOMKA TeJeMeTPHM.

Jlexmus: O630p CymecTBYIONHUX ITyJIFTOB YIPABJICHHUS: U3y YEeHAE XAPaKTEPHCTHK U BOSMOXHOCTEH
PasJIMYHBIX IyJbTOB ympaBieHus it BAC, 0030p HONyJSPHBIX NPOM3BOIMTENEH IIyJILTOB
yIpaBlIeHUs © HX mnpoiykuuu. Ompenenenne NpocTpaHCTBeHHOro mojoxenus bBBC ¢
UCIT0JIb30BAaHUEM TEJIEMETPUY U HA3EMHOM CTAHIMU YIIPABIICHHUS.

Tema Ne2. FPV ynpasiennue. :
Jlexmmsn: OcuoBbl FPV ynpasnenus nius BAC: BBenenue B konmennuio FPV (First Person View)
yIpaBJIeHusl, KOMIIOHEHTEI ¥ 000py 10BaHUE, UCIOb3yeMble it FPV, mpenMyInecTBa ¥ HETOCTATKH
FPV ynpasnenus. O630p o6opynoBanus mist FPV ynpasienus: usyuenue pasiauHbIX THIIOB KaMep,
IepeNaTINKOB ¥ IIPUEMHHUKOB, HCIOJIb3yeMbIX A1 FPV, 0630p momysipHeIX pou3BoauTeNeH U uX
HOPOAYKIIUH.

Tema Ne3. IIO nnanumpoBanus muccnii. CornacoBaHue NpOBeAeHNs TMOJIETOB M IOJIETHbIE
30HBI. '

Jexuus: Beenenne B I10 nmanmpoBanus muccuii st BAC: 0630p MOy ISpHBIX IPOrPaMMHBIX
IPOAYKTOB MJI IUIAHUPOBAHUS MHCCHH, OCHOBHBIE (YHKIMH M Bo3MoxHoCTH 110, mpHMephI
ucrionb3oBanus [10 s pasnuunblX THIOB Muccwif. [IpaBmiia HOATOTOBKHM JOKYMEHTOB K
npoBejeHuio nonetoB BAC, u3yveHue pasiuuYHBIX TUIIOB MOJETHBIX 30H, HX KIaccH(pUKALysa U
IpaBUJIa HCTIOIB30BaHUS, IPABOBBIE ACIEKTHI 10JIeTOB BAC B pa3iuyHBIX MOJIETHBIX 30HAX, IPOIIECC
COTJIaCOBAaHUS MPOBEACHUS IIOJIETOB C PETHOHATIBHBIME BitacTsaMu. [IporpamMuoe obecniedeHue s
paborel ¢ mpomykumueit DIJI, odopmienwe moNETHOW W TEXHMUYECKOH JOKYMEHTALUM C
HCIIOJIb30BAHUEM CEPBHUCOB NU(PPOBOTO Ky pHATUPOBAHHS ONepaluii, oOeceueHne 6e30IacHOCTH B
chepe BAC B cOOTBETCTBUM C HOPMATHBHBIMH IIPABOBEIMH aKTAMH.

Tema Ned. Undpacrpykrypa BAC u opranusanus paéors: ¢ BBC. /

Jlexuusa: Beenenne B muppactpykrypy BAC: m3ydeHwe KOMIIOHEHTOB MH(PACTPYKTYPHI I
OECIIUJIOTHBIX aBUAIOHHBIX CHCTEM, TaKUX KaK HA3€MHBIE CTAHIMM YIPABIICHHUS, CHCTEMBI CBSI3H,
3apsHBIE CTaHIMM U 6a3bl i1 oOcyxuBanuss. Opranusanusi paGo4ero IpOCTPAHCTBA C IIEIBIO
HEJIOMYIEeHUs CTOpOHHUX JiuIl K BAC, mpoBepka 1 06CTy>KMBaHKE B3JIETHO-I0OCAI0YHBIX YCTPOUCTB
BAC ¢ MakcuMabHOM B3JIETHOH Maccoit 1o 30 Kr.

IIpaxkTHyeckoe 3aHATHE 10 MOAYJIIO 2.

1. CpaBHuTE MyNBTHI yNPABICHHUS C Pa3MYHBIME THIIAMM CBS3H (HAIpHUMep, KIACCHYECKHIT
pamuocurHan Ha yactore 2.4 I'T' u cucteMs! ¢ ucrionb3oBanuneM 4G/coToBast CBs3b). B kakux
CLICHApHUIX KaXIbIA U3 HUX OyieT Haubomee a3 dexTrBeH, a B KAKUX MOXKET JaTh COOU?

2. IlpencraBbTe, YTO BO BpeMs HOJIETa BbI IOTEPSUIM BU3YAILHBIA KOHTAKT C JPOHOM, HO CBS3b
C mMyJbTOM coxpanseTcsa. OOBICHUTE, KaK C MOMOIIBIO TEJIEMETPHHU M JaHHBIX Ha Ha3eMHO
CTaHI[UY YIPaBIECHUs (HAIpEMeED, Ha SKpaHe IUIAHIIETa WK TejleOHa) MOXKHO OIPEIEIUTh
€ro IPOCTPAHCTBEHHOE I10JI0KEHHE U 6€30I1aCHO BEpHYTh 06paTHO.

3. Onummre HONHBIA COCTaB 00OpPYHOBaHHWs, HEOOXOMHUMOrO AJIS IOJNETa B FPV-pexume
(HaumMHas OT KaMephl Ha JPOHE ¥ 3aKaHIUBast OYKAMH MUII0Ta). Kakyro GyHKIMIO BBIIONHSIET
Busieonepenaruuk (VTX) u sBuneonpuemunk (VRX)?

4. TlpencraBrTe, uTo mpu HacTpoiike FPV-cHcTeMBI BB CTONKHYIMCH C CHIBHBIMA IOMEXaMU
("cuerom" mwi mojocamu) B oukax. [lepeunciute BO3MOXHEIE IPUUUHEI 3TOH TPOGIEMBI U
IIPEIUIOKUTE CIIOCOOBI X yCTPAHEHUS.

5. Wsyumre xnaccHUKAlMIO MOJETHBIX 30H COIVIACHO POCCHICKOMY 3aKOHOJATETHCTBY.
OObsacauTe pasHUIY MEXTY 3aIlPETHOM 30HOM, 30HON OrpaHMYEHHH ¥ CIICIIHAIBHOM 30HOM.
Kakue nedcTBMS DNpeaUpUHATE ONEPAaTOPy, €CIM €ro MapmpyT MHPOXOAMT depes
IIPUA3POJPOMHYIO TEPPUTOPHIO?
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10.

Omnuinnre No3TanmHyo MPOIEAYPY COTJIaCOBAHHS IIOJIETA ¢ PErMOHANBHBIMH BIACTIMH H
OpraHaMyd OpraHu3alld¥ BO3XYINHOIO JBIKEHUS. Kakwe JOKyMeHTHI HeOoOXO0IHMO
ITOATOTOBUTE U B KaKHE CPOKHU MOJATh YBEAOMIICHHE HIIH IUIaH I0JeTa?

IlepeunciuTe OCHOBHBIE KOMIIOHEHTHI Ha3eMHOM HH(PPACTPYKTYpBI [Ist KcIuTyaTanuy BAC.
Kakyro pomb wurparor 3apspHble CTQHIUH M CTAHIUM TEXHAYECKOTO OOCTY)KHBAHMS B
obecreueHnY HeNpephIBHOM 1 6e301acHoi paboTeI?

PazpaboTaiiTe Ian opraHu3auy pabovero MpoCTPAaHCTBA (BPEMEHHOTO IIOJIEBOTO Jlareps)
JUISL IPOBEACHHS JUTUTEILHON MOHUTOPHHI0BOM Muccuu. Kakue Mepbl HE0OX0AUMO MIPUHSATE
JUTSL HEIOITY IEHMUS IIOCTOPOHHUX JIUIT U )KUBOTHBIX B 30HY B3JIETa M IIOCAIKH?

OnuiuTe nponeaypy NPeAONeTHON MPOBEPKU B3JIETHO-IIOCAN0YHOro ycTpoiictsa (BITY)
nist BAC maccoit mo 30 kr. Ha uto Hy)XHO 06paTHTh BHUMAHHE: COCTOSHAE aMOPTH3ATOPOB,
HaJIE)XHOCT (PUKCATOPOB, IITEKTPOIUTAHUE ITYCKOBOM yCTAHOBKH (ECITH €CTh)?
IIpencraBbTe, 4TO BBl SKCIUIyaTHpyeTe APOH B YCJIOBHSX IYCTHIHM (IIECOK, BHICOKAS
Temueparypa) uinM B ycioBusx Kpaitnero CeBepa (mm3kas rtemmeparypa, cHer). Kax
U3MEHMTCS Balla HHPPACTPyKTypa U mporeaypbl obciyxuanus BBC s obecrieueHus ero
pPabOTOCIIOCOOHOCTH B 3THX SKCTPEMAILHEIX YCIOBHAX?
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PABOYASI IIPOT'PAMMA NPO®ECCUHOHAJIBHOI'O MOJYJIS Ne3.

MOLYIIb 3. KOMIIVIEKTYIOLHUE U UX XAPAKTEPHCTHKH.

Pabouass mporpamMma INpod)ecCHOHAIBHOTO MOJYJIS SIBJSETCS 4YacThio IIporpaMMbl |
OIIPENENAET PE3YJBTaThl, CONEPXKAHUE U YCIIOBUS OOy4eHHUs, 0OECIIEUMBAIOIIAE OCBOCHHE BHIA
pestenpHocTH  (BJI): Texnuueckoe oOcimyxuBanue OCCIMIOTHBIX aBHALMOHHBIX  CHCTEM,
BKJIFOYAOLIMX B €€0sl OMHO MM HECKOJIBKO OECHIIOTHBIX BO3AYHIHBIX CYJOB € MaKCHMAJIbHOM
B3JIETHOM Maccoi 30 KuIorpaMMoB U MEHee.

PesyipTaTroM OCBOEHMS NPOTrpaMMBI MPO(ECCHOHATBHOTO MOJIYJIS SBISETCS OBJIAIECHHE
00y4aromUMHUCS BUAOM JEATENbHOCTH TexXHUUeckoe 00CIyXUBaHHe OECIMIOTHRIX aBHAI[AOHHBIX
CHCTEM, B TOM YHCIIE IPO(ecCHOHATEHBIME KOMITETEHITHSIMU:

Ko HanmenoBanue pesynbrata 00ydeHuUs
K Texanueckoe obcIyKuBaHUE OECHIIOTHBIX aBHAIIMOHHBIX CHCTEM, BKIIFOYAIOIIHUX B CeOs]
33 - OJTHO MJIM HECKOJIBKO OECIIMIIOTHBIX BO3/YIIHBIX CyIOB C MAKCHMAJILHOM B3JIETHOM MacCoi]

30 xunorpaMMoB U MEeHee

OK ITonrMaTh CyIHOCTH U COIUANBHYIO 3HAYMMOCTH CBOEH Oyaymieit mpodeccrm, mposBIILTH
1. K HEeHl yCTONYMBBIN HHTEpEC

OK OpranuzoBsIBaTh COOCTBEHHYIO JIEATEIILHOCTh, MCXOAI M3 IEJIE M CIOCOO0B €€
2. JOCTYDKEHMS, OIIPEIETICHHBIX PYKOBOIUTEIEM

oK AHanu3upoBaTh pabodyIO CHTYAIMIO, OCYINECTBIIATh TEKYIIHMd W MTOTOBBIA KOHTPOJIb,
3 OLIEHKY ¥ KOPPEKIIHIO COOCTBEHHOM JIESTENFHOCTH, HECTH OTBETCTBEHHOCTD 3a PEe3yJIbTaThl

cBo€# paboThI

OK OcymecTBiIATh MOMCK HHGOpPMAIMH, HEOOXOMUMOU Ui 5((PEKTUBHOIO BBIIOIHEHHS]
4. npodeccCHoHaATBHBIX 3a1a4

OK HWcnone3oBaTh HHYOPMAMOHHO-KOMMYHUKAIIHOHHEIE TEXHOJIOTHH B IPO(ECCHOHAIBHOM
5. JEATENEHOCTH

OK

6 PaGorats B xoManze, 3PEeKTUBHO 00IIAaThCs C KOJUIETaMH, PYKOBOJCTBOM, KIIMEHTAMHU
OK Cobmonars TpeOOBaHUs OXpaHbI TPYAa, IIOKAPHOI 0€30IaCHOCTH, 3JIEKTPOOE30IIaCHOCTH|
7 ¥ 3KOJIOTUYECKO 0€e30IacHOCTH
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COAEPKAHUE OBYUYEHMUSI IO MOIYJIIO Ne3.

Tema Nel. KoMnuiekTyonme 1 MX XapaKTePHCTHKH.

Jexuus: O630p xommuexTyromux st BAC: u3yuenne pa3iuyHbIX THIIOB KOMILIEKTYIOIINX, TAKHX
KaK JIBUTaTeNH, IpPONCIUIEPhl, aKKyMyJATOPHI, KOHTPOJUIEPH,, W WX poiab B padore BAC.
XapaKTepuCTUKM W TapaMeTphl KOMIUIEKTYIOLINX: PacCMOTPEHHE OCHOBHBIX XapaKTEPHCTHK M
apaMeTpoB KOMILIEKTYIONUX, KOTOPBIE BIUSAIOT HA MX MPOU3BOAUTEILHOCTD U HAIEKHOCTD.

Tema No2. IloaBecnoe oGopyaoBanmue.

Jexuusn: O630p nogsecHoro o6opynoBanus st BAC: u3ydeHue pasIMyuHBIX THIIOB IIOABECHOTO
obopynoBaHus, TaKHX Kak KaMephl, JATUMKH, CHCTEMbl CBETOCHUTHAIM3AIMM, ¥ HX IIPHMEHCHHE.
XapakTepuCTHKM W yCTaHOBKA IOJBECHOTO OGOPYIOBAaHHUS: pACCMOTPEHHE OCHOBHBIX
XapaKTePUCTUK IIOJABECHOTO 000PYHOBAHHUS M METOJIOB ero ycranoBKu Ha BAC.

Tema Ne3. 3D-npuHTEpHI.

Jexuusn: O630p 3D-NpUHTEPOB U UX IIPUMEHEHHE: H3yYeHHe Pa3MYHBIX THIOB 3D-TIpHHTEpOB,
TexHojoruil 3D-neyatn u obnactelt mx mpumeneHus. Hactpoiika u kanu6poska 3D-IpHHTEPOB:
HaCTPOMKHY II€YaTd K BEIOOp MapaMeTpoB ClIalicepoB, peqBapUTebHAs IIOAroToBKa I 3D-neyary.

Tema Ne4. Pemont BAC.

Jlexumsi: OCHOBHBIE METOABI TUATHOCTHKY B peMoHTa BAC: 0630p TUNMYHEIX HEHCIIPaBHOCTEH H
crioco6oB ux ycrpanenus. IIpoBepka M oGciTy)KuBaHHE B3JIETHO-TIOCANOYHEIX ycTpoiicTB BAC,
aHAJIN3 IPOTPAMMHBIX OIMTHGOK B CHCTEME YIIPABIICHHS [IOJIETHOTO KOHTpoJUIepa.

IIpaxTHYeckoe 3aHATHE MO0 MOXYJIIO 3.

1. OObacHUTE, KaK OCHOBHEIE XapakTepucTuku asurareiss BAC (o6opotsr Ha BomsT (KV),
MaKCHMaJIbHas Tsra, MOTPEOISEMBIi TOK) BIHAIOT Ha BBIOOD IIPOIIEIUIEPOB M aKKyMYJIIATOPA.
Kakue mociencTBus MOryT BO3HMKHYTH IIPH YCTAHOBKE CIIMIIKOM "TsDKENOro" mmpomesiepa
Ha BBICOKOOOOPOTHUCTHIH JBUTATENH?

2. Cpasuure akkymynarops! Tina LiPo (urumit-monmumepnsie) u Li-ion (nuTuii-moHHBIE) C
TOYKHU 3peHus uX npuMeHenus B bBAC. B xakux 3amauax mpeamouTUTEIbHEE UCIIONB30BaTh
LiPo, a B xakux Li-ion, u mouemy?

3. Kakue mapameTpsl KOHTpoOJUIEpa mojiera (IIOJIETHOrO KOHTPOILIEPA) ABJISIOTCS KIFOYEBBIMH
pu BeIOOpe i KoHKpeTHOro THma BAC? Ilouemy BakHBI 4acTOTa IIpoleccopa, Habop
JaTYAKOB (AKCENEPOMETP, TMPOCKOI, MATHUTOMETP) M HAIMYME MPONIMBOK C OTKPHITHIM
HCXOIHBIM KOJIOM?

4. Tlposemure CpaBHUTENBHBIN aHATU3 ONTHYECKOH KaMEPhl M TEIUIOBU3HOHHON KaMephl KaK
IIOJIBECHOTO 00opymoBanus. JII pelieHus KakuX NpakTHYECKHX 3a1a4 (B CTPOMTEIHCTBE,
CEJIBCKOM XO3SMCTBE, TOMCKOBBIX ONEPAUAX) KaX(bIi TUIT KaMePHI ITO[XOIUT JIyYllle BCEro?

5. Kakum 06pa3oM CHCTEMBI CBETOCHI'HAIM3AIUM (CBETOMMOMHBIE IIPOKEKTOPHI, IIOUCKOBEIE
(aper) Ha mozBECKE BIMSAIOT HA BO3MOXXHOCTH HOYHBIX MOJIETOB M MOUCKOBBIX ONEpAIMii?
Kakune orpaHM4eHus 10 SHEPronoTPeOIICHUIO B Macce HyKHO COOIIONaTh?

6. Cpapuure Texmomormu 3D-mewarm FDM  (mocinoiimoe Hammasnienme) u SLA
(crepeomurorpadms). Jinsa kakux 3amad, cBssaHHbix ¢ BAC (Iearh KOpIycOB, 3alIHTHBIX
BJIEMEHTOB, IIECTEPEHOK), JIyqIIIe ITOJIXOUT Kax/aast U3 HUX, ¥ [oueMy?

7. Kakue tuns miactukos (PLA, PETG, ABS, HeitioH) yaie Bcero HCIoab3yIoTes A IeYaTH
neraieit BAC? Kako# miacTux Bl BEIOepeTe UL IeYaTd paMbl TOHOYHOIO JPOHA, a KaKoi
JUISL JIETKOTO ICKOPAaTHBHOIO KOXKYyXa, M II0YEMY BaXKEH IIPABIIIBHBIN BHIOOp MaTepuaia?

8. IIpu nonxmouennu BAC x ITO s HacTpoiiku (Hanpumep, Betaflight wma Mission Planner)
BBI BUIUTE COOOIIEeHHe 00 ommbKe B paboTe MOJIETHOTO KOHTPOJUIEPA MM BEIXOJE U3 CTPOSI
OfHOro ®3 AaryukoB. ONHMINWTE Bally JajbHEWINME MEHCTBUS IO AMATHOCTHKE: KaK
IIPOBEPUTD, ABJISETCS JIM OMUOKa IPOrpaMMHBIM cO0EM, HIIM KOHTPOJUIEP TPeOYeT 3aMEeHBI?

9. Onuumre mpouenypy peraaMeHTHOrO OGCIY)XHBAHHS B3JETHO-IIOCAJOYHOTO yCTPOKCTBA
(BIIY) xatamymsTHOTrO THma it BAC camonernoro tuma maccoit mo 30 xr. Ha kakue
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3JIEMEHTBI MEXaHU3Ma CIEAyeT 00paTUTh 0c000e BHUMAHHUE I NIPEHOTBPAILCHUS aBapUH
IIpH B3JIeTe?

10. Onummre anropuT™M AMArHOCTHKH, €CIH IIOCHE IAfEHHs APOH "HE IEPXKHUT IIO3UIHI0"
(3aBUCaeT) M NOCTOSHHO YXOIMT B CTOPOHY IIpH IIONBITKE 3aBHCHYTh Ha Mecre. Kakue
KOMIIOHEHTBI M HACTPOMKH (KaquOpoBKa IaTYMKOB, COCTOSHHE paMbl, IIPOIEIUIEPHI)
HEoOX0AMMO IIPOBEPHUTH B IIEPBYIO OYEPEH?
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PABOYAS IIPOT'PAMMA ITPO®PECCUHOHAJIBHOI'O MOJXYJIS Ned.

MOJIVIIb 4. IPOI'PAMMHPOBAHUE FBC.

PaGouas mporpaMma Npo(hecCHOHAIBHOTO MOJIYJIS ABISETCS YacThblo IIporpaMmel u
OIIPENIEIACT PE3YILTAaThl, COAEPKAHUE U YCIOBUS OOydYEHHs, OOECIEUHBAIOIINE OCBOCHHE BHIA
nearensHocTd (BJ1): PeMOHT GeCMIOTHBIX aBHAIMOHHBIX CHCTEM, BKIIIOYAIOMUX B cebOs OHO WM
HECKOJIBKO GECTIIIOTHBIX BO3AYIIHEIX CYI0B ¢ MAKCHMAJIBHOM B3JIETHOM Maccoi 30 KWJIOTPaMMOB H
MEHee.

PesynbraroM OCBOEHHsI IPOTpaMMBI IIPO(GECCHOHAIBHOTO MOJYJS SBJSETCS OBJIAJCHHUE
00yJarOImUMHUCS BUIOM JEATENFHOCTH PEMOHT GeCHMIOTHBIX aBHALMOHHBIX CHCTEM, B TOM YHCIIC
npodecCHOHATLHBIME KOMITETEHIAAMES

Koz HanmMenoBanue pe3yibTara 00yd4eHus

K PeMoHT OeCIIUIOTHRIX aBHAIMOHHEIX CHCTEM, BKIIIOUAOIUX B ce0s OHO WIIH HECKOJIBKO

4 3 OECIMIOTHBIX BO3AYIIHBIX CYAOB ¢ MAKCHMAJIBHOM B3JI€THOH Maccoit 30 KHJIOTPaMMOB Y
e MeHee

OK [TonuMaTh CyIHOCTE M COIMATBHYIO 3HAYUMOCTh CBOEH Oy ayIueit mpodeccru, mposBIaThH

1. K HEH yCTOMYMBBIN HHTEPEC

OK Oprasu3oBbIBaTh COOCTBEHHYIO MJESTENHLHOCTh, MCXOHS M3 LEJU M CIocoOOB  ee

2. JOCTIDKEHHMS, OIIPEIEIIEHHBIX PYKOBOIUTEIEM

oK AHaIM3UPOBATh pabOYyIO CUTYaIMIO, OCYINECTBISATh TEKYIIHA M HUTOrOBHIA KOHTPOJIS,

3 OIICHKY M KOPPEKIIHIO COOCTBEHHOM! JEATENbHOCTH, HECTH OTBETCTBEHHOCTD 3 PE3YJILTATH]

cBoeit paboTHI

OK OcymecTBiaTe mouck uH(popmanuu, HeoOXoquMON Wit 3((PEKTUBHOrO BHITOIHEHHS]
4. po¢eCCHOHANTBHBIX 3a1a4

OK Hcnonb30BaTh HHQOPMAMOHHO-KOMMY HUKAIIMOHHbIE TEXHOJIOTHH B MPO(ECCHOHATBHOIM
&} JeSITEeIbHOCTH

OK 6

6 PaGorars B koMaHze, 3b0(PeKTUBHO OOLIATHCS ¢ KOJIEraMu, PyKOBOJCTBOM, KIMEHTAMI
OK Cobmronats TpeboBaHMA OXpaHbl TPY/Ia, HOXKAPHOM OE30MaCHOCTH, SIEKTPOOE30MaCHOCTH

7. M DKOJIOTHYECKOM 0€30I1aCHOCTH

24



COJEPKAHUE OBYYEHMS ITIO MOJAYJIIO Ne4.

Tema Nel. MnTepnperupyemMblie SI3bIKH POrpaMMHPOBAHMS.

Jlexknusi: BBeneHue B MHTEpHIpETHpYEMBIE SI3BIKM MPOTPAMMHPOBAHUS: OCHOBHBIE KOHIEHIIWY,
IPEUMYIIECTBA M HEAOCTATKHA HHTEPIPETUPYEMBIX A3BIKOB, IPUMEPHI MOMYJISpHBIX s361K0B (Python,
JavaScript).

Tema Ne2. Cpeasnl pazpaborku C++: cHcTeMHOE U aNNAapaTHOE MPOrpPaMMHPOBAHUE.
Jexnusi: O630p cpen paspaborku gt C++: CHCTEMHOE W anmapaTtHoe MpOrpaMMUPOBAHHE,

OCHOBHBIE BO3MOXXHOCTH, OCOOEHHOCTH U IIPUMEHEHHE PasITHEX Cpeft pazpaboTku (HampuMmep,
Visual Studio, CLion, Eclipse, Arduino IDE).

Tema Ne3. AuropuT™Mbl ABTOHOMHOTI'0 IIAJIOTHPOBAHMSI.

Jlexumsi: OCHOBBI aNrOpUTMOB aBTOHOMHOTO MUJIOTHPOBAHUS: 0030p METONOB U IOJXOAOB IS
peaii3alii  aBTOHOMHOTO TNHWJIOTUPOBaHUS B OecHWIOTHBIX aBuanuoHHBIX cuctemMax (BAC),
ycTaHOBKa, quarsoctuka u ooHosienue I10. [IporpammupoBanue aBTOHOMHOT'O ITMJIOTHPOBAHUS HA
C++/Python: wu3yueHwe NPaKTUYECKUX AacIEKTOB IIPOTPAMMHpPOBAHUS ABTOHOMHBIX CHCTEM
yIpaBlIeHUs MOJNEeTOM ¢ ucnoiyib3oBanueM C++ u Python, mpumeps! peanuzanuu aaropuTMoB AJis
ABTOHOMHOT'O ¥ II0JIyaBTOHOMHOTO IT0JIETA.

Tema Ned. Orpacaessie pemenust BAC.

Jlexnus: Mcnonp3oBanne bBC mist moctaBkM Ipy30B, CUCTEM MOHUTOPHHIA, B CTPOUTENHCTBE,
aspodoTockeMke U KaprorpadpupoBanuu. llpumenenme BAC mnpm moXapoTyIIeHUH, TpU
IIPOBEIEHUU KOHTPOJBHBIX HAJ30PHBIX MEpPOIPUITHH, OCYIIECTBICHUE IOMCKOBBIX Ollepanuil c
ucnons3zoBanueM BIUIA, opranuzaiius HaOIIOIEHNS 32 MECTOM IIPOMCIIECTBHSL.

IIpakTH4yeckoe 3aHATHE 10 MOYJIIO 4.

1. OOBscHHUTE pa3HUIy MEXAYy KOMIWIMPYEMBIMH ¥ HWHTEPIPETHPYEMBIMU S3BIKAMU
nporpammupoBanus. [louemy Python, sBisisick MHTEpHpEeTHPYEMBIM S3BIKOM, IIOJIYYHII
mupoKoe pactpoctpanenue B chepe BAC s Hanmucanus Ha3eMHBIX CTAHIMK YIIpaBICHUS U
CKPHUIITOB I MUCCHI?

2. KakoBbI OCHOBHBIE IIPEUMYIIIECTBA UCIIOIH30BAHUS UHTEPIPETUPYEMBIX S3bIKOB (HalIpUMeED,
Python wiu JavaScript) npu 6BICTPOM IPOTOTHIHPOBAHUY aJTOPUTMOB I IpoHOB? B uem
3aKJIFOYAIOTCS WX IJIaBHBIE HENOCTAaTKU IO cpaBHeHHIo ¢ C++ mpu HamucaHuu Koja,
paboTaroIero HemoCPeACTBEHHO Ha IT0JIETHOM KOHTPOJUIEPE B pealbHOM BpeMEHH ?

3. OnummuTe cueHapuii, B KOTOPOM HCIOJIB30BAHUE HHTEPIPETUPYEMOTO SA3bIKa Ha 60pTY IpoHa
(HanpuMep, Ha OJHOIUIATHOM KOMITBIOTEepe Bpoje Raspberry Pi) smisiercss ompaBgaHHBIM
pelIeHreM, HECMOTPS Ha BO3MOYKHBIE 3a/ICPKKH B BEIIOJHEHHH KO/IA.

4. TlpencraBbTe, 4TO BaM HOPYYMIA MOAAGUIUPOBATH OTKpHITYIO pormuBKy ArduPilot. Kaxue
3HaHHS ¥ HHCTPYMEHTHI (CHcTeMa KOHTpOoJIs Beperii Git, CTpyKTypa mpoexTa, cpeia COOpKH)
BaM OTPeOYyIOTCS TSl YCIEITHOIO BHECEH!US U3MEHEHUM U UX TECTUPOBAHUA?

5. OObsacHUTE pazHUIy MEXIy AaBTOHOMHBIM M IIOJyaBTOHOMHBIM pEXUMaMH IIOJIETA.
IIpuBenuTe npuMepsl 3a/1a4, e TpeOyeTcs MOMHAas aBTOHOMHOCTb, U 3a/a4, TJIE JOCTATOYHO
II0J[yaBTOHOMHOTI'O peXHMa C y4acTUEM OIleparopa.

6. Omummmte 6a30BEIi ATOPUTM, KOTOPBIH O3BOJISIET IPOHY IPOJIETETHh U3 TOYKU A B TOUKy b,
o0xozs 3ajaHHOE MpenarcTBre (Hampumep, ctonb). Kakue nannsle (KoopIuHATHI, BBICOTA,
MoKa3zaHus JajdbHOMepoB) U Ha KakoM si3bike (C++ mmm Python) BbI ObI HCIIONB30BaMHN IS
€ro peau3anuu?

7. Kakwue cyniecTBYIOT METOJIBI M MOAXOIBI AU peanu3anuu Gyukimy "Bo3spar qomoit" (RTH
— Return to Home) mpu motepe curnana? Kakwe ciieHapud AODKHBI OBITH YYTEHBI B
AJTOpPHUTME, YTOOBI TapaHTHUPOBATh OE30MACHOCTh (HAIpUMEp, 3alac II0 BBICOTE, 00XOJ
MIPEISITCTBUH, pacyeT ocTaBIIerocs 3apsa)?

8. CpaBuure TpeGoBanus kK BAC i pemeHus 3agad B CTPOHUTENbCTBE (adpodoTocreMka
KOTJIOBaHA) W Ui 3amad mokaporymenus. Kax OyayTr oriaudarses TpeOOBaHUS K
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10.

IPY30II0ABEMHOCTH, IOABECHOMY OOOpYIOBaHHIO, 3allUTe OT BHEIIHHX (aKTOpOB H
anropuTMam 1nojera?

Omnummre cuenapuii ucnons3oBanus BAC npu npoBeeHur IIOMCKOBOM Olepayy B JIECHOM
Mmaccuse. Kakoe mojsecHoe 060pyoBaHue (TEIIOBU30P, IPOIKEKTOP, TPOMKOTOBOPUTEND) U
KaKye alrOpuTMBI IojIeTa (ABTOMAaTHYECKOEe CKAaHMPOBAHME II0 CETKE) IO3BOJIAT IIOBLICHTH
3¢ $EeKTUBHOCTH TIOMCKA IPOMABIIETO YeI0BeKa?

Kaxwue npenmymectsa faet ucrons3oBanne BAC npu npoBejeHrd KORTPOIBHBIX HaI30PHBIX
MEpOIIPUATHHA  (HallpuMep, IIPOBEpKAa COCTOAHHMS  TPYOONPOBOLOB  WIM  JIMHHHI
SIIEKTPOIIEPEIay) II0 CPABHEHHIO C TPAIUIIMOHHBIMU METO[aMH (TIeInuii 00X01, BEPTOJIET)?
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PABOYAS ITPOI'PAMMA INPOU3BOACTBEHHOI'O OBYYEHUS

PaGouas mporpamMma IpOM3BOJCTBEHHOTO OOYYeHHS SIBJISETCS 4YacThio IIporpamMMbl H

OIIPEACIIACT PE3YJbTAThl, COACPIKAaHHE U YCIIOBHI 06}"-ICHI/I$I, OGCCHS‘{I/IBaIOHII/IC 3aKpCINICHUE U
COBEPUICHCTBOBAHUE HpOCl)CCCI/IOHaJIBHBIX KOMIICTCHIIUN B YCIIOBHUAX PEATIBHOIO IIPOU3BOJACTBA.

Pesynberatom ocBoenus nporpammsl [IPOU3BOJCTBEHHOI'O OBYUYEHUS ssnsercs

3aKPCIUICHUE U COBCPHICHCTBOBAHHUE CIICAYIOMINX YMCHI/Iﬁ A IIPAKTHYCCKOI'O OIIbITa:

Kon HammMeHoBaHuUe pe3ynbraTa 00yUeHHUS
v 1 YuTaTh a3pOHABUTAIIMOHHBIE MATEPHAHI U aHATM3HUPOBATH METEOPOJIOTHUECKYIO,
) OPHHUTOJIOTHYECKYIO M a9POHABUTAIMOHHYIO 00CTAHOBKY
v 9 OcymecTBIIATh 3allyCK U JUCTaHIMOHHOE MAIIOTAPOBAHIE OSCITMIIOTHOTO BO3/YIIHOIO
' CyJHa
Y 3. BBINOJIHATE NPEAIIOIETHY IO IIOATOTOBKY U IOCJIETIONETHBIE paOboThI
V4. O1neHUBATh TEXHUYECKOE COCTOSIHUE BIIEMEHTOB OECIIMIIOTHON aBHAIIMOHHOM CHCTEMBI
v 5 BEIIONHATE TEXHUYECKOE 00CITy)XABAHHUE U PEMOHT 3JIEMEHTOB OECIMIOTHOM
' ABUAIIMOHHOW CHCTEMBI
vV 6 OdopMIAT MOTETHYIO U TEXHUYECKYIO JTOKYMEHTAIUIO, B TOM YHCIIE B 3JIEKTPOHHOM
' BHUJIE C HCIIOJIB30BAaHUEM CEPBUCOB IIM(PPOBOTO KYPHATHUPOBAHUS OICpAIIHiA
7 Hcnonb30BaTh crieuaIi3upOBaHHOE POTPaMMHOE 00ECIICUCHUE IS COCTABIICHHS
' IIPOrpaMMBI I10JIETa
10 1 IHoaroroBka u pasBepThIBaHKE OECIIIIOTHON aBHAITMOHHOM CHCTEMBI HAa CTapTOBO-
' [I0CAIOUHON IUIOIIAIKE
10 2 BeInonHeHne MONETOB 10 33/laHHBIM TPACKTOPHSIM, B TOM YHCJIEC B YCIOBUAX
' OrPaHUYEHHOI'O IIPOCTPAHCTBA U C IPEOOICHIEM PSS TCTBHIM
110 3. Bremonuenue nonetoB B FPV-pexume (0T mepBoro nuia)
[0 4 ITposepka paboTocmocobHOCTH cucTeM U 06opynoBanus BAC, BELIBIICHHE U YCTpaHEHUE
) HEUCIIPaBHOCTEHN
00 5 TparcnoprupoBka 6ecIMIIOTHON aBUAIIMOHHOM CHCTEMBI K MECTY B3JI€Ta U OT MecTa
) TIOCaIKH
[10 6. Benenue moyieTHON U TEXHUYECKOH TOKYMEHTAIMH
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COAEPKAHME ITPOU3BOACTBEHHOI'O OB YUEHUS

Ne

Bup pa6or

Harpyska

1

BBozubi uHCTpyKTax. MHCTpyKTaX 10 TeXHUKE Ge30IACHOCTH, TOXKAPHON
GesomacHoCTH, 31EKTPO6E30IacHOCTH | oXpaHe Tpyaa. O3HAKOMIICHHE ¢
MECTOM NPOBEICHHUS] IPOU3BOICTBEHHOTO 00y YEHHL.

10 u.

OOyuaromuecss: BBIIONHSIOT IOJNETHl IO 33/AHHBIM TPAeKTOPUAM Ha
GecrIoTHBIX aBuarMoHHBIX cucteMax (BAC) B cuMmymstope. B IIpolecce
BBITIIOJTHEHHSA 3TOTO 3JIEMEHTa TPOM3BOACTBEHHOTO OOYUYEHHs 00YyYaroIuecs:
OTpabarbiBalOT IOJET IO HPAMONW TPAEKTOPHH, BBIIONHSIOT TIONETH C
OCTaHOBKaMH B 3aIaHHbIX TOYKaX, IIPOBOAAT MOJIETHI II0 KPYTOBOM TPAEKTOPHH.

10 4.

O6yuaromuecs yuactByior B ronkax Ha FPV BBC B CHUMYJIATOpPE, OTpabaThIBas
HaBBIKM CKOPOCTHOT'O NMJIOTHPOBAHUS M MAHEBPUPOBaHus. B mporecce
BBIIIOJTHEHHSA 5TOTO JICMEHTA IPOU3BOACTBEHHOTO 00y IeHUs 00y YaroIecs:
U3y9aroT NPUHIMIIBI CKOPOCTHOrO mutotipoBanus FPV BBC, yuactsyror B
TPCHUPOBOYHBIX TOHKAX Ha 33/IAaHHBIX TPACCaX, aHATU3UPYIOT CBOU PE3yIBTATHI
H paboTalOT Hajl yJTydIieHHeM BPEMEHH TIPOXO0K/ICHHS TPACCHL

12 4.

OGyu4arormpecs 0TpabaTHIBAIOT BHIIONHEHUE 6a30BEIX MAHEBPOB Ha
GecruIIOTHEIX aBHAIMOHHBIX cucteMax (BAC). B mpotecce BBIIONHEHHS 3TOTO
3JIEMEHTA IPOU3BOJICTBEHHOTO 00yYeHHs 00y JalOHeCs: U3ydaloT U
BBITIOJIHAIOT B3JIET ¥ IOCA/IKY, OTPabaThIBAIOT JBHXKECHHE BIIEPE-HA3aM 1
BJIEBO-BIIPABO, BHITOIHSIOT BPAIICHHE BOKPYT OCH.

12 4,

OOyuaromuecs: BEIIOIHAIOT HOJNETH B YCIOBHSX OrPAHMYEHHOTO IPOCTPAHCTBA
1 IIPEOJ0JIEBAIOT MPENATCTBUSA Ha OECITMIOTHEIX aBUAIMOHHBIX CHCTEMAaX
(BAC). B nponiecce BEIIOIHEHHS 9TOTO 3]I€MEHTa HPOH3BOACTBEHHOTO
00y4eHust 00yJaroIuecs: H3yYaloT IPAHIUITE II0JTETa B OrPAHMYEHHOM
IPOCTPAHCTBE, OTPAOATHIBAIOT MaHEBPHI JULS IIPEOIONEHHS IPEISTCTBHIA,
BBIOJIHAIOT ITOJICTHI JIJIsl 3aKPENICHHS] HABBIKOB IIMJIOTUPOBAHHSL.

12 4.

O6y4arommecs usyqaror ocHoBsl FPV (First Person View) MUAJIOTHPOBAHUS
GecnunoTHEIX aBHaIMOHHBIX cucteM (BAC). B mporecce BBIIONHER S 3TOTO
SJIEMEHTA IPOU3BOJICTBEHHOTO 00y4eHHs 00y Jarolmecs: HacTpauBaoT FPV
cucreMy Ha BAC, usyyaror ocHoBs! ynpasienus BAC yepes FPV ouku wim
MOHHUTOP, BBIMTOJHAIOT 6a30BbIe MaHEBPbI, HCIOJIL3Ys FPV.,

12 4.

O6y4aromuecs Bemonssor noserst Ha FPV BBC, mcnosns3ys IIOJLy YCHHBIS
3HaHWS U HaBBIKH. B mporiecce BHIMOIHEHUS 3TOTO 3JIEMEHTA
IPOU3BO/ICTBEHHOT0 00Y4eHMs 00y JarONINECS: BBITOIHSIOT B3JIET H IOCAIKY
gepe3 FPV cucremy, oTpabaThiBaroT NBMKEHNE BIEpeI-HA3a, BJICBO-BIIPaBO U
BpalIEHHE BOKPYT' OCH, BBIIOJIHAIOT IIOJIETH ITO IPSMOM ¥ KPyTroBOi
Tpaextopuu uepe3 FPV.

12 4.

Hroro:

80 yu.

Kpurepun onenusanus IIPONU3BOJICTBEHHOI'O OBYUYEHUS naxonaTcs B IIpunoxenuu 2.
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3. ®OPMbI 1 METOABI KOHTPOJISI
JUIsL OLIEHKHM IUIaHUPYEMBIX PE3yJIbTaTOB IIPUMEHACTCS TeKYIHil KOHTPOJb U HTOroBas
aTTeCTAIMA.

1. Texymuii KOHTPOJIb YCIIEBAEMOCTH CIIyIIaTeNIei IpeICTaBIsIeT COO0M CHCTEMaTHIECKYIO
IIPOBEPKY YUEOHBIX JOCTIKEHUI, IPOBOIUMYIO IIPEIOaBaTeNIeM MOCie K0 TEMBI HITH 3aHATHSL.
Texymuii KOHTPOJb 3HAHUN, OOYYAIOUIMXCS TPOBOAUTCS IIPEIIOaBaTeNIeM, BEAYIIUM 3aHATHS B
yueOHO#t rpymnne, Ha MPOTSHKEHUN BCEro OOYUCHHUS II0 IIPOrpamMMe.

Texymmii KOHTpONb 3HaHUI BKIIOYaeT B ceOs HAOMIOACHWE IperoaaBaTeliss 3a y4eOHOM
paboroii 00yyaromuxcs ¥ IPOBEPKy KadecTBa 3HAHUH, YMEHHUH 1 HABBIKOB, KOTOPHIME OHH OBJIA ICITH
Ha OIpENIeICHHOM dTare OOYYEHHsS HOCPEACTBOM BEHITOJHEHUS YINPAXKHEHHH Ha MPaKTUYECKHUX
3aHATHUSAX U B HHBIX (popMax, yCTaHOBJICHHBIX IIPEIOaBaTesIeM.

®opMBI TEKYIEro KOHTPOJIS BKJIIOYAIOT:

- YCTHBIH OIIPOC MIJIX OTBETHI HA BOIIPOCHI BO BPeMsI JICKIIHIA (YCTHO MIIH MUCEMEHHO);

- IPOBEPKY KOHCIIEKTOB JICKITHIA;

- OIICHKY aKTHBHOCTH U IIPAaBUJILHOCTH OTBETOB Ha MPAKTHYECKIX 3aHSATHSIX.

OcHOBHas 1eNb TEKYHIEro KOHTPOJS — BBICTPOUTH 00pa30BaTENBHBIA  IIPOIIECC
MakCUMaIbHO 3G (EKTUBHO A TOCTIDKEHHS Pe3yJbTaTOB OCBOCHHS Mporpammbl. MHdopmanus,
IoJIy4yaeMas B X0JI€ TEKYILIEero KOHTPOJISL, HCIIONB3YETCs IIPETOAaBaTeIeM TOJIBKO JIJIS BHY TPEHHETO
MOHHTOPUHTIA ¥ HE JOBOJUTCS JI0 CIIyIIaTeNIeH.

Crymatenu, ycnemHo npome mue 00ydeHue, JOIMyCKatoTCs K MTOrOBOM aTTeCTAIMH.

2. UroroBas aTrecTanusi - IpoLeaypa, IPOBOAUMAsI C ISITBIO YCTAHOBJICHHUS YPOBHS 3HAHUH
00yJaroImmxcs ¢ Y4eTOM IPOTHO3HPYEMBIX pe3yJIbTaTOB 00yueHMs W TpeOOBaHMM K pe3ysibTaTaM
OCBOCHHsI 00pa30BaTebHOM IporpaMMmsl. iToroBas arrectanus o0y4aromMXCs OCYIIECTBIISIETCS B
dopmMe KBaINPUKANMOHHOr0 YK3aMeHa (3a4eT MOCPECTBOM SK3aMeHa [0 OMJIeTaM M BBIIOTHEHHUS
IPaKTUYECKOTO 3aTaHuUs).

KpamnuxanuonHblii 3Kx3aMeH BKIIOYaeT B ce0S TEOPETHUECKYI0O M IPAKTHUECKYIO
npoBepKy 3HaHuU. TeopeTnueckas 4acTh — 3a4eT 110 OHIeTaM, MpaKTHUECKast YaCTh — MPAKTHYECKHUE
3ananus. KBamuduxannonsslii sx3amen npoBoautces B aBa aus (IIpmroxenue 1).

Kpanu¢ukamoHHbI 5K3aMEH IPOBOIUTCS IS OIMPEEIICHUS COOTBETCTBUS IIOYYCHHBIX
3HaHUH, yMEHUI 1 HaBBIKOB IIpOrpaMMe MpoheCcCHOHAIEHOTO 00y ICHUS.

KBanupukarMoHHbI 5K3aMEH IIPOBOAUTCA KBATU(PUKAMMOHHOW KOMMCCHEH, KOTOpas
dopMupyeTcss INpHKAa30M pYKOBOAUTENs oOpa3oBaTebHON opranuzaiuu. K IpoBeaeHHIO
KB (UKAIIMOHHOTO SK3aMEHa IPUBIICKAIOTCS MIPEACTABUTENN paboToIaTelieit, uX 00be IUHEHHIA [0
COI'JIACOBAHMUIO. Pe3ynbTaThl KBATM(PUKAIIMOHHOTO SK3aMeHa 0(OPMIISIOTCS IPOTOKOJIOM.

4. OPTAHM3AIINOHHO-ITEJAT'OI'HTYECKMUE YCJIOBUSI
4.1. YcnoBus pean3anuy NporpaMmbl

TpeboBanus K ycClOBHSM pealu3alliil INPOTpaMMbI BKIIOYAIOT B ceOsl 0OIIecucTeMHBIE
TpeOOoBaHuUs, TPeOOBaHM K MaTePUAILHO-TEXHUIECKOMY, yI4eOHO-METOANIECKOMY O0ECIICUECHHIO,
KaJIpOBBIM YCJIOBHSIM PEaIU3aAIMHU IPOTPAMMEL.

OOpasoBarenbHas ~ OpraHu3aiys  paclojaraeT  MaTepHaJbHO-TEXHUYECKoH  0a3oif,
obecneunBaomell  IPOBEINECHHE BCEX BUIOB  y4eOHOH  NEATENBHOCTH  OOYYAIOIIUXCH,
IPEeyCMOTPEHHBIX y4YeOHBIM IIJAHOM, C YY€TOM OCHOBHOHM MpOrpamMMBI IpodecCHOHATBHOTO
o0ydJeHus.

OpraHu3anoOHHO-IIEJAroru4ecKue yCIoBUs 00pa3oBaTeNIbHOM MporpaMMbl 00€CTIEUMBAIOT €€
peaJIn3aIyio B TOJTHOM 00BeMe, KaueCTBO IOATOTOBKH 00YJaIOIIUXCS, COOTBETCTBHE IPUMEHIEMBIX
(bopmM, CpencTB, METOZIOB O0YUIEHNS U BOCIUTAHUS BO3PACTHBIM, IICHXO(U3NUECKIM 0COOCHHOCTSM,
CKJIOHHOCTSIM, CIIOCOOHOCTSIM, MHTEpEcaM U MOTPEOHOCTIM 00y YaroIuXcs.

ITpodeccuonansHoe 00ydeHHe Ha IIPOU3BOJCTBE OCYIIECTBISETCS B IpeAenax pabodero
BpeMeHH, OOydYaloIlerocs II0 COOTBETCTBYIOIIEH OCHOBHOM IporpamMme Ipo(hecCHOHAILHOIO
o0ydenusi. O6peM Harpy3ku B HEZEIIO He Ooiiee 6 4acoB BO BpeMsl TEOPETHUECKOTO 00ydeHus, He
6oisee 40 yacoB BO BpeMs IIPaKTUIECKOM ITOITOTOBKH.
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4.2. MaTepuajJbHO-TEXHUYCCKHE YCIOBHS Pean3allu MPorpaMMbI

O6pazoBarenpHass ~ OpraHM3alMs  pacrojiaraeT  MaTepPHAbHO-TEXHHYECKOHM  6a3oii,
obecnednBaronIell peanu3aluio 00pa3oBaTeIbHOM IMPOrPaMMbI B COOTBETCTBYIOIIEH JEHCTBYIOIIIM
CaHMTapHBIM U IIPOTHUBOIIOXKAPHEIM IIPaBUJIaM M HOpMaM.

VY4eOHblil KaOUHET:
VY4yeHnuyeckue mapTel — 2 IIT.;
Vyenuueckue CTyybs — 4 IIT.;
Cron npenogasarenst — 1 mr.;
Cryn npenogasarenst — 1 mr.;
VYuebHas mocka — 1 1mT.;
HoyT10yx, KoMIbIOTepHast MBIIIb — 5 IIT.;
Meromnueckmit mxad — 1 mr.;
TeneBuzop — 1 mt.;
Kannenspckue npuHauIe)XHOCTH: PYyYKH, KapaHIaIld, MapKepbl, KOPPEKTOPHI, TETPaIH, (aiisl,
IaIKy — 4 KOMILJIEKTA.

IInaxamuor.

«O6mas cxema MyabTupoTopHOro BAC (pama, neurarenu, BuHTEL, ESC)»

«Cxema camonéraoro tuna BAC (kpputo, Qpro3eisik, pyjieBbie IOBEPXHOCTH)»

«OCHOBHBIE 3JIEMEHTBI CUCTEMBI YIIPaBIeHUS (TIONETHBIN KOHTPOJLIEP, IPUEMHHUK, TTEPEIATINK )
«Anroput™ npeanonaérHoi noaroroBku BAC u ocMoTp mitanepay

«Yexk-nucT oneparopa mepes BeUieToM (0araper, BUHTHI, KATOPOBKa KOMIIAca)y

«Ilepuonmgeckoe TO: npoBepka BUHTOB, MOTOPOB, KOHTAKTOB, IIPOIIHBOK

«TexHnka 0e30I1aCHOCTH M OXpaHa Tpy/ia

Maxemyt:

«Pa36opusriit MakeT BAC (BIIJIA) MyJIbTHPOTOPHOTO THIIA C IIBETHOM MApKAPOBKON KOMIIOHEHTOBY
(mBuraremu, ESC, nonérHeiil KoHTpOIUIEp, pama) - yuebroe BIIJIA pasGopHoe, Uit AEMOHCTpAIAK
gyacTel M KOMIIOHEHTOB.

«Maxker BAC (BIIJIA) camosnerHoro tuma B paspese» — IS JEMOHCTpPAIUU CHJIOBOM CXEMBI H
pa3sMeINeHHs OJIe3HOM Harpy3Ku

«Maxer nopraTuBHON HazeMHOM cTaHnmu yupasieHus (HCY)» — umuranus unrepdeiica HCY c
KHOIIKaMU, SKPaHOM M JDKOUCTUKAMU

«Ilnanmer-TpeHaXxEp s OTpabOTKU MapIIpyTOB Ha Tomorpadmuyueckoi kapre» (C MarHUTHBIMH
(buImKaMu 1 MapKepamu )

«CTenp U MOZICTMPOBAHHUS XY ALICHUS CBS3U) C BO3MOKHOCTBIO BBIKTFOUCHHUS aHTEHH M KOHTPOJIS
peaKIy CUCTEMBI

IIpoepammmnoe obecneuenue:

Oc¢ucHoe mporpamMmmuoe obecriedeHue.
Cumynsropsl BAC (BITJIA)

KoHurypaTops! MOIETHRIX KOHTPOJUIEPOB
@oTorpaMMeTprYecKoe IporpaMMHOe oOecIieueHne

MarepuansHo-Texundeckoe obecneuenue IPOU3BOJICTBEHHOI'O OBYUYEHMWSA:

BAC (BIITA) ¢ xypcoBoii Buneokamepoii (cynepkam C 350) — 1 KOMILTEKT;

I'O3C (rupocrabunu3upoBaHHAS ONTUKO-3JICKTPOHHAS CTAHIIUSA) C BUACOKaMepOoii— 1 KOMILIEKT;
VY CTpoRCTBO IyCKOBOE ITHEBMATHYECKOE— | KOMILICKT;

HCY (mazemnas craHIus ynpasieHus) — | KOMIUIEKT;

HIIITY (ua3emMHO€ npuemMo-Iepeaaroniee yCTpoucTBo) — 1 KOMIUIEKT;

3apsigHas cTaHIysI— | KOMILIEKT;

ITY (mmyckxoBoe ycTpoicTBO) — 1 KOMILTEKT;

Karanynpra smnactudnas— 1 KOMIUIEKT.
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10.
1.
12.

CpencTBa 0XxKapoTyIIeHHs (OTHETYIIHUTEIb, IECOK/KOIIMa) U CPEJICTBA IIEKTPOOE30MaCHOCTH
(Y30, 3azemitenue) — 1 KOMILIEKT;

Py4HO# HHCTPYMEHT JUIst COOPKH 3JIEKTPO- M PaJOTEXHUIECKOTO 000pYI0BaHUS — 4 KOMILIEKTa
AnTeuka U CpeCTBa CBSI3Y VIS SKCTPEHHBIX BHI30BOB.-1 KOMILIEKT;

Xypuan uactpykraxa — 1 mrT.

4.3.TpeboBanust K KaIPOBBIM YCJOBHSIM pPeaJM3aniu 00pa3oBaTeJbHOM NporpaMmMbl

Peamusanuss OCHOBHOM IporpaMMmsbl Ipog)ecCHOHAIBHOrO 00ydeHus obecreunBaeTcs
IIelarOTUYECKUMHU PaOOTHUKAMH OpraHH3allid, a Takke JIMIaMH, TPUBJICKaeMbIMU K peaTu3alliu
IIPOrpaMMBbI Ha YCIOBHSX IPaKJaHCKO-TIPABOBOTO JOTOBOpA.

IpenogaBaresn - TpeboBanus k kBanuduxamyy. Beiciree npodeccuonansHoe 00pa3oBaHue
WA cpefHee npodeccuoHanbHOe 00pa3oBaHHE IO HANPaBICHUIO MOATOTOBKH «(OOpa3oBaHHE H
[eAaroruka» Wik B 00JacTH, COOTBETCTBYIOIIEH IMpemojaBaeMoMy HpeaMery, 6e3 mperbsaBiIeHUs
TpeboBaHMM K CTaxy paboThl, JuOO0 BBICIIEE MPO(ECcCHOHATbHOEe 00pa3oBaHHE HIIH CpEIHEe
npodeccuonanbHoe 00pa3oBaHME U JOIOJHHUTEIBHOE IPOQecCHOHaIbHOE O0pa3oBaHUe II0
HaIpaBJICHUIO JEATENBHOCTH B 00pa30BaTENFHOM YUPEXICHHU Oe3 MpexbsBICHUS TpeOOBaHMI K
CTaxy paboTHI.

Macrep nNpou3BOJCTBEHHOro O0y4YeHHs [IOJDKEH HMETh CpelHee IpodeccHoHaIbHOe
00pa3zoBaHue - IPOTPaMMBI IIOATOTOBKY CIIEIIUAIIIICTOB CPEAHET0 3BEHA WIH BHICIee 00pa3oBaHHue,
HaIIPaBICHHOCTh KOTOPOTO  COOTBETCTBYET 00JacTH IPOQECCHOHAIBHOW  AESATEILHOCTH,
ocBamBaeMod  oOydaromumucs. JlomonHuTensHoe — mpodeccHmoHansHOE — 0Opa3oBaHME — —
npodeccHoHanbHAs  IIEPENOJrOTOBKA, HAIPABICHHOCTH KOTOPOM COOTBETCTBYET —00JIacTH
npodecCHOHANBHOM  NEeATeNbHOCTH, OcBamBaeMoW  oOywaromummucsa. [lpy  oTcyTcTBHH
IIe1aroruYecKoro 00pa3oBaHus JOMOJHUTEIBHOE MPOdecCHOHATEHOE MEAarornIeckoe 00pa3oBaHue
B obsactu podeccruoHanbHOro o0ydyenus. OOy4eHue mo IporpaMmam MOBBIICHUS KBATH()UKAIN
He pexke 1 pasza B 3 roza.

TpeGoBaHUs K ONBITY MPaKTHYECKOH AEATETHPHOCTH: O0s3aTeNieH ONBIT pabOTHI B 00JIacTH
npodeccuoHaIbHON AEATETFHOCTH, OCBAHBAEMOM 00YYaFOIIIMHCS.

4.4. UnpopMannoHHO-MeTOAUYECKOE 00eceueH e POrpaMMbI

VuebHO-MeTouuecKoe OOeceyeHue NpOorpaMMbl O0OECIEUEHHO Y4eOHO-METOANIECKO

JHATEpaTypoi ¥ MaTepHaaMy 110 BCEM y4eOHBIM TeMaM IpOrpaMMEL.
1. OpraHu3anOHHO-METOJMYECKUE MaTSPHAIEI;
2. Y4eOHBIe Pe3eHTAlUH 10 TEOPETUIESCKUM TeMaM y4eOHOTo IIIaHa.
3. Kanennapusrii rpadux.

V4eOHBIl IIpoliece OpraHu3yeTcs ¢ IPUMEHCHHEM HHHOBAIIMOHHBIX TEXHOJIOTHH M METOHK
00yd4eHus, cIOCOOHBIX O0ECIeUUuTh MOJydeHHUE OOydYaroIMMHUCS 3HAHWH, YMEHUH M HaBBIKOB B
00J1acTd OpraHu3alMoOHHOro obecneyeHus nesrensHocTd «Oneparop OeCIIMIOTHBIX aBHAIMOHHBIX
CHCTEM.

CIIICOK YYEBHO-METOJIMUYECKO! JINTEPATYPHI:

Yuebnvie nocobus u cnpasounuxu:

AnanpeB, A. B. Oxcmuyatanus ¥ DOpuMeHeHHE OECHIJIOTHBIX JICTATENBHBIX —AaIlaparoB
(FPV-mponoB): yuebHoe nocobue / A. B. AnanpeB, M. A. Bynrakos, M. ®@. Bomo6yes, O. C.
Brumios, A. A. Jlonros, E. B. Kpasuos, JI. H. JlenoBckux, A. C. Peokkos, B. B. Cemka, A. M.
OumamoHoB, C. B. Illypos, A. A. lllep6akoB. — Boponex: BYHI] BBC «BBAy, 2023. — 235 c.
MaxcumoB, H. A. Okcmmyaranus 6ecniuIoTHEIX JeTaTelbHbIX ammnaparoB (BIIJIA): yuebrnuk / H. A.
MaxcumoB, A. A. Axtiopees, M. 0. PritoB [u ap.] ; mox obm. pen. A. E. benmuka. — Mocksa:
KnoPyc, 2026. — 231 c.

ITlpoBopoB, M. C. DbecnunoTHble JeTaTeNbHbIE anmaparbl: Y4YeOHHK JUIS  CPEJHEro
npodeccuonansaoro odpazosanus / . C. IIpoBopoB. — Mocksa: FOpaiit, 2025. — 152 ¢. —
(IIpodeccuonanpuoe 0OpazoBaHue).
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Yepronsaros, A. M. becnmioTHele aBHanMoOHHBIE cucTeMbl: yueOHuMK / A. M. UepHomsaTroB. —
Mocxksa: Jlupexr-Menua, 2024. — 188 c.

Ilpukaza Muntpyna u corumanbHod 3ammthl PO ot 14.09.2022 Ne 526 «O6 yTBEep)KICHHU
npodeccuonanbHOro crapAapra «CHoemuaaucT 10 SKCIUTyaTaldd OECHMIOTHBIX aBHAIIMOHHBIX
CHCTEM, BKIIOYAIOMMUX B ceOd OAHO WJIM HECKOJBKO OECHMJIOTHBIX BO3AYUIHBIX CYJIOB C
MaKCHMAaJIbHOM B3JIeTHOHM Maccoil 30 kr u MeHee».

IlepBast nomomps: YuebHoe mocobme Ui JIUI, OOS3aHHBIX W (WIIM) UMEIOIIUX IPaBO OKa3bIBaTh
nepByto nomoiurs. M.: ®I'BY «ITHUMOU3» Munznpasa Poccun, 2018. - 68 c.

OcHOBHI 0XxpaHbI TpyHa: yueOHoe nmocodue / aBt.-coct. B.b. Ponnbipes-Mibunckuii, b.B. Kpaser,
3.A. Ky3zuenona; nox obur. pex. B.b. PorabipeBa-MnbuncKoro. — 2-e u3f., o1, — HmkHeBapTOBCK:
HBI'Y, 2019. — 224 c.

becnmiioTHble JeTaTeNbHBIE  ammapaThl BEPTHKAJBHOTO B3JieTa: CcOOpKa, HAcTpoWka W
nporpamMupoBanue: yue6noe nocobue / M.A. Kosanés, [I.H. OBaxumsn. — Camapa: M3garenbeTBo
Camapckoro yauBepcurera, 2023. — 96 c.

Moucees B.C. OcHoBEI Teoprn 3¢ (peKTUBHOTO IIPHUMEHESHHUS OCCITMIIOTHBIX JIETATEIbHBIX allllapaToB:
MoHorpadus. — Kasans: Penakimonno-u3narensckuii nentp «Illkomay, 2015. - 444 c.
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NPUJIOXKEHHUE 1
KBanupukaumonnelii 3x3amMen

TeopeTl«meCKaﬂ HacTb

Buaer Nel

Onuikre OCHOBHBIC OTambl YBOJIONUH OCCHHIOTHBIX ABUAIMOHHBIX CHCTEM: OT IIEPBBIX
SKCIICPUMEHTOB 10 COBPEMEHHBIX TeXHOJIOrui. Kakue kirroyeBble H300peTeH s CTAIM IIEPETOMHBIME
MOMEHTAaMH B UX Pa3BUTHH?

CpaBHHTE IyNBTHI yNpaBIEHHS ¢ pa3IAYHBIME THIOAMHA CBS3H (mampuMmep, KilaCCHYECKU
pamuocurHan Ha 4actore 2.4 I'Tn m cucreMsl ¢ ucmonb3oBanueM 4G/coToBast cBsI3h). B Kakmx
CLIEHAPHSX KK/bIH U3 HUX OyneT Haubosee 3h(peKTUBEH, a B KAKUX MOXET JaTh cO0it?
OObscHHTE, KaK OCHOBHBIE XapaKTEPHCTHKH npurareis BAC (o6opotsr Ha BONBT (KV),
MaKcuMaibHas TAra, HOTPeOIISEMbIi TOK) BIMSIOT Ha BBIOOD [PONEIUIEPOB U aKKyMyIsaTopa. Kakue
IOCJICAICTBASL MOTYT BO3HMKHYTH IIPM YCTAHOBKE CIHMIIKOM "TspKernoro" mpomemiepa Ha
BBICOKOOOOPOTHCTHIH JBHraTeh?

OObsicHATe  pasHMNly MeXAy  KOMIMIMDYEMbIMH ¥  HHTEPIPETHPYEMBIME  S3BIKAMH
nporpamMmupoBanus. llodemy Python, sBISsSCH MHTEpPIPETHPYEMBIM SI3HIKOM, IIONYYHI IIAPOKOE
pacnpocTpanenne B cdhepe BAC mis HanucaHWs HA3EMHBIX CTAHIMM YIPABICHHS M CKPHIITOB VIS
MHUCCHIA? .

Bbuner Ne2

IlpoBemure cpaBHUTENBHBIN aHaNM3 MyIsTHPOTOpHBEIX BAC, BAC camonerHoro Tmma u
KOHBEPTOILIAHOB. B ueM 3aKiIt04aioTcs MX NPUHIUIHAIBHEIE KOHCTPYKTUBHBIE PA3IIMUks M KaK OHM
BJIMSIIOT Ha BBIOOp cepbl mpuMeHeHus?

IIpencraBbre, 4T0 BO Bpems IONeTa BEI NOTEPSIA BU3YaTbHBIH KOHTAKT C JPOHOM, HO CBSI3b C
IIyTETOM coxXpaHseTcst. OOBACHUTE, KaK C IIOMOIIBIO TENEMETPUM B JAHHBIX HAa HA3eMHOM CTaHIUH
yOpaBieHus (HaIpUMep, Ha OKpaHe IUIaHIIETa WM TenedoHa) MOXHO ONPENCIHTH €ro
IPOCTPAHCTBEHHOE IIOJIOKEHHE M O€30I1aCHO BEPHYTH 06PATHO.

CpaBaute akkymymaTopsl tana LiPo (mmrwmii-monumeprsie) u Li-ion (MU THR-MOHHEIE) C TOYKH
3peHus ux npumeHenus B bAC. B xakux 3agadax npeanoururenbaee uenois3oBars LiPo, a B kakux
Li-ion, u mouemy? ‘
KaxoBs1 OCHOBHEBIE IPEMMYIIECTBA HCIIONB30BAHHSI HHTEPIPETUPYEMBIX A3BIKOB (HampuMep, Python
uimi JavaScript) npyu GbICTPOM NPOTOTHIIMPOBAHUA AJITOPUTMOB s JpoHOB? B wem 3aximouarotcs
UX TJIABHBIE HENOCTATKM IO cpaBHeHutO ¢ C++ 1npu Hamucanwd Koxga, pabOTAOIIEro
HEINOCPEACTBEHHO Ha MTOJIETHOM KOHTPOJLIEPE B PEATTbHOM BPEMEHH?

buner Ne3

Onmumnre, xak pasnuuEble  KommoHeHThl BAC  (marumkw, KOHTpPOJIIEP,  JBUTATEIIN)
B3aMMOJICHCTBYIOT APYr ¢ APYTOM JUls CTaOMIIM3alUX IIOJNOKEHHS [POHA B YCIOBHSX CHJIBHOTO
IIOPBIBUCTOrO BeTpa. Kakue aHHbIE M B KaKOH IOCIIeN0BATENBHOCTH 06pabaThIBAIOTCS?

Onuumte noNHBIA coctas 060pyMOBaHHs, HEOOXOXUMOTO Jyis osieTa B FPV-pexuMe (Hadunas ot
KaMepbl Ha IPOHE U 3aKaHYMBAS OUKaMK ITu0Ta). Kakyio GyHKIHUIO BBIIONHAET BUAEONEPENATUHK
(VTX) u Buneonpuemunk (VRX)? .

Kakue mapamerps! KOHTposulepa mojera (HOJETHOrO KOHTPOJUIEPA) SBISIOTCS KIKOUEBBIME pu
BBIOOpe I KOHKpeTHOro tuma BAC? IloueMy BakHBI dacToTa IpoIeccopa, Habop JaTYUKOB
(axcenepoMeTp, TEPOCKOII, MATHUTOMETP) M HANMYHUE TIPOITHBOK C OTKPBITHIM MCXOHBIM KOLOM?
Onummre cueHapuif, B KOTOPOM HCIOJIB30BAHAE HHTEPHPETHPYEMOTO S3bIKA HA 6opry napona
(HampuMep, Ha OHOIIIATHOM KOMIIbIOTEpe Bpoze Raspberry Pi) siisercst onpasiaHHbmM pELICHUEM,
HECMOTPS Ha BO3MOXKHBIE 3a/IEP)KKU B BBIIOIHEHUH KOJA.

buier Ned
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CpaBHuTe apXuTeKTypy THIHIYHOTO FPV-1poHa 1uis roHok 1 apxutekTypy ApoHa cepuu DJI Mavic,
IpeaHa3HAYEHHOro JUTsl cheMku. Kak pa3nudus B MX KOMIIOHEHTaX M apXUTEKTYpe BIHUIOT Ha UX
KOHEUHYIO MPOU3BOAUTENHFHOCTD U (P)YHKIIMOHATIBHBIE BOZMOXKHOCTH?

[IpencraBpTe, uto npu HacTpoitke FPV-cucTeMbl BBI CTONKHYJIUCH C CHIIBHBIMU ToMexaMH ("'cHeroM"
WIA TIoJocamu) B oukax. llepeunciure BO3MOXHBIE IPUYMHBI 3TOW MPOOIEMBI U IIPEIIOKUTE
CIIOCOOBI MX YCTPaHEHHUSL.

[lpoBeauTe CpPaBHUTENBHBIA aHAIN3 ONTHYECKONH KaMephl M TEIUIOBU3MOHHOM KaMephl Kak
II0JIBECHOTO 000pyAoBaHus. J{J1s pelieHus Kakux IPaKTUYEeCKUX 3a7a4 (B CTPOUTENBCTBE, CENbCKOM
XO03SCTBE, MOMCKOBBIX ONEPAIUIX) Ka)/IbIi THI KaMephl TOIXOMT JIydlle BCero?

[IpencTaBbTe, YTO BaM IMOPYYHIH MOAUGHUIIMPOBATH OTKPHITYIO IpomuBKy ArduPilot. Kaxue 3nHanus
U HMHCTPYMEHTHI (cucreMa KOHTpossi Bepcuil Git, CTpykTypa IpoekTa, cpeia cOOpKH) BaMm
HOTPeOYIOTCS ISl YCIEIHOTO BHECEH!US] U3MEHEHHM U MX TECTUPOBAHUSA?

buner Ne5

Kaxum obpazom apxurektypa BAC (pacmoiioskeHre KOMIIOHEHTOB, TUI CBSI3M, BBEIYHCIHUTEIBHBIE
MOIIIHOCTH ) BIIUSAET HA €r0 MaKCUMAIbHYIO JABHOCTD MOJIETa ¥ TOMEX03alUIEHHOCTh?

Wsyunte KaacCH(PUKAIMIO IMOJIETHBIX 30H COTJIIACHO POCCHIICKOMY 3aKoHOAATenbcTBY. OOBsICHHTE
pa3HHIly MEXJY 3allpeTHOM 30HOM, 30HON OrpaHWYeHUil u creluanbHoi 30H0M. Kakue neicreus
IPEANPUHATE OIEPATOPY, €CIIM €r0 MapIIpyT IPOXOJHUT Yepe3 IMPHadPOIPOMHYIO TEPPHTOPHIO?
KaxuM 00pa3oM CHCTEMbI CBETOCHTHATM3ANH (CBETOMHOAHBIC IPOXKEKTOPBL, IIOUCKOBEIE (apsl) Ha
II0/IBECKE BIHIIOT Ha BO3MOYKHOCTH HOYHBIX ITOJIETOB M IIOUCKOBEIX omnepanuii? Kakue orpanudeHus
10 SHEPronoTPeOICHHUIO U Macce HYKHO COOJII0IaTh?

OOBsICHUTE pa3HUIy MEXIy AaBTOHOMHBIM U IIOJyaBTOHOMHBIM pexxuMamu nonera. IIpusenute
IPUMEPHI 3a]1a4, Te TpeOyeTcsl MOTHAsS aBTOHOMHOCTb, U 3a/1a4, TJIe JJOCTaTOYHO 110JIyaBTOHOMHOTI'O
peXuMa C yJ4acTHEM OIepaTopa.

Buner Ne6

OnummTe MOIMAaroBelil aITOPUTM IPOBEpPKHU CTpykTypHOU nenoctHocTH BAC mepen BeuieroM. Ha
KaK{e DIIEMEHTHI KOHCTPYKIIMU M X COSANHEHHUS CIeyeT 00paTUTh 0co00e BHUMAHUE U II0UeMYy ?
Onummre Mo3TAMHYIO IPOIEIYPY COTIaCOBAHUS IIOJIETa ¢ PETHOHAIBHBIMY BIACTAMHI M OpPraHaMH
OpraHu3aliy BO3QYIIHOTO ABMKeHMs. Kakue MOKyMeHTHl HEOOXOIUMO MOATOTOBHTH U B KakKue
CpPOKHY ITOJIaTh YBEIOMIICHUE HJIH IUIAH IoJieTa?

Cpasuute texuonoruu 3D-nedatn FDM (mocnoitnoe HammaBienue) u SLA (cTepeonurorpadus).
Jlins kakux 3aqa4, cBs3aHHBIX ¢ BAC (TedaTh KOPIyCOB, 3aIIUTHHIX DJIEMEHTOB, IIECTEPEHOK), JIyYIle
MOJIXOIUT KaXkasi U3 HUX, ¥ movemMy?

Onuute 6a30BEI ANITOPUTM, KOTOPBIN MTO3BOJISET APOHY IIPOJIETETh U3 TOUKA A B TOUKy b, 00x0ms
3aJjaHHOe TpersaTcTBue (Hampumep, ctonb). Kakwe manHple (KOOpAMHATHL, BHICOTA, ITOKA3AHUS
JaJIBHOMEPOB) U Ha KakoM s3bike (C++ mwu Python) BBl OBI HCITOIB30BANH IS €10 pea3aum?

Buner Ne7

[IpencraBbTe, YTO BHI INIAHUPYETE MOJIET BOJIM3U BOJ0eMa B BeceHHUH mepuon. Iloyemy, momumo
METEOCBOJIKH, BXKCH aHAJIU3 OPHUTOJIOTMUECKO 00CTaHOBKY, M KaKHeE JACHCTBHS BBI IIPEAIIPUMETE
JUTSL CHYDKEHHSI PUCKOB?

I[Nepeunciute OCHOBHBIC KOMIIOHSHTHI Ha3eMHO# HH(pacTpyKTyphl s skcruryaranyuu bAC. Kakyro
pOJIb HWrPalOT 3apsAHbIC CTAHIUM W CTAHIMHA TEXHHYECKOro OOCIyXWBaHMS B OOecleueHHH
HeTpepbIBHOM U 6e30macHo paboThI?

Kaxuwe toumer miactukoB (PLA, PETG, ABS, HeitnoH) yaie Bcero MCHIONB3YIOTCS Ul IE€YaTH
nmeraneii BAC? Kakoil muracTuk BBl BeIOepeTe s MedaTd paMbl TOHOYHOIO JIpOHA, a KaKOM Ui
JIETKOTO JICKOPATUBHOTO KOXKyXa, ¥ I0YEMY BaXKCH IIPABUJILHEIN BEIOOp MaTepuaina?

Kaxwue cyImecTBYIOT METOBI ¥ TIOAXOABI JUIs peanu3anun ¢pyHkuy "Bo3spat fomoi" (RTH — Return
to Home) npu motepe curHana? Kakue ciieHapuu JOJDKHBI OBITH YYTEHBI B alTOPHTME, YTOOBI
rapaHTEpoBaTh O€30MacHOCTh (HAmpUMep, 3amac IO BHICOTE, 00X0J IPEIATCTBHHA, pacyer
OCTaBIIErocs 3apssa)?

buser Ne8
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[IpoBeuiTe CpPaBHUTENBHBIA aHANIN3 ABYX JIHOOBIX IOMYJSIPHBIX CHMYJISTOPOB UL OOyYeHHS

oneparopoB BAC (mampumep, Liftoff, DRL Sim, Aerofly FS, Zephyr Drone Simulator). B uem

CHJIBHEIE U CJ1a0bIe CTOPOHBI KXKIOTO M3 HUX C TOYKH 3peHuUs 00yUYeHUs HOBUYKA?

Paszpa6oraiiTe IjIaH OpraHu3aluy pabodero MPOCTPAHCTBA (BPEMEHHOIO IIOJIEBOTO Jiareps) Jis

IPOBEICHUS UIMTEIFHOM MOHHTOPHHIOBOM Muccum. Kakue Mepbl HEOOXOQMMO IPUHATH I

HEJIOMYIIEHHUS IIOCTOPOHHUX JIUI] U )KUBOTHBIX B 30HY B3JIETa ¥ ITOCAIKU?

[Ipu moaxmodenun BAC k TTO must mactpoiiku (Hampumep, Betaflight wmn Mission Planner) Ber
- BUIIMTE CooOIIeHne 00 omuoKe B paboTe MOJETHOTO KOHTPOJUIEpA MIIK BBIXOAE U3 CTPOsI OJHOIO U3

maryukoB. ONUINIATE BallM JATbHEHINNE AEWCTBUS 110 TUArHOCTHKE: KaK MIPOBEPUTH, SBJISETCS JIX

onrubKa mporpaMMHBIM cO0EM, FITH KOHTPOJUIEp TpeOyeT 3aMeHbI?

Cpasuute TpeGoBanus K BAC mist pemienus 3aa4 B CTPOUTENLCTBE (a3pohoTOChEMKA KOTIOBAHA)

U s 3amad moxkaporymenus. Kak OyayT omimuarbess TpeOOBaHMS K TI'PY30IOABEMHOCTH,

IIOIBECHOMY 000PYIOBAHHUIO, 3all[UTE OT BHEITHUX (PaKTOPOB ¥ aIrOPUTMaM Hojera?

buaer Ne9

OnuinuTe CrieHapui IMPaKTHIECKOro 3aHATHS, Ha KOTOPOM CHMYJISITOP UCIONB3YeTCs U1 OTPabOTKH
IEHACTBHIA OlEpaTopa B HEMITATHOM CUTyaIuy (HalpuMep, 0TKa3 OHOTO ABUTaTeNsl WM BHE3aIHbIH
cuIbHEIN BeTep). Kakue HaBBIKY MMO3BOJIET Pa3BUTH TaKasi TPEHUPOBKa? '

OnuiuTe Ipoueaypy IpenoIeTHON MPOBEPKH B3IETHO-TI0cagouHoro yerpoiictsa (BITY) nma BAC
Mmaccoit o 30 xr. Ha uTo Hy>XHO 0OpaTuTh BHUMaHHE: COCTOSIHME aMOPTH3aTOPOB, HAIEKHOCTH
(uKCaTOPOB, JIEKTPOIUTAHUE IIyCKOBOM YCTaHOBKH (€CIHU €CTh)?

OnumuTe IPOLEAYPY PErTAMEHTHOIO OOCIYXXHBaHHS B3JIETHO-IIOCANOYHOro ycrpoiictBa (BILY)
karamyasTHOTO TUHA JUIst BAC camonernoro tuna Maccoi mo 30 kr. Ha kxakue 31€eMEHTE MEXaHH3Ma
clemyeT o0paTuTh 0co00e BHUMaHUE s IIPESJOTBPAIICHNS aBapHH IIPH B3JeTe?

Onumure cueHapuii ucnoib3oBanus BAC npu IpoBENEHUHM IIOMCKOBOH OIEpaluu B JIECHOM
Mmaccuse. Kakoe mogsecHoe 060opyoBaHue (TEIUIOBU30], MPOXKEKTOP, TPOMKOTOBOPHUTEND) B KaKKe
QITOPHTMBI I10JIeTa (ABTOMATHYECKOE CKAHUPOBAHHE II0 CETKE) II03BOJIAT IIOBBICHTH 3B ()EKTHBHOCTE
IIOMCKa IPOIABIIEro YeJoBeKa?

Buier Nel0

Kak BBI cumTaere, MOXeET JIi OOydUeHHE HCKIIOYMTEIHHO HAa CHMYJSTOpE IOJIHOCTHIO 3aMEHHUTH
JIETHYIO TPAKTHKY Ha pealbHOM 00O0pynoBaHHHM? ApPryMEHTHpPYHTE CBOH OTBET, yKa3aB, KaKue
HaBBIKU (POPMUPYIOTCS TOJIHKO B PEaIbHOM IIOJIETE.

IIpezcTaBbTe, YTO BBl SKCILIyaTHPyeTe JPOH B YCIOBHSAX IIyCTHIHM (II€COK, BBICOKAs TeMIIEpaTypa)
wim B ycnoBusax Kpaitnero CeBepa (Hu3kas Ttemmeparypa, cHer). Kak wu3MeHHWTCs Baiua
nH(pacTpyKTypa U Ipouexypsl obcnyxusanus BBC ma obecneuenns ero paboTocnoco6HOCTH B
ATHX YKCTPEMAIBHBIX YCIOBUAX?

OnMIIKTE AIrOPUTM JUATHOCTHKH, €CIIH MOCIe MaJeHus APOH "He JEePXKUT HO3UIHI0" (3aBUCAET) U
IIOCTOSHHO YXOJUT B CTOPOHY IIPH MOIBITKE 3aBUCHYTH Ha MecTe. Kakue KOMIIOHEHTHI M HACTPOHKU
(kauOpoBKa IaTYMKOB, COCTOSHHE paMbl, IIPOIEIUIEpPhI) HEOOXOAMMO IIPOBEPUTH B IEPBYIO
ouepens?

Kakue mpeumymnecTBa HaeT ucnoib3oBanue BAC mpu NpoBeNEHUH KOHTPOJBHBIX HaI30PHBIX
MEPONPUATHI (HalpUMep, IPOBepKa COCTOSHUA TPYOOIPOBOAOB MM JIMHUM 3JIEKTpONEpena) 1o
CpPaBHEHHMIO C TPaJUIOHHBIMU METOaMH (TIeIuit 00X0x, BepToer)?

IIpakTH4yecKkas 4acTh
Sanganus
3amanue 1. IlpeamosieTHasi MOATOTOBKA M BBINOJHEHHE 0a30BbIX MAHEBPOB HA CHUMYJISITOPE
[IpoBecTH BU3yalbHBII OCMOTP MOZEIH OECHMIOTHOIO BO3IYIIHOIO CyJHa B CHMYJSTOpE,
HPOBEPUTH IIENOCTHOCTh KOHCTPYKIMY, 3apsj aKKyMyJsTopa H pab0TOCHOCOOHOCTH CHCTEM.
BBIIOIHUTE B3JIET, 3aBHCAHHE HA BHICOTE 2 M, MOJIET IO KBaapary co cTopoHoi 10 M, ToyHyIO
IOCAIKy B 3aJIaHHYIO TOYKY. IIposeMOHCTpUpPOBATh yMEHHE yAEPXKHMBaTh JPOH B IOPU30HTE H
IJTABHO YTIPABIISATH TATOH.
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3apanue 2. Iloser mo 3aJaHHON TPAaeKTOPHU € OCTAHOBKAMM B KOHTPOJBHBIX TOYKAX
Ha cumymarope miu peansaoM BBC nposeters MapiipyT, cOCTOSIIUIN U3 IATH TOYEK, 3aJaHHBIX
KoopauHaTamu. B kax 1ol Touke HE0OX0AUMO 3aBHCHYTH Ha 5 CEKYHJ ¢ OTKIOHeHHeM He Goinee 0,5
M. OueHuBaeTcs TOYHOCTH BBIXO/Ia HA TOYKH, CTAOMIBHOCTH BUCEHHUS M COOJIIOJICHNE BHICOTHL
3apanue 3. FPV-nunorupoBanue: NPOXO0KIeHHE TOHOYHOMH Tpacchl
B FPV-cumynsarope (manpumep, Liftoff, DRL Sim) BbImOJHUTS TpH KpyTa IO Tpacce ¢ BOPOTaMU U
OPENATCTBUAME. 3aJaHHE BHITIOJIHSIETCS HAa BPeMs, YUUTHIBACTCS KOJUIESCTBO MITPA(HBIX CEKYH]T 3a
crojkHOBeHUA. HeoOxomumo NpomeMOHCTpUPOBaTh HABBIKH CKOPOCTHOTO MaHEBPUPOBAHUS M
KOHTpOJISL JPOHA OT IEPBOTO JIUIA.
3aganue 4. Hactpoiixa FPV-cucremnl M BbLIINOJHEHHE MOJIETA
Ha peansnom BBC (umu B cumystope ¢ smymsiuei FPV) moaxmounTs BUeonepeIaTank, kaMmepy
¥ OYKH, HACTPOUTH YaCTOTy M KaHAJIbl. BEIIOTHUTD B3JIET U MOJIET IO KPYTY, UCIIONB3Ys TOJIBKO BUJ
ot niepBoro auna. [locne mocaaku mpoaeMOHCTPUPOBATH YMEHUE aHATU3UPOBATH 3alICAHHOE BUAEO
(ipu HANM4YUY).
3apanme 5. IlnanupoBanue aBTOHOMHOH Muccum B Mission Planner m ee BbImoHeHHe
C ucnons3oBanueM I10 Mission Planner (vnm anamora) co3ath IiaH noieTa Juist a3podoToCheMKH
npsiMmoyroipHoro yvacrka 100x50 M ¢ mepexpeiTeM cHUMKOB 70%. 3arpy3uTh MHCCHIO B
CHUMYJITOD WM peajbHBI APOH, 3allyCTUTh aBTOHOMHBIM IoyieT. OIEeHUBaeTCsS KOPPEKTHOCTH
IIOCTPOEHHUS MapIIpyTa, BHIIOIHEHHE B3JIETa, TPOXOXKACHHUE TOUEK U BO3BpaT Ha 6a3y.
3apanue 6. Juarnocruxa " ycTpaHeHue HEHCNIPABHOCTH bBBC
Ha ©NpenocTaBieHHOM JpOHE C MCKYCCTBEHHO BHECEHHOM HEHCIPAaBHOCTHIO —(HAIPUMED,
HNOBPEXJICHHBIH IIponeiuiep, OcNabJeHHBI BWHT, HEPAOOTAIOMIM [BUTaTeNlb B CHMYJATOPE)
IIPOBECTU JAMArHOCTHKY: BHEIIHUN OCMOTp, NIpoBepka paborel nsurareneit B [1O, BolsBieHue
npuunHbl.  [Ipow3BecTH 3aMeHy  HEHCIIPpaBHOTO DJJIEMEHTa H  IIOBTOPHYIO  IIPOBEPKY
paboToCIOCOOHOCTH.
3aganue 7. IToaroroska u 3D-neyarh JeTaJIu ISt JApoHa
[TosyunTs MOZENH 3aIUTHOrO KOXyXa JUis mponeiuiepa (wia npyroi neramu) B popmare STL. B
nporpamme-ciaiicepe (Cura, PrusaSlicer) HacTpouTh mapaMeTpsl mevyat (TeMIieparypa, CKOpoCTb,
HOJJIEP)KKH), 3aIlyCTUTh nedarh Ha 3D-npunrepe. [locne meyatn yqanuTh MOAAEPIKKH, 3a4UCTHTD
JI€Tallb ¥ YCTaHOBHUTH Ha ApoH. OLIeHUBAETCs Ka4eCTBO MeYaT U IPaBUIBHOCTh YCTAHOBKHU.
3agnanue 8. IlporpamMupoBaHue aBTOHOMHOro mojgera Ha Python (cumynsus)
C ucnons3zoBanueM cumyistopa (Hanpumep, Gazebo ¢ PX4 wimm DroneKit) manmcats ckpunt Ha
Python, KOoTOpBIil BEITIOIHSET B3JET, 00JIET NPENsSTCTBUS (3aJaHHOTO IMUIMHJIPA) 110 yTe U ITOCAKY.
Kon nmomxeH comepkaTh KOMMEHTapud M KOPPEKTHO oTpabaTsiBaTh JOruky. OneHuBaeTcs
paboTOCIIOCOOHOCTH ITPOrPaMMEI ¥ TIOHUMaHHE aJITOPUTMOB.
3anganne 9. BpInoJHeHHEe  KOMIUIEKCHOM  MHCCHM N0  NOMCKY  00BbekTa
B cumymnsatope ¢ moaBecHbIM 000pylIOBaHHEM (TEIIOBU30D) BBIIOJHUTH IIOUCK YCJIOBHOIO
MIPOMABIIEr0 YeJIOBEKa Ha 3aJaHHO# TeppuTopuu. HeoOX0auMO CaMOCTOSATENHHO CIUIAHUPOBATH
MapuIpyT CKaHWPOBaHMs, BBHIIOJHUTH IIOJIET, OOHAPY)KUTH IENb (MMUTAIMsI) U COPOCUTH MapKep.
OnenuBaetcst 3pPEKTUBHOCTH INIAHUPOBAHUS U TOYHOCTH OOHAPY KEHHUSL.
3amanue 10. Opranusanmus pabouero MecTta M IOC/IENOJNEeTHbIe  NPOUEAYPHI
ITocne 3aBepieHUsT MONETOB (PEATBHBIX WM CUMYJISITOPHBIX) IIPOJAEMOHCTPUPOBATH IIPaBIIIBHOE
OTKJIIOYEHHE NUTaHMs, pa3dopKy oOOpyHOBaHUS, IPOBEPKY COCTOSHMS JpoHA (OUUCTKA OT IIBUIH,
MpOoBepKa BUHTOB). 3allOJIHUTh ITOJIETHBIH JTUCT (KypHAI) C YKa3aHUEM BPEeMEHH I10JIeTa, 3aMeYaHui
u pacxoma Oartapen. OueHuBaeTCs COONIONCHHE TEXHUKH O€30IMaCHOCTH M TIPABHJI BEACHUS
JIOKYMEHTAIUH.

Kpurepuu oneHnBanus

Kputepuii onennBanus, nosiCHeHme Onenxa
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TeopeTnyeckas 4acTh:

e JlaHBI IpaBIIbHEIC, TIOJIHBIC M APTYyMEHTHPOBAHHBIE OTBETHI HAa BCE TEOPETUUECKUE
BOITPOCHI SK3aMEHAIMOHHOTO Ouera.

o [IpomeMOHCTpHPOBAHO YBEPEHHOE 3HAHNE HOPMATUBHO-IIPAaBOBOM Oa3bl,
pernamenTupytomeii monersl BAC B Poccuiickoit deneparum.

e CB000aHO UCIIOJB3yeTCS MIPodeCcCCHOHATbHAS TEPMIHOJIOTHS, TOKA3aHO Iy00KOoe
NOHUMAaHKE MPUHIAIIOB a3pOMHAMUKH, HABUTAIIUH, METEOPOJIOTUH U KOHCTPYKIIUU
BAC, He0OX0MUMBIX ISt 0€30IIaCHOTO BBIIIOJIHEHH IIOJIETOB.

[IpakTHdeckas 4acTh:

e 3aganue (IIOJIETHOE MM TEXHUUECKOE) BHIIIOJHEHO B IIOJHOM 00BEME, TOUHO U B
YCTaHOBIJIEHHOE BPEMSL.

e IIpomemoHCTpHpOBaHA IPAMOTHAS M CAMOCTOSTENIbHAS paboTa ¢ 000pyTOBaHUEM:
MIPaBIJIBHO BEITIOJTHEHBI MPOIIETy PhI IIPEAIIOIETHON MOATOTOBKY, HACTPOUKY HAa3eMHOM
CTAHIIMH YIIPABJICHHUS, KAJIMOPOBKY CUCTEM M IMPOBEPKU pabOTOCIIOCOOHOCTH.

o [lonerHoe 3amaHue BHITIOJHEHO C BHICOKUM Ka4eCTBOM ITHJIOTHPOBAHUS: COONMIOAECHUE
TPaeKTOPHUH, TOYHOCTH 3aBICAHUS M ITOCAIKH, ITITABHOCTH MAHEBPUPOBAHYSL.

e [lpu BBITOTHEHNH PEMOHTHBIX WIIA HACTPOSUHBIX pabOT MOKAa3aHO YMEHUE
IIOJIB30BAThCS HHCTPYMeHTOM, AuarHoctadeckum 110 u cobio1aTh TEXHOIOTHIO
pEMOHTA.

besomacHocTs Tpyda:

o HeyxocHuTensHO COOIIIOACHBI Bce TpeOOBaHMS HOPMATUBHBIX IIPABOBBIX aKTOB, IIPABUII
HCIIOJIE30BaHUS BO3AYIIHOTO IPOCTPAHCTBA U MIPOIIEIYP COTIIACOBAHMUS IIOJIETOB.

e OO6ecneueHbI MEpPhI 0E30TIACHOCTH: KOHTPOJIB IOCTYIIA IIOCTOPOHHUX JIUII B 30HY
II0JIETOB, IMPABUJIBHBINA BHIOOP CTAPTOBOH IUIOIIAIKH, TOCTOSIHHBII MOHUTOPHUHT
00CTaHOBKH B XO/I¢ II0JIETA.

o IIpomeMOHCTPHPOBAHBI IPABUIBHBIE H CBOEBPEMEHHBIE ISHCTBUS IIPU BOSHUKHOBEHUHI
0COOBIX (HEINTATHHIX) CUTYAIMi B IOJIETE.

«3auTeHo

Teoperuueckas 4acTh:

e OTBeTHI Ha TEOPETHUECKUE BOIMPOCH OMIIeTa OTCYTCTBYIOT, JHOO SBILIFOTCS
MOBEPXHOCTHBIMH U HEKOPPEKTHBIMH. ‘

o BrIfBIeH KpUTHYCCKHAN HETOCTATOK 3HAHHMI HOPMATHBHBIX IIPABOBBIX aKkTOB B cepe
UCII0JIF30BaHMUS BO3IYIIIHOTO IIPOCTPAHCTBA M MIPABUJI BHIIIOJIHEHUS ITOJIETOB.

e DK3aMeHyeMEbIl He BiajieeT MPoeCCHOHATHHON TSPMHUHOJIOTHEH, NOIycKaeT rpyObie
OIKOKY B TIOHUMaHUU NpUHIMIOB paboThl BAC, aspoanHaMuKu, METEOPOJIOTUN WU
HABUTAIMH, YTO CTABHT IIOJT COMHEHHE BO3MOXHOCTH O€30IIaCHOTO BBIIIOIHEHHS
IIOJIETOB.

[IpakTiuueckas 4acTh:

o [IlomeTHOEC WM TEXHHYECKOE 3aJaHHE HE BBIIOJHEHO JMOO BBHITOJHEHO C I'PYyOBIMH
HApYIICHUSMU TEXHOJIOTHH.

e JlomymeHpl KpUTHYECKHWE OMMMOKM IpU MWIOTHPOBAHHWM, IIPUBEAINNE K IIOTEPE
KOHTPOJISL HaJT MOZAETIBIO, CTOJKHOBEHHIO C MPEISITCTBUSAMHY MK ITaJJCHUIO (B TOM YHCIIe
B CHUMYJIATOPE).

e Hapymena mocienoBaTeNbHOCTh  MPEINOJETHOM  MOATOTOBKM:  IIPOILYIIEHBI
o0s13aTeNbHbIEe IYHKTHI IPOBEPKH (IIEIOCTHOCTH KOHCTPYKIMH, 3apsy OaTapeu, paboTta
CHCTEM ), YTO MOTJIO OBbI IPUBECTHU K aBapUHOMN CUTYyallu B peabHBIX YCIOBHIX.

e Ilpu pabore c¢ IIO wumum obopyroBaHMeM 3K3aMEHYEMBIH JEMOHCTPHPYET
HEYBEPEHHOCTbH, HECITIOCOOHOCTh CAaMOCTOSITETIHFHO BBHIIOJHUTE HACTPOUKY, KaTMOPOBKY
WIH JUArHOCTUKY, TpeOys MOCTOSIHHOM IIOMOIIHU 3K3aMeHaTopa.

e Pesynbrar paboTel (HampuMmep, HamedaTaHHas JeTajlb, OTPEMOHTUPOBAHHBIA y3€I)
UMeeT KPUTHYECKHE Je(eKThl, Aealolye ero HEeNPUroJHBIM K SKCIUIyaTalluu
(TperuHbI, HepabOTOCIIOCOOHOCTH MEXaHU3Ma, HapyIIEHUE IIEHTPOBKH).

besonacHocTh Tpyaa:

e Jlonymensl rpyOble HapyIIEHHsS TEXHUKM O€30IaCHOCTH, CO3JABIIUE YIpo3y JLi
HK3aMEHYEMOr'0 WJIM OKPYJXKAIOIKX (HalpHMep, 3alyCK ABHUrareied B 3alpeLICHHOM

«He 3aureHoy»
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30H€, HAX0XJICHHE TIOCTOPOHHUX JIMII B ONACHOM GJIM30CTH OT pabOoTaIOUMX BUHTOB).
IIpournopupoBaHbl IpaBUia BIIEKTPOOE30MACHOCTH M MOXApPHOH O€30IMacHOCTH IIPH
3aps/ike aKKyMyJIITOPOB WM SKCIUTyaTaIiu 000pyJoBaHusl. :
OK3aMeHyeMBbIil He IPEIIPUHSIT ASHCTBUN MPH BOSHUKHOBEHHH 0CO00M (HEINTATHOM)
CHTYyaLlUH B IoJIeTe OO0 €ro NeHCTBUS YCYTyOMIN CUTYaIHIO.

He co6mroneHs! npaBuiia HCIOIH30BAHUS BO3YIIHOTO IPOCTPAHCTBA U TPEOOBaHHMS K
HOJIETHOM JOKYMEHTAIMH, YTO SBJISICTCS. HAPYUICHHEM (e/IepaIbHBIX HOPM H IPABHIL
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HNPUIOKEHUE 2

KpI/ITepI/II/I OICHHUBAHUS IMIPOU3BOACTBCHHOT'O O6y‘-IeHI/IH

Pesynprarsl
Ne B paior (ymenus u OCHOBHBIE [TOKA3aTEINH OIEHKU
/11 IPaKTUYECKUH pe3yibTara
OIIBIT)
" 3HaHue U COOJIIOCHUE MIPABUI TEXHUKHU
BBoauerit s
V 3. BemonssTh 0e3011aCHOCTH, [T0)KapHOU
UHCTpYKTax. THCTpYKTaX
10 TexHIKE IPEIIOIETHYIO 6€3011acCHOCTH, JIEKTPOOE30MAaCHOCTH U
. IIOATOTOBKY U oxpaHnsl TpyJa npu padore ¢ BAC
0€30IacHOCTH, MOKAPHOH
IIOCJIETIOJICTHRIE ITpaBunbHas uaeHTHYUKAIHS OTIACHBIX
0e30macHOCTH,
paboThI 30H ¥ (paKTOPOB HA MECTE MPOBEACHUS
1 3JIeKTPOoOE30MacCHOCTH U
IIPOM3BOJICTBEHHOT'O O0YUYEHUS
OXpaHe TpyAa.
I1O 6. Benenue YMeHre NpUMEeHSITh CpeICTBA
O3HakoMJIeHHE C MECTOM - .
IIOJIETHOM 1 WHWBH/Iy aJIGHOM 3aIIUTHI ¥ CPE/ICTBA
IIPOBEACHUS s
TEXHUYECKOM HOXKapOTYIIEeHHUS
IIPOU3BOJICTBEHHOTO .
- JIOKYMEHTaI[U! [IpaBunbHOE 0OpopMIICHUE 3anuceii B
v XKypHaJIe HHCTPYKTaxa
IIpaBunsHOE BhIOMHEHME 3amycka bBC
V¥ 2. OcymecTBisiTh B CUMYJISITOPE
Brimonsenue moieTos mo 5
3aIycK 1 Vnepxanne bBC Ha 3amanHoii BrIcOTE
3aJJaHHBIM TPACKTOPUSIM o
18 BAC B JUCTAaHIIMOHHOE IIPY BBITIOJTHEHUH ITOJIETa MO MPSMOi
UIOTUPOBAHUE TPaeKTOPUHN
cumyisrope. OTpaboTka
o 6ECIIUIOTHOTO Tounas ocTaHOBKA B 3a/JaHHBIX TOUKAX C
2 MOJIETA O MPSMOU
BO3/YIITHOTO Cy/THA oTiJIoHeHueM He Goitee 0,5 M
TPaEeKTOPUH, TIOJIETHI C
I10 2. Bemonnenue IImaBHOE BBIOTHEHUE TOJIETA 110
OCTaHOBKaMH B 3a/IaHHBIX "
IIOJIETOB TI0 KpPYTOBOM TPaeKTOPHH C COXpPaHECHUEM
TOUKAX, ITOJIETHI ITO
. 3a/IaHHBIM paauyca i BEICOTHI
KpPYTOBOU TPacKTOPHH. ”
TPACKTOPUIM CoOnroienne 3aqaHHOM TpackTopuu 0e3
BBIXO/Ia 32 IIpeAesbl Kopuaopa
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Pesynbrarht

JIBDKECHUS BIIepe-Ha3al
¥ BJIEBO-BIIPABO,
BBIIIOJTHEHUE BpaICHHUS
BOKPYT OCH.

BO3YIITHOTO Cy/IHA
I1O 2. Brmosnenue
IIOJICTOB IIO0
3aJJaHHBIM
TPACKTOPHUIM

Ne Bu pafier (ymenwus u OCHOBHBIE ITOKA3ATEITN OICHKH
/11 P IIPaKTUYECKUI pesyibTara
OIIBIT)
1. VYBepeHHOE MPOXOXKIACHUE

VYyacrue B roukax Ha FPV TOHOYHOM TPACCHI ¢ COOITIOACHUEM
BBC B V¥ 2. OcyinecTBiasTh 3aIaHHOTO MapIIpyTa
cumyisitope. OtpaboTka 3aIlyCK U 2. CBoeBpeMeHHOE POXOXKICHUE
HaBBIKOB CKOPOCTHOTO JUCTAaHITMOHHOE KOHTPOJIBHBIX TOYEK (BOPOT,
IUJIOTUPOBAHUS 1 IIIOTHPOBAHME IIPESITCTBHI)

3 MaHEBPHPOBAHUS. OeCIHIOTHOTO 3. YMeHue aHau3upoBaTh
N3yyenue npuHnumon BO3IYIIHOTO Cy/IHA PE3yIBTATHI IIPOXOXKAECHUS TPACCHI U
CKOPOCTHOTO KOPPEKTHPOBATh TEXHUKY MAIOTHPOBAHUS
MHAJIOTUPOBAHMS, YUACTHE ITO 3. Bomonuenue | 4. IIpaBunsHOE ynpasnenue bBC ot
B TPEHUPOBOYHBIX FTOHKAX nosietoB B FPV- IIEPBOTO JIMIA C BEICOKOM CKOPOCTHIO
Ha 33JJaHHBIX Tpaccax, pexume 3 OtcyTCTBHE CTOIKHOBEHMIA C
aHaJIU3 Pe3yJIbTATOB. IIPEISTCTBUSME WK UX MUHUMAIbHOE

KOJINYECTBO
1. IInaBHBIN 1 KOHTPOIAPYEMBIit

V¥ 2. OcyinecTBisTh B3JIET C COXPAHEHUEM BEPTHKAIIH
OTpaboTKa BHITOIHEHHS

3aIlyCK U 2. Tounas u mnaBHas mocaaka B
CH3GHEIX MAHEAPAD HA JUCTaHIMOHHOE 3aJJaHHYIO TOYK
BAC. Uzyuenue n y Y

[IUJIOTUPOBAHUE 3. YBepeHHOE BHIITOJIHEHHE
BEITIOJIHEHUE B3JIETa U s

OECIUIOTHOTO JBIDKEHH BIIEpE]], Ha3al, BIEBO, BIIPaBO C

4 IIOCaJIKH, OTpaboTKa

COXpPaHCHHUECM BBICOTHI

4. IInaBHOE BBHIIOTHEHNE BPAIICHHS
BOKPYT ocH 6e3 IToTepu BBICOTHI | Jpeiida
5. Co0uro/ieHHe INIaBHOCTH U

TOYHOCTH IIPH BBIIIOJHCHHUH BCEX 0a30BBIX
MaHCBpOB
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Pesynbrarer

yupasiienuss bAC gepes
FPV ouxu unu MoHHUTOD,
BBIIIOJIHEHUE 0a30BBIX
MaHEBpPOB C
ucrnonszoBanueMm FPV,

BO3/YILIHOTO Cy/IHA
I1O 3. Bemmosauenue
moseroB B FPV-
pexume (oT
IIEPBOTO JINIA)

Ne By pabot (ymeHHS 1 OcCHOBHEBIE ITOKa3aTe M OLEHKH
/1 P IIPaKTHYEeCKU pe3yJibTaTa
OTIBIT)
V¥ 2. Ocy1iecTBidTh
3aIlyCK U 1. VBepeHHOE MaHEBPHPOBAHKE B
BeInonHEeHUE MOJIETOB B JUCTAHIIMOHHOE OTPaHUYEHHOM IPOCTPAHCTBE O€3
YCJIOBHSIX OTIPaHUYEHHOTO UAJIOTUPOBAHUE CTOJIKHOBCHHIHA
IIPOCTPAHCTBA U 0eCIIIIOTHOTO 2. TouHOe mpeomoieHHE 3aJaHHBIX
IIPEOJI0JICHUE BO3YIIHOTO Cy/THA IPensTCTBUI
npensrcTBuid. 3yuenue I1O 2. Bemonuenue 3. Coxpanenue ynpasierus bBC mpu
5 IIPUHITAIIOB ITOJIETa B IIOJIETOB I10 BBLINIOJIHEHUH PE3KUX MAHEBPOB
OTPaHUYEHHOM 3a/IaHHBIM 4. Cobmonenue 6€30mMacHOCTH IIPH
IIPOCTPAHCTBE, OTpabOTKa TPACKTOPHSIM, B TOM BBIIIOJTHEHUH MaHEBPOB BOJIU3H
MaHEBPOB JUIsI YHCIIE B YCIIOBUSIX IIPENSITCTBUI
PEOAOICHUS OTPaHUYCHHOTO 5. Onenka rabaputoB BBC u
IIPETISITCTBHIA. IIPOCTPAHCTBA U C IIPOCTPAHCTBA JUIsE OE30MaCHOTO
IIPEOIOJICHHEM MaHEBPUPOBAHUS
HIPENATCTBUN
1. IlpaBunbHas HacTpoiika FPV-cucreMsr
KaMmepa, BUJIEONIepeIaTIMK, YacToTa
N3zyuenue ocaoB FPV V¥ 2. OcymiecTBIATh EcaHaJIE 1)’ A peAt ’ ’
MUAJIOTAPOBAHHUS 3aIlyCK U
. 2. VBepeHHOE BBHINOIHEHUE Oa30BBIX
BAC. Hacrpoiixa FPV JUCTAaHIMOHHOE
MaHEBPOB C UCIOJIb30BaHueEM FPV-
cucreMbl Ha BAC, MUJIOTUPOBAHHUE
OYKOB MJIM MOHHUTOpA
H3YyUYCHHE OCHOB OeCIMIOTHOTO
6 3. CmocoOHOCTH OICHMBATE

IIPOCTpaHCTBEHHOE noNoxkeHne bBC
10 M300Pa)KEHHUIO ¢ KaMePhI

4. IlpaBunpHOE UcHoNB30Banue FPV-
000pyHOBaHUS IIPH MHJIOTHPOBAHUH

5. Apanranus x ynpasienuto BBC ot
IIEPBOTO JIMIA O€3 IIOTEPH OPHEHTAINH
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Pesynbrarst

BJIEBO-BIIPAaBO U
BpaIleHus BOKPYT OCH,
BBINIOJIHEHUE IIOJIETOB 110
IPSIMOM ¥ KPYTOBOH
TpaekTopuu uepes FPV.

TIEPBOTO JINIIA)

I10O 4. IlpoBepka
paboTrocmnocoOHOCTH
CUCTEM U
o0opytoBaHuUs
BAC, BeiBICHUE H
yCTpaHEeHHe
HEUCIPaBHOCTEH

INo B pabiar (ymenus u OcHOBHBIE ITOKA3aTENH OICHKH
/11 IpaKTHYECKUA pe3yJibTara
OTIBIT)
VY 2. OcymiecTBisITh o
YBepeHHBIH B3JIET ¥ TOYHAS [IOCA/IKa C
3aIlyCK U
HCIIOJIL30BanueM Tonbko FPV-
JICTaHITHOHHOE
N300paXKeHUs
THJIOTUPOBAHHUE 3
BrinmosHenue mojaeToB Ha ITitaBHOE BBIIOJIHEHHE OBUKEHHI BO
OECIIMIOTHOTO
FPV BBC. Bommonaenue BCEX HaIpaBJICHUSX O0€3 BU3YaIbHOIO
BO3JIYIITHOTO CyTHA
B3JIETA U IIOCAJKHU Yepe3 xoHuTakra ¢ BBC
FPV cucremy, orpadoTtka 1G5, Bmoyresme Tounoe BEITOJIHEHHE BpaIlleHHS BOKPYT
¥, 01p rmoneros B FPV- P Py
JBIDKEHUS BIIEpeA-Ha3a/l, OCH C COXpaHEHHEM BBHICOTHI
7 pexume (OT

KauecTBeHHOE BBIIIOJIHEHHUE [TOJIETOB 110
IIPSAMON U KpyTOBOM TPAacKTOPUU Yepe3
FPV

[IpunsTHE MPaBUIBHBIX pEIICHUN IpH
[oTepe KauecTBa H300parkeHNs W
CHUTHaJa

IIpoBepka paborocrocodnoct FPV-
CHCTEMBI IIEpe.T KaXKABIM II0JIETOM

42




