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1. KOMILVIEKC OCHOBHbBIX XAPAKTEPUCTHUK

1.1. NOSACHUTEJIbHASA 3AIINCKA

B namte Bpemsi, moxkanyil, TpyAHO HATH TaKOTO peOeHKa, KOTOPbIN Obl HE MeUTal
O TOM, 4YTOOBI POJWTENN KYIWIU €My TaKyl 3aMedaTelIbHYyI0 HWIPYIIKY, Kak
KkBagpokonTep. Jla U B3pOCIbIX CTAHOBUTCS BCe OOJbIIE U OOMIbIIE, KOTOPHIE XOTAT
IPUOOPECTH COBPEMEHHBIN IPOH, YTOOBI OTIPABIISITHCSA C HUM Ha OT/IBIX U BBITOJTHATH
3aMedaTeNbHbIE CheMKH C BO3ayxa. KBaapokomTephl WM KaKk WX €Ie Ha3bIBAIOT
JPOHBI-JIETaTEIbHBIC aIlllapaThl, a TOYHEE OCCIMIIOTHBIC JICTATEIBHBIC alapaThl BCE
OombITIe HAOUPAIOT MOMYJISIPHOCTh. A COBPEMEHHBIC TEXHOJIOTHH TTO3BOJIMIN BHIBECTH
Ha HOBBIA YPOBEHb MPUMEHEHHE OSCITUIIOTHUKOB: KapTorpadus MapKIenaepus,
pa3Be/iKa MOJIE3HBIX MCKOIMAEMbIX, MOHUTOPUHT He(TEra3onpoBoI0B, 00CIe0BaHE
TPYJIHOAOCTYIHBIX OOBEKTOB, OOHAPY)KEHUE JIECHBIX IMOXKAPOB- JAJIEKO HE MOJHBIM
NepeUeHb UCTIOIb30BaHMsI OCCIUIOTHBIX JIETATEIbHBIX allapaToB.

becinioTHeie  JleTaTenbHBIE  ammaparbl, KaKk ~ OTACJNbHAs  JUHAMUYHO
pa3BUBAIOIIASACS OTpacib TpeOyeT ydacTus KBATM(PUIIMPOBAHHBIX U YBJICUEHHBIX
CHEIUaINCTOB. B CBSI3M ¢ 9TUM aKTyalnbHOM 3ajmadyeil SBISETCS MOATOTOBKA
CHEIUAIMCTOB B COOTBETCTBUHU C NMTPO(PECCHOHATBHBIMU TpeOoBaHUIMH oTpacin. [Ipu
9TOM TpeOyeTcs TOCTOSHHAS aKTyajdu3alnus 3HaHWW, TPHOOPETEHUE HOBBIX
KOMITETCHIINHA, (D)OPMUPOBAHKE HOBOTO THIIA MBINIIECHUSA. B 3TOM CMBICIIE BaKHYIO
POJIb UTPAET MPOIECC U3yUCHHsI 0A30BBIX OCHOB CYIICCTBYIOIINX TEXHOJOTHUHN €IIIe B
IITKOJTBHOM BO3pacTe, C OPUEHTHPOM Ha CaMbIe TIEPCTICKTUBHBIE CITOCOOBI M MaTepHaIbI

[enecoobpa3nocTs mpuMeHeHust BJIA yxe n1aBHO He 00CYK1aeTCsl U CETOHS Ha
pBIHKE TpyAa CyYIIEeCTBYeT mpodeccus-oneparop OECHUIOTHOrO JIETATEIBHOTO
amnmapara.

JlonmonHuTenbHas — 001meoOpa3oBaTeNibHasi — oOIepa3BUBAIONasl  MPOTpaMMa
«CBOPKA N YHPABJ/IEHUE BECIIMJIOTHUKAMM» (nanee — IIporpamma)
[Iporpamma peanu3yercss B pamkax (eaepalibHOTO MPOEKTa «YCIex KakIoro
pebeHKa» HaIMOHALHOTO MpoekTa «O0pa3oBaHue.

[Iporpamma pa3zpaboTaHa B COOTBETCTBUU CO CJIEIYIONIUMU HOPMATHUBHBIMU
JIOKyMEHTaMU:

v’ @enepanbubiii 3akoH Poccuiickoii @eneparun ot 29 nexabps 2012 roma Ne 273

«O06 obpazoanuu B Poccuiickoit ®@enepanumn» (ct. 2, cT. 15, c1.16, c1.17, CT.75,

cT. 79) (nanee — A3 Ne 273);

v Tlpuka3 Munucrepcra mpocsemienuss P® or 27 wuroas 2022 r. Ne 629 “06
yTBepkaeHun llopsaka opraHM3aluu W OCYIIECTBICHUS O0pa3oBaTeIbHOU
NeSATeTLHOCTH TI0 JIOTIOJTHUTEIILHBIM 00111e00pa30BaTeIbHBIM MpOorpaMMam’’

v' MeToanYecKHe PEKOMEHJAIMU [0 IPOEKTHPOBAHUIO  JOMOJHHUTEIBHBIX

oO1mepa3BuBaronMx mporpamm (micbmo Muno6puayku Poccun ot 18.11.2015 Ne 09-

3242);

v TlocTaHOBJIEHHE TJIABHOIO I'OCYAAPCTBEHHOIO CaHMTApHOIro Bpada Poccuiickoii

®enepanun Ne 28 ot 28.09.2020 roga «OO0 yTBEpKIEHWU CAHUTAPHBIX TPABUI

2.4.3648-20 «CaHUTapHO-3MUAEMUOJIOTHYECKHE TpeOOBaHUS K OpraHU3alMsIM

BOCIIUTaHUS U 00Y4YEHUSI, OTJIbIXa U O3JOPOBJICHUS AETEH U MOIOJICHKI.
HopmaTuBHBIE JOKYMEHTBI, PperyJupyiouiie HCH0Jb30BaHHEe CEeTeBOM


http://%D1%83%D1%80%D0%B0%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B5-%D0%BA%D0%B0%D0%BD%D0%B8%D0%BA%D1%83%D0%BB%D1%8B.%D1%80%D1%84/files/upload/2015-12-02_(10).pdf
http://%D1%83%D1%80%D0%B0%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B5-%D0%BA%D0%B0%D0%BD%D0%B8%D0%BA%D1%83%D0%BB%D1%8B.%D1%80%D1%84/files/upload/2015-12-02_(10).pdf

¢opmbi:
v [Tucemo MunoOpuayku Poccum ot 28.08.2015 roma No AK — 2563/05 «O
METOJMYECKMX PpEKOMEHJIalusIX» BMecTe C (BMecte ¢ MeTtoauyeckuMu
PEeKOMEHJIalMAMHU [0  OpraHu3alMh  00pa3oBaTEIbHOW  JEATEIBHOCTH  C
UCIIOJIb30BaHUEM CETEBBIX (POPM peanu3aliiii 00pa3oBaTeIbHBIX IPOTPAMM);
v' Ilpuka3 MuHHCTEpCTBA HAayKW W BBICHICTO 00pa3oBaHus PoCCHICKOI
@enepanuu 1 Munucrepcersa npocsemenns Poceurickonn ®enepannn ot 05.08.2020
r. N 882/391 "O6 opranmzanuu U OCYIIECTBIEHUN 00pa30BaTEILHON JACITEILHOCTH
IpH ceTeBOM (popMme peasrns3arii 00pa3oBaTEIBHBIX TPOTPAMMY).

HopMmaTuBHbBIE TOKYMEHTBI, PeryJHpyoliie UCI0JIb30BAHUE 3JIEKTPOHHOT 0
00yyeHHs U TUCTAHUMOHHBIX TEXHOJIOTHIA:
v' Tlpuka3 MunucrepctBa obpazoBanus U Hayku PD or 23.08.2017 roma Ne816
«Ilopsimok TpUMEHEHUsS] OpraHU3AlMIMHU, OCYIIECTBIISIIONIUX 00pa30BaTEIbHYIO
NEATEIbHOCTh  AJIEKTPOHHOTO  OOYYeHMs, JUCTAaHIIMOHHBIX  0O0pa30oBaTEIbHBIX
TEXHOJIOTUI MPHU peau3aiii 00pa30BaTEIbHBIX IPOTPAMM;
v' Ilucemo MunucrepctBa 00pa3oBaHHMs W HayKd YIIBSHOBCKOM 00JacTH OT
21.04.2020 Ne 2822 Metoanueckue pekomeHaanuu «O peaau3anuu T0M0THUTEIbHBIX
00111e00pa30BaTENIbHBIX MPOrPAMM C TMPUMEHEHUEM JJIEKTPOHHOTO OOYy4YeHHS U
JIMCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTUI»;
v Meroauueckue pekomenganmu ot 20 wmapra 2020 r. 1o peanusanyu
0o0pa30oBaTeNbHBIX MPOTrPpaMM HayaldbHOrO OOLIEro, OCHOBHOIO OOILIEro, CPEIHEro
oOiiero oOpazoBaHusi, 00pa30BaTEIbHBIX MPOrpaMM CpeaHEro MpodecCuoHaIbLHOTO
0o0pa30BaHus U TONOJHUTEIBHBIX 00111€00pa30BaTeNIbHBIX MPOrPaMM C IPUMEHEHUEM
AIIEKTPOHHOTO OOYUYEHHUS U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

JlokajibHble AaKThl MYHHIMIIAJIbHOIO OKH/I:KETHOr0 00111€00Pa30BATEIBLHOIO

yupexaeHusi ropoaa YiabsHoBcka «I'umHazus Ne6 um. IL.H. YabsiHoBa»:

v' VceraB MyHHUIMOAIBHOTO OFOKETHOIO 00IIE00pa30BaTEILHOTO YUPEKICHHUS
ropoaa YnbsiHoBcka «I ' mmHazus Ne6 um. M.H. YibsHoBay;

v Tlonoxenue o aerckom texHonapke «IIIkonsHbIit KBaHTOpIHYMY;

v' Tlonoxenue o pa3paboTKe, CTPYKTYPE U HOPSIIKE YTBEPIKIAECHHUS TOOIHUTEIBHOM
oO11iepa3BuBaroLei MPOTPAMMBI MYHHIUITATBHOTO OI0IKETHOTO
00111e00pa30BaTeIbHOTO YupexkaeHus ropoaa YibsiHoBcka «I'umHazust Ne6 um. M.H.
YbssHOBAY;

v' Tlonoxenue 06 opraHm3aiuu 00pa30BATENLHOIO IPOLECCA C HCIOIL30BAHMEM
AJIEKTPOHHOTO OOyYEeHUSI MU JUCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHI B
MYHUITUTIATFHOM ~ OIO/DKETHOM  O0IIeo0pa3oBaTeIbHOM  YUPEXKIACHHH  TOpoJa
ViesaHoBcka «I'mmuazus Ne6 nm. M.H. ViesiHOBaY;

v' TlonoxeHue O NPOBEICHUU MMPOMEKYTOYHOW H HMTOTOBOM  aTTECTAlUU
O0yYarOIINXCS MyHUITUTIATHHOTO OI0[KETHOTO 00111€00pa30BaTEIbHOTO YUPEKICHUS
ropojia YibsiHoBcka «I'umHuazus Ne6 um. M.H. YnbsHoBay;

Hacrosmass mporpamMma TmpeaHa3HayeHa [JIsi  peav3aludd  HPaKTUKO-
OPUEHTHUPOBAHHOTO O0YUYEHUS C BOBJICYEHUEM OOYUYAIOIIMXCS B TEXHOJOTUYECKYIO U
WHXEHEPHYIO CpeNy.

HanpaBieHHOCTH NPOrPpaMMbl TEXHUYECKAS.



Jlannas oOiiepa3BuBaroilas nporpaMma JAOMOTHUTEIBHOIO 00pa3oBaHus AeTe
MMEET TEXHUYECKYI0) HAMNPABIECHHOCTh M IO3BOJIIET IOJIYYUTH JOMOJHUTEIBHOE
oOpazoBaHue B o00OsacTh B 00JIaCTU KOHCTPYHMPOBAHUS, MUIOTHUPOBAHUSA,
IpPOrpaMMUpPOBaHUs  OCCIMJIOTHBIMM ~ JIETAaTEJNbHBIMU  ammapaTtaMud. (OcBOoeHHas
mporpamMma o0OecreunBaeT JJOCTATOYHBIA O0BEM 3HAHWHA, HEOOXOIUMBIX IS
IPOEKTHOM JIESITEIbBHOCTU IIKOJIBHUKOB CTAPLIMX KJIACCOB, IO3BOJSET CO31aTh
ONaronpusITHBIE YCIOBUA JUIS Pa3BUTHS KOMMYHHUKAOEIbHBIX, UCCIEI0BATEIbCKUX U
TBOPYECKUX CTIOCOOHOCTEN MIKOJIbHUKOB.

[IporpaMMa TO3BOJISIET CO37aBaTh OJIArONpUATHBIC YCIOBUS ISl Pa3BUTHS
TEXHUYECKUX CIIOCOOHOCTEN MIKOJIBHUKOB.

[IporpamMma mpenmonaraer Tak k€ (OPMHUPOBAHHUE AITOPUTMUYECKOTO
MBIIIUIEHUSI U HABBIKOB MPOTPAMMUPOBAHUs. JTa MPOrpamMma sIBISIETCS MPUKIATHOM,
HOCUT IIPaKTUKO-OPUEHTHPOBAHHBIM XapakTEp W HalpaBlI€HAa HA OBJAJICHUE
yUYalIUMHCST TEXHOJOTUH O00pabOTKM pa3iIMyYHbIX BUJOB HH(OPMALMU OCHOBHBIX
IIPUEMOB IPOrPaMMHPOBAHUS.

OOpa3oBateqibHast 00JacTh NPOrpaMMBbI-IEKTPOHUKA, PAAUOTEXHUKA,
KOHCTpyHpOBaHue, nporpammupoBanue. IIporpamMma mo3Bossier chopMupoBath y
OOy4YaroIMXcsl yCTOWYMBBIE 3HAHUS B 00JAaCTH KOHCTPYUPOBAHUS U MOJIEITUPOBAHUS
BAC, TexHOI0rn4eCcKrue HaBLIKU

YpoBeHb 0CBOCHUSI IPOTPAMMBbI-CTAPTOBBII.

AKTYaJIbHOCTh JJAHHON MPOTrpaMMbI COCTOMT B TOM, YTO OHAa COCTaBJIEHA C
y4€TOM COBPEMEHHBIX MOTPEOHOCTEH pbhIHKa B CHEHUAIACTaX B 00JIacTU
UHPOPMALIMOHHBIX ~ TEXHOJOTHHM. VYUHUTBHIBAETCA W MEX JIUCHUIUIMHAPHOCTH
MH(POPMAIIMOHHBIX TEXHOJNOTWHA. JlaHHas mporpamma JaeT BO3MOXKHOCTb JETSIM
TBOPYECKH MBICIUTh, HAXOJAUTh CAMOCTOSITENIbHBIE WHIWBHUAYaJIbHBIE DPEIICHUA, A
NOJIy4YCHHBIE YMEHHsSI M HAaBBIKM NIPUMEHATh B KU3HU. Pa3BUTHE TBOPYECKHX
CHOCOOHOCTEM MOMOTaeT Tak ke B NpOo(eCCUOHATBbHONW OpPUEHTAIMH TTOAPOCTKOB.

CoBpeMeHHbIE TEHJECHLUN Pa3BUTHSI POOOTU3UPOBAHHBIX
KOMIIJIEKCOB B aBUALMU MOJIYYWJIM PEATM3ALMIO B BUI€ OCCIIMIOTHBIX aBUALMOHHBIX
cucteMm (BAC).

B nHacrosiee BpeMs HabJt0/1aeTCs OrPOMHBII HHTEpEC K OECIUIOTHON aBUallUU
KaK THHOBAIIMOHHOMY HAMpPAaBJICHUIO PA3BUTHUSI COBPEMEHHOU TEXHUKHU, XOTSI UCTOPHUS
pa3BUTHSI ATOTO HampaBJieHUs Hayajiack yxe Oosnee 100 jmer Tomy Hazan. PasButue
COBPEMEHHBIX M MEPCHEKTUBHBIX TEXHOJOTUHA MO3BOJISET CETOAHsS OECHUIOTHBIM
JIeTaTeNIbHBIM anmnaparam YCIEITHO BBITOIHITh TaKUE PYHKIUU, KOTOPBIE B MPOIILJIOM
ObUIM UM HE JOCTYIIHBI WJIH BBIMOIHSUIUCH IPYTUMH CUJIaMU U cpeAicTBamMu. biaronaps
pOCTY  BO3MOXKHOCTEH M  TOBBIIIEHUIO JOCTYIHOCTH JIPOHOB, NOTEHIHAI
UCIIOJIb30BaHUs UX B Pa3HBIX cpepax SIKOHOMHUKHU CTPEMUTENIBHO PACTET. DTO CO3/1aJ10
HEe00X0aMMOCTh B HOBOM mipodeccun: onepatop BAC.

Hactosmas oOpa3zoBaTenbHas IporpaMma I0O3BOJISIET HE TOJBKO OOYYHTH
pebeHka mMoaenupoBath U KOHCTpyupoBaTh BIIJIA, HO U MOATOTOBUTH ydamuxcs K
IUIAHUPOBAHUIO U OpraHu3aluud padoThl HaJ Pa3HO YPOBHEBBIMH TEXHHUYECKUMHU
MIPOEKTaMU U B JaJIbHEHIIIEM OCYIIIECTBUTh OCO3HAHHBIN BBIOOP BUAA IE€ATEILHOCTH B
TEXHUYECKOM TBOPYECTBE.

HoBu3Ha mnporpaMmbl COCTOMT B TOM, 4YTO OHAa YYUTHIBAET HOBBIC



TE€XHOJIOIMYECKHUE YKIaJlbl, KOTOpbIe TPEOYIOT HOBBII CIIOCOO MBILUIEHUS U TECHOTO
B3aMMOJEHCTBHS MPU TOCTOSIHHOM MOBBIIIEHUH YPOBHS MEX TUCHUIUIMHAPHOCTH
npoektoB. [Iporpamma wuHTErpupyer B ce0€ [OCTHIKEHUS COBPEMEHHBIX U
MHHOBAIIMOHHBIX HANPABICHUM B MaJIO OCCIMIIOTHON aBUAIUH.

BBeneHue B JOMOJHHUTENBHOE 00pa30oBaHUE OOIIEPAa3BUBAOIICH IPOrPAMMBI
«becnuiIoTHBIE JIeTaTeabHbIE allapaThDy C HCIOJIb30BAHMEM TaKMX METOOB, Kak
KOMaHJHas paldoTa, MOMCK NOpOoOJEeM M HMX NPAKTUYECKOE pEUIEHUE, aHalu3 |
0000IIeHNE OIbITa, MOATOTOBKA HCCIENOBATENIbCKUX IPOEKTOB M HUX 3allIWTa,
AJIEMEHTHI COPEBHOBAHUH U T.J., HEU30€)KHO U3MEHUT KapTUHY BOCIIPHUSITHS .

VYyammmucs TeXHUYECKUX JUCLUILIAH, IEPEBOS UX U3 Pa3psiia YMO3PUTEIbHBIX
B pa3ps NPUKIAIHbIX.

OTanvuTebHbIE 0CO0EHHOCTH MPOTrPAMMBI

[TporpamMmMa cocTout U3 MoayJieH, (PyHKIIMOHAIBHO CBSI3aHHBIX MEXAY COOOU U
dopMupyroIUX y 00Yy4aroIIMUXCs MPEACTAaBICHUE U NOHMMAaHUE BO3MOYKHOCTEU M
NEPCIEKTUB Pa3BUTUS COBPEMEHHBIX TEXHOJOTMH B 00sacTU OECHUIOTHBIX
aBUALIMOHHBIX CUCTEM U BO3MOKHOCTSIX UX MTPAKTUYECKOM CBSI3U C TEOUH(POPMATUKOM.
Monynu nporpaMMmbl AarOT BO3MOXHOCTh OOYy4YaloIIEMyCs B TE€UEHHE Y4eOHOTO
NeproJia TMO3HAKOMUTBCA C KaXAbIM M3 TEPEUMCICHHBIX HANpaBICHUA U
ONPENENUTHCS CO C(epoil CBOUX MHTEPECOB C LENbIO AAIbHEUIIEro (POKYCHpPOBaHUS
MO3HABATEJILHOTO MHTEpeca Ha KOHKpeTHOU obsiactu BAC wnu reonndopmaTuka.

KauecTBO moAroTOBKM 00€CIIEUMBAET JBYXYPOBHEBAS CUCTEMA PAOOT:

VYyeOHble Keichl MpeaHa3HAYeHbl ISl YIUIyOJIeHHsl 3HaHUW, (HOPMHUPOBAHUS
YCTOMYMBOTO MHTEPECA U PACUIMPEHUsI 00pa30BaTEIbHBIX BO3MOKHOCTEH yUalXCs.

VY4eOHO-HUCCen0BaTENbCKIUE  TPOEKThl  BBIMNOJHAIOTCS — OOy4YarolUMUCS
CaMOCTOATENIbHO B WHIAWBUIYAJIBHOM IOPSJIKE IIOJ PYKOBOJCTBOM IIefarora B
nepuoAbl MEXKIy MOIyJIsMU. B Xojie BBIMOJIHEHUS MPOEKTa W3Yy4aroTcsl W30paHHbIE
BOIIPOCHI OTHENBHBIX TEM, UMEIOIIMX aKTyaJIbHOE NMPUKJIAJAHOE WIM TEOPETHYECKOE
3HayeHue. Y ydaimuxcs OpMUPYIOTCS HABBIKM CAaMOCTOSITENILHOTO MOMCKA U aHalin3a
uH(popMauu, TMOCTAaHOBKH, MPOBENCHMs, OOpabOTKM M aHaau3a SKCIEPUMEHTA.
VYyampecss  Moiy4arOT  ONBIT  CAMOCTOSITENBHBIX  3KCHEPUMEHTAIBHBIX U
TEOPETUYECKUX U3BICKAHU.

N HHOBAIMOHHOCTH MPOTPaAMMBI

NHHOBAaLIMOHHOCTh JAHHOW MPOTPAMMBbI  3aKJIIOYAETCs B TOM, YTO OHA
IpeAnojaraeT MNpPOBEIECHUE COPEBHOBAHWW C JETCKUMHM TEXHONApPKaMH JAPYTHX
ropojioB, yuactre B copeBHOoBanusx WorldSkills 1umtor.Matepuan kypca mo3BoJisieT
IIKOJIbHUKAM TOJIyYUTh T€pPBOHAYAJIbHbIE 3HAHMUSI B OO0JIACTAX OJIEKTPOHUKH,
PaAMOTEXHUKH, HABUTALMM, CHUCTEM IME€pPEAadyd JaHHbBIX, HPOrpaMMHPOBAHUU
3HauuTeNbHAasg 4YacTb pPaOOThl BBIMOJHACTCS ILIKOJIBHUKAMH CAMOCTOSTEIBHO C
UCIIOJIb30BAHUEM  CIIELMANBHBIX nporpamMM. [IporpamMmma TakXe OXBaTbIBaeT
pas3vyHble BUIBl JACSITEIBHOCTH, TAaKMX KaK IPOEKTHYI0, HCCIEA0BATENbCKYIO,
npakTU4Yeckyro. YacTb paboT npeAnoaraeTcsi BhIMOIHATh B COCTaBe TPYyIIIL.

Ileparornyeckasi Hesaecoo00pa3HOCTb HACTOSIIIEH IPOrPAMMBbI 3aKIH0YAETCS B
TOM, 4YTO IIOCJIE OCBOEHMS OOydarolluecs MOJIy4yaT 3HAHUA U YMEHHs, KOTOpbIE
HO3BOJIAT UM IOHSTh OCHOBBI YCTPOMCTBA OECIMJIOTHOTO JIETATEJIBHOIO ammnapara,
IPUHLUIIBI pabOThl BCEX €r0 CUCTEM M HUX B3aUMOJEWUCTBHSA, a TAK)KE YIPABICHUE



BIIJIA. Hcnonp3oBaHuE pa3audyHBIX HHCTPYMEHTOB pa3ButTus soft-skillsy nereit
(urpo-mpakTUkKa, KOMaHJHas paboTa) B COYETaHMHW C pa3BUTHEM Yy HHX hard-
kommneTeHui (workshop, tutorial) mo3BonmuT chopMupoBath y peOCHKaA IEIOCTHYIO
CUCTEMY 3HAHUM, YMEHHUI U HaBBIKOB.

Anpecart nporpammbl. [Iporpamma «Mup 6eCIUIOTHUKOB» OpUEHTHPOBaHA Ha
JieTel MKOIBHOTO Bo3pacTa 14-17 net. B 3ToM Bo3pacTe NOAPOCTKY HAUMHAIOT JI€JIaTh
yCHEeXW B KOHKPETHBIX BHJIAX ACSITCIBHOCTH, OHHM BBICKA3bIBAIOT MBICIH O CBOCH
Oynymeit mpodeccuu. Y HUX HOPMHUPYETCS CaMOCO3HAHUE, CAMOOIICHKA.

O0bEM 10NMOTHUTEIBHOM 001epa3BUBAIOLIEH IPOrPaMMBI

[Iporpamma «Mup 6eCIMIIOTHUKOBY» COCTOUT U3 MATH Pa3JeiioB, pacCUMTaHa Ha
1 rog oOydyeHUs MPOAOKUTEIBLHOCTHIO 72 4Yaca, ABa aKaJleMHYeCKHX 4aca B
He/AeJII0

Cpok ocBoenusi mporpammsl: ¢ 05.09. 2023r., mo 31.05.2024r.

@®opma 00ydeHHsA: OUHAS, JMCTAHIMOHHASA-TOJIbKO IPHU HEOOXOIAMMOCTH

HamoJiHsieMOCTh rpyniibl: MAKCUMAJIBHOE KOJTMYECTBO 00YJAIOIINXCS B TPYIIIE
12 yenoBek

[punuun ¢opmMupoBaHusi TpPyNIN: TMPUHUMAIOTCA BCE JKENAIONINE, HE
UMEIOIINE METUIIMHCKUX MPOTUBOMOKa3aHuil. ['pynmna ¢popmupyercs B 3aBUCUMOCTH
OT HayaJIbHBIX 3HAHUW U BO3pacTa JACTei.

DopMbI 3aHATHH:

OCHOBHBIMH BUJAMH YICOHBIX 3aHATHH 110 TIPOTPAMME SIBJISIOTCS CIACAYIONINC:

* KOJUIEKTUBHAs (Oecebl, KOHKYPCHI);

* paboTa B MUKpOTpynmnax (mpakTuyeckue padboThl, paboThl HaJ MPOECKTOM)

* UHIUBUTyaJTbHBIC;

* KOMIUTCKCHBIC 3aHATHS

Bo3MOXHO HCTONB30BaHUE MUCTAHIIUOHHBIX (OpM (IPpH HEOOXOIMMOCTH) C
ucrnosias3oBaHueM ceppuca Discord, 1m6o Google Meet

PexxuM 3aHsATMi: 3aHATUS TPOBOJAATCS OAMH Pa3 B  HeAeJw Mo 2
aKaJeMHUYecKHX Jaca.

OnuH HaOOp AJS MPAaKTHUYECKUX 3aHSATHUI pacCUMTaH Ha MCIOJIH30BAHUE JBYMS
nkoJpHUKaMu. Beero HadbopoB B a3pokBaHTyMme -15

1.210EJIX U 3AJJIAYHU TPOTPAMMBI

[{enn u 3axaun TpOrpaMMbl
Hear mporpammbl: co371aTh YCJIOBUSL ISl Pa3BUTHSI HMHTEpECAa U TBOPUECKUX
CIIOCOOHOCTEW  IIKOJLHUKOB, OOYYarolIMXcsi 1O TPOrpaMMe COBPEMEHHBIX
TEXHOJIOTHI B 00J1aCTU OECITUIIOTHBIX aBHAIIMOHHBIX CUCTEM.

3amayu nporpamMmbl

Oo0pa3oBaTenbHbIE:
. chopmupoBath y oOydaronIMxcsi yCTOMYMBBIE 3HaHUS B  o0OyacTu
MOJENUPOBaHus U KOHCTpynpoBanus bAC;
. Pa3BUTh y 00y4arOIMXCSl TEXHOJIOTMYECKHE HABBIKM KOHCTPYUPOBAHHS;

schopMUpOBaTh y OOYYArOMIMXCS HAaBBIKM COBPEMEHHOTO OPTraHW3aIMOHHOTO
HSKOHOMHYECKOTO MBIIIUICHHS, OOECMEeYMBAIOIINX COIUAIBHYIO aJanTaluio B



HBIHEIIIHUX YCJIOBUSAX;
* MpoOYXJEeHHE UHTEpeca K COBPEMEHHBIM TEXHOJIOTHSIM;
* (opMupoBaHUE HABBIKOB IIPH Mepeaade MoaydeHHON HHGOPMAIIUH.
Pa3BuBarwiue:
* pa3BUBATH YMEHMS TBOPUYECKHU MOJXOAUTH K IMTOCTABICHHOM 3a/1au¢e;
* MOJJCPKATh CAMOCTOSTEILHOCTh B Y4COHO-TI03HABATEILHOM JICATEILHOCTH:
* Ppa3BUTH HABBIKM B HUHKEHEPHO-KOHCTPYKTOPCKOMN Y MPOCKTHOM JIESITEIbHOCTH;
* pa3BuTHe PpaHTaA3MH U OOPA3HOTO MBIILICHHUS.
BocnuraTejbHbIE
* BOCHHUTATh TPYOJII00ME, pa3BUBAThH TPYIOBBIC YMEHHUS U HABBIKH;
* Ppa3BUTHE AKKYPATHOCTHU, SYCHUTUYUBOCTH;
* (opmupoBaHue ymMmeHUs paboOTaTh B KOMaH/IE;
* npodeccuoHaIbHAs OPUEHTAIINS 00yYarOITUXCS.

1.3 COAEP KAHHUE ITPOI'PAMMBbI

1.3.1 YueOHblii IIaH NPOrPaMMbI

Pa3znennl Tembl Kouan4ecTrBo yacos dopma
Teopusi IIpakTn Bcero aTTecTalun

Paznen 1 [YcrpoiictBo BBC 2 3 10 HaOmronenue,
TECTUPOBAHHE,
MpaKTHIeCKast
paboTa, 3amura
MPOCKTA,

Pasnen 2 [Pacuer BBC u ero cobopka |4 14 18 HaOmronenue,
MpaKTHIECKast
paboTa, omnpoc,
Oecena,
BUKTOPHHA,
3aIuTa
TPYIIIOBOTO
MPOEKTa

Paznen 3 |[Hactpoiika BITJIA B 2 10 12 HaOmroneunue,
mporpamme- KOH(PUTYpaTope MpaKTHIeCKast
paboTa, ompoc,
Oecena,
BUKTOpPUHA

Pasnen 4 |Cucrema FPV 1 9 10 HaOmroneunue,
paKTHYCCKas
paboTa, ompoc,
Oecena,
BUKTOPUHA




Paznen 5 [Ynpasnenue bBC 3 19 22 HaOmronenue,
MpaKTHYCCKas
paboTa, ornpoc,
UTOrOBas
aTTeCTaIns

Bcero 12 60 72

1.3.2 Conep:xaHue y4eOHOIo0 IJIaHa

Paznen 1«Ycrpoiicteo BBC»

Tema 1.1, 1.2 Beegenune. MHCTPYKTaXK 110 TEXHUKE 0€30I1ACHOCTH

Teopusi: IlocranoBka 3amaum-ucnons3oBanue bBC. IlpenmymecrBa wu
HenocTaTku npu ucrnonb3oBanuu bBC. Ilpumenenne bBC B pa3mnuHbBIX OTpacisx.
Teopus BIIUIA. Anatomusa BITJTA

Ipakruyeckass padora NelTumer bBIUIA, KoMIUIEKTyOIIME U3IEIHS.
Osnakomnenune [IK, pama, nBurarenmu, ESC, npuemHuk, anteHHsl, cucrema FPV,
Buacokamepa. [losieTHbId KOHTPOJLIEP.

Ha3HA4YeHMe, noAKIYeHue K Betaflight, neMoHcTpanusi aBuaropusonra

dopma KOHTpOJsA: Oecena, onpoc, aHAIU3

IIpakTuyeckas padora 2: «Axkymyisitopsl 11 bBC-munun. YcerponcTBo
aKKyMYyJISTOpA,

DIEKTPUYECKUE  XApaKTEPUCTHUKH, NpaBWja  OKCIUIyaTalud,  TEeXHHUKA
0e30MacHOCTH»

3apsaKa akKyMyJIsITOPOB

dopma KOHTPOJIsI: Oecenia, OIpoc, aHAIIN3, HAOTIOICHNE

IIpakTuyeckass padora 3 «llogkitoueHME W HACTPOWMKA CHMYJISITOPay
BBITIOJTHEHNE TOJIETOB HAYaJIbHOTO YPOBHS CJIOKHOCTH: B3JIET, yJIE€pP’KaHHUE BBICOTHI,
BBITIOJTHEHNE PA3BOPOTOB, Iocanka. [lomersr BEIMONHATE B pexxnuMe BusyaabHo

IMpakTuyeckas padora 4 «Brmonnenue noneroB Ha BBC wu3 Habopa
«CHOPTUBHBIN»:

IpakTnueckas padora 5 «Urorooe 3ansitue: Kak Bbl monnmaere FPV, uto
3TO?»

dopma KOHTPOJIsI: Oecenia, OIpoc, aHAIIN3, HAOIIOICHUE

Pa3znes 2 «Pacuer BBC u ero coopka

Tema 2.1 «Bp100p ucxoaHbIX JaHHBIX 11s pacdyera BIIJIA»

Teopusi: Teopus nosera bBC BepToneTHoro tumna

IMpakTuyeckas padora 6: BeiOop ncxomubix nanubix s pacueta bITJIA:

Tema 2.2. Teopusi KAKKyMyJsTOpPBI, Hcnionb3dyemble Ha BBC. Xapakrepuctuku»

IIpakTuyeckas padora 7: «PacdyeT akkyMynaTopa U BpeMeHH mojeTa. Beioop
BUHTOMOTOPHOM T'PYIIIBI.

XapakTEepUCTUKU MOTOPOB U BO3AYIIHBIX BUHTOBY

Tema 2.3 «Teopusi BbINOJHEHHUS NASJIbHBIX pad0T»



IIpakTuyeckas padora 8: «OOopynoBaHME W MaTepUabl MPHU BHINOJHEHUU
naku. (IOChl, TMPUIIOW, TpaKTHYeCKas Tmalka Ha ydeOHoM ruiate» TexHuka
0e30MmacHOCTH

IIpakTnueckass padora 10: «BpimonHeHue Maiky Ha y4yeOHOHW MOHTaKHOMU
iaTe»

IIpakTnyeckas padora 12: «COopka kBagpokontepa u3 Habopa EDU-
ARDRACE»

IIpakTnyeckas padora 13: «COopka kBagpokontepa u3 Habopa EDU-
ARDRACE»

IIpakTnyeckas padora 14: «COopka kBagpokontepa u3 Habopa EDU-
ARDRACE»

IIpakTuyeckas padora 15: «COopka kBagpokontepa u3 Habopa EDU-
ARDRACE»

Tema 2.4 Teopus «YcrpoiictBo LiPo akkymyasiTopoB»

IIpakTuyeckas padora 16. HroroBoe 3anstue: «Pabota ¢ 3apsaHBIM
ycTpoicTBOM, noctaHoBka AKbB Ha 3apsa»

dopMa KOHTPOJIA: TECTUPOBAHUE, Oeces1a, ONPoC, aHAIINU3, HA0JII0IeHUE

Pazgean 3 «Hacrtpoiika BIIVIA B nporpamme -KoH(puUryparope»

Tema 3.1 Teopus: «Ha3sHayeHue mnporpaMM HACTPOMKH MOJETHBIX
KOHTPOJLJIEPOB)

[Iporpammer Mission Planner..

IIpakTnueckas padora 17 «YcraHoBKa mOporpaMMbl Ha KOMIIBIOTED,
NOJKIIOYEHUE KOHTpoJuiepa» JleMoHcTpauus BHAEO MOJETHOTO KOHTPOJUIEpa
«Myhobbylog»

IIpakTuyeckast padora 18: «Hactpoiika moneTtHoro koHtpoyiepa Matek
405 B nporpamme - koHduryparope Betaflight»

IpakTnueckas padora 19: «Hacrtpoiika nosietHoro koutposuiepa Matek 405 B
nporpamme-koHpurypatope Betaflight»

IIpakTueckas padora 20: «Hactpoiika nosernoro koutposepa Matek 405 B

nporpamme- koHpurypatope Betaflight»

IMpakTuyeckas padora 21: «Haznauenue u npunmun padotrsr ESCy»

@dopMa KOHTPOJIA: TECTUPOBAHUE, Oeces1a, ONpocC, aHAINU3, HA0II0IeHHE

Pa3znen 4 «Cucrema FPV

Tema 4.1 Teopus «Ha3nauenue cucrembl FPV» IlocranoBka mpoOiemsi:
«cnenoi moser», «Ypa, s BUXKY 3€MJIIO C BBICOTBI ITUYBETO MOJIETa, HO g Ha 3emiie!».
['pynmnoBoe KOHCTPYHUPOBAHUE CUCTEMBbI

IIpakTnueckas padora22: «Bxmouenne BBC mnox TOk, O3HaKOMIIEHHE C
cuctemourt FPVy.

IIpakTnueckas padora 23: «CocraB cucrembl FPV, pa3Melenne 31eMeHTOB
cuctembl Ha bBC, B3aumoneiictue ¢ cuctemamu bBC. MonTax cuctemsl Ha BBC

IIpakTnueckas padora 23: «TpaHcigaropei(iepenaTunuky) BUACOCUTHAIA.
[IpreMHUKH BUACOCUTHAIIA.

HacTtpoiika kaHaiaoB nepenayn/mprueMan

IIpakTnyeckas padora 24:  «MonTax cucremsl Ha BIIJIA BkimtoueHue moa



TOK, HACTPOMKA U UCIIBITAHUS

IIpakTudeckas padora 25: Mtorosoe 3ansitue: «MoHTax cucteMbl Ha BILIA,
BKJIFOYEHHE MOJT TOK, HACTPOMKA W UCTIBITAHUS»

dopma KOHTPOJISL: TECTUPOBAaHUE, Oece1a, OIpoc, aHaIU3, HAOI0/IeHNE

Pa3znen 5 «Yupasienne BBCy»

Tema 5.1 Teopus «OcCHOBBI TeopMH YHpaBjeHHs OecnmWIOTHbIM JIA
BEPTOJIETHOTO THUIIA)

IIpakTuyeckas padora 26: «COopka OJHOKAaHAIBHOW JIMHUM TNEperayn
CUTHAJIOB YNPAaBIIEHUA 000POTAMH JIBUTATENs], CEPBOMAILIMHKOM

IIpakTnueckas paodora 27: «M3ydeHWe myiabTa YyIOpaBICHUS, YCTaHOBKa
PEKHUMOB, MPUBSI3KA MyJIbTa YIPABIECHUS K TPUEMHUKY

IIpakTnueckas padora 28: «KamuOpoBka paauo, KaauOpPOBKa PEryJSITOPOB
o0opotoB. Texnuka 6ezonacHocT npu kanubpoBke ESCy»! PabGoThl BBINMOIHATE CO
CHATBIMH Iponesuiepamu! ! !

IIpakTnueckas padora 29: «IloaroroBka Kk NeEpBOMY 3aIlyCKy JABUTATEIECH»

IIpakTnueckas paodoora 30: «BrpImomHeHHE TPEHHPOBOYHBIX IIOJETOB HAa
nosmrone «Hocom B mepen, monersl OoT cebs-Ha ceds, BIEBO-BIIPAaBO, BO3BpAT Ha
UCXOJIHYIO TOUKY, TOCaIKa

IIpakTnueckas padoora 31: «BpImomHEeHHE TPEHHPOBOYHBIX IIOJETOB Ha
nosmrone» Hocom Bmepen, mojieTel OT ceOsi-Ha cels, BIEBO-BIPaBO, BO3BpaT Ha
UCXOJIHYIO TOUKY, TOCaJIKa

IIpakTnueckas padora 32: «FPVnunorupoanue»

IpakTnueckas padora 33: «FPV nunorupoBanue»

IIpakTnueckas padora 34: «FPV nunorupoBanue»

IIpakTnueckas padora 35: «FPV nunoruposanue»

IIpakTnueckas padora 36: Nrorosoe 3austue: «FPV nuinotupoBanue»

Tema 5.2 Teopusi «OTUeTHAA CECCUA MO MPOrPaMMe)

dopMa KOHTPOJIA: TECTUPOBaHUE, Oece1a, ONpoC, aHAIN3, HA0JII0IEHHUE.

1.1. Ilnanupyembie pe3yJbTaThl HPOTPAMMbI

[To utoram oOyueHus y ydamuxcs JOIKHO cHOPMHUPOBATHCS MPEIACTABICHUE O
BO3MO>KHOCTSIX COBPEMEHHBIX a3PO-TEXHOJIOTHii. B pe3ynbTare 0CBOCHHUS MPOrPAMMBI
0OyJaroLuiics 10JKeH NPUOOPECTH CIEAYIOUINe 3HAHUS, YMEHHS U HaBBIKU:

IIpeameTHbIe:

s mpuoOpeTeHrne OOyYalomUMUCS 3HAHUK B 00JaCTH MOJCTUPOBAHHUS U
KoHcTpyupoBanust bAC;

* popMuUpOBaHUE TEXHOJIOTUYECKUX HABBIKOB,;

* IOJTyYEHHUE MIPEACTABICHUA O COBPEMEHHOM OPTaHU3allMOHHO-3KOHOMUYECKOM
MBITTUICHUU

MeTtanpeamMeTHbie:

* COPMHUPOBAHHOCT, Yy OOYYaIOIMIMXCSI CAMOCTOSITEIBHOCTH B y4eOHO-
MMO3HABATEILHON ACATEIbHOCTH;

*pa3BUTHE CIIOCOOHOCTH K CaMOpEaM3alMK U LIEJeyCTPEMIEHHOCTH

c(hOpPMHPOBAHHOCTh Y O0YUYAIOMIMXCA TEXHUUYECKOTO MBIIUICHUSI U TBOPUYECKOTO
o/Xo0/1a K pabore;
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* Pa3BUTOCTH HAaBBIKOB HAy4HO-UCCIIEI0BATEIbCKOM, VUHKEHEPHO-
KOHCTPYKTOPCKOW U IPOEKTHOU JAEATEIbHOCTH;

JIMYHOCTHBIE!

*c(pOpMUPOBAHHOCTH KOMMYHUKATUBHOMN KyJIbTYpbl 00Y4aroIIUXCsl, BHUMaHUE, U
YBaXXEHUE K JIHOJSM;

* pa3BUTUE TPYJOJIOOHUS, TPYAOBBIX YMEHUN M HABBIKOB, IIUPOKHH KPYro3op
3HAHUM;

* c(hOPMHUPOBAHHOCTh YMEHHUS IJIAHUPOBATh paldOTy, MPEABUAECTH pPE3ysbTaT U
JOCTHUIaTh €ro;

* chOPMHUPOBAHHOCTh ~ CIOCOOHOCTH K  NPOAYKTHUBHOMY  OOIIECHHIO U
COTPYIHHYECTBY CO CBEPCTHHKAMU M B3POCIABIMH B TPOLECCE TBOPYECKOMN
NeATEIbHOCTH

11



KOMILIEKC OPTAHU3AIIMOHHO-TIEJATOT'MYECKHUX YCJIOBUM

2.1. KAJJEHIAPHBIN YUEBHBIN T'PA®UK

Ne Tema 3ansaTHA Kou- ®opma 3aHATHA dopma Hara Hara IIpuunna
n/n BO KOHTPOJIS wianupyem | pakTuyecka | MU3MEHEHHU
4acoB as (umcJo, 1 (YuCI0, 1 1aThI
1 | Tema 1.1, 1.2BBenenue. MHCTpyKTaXk 110 TEXHUKE 2 | Teopernueckoe Bxonnoit
6e3onacnoctu. Tunsl BITJIA, koMIekTyoomue 3aHATHE C KOHTPOJIb
MPAaKTUYECKOMN
paboroi
2 «Axkymynsatopsl aiig1 BBC-munu. YcrpoiictBo 2 [IpakTrueckoe becena, ananus,
AKKyMYJISITOPA, JIEKTPUUECKHE XAPAKTEPUCTHUKH, 3aHATHE HaOJIOZICHUE, YCTHAs
3 | «[logkmroyeHue U HACTPOIKa CUMYJISTOPa 2 | UnguBupayanbHOE becena, ananus,
3aHsTHE HaOJII0/IeHNe
4 | «Bemonnenwue noneroB Ha BBC u3 Habopa 2 NunuBunyansHOE becena, ananus,
«CrOpTUBHBIN»: 3aHATHE HabJto1eHne
5 | «Bemonnenne bBPYnoneTos Ha cumymnsiTtope» 2 | UnguBuayanbpHOE becena, ananus,
3aHATHE HaOJIIOCHUE, OITPOC
6 | Tema 2.1 «BbpIOOp UCXOAHBIX TAHHBIX JIIS pacyeTa 2 TeopeTnueckoe becena, amanus,
BITJIA» 3aHATHUE C HaOII0IEHUE, OIIPOC
MPaKTUYECKOMN
paboToit
7 | Tema 2.2. Teopust «AKKyMYJISTODBI, 2 | Teopermueckoe becena, ananus,
ucnons3dyemsie Ha BBC. XapakTepuctukm» 3aHATHUE C Ha0JI0IeHne, OpPoC
«Pacuer akkymynsTopa U BpeMeHu nosera. Beidop MPAaKTUYECKOMN
BUHTOMOTOPHOM I'pyIIbl. XapaKTepUCTUKHU paboToit
8 | Tema 2.3«Teopus BBINOIHEHUS NASIHHBIX pabOT» 2 | Teopetnueckoe becena, ananus,
O6opynoBaHue U MaTepUabl MPU BHITIOJIHCHUH 3aHATHE C HabIo1eHne
MAKH MIPAaKTUYECKOU

pabortoit




9 | «BrpinonHeHue naiku Ha y4eOHOM MOHTaXHOMH IIpakrTuka. becena, ananus,
iaTe» WnpuBuayansHoe | HaOmrozneHue
3aHATHE
1 | «C6opka kBazpokonTepa u3 HabopoB IIpaxTueckas becena, ananus,
0 paboTta B KOMaH e HaOJIOZICHUE, OITPOC
1 | «Cbopka kBazpokonTepa u3 HabopoB IIpaxTrueckas becena, ananus,
1 pabota B KoMaHae | HaOJOJICHHE, OIIPOC
1 | «C6opka kBazpokonTepa U3 HabOpPOB [IpakTnueckas becena, ananus,
2 paboTa B KOMaH/Ie HaOJIIOZICHUE, OTITPOC
1 | «Coopka kBazpokonTepa u3 HabOpoB [IpaxTueckas becena, ananus,
3 paboTta B KOMaH e
1 | Tema 2.4 Teopus «¥YcrpoiictBo LiPo Teoperuueckoe Habuntonenue, ananus
4 aKKyMyJIsITOpoB» PaboTa ¢ 3apsiiHbIM 3aHATHE C
15 | Tema 3.1 Teopus: «Ha3znauenue nmporpamMm Teopernueckue Omnpoc, ananus
HACTPOUKM MOJIETHBIX KOHTPOJIJICPOBY 3aHATUS Mactep
1 | «YcTaHoBKa nporpamMm Ha KOMIIBIOTED, NunnBunyansHoe | becena, ananus,
6 MOJIKJIFOYEHHUE MTOJIETHOI'O KOHTPOJLIEpa 3aHATHE
1 | «Hacrpoiika nonerHoro koutposuiepa Matek 405 B WnnuBuayansnoe | HaGmropenue paGota
7 nporpamMMe KoHpuryparope 3aHATHE B KOMaH/Ie
1 | «Hacrpoiika nonerHoro kontposuiepa Matek 405 B NnnuBuayansHoe | Ompoc, Habo1eHne
8 nporpamMMe KoHpuryparope 3aHATHE paboTa B KOMaH/ie
1 | «Hacrpoiika nonerHoro koutposuiepa Matek 405 B WunuBunyansHoe | becena, ananus,
9 nporpamMMe KoHpuryparope 3aHATHE
2 | «Ha3nauenue u npuHImn padotsr ESCy» WnnuBuayansnoe | HaGmonenue
0 3aHATHE
2 | Tema 4.1 Teopus «Haznauenue cucreMsl FPVy Teopernueckoe Ompoc pabota B
1 I'pynmoBoe KOHCTPYHPOBAHUE CUCTEMBbI 3aHSATHE C KOMaH/1e
2 | «Bxmrouenne BBC moj Tok, 03HaKOMIIEHHE C [TpakTnueckas becena, anams,
2 cuctemoit FPV» paboTa B KOMaH[Ie
2 | «CocraB cucremsl FPV, pa3menienne 3ieMeHTOB NunuBuayansHOE Hab6monenue pabora
3 cucteMbl Ha BBC, B3auMoieficTBHE ¢ CHCTEMaMH 3aHATHE B KOMaH]Ie
2 «Tpancnsaropsl(nepeaaTyYNK )BUICOCUTHAA. WnpuBuayansnoe | Onpoc, HabmoaeHne
4 [Ipuémunku Buneocurnana. Hactpoiika kaHanos 3aHATHE

13




25 | «Montax cucteMsl Ha BITJIA, BKiIroueHE 10 NupuBunyansHOE becena, ananus,
TOK, HACTPOMKA U UCIIBITAHUS» 3aHsTHE
2 | Tema 5.1 Teopust «OCHOBBI TEOPUH YIPABICHUS Teoperuueckoe Habmonenue Pabora
6 6ecriunoTHbIM JIA BepronetrHoro tuna» «COopka 3aHSTHE C B KOMaH/ie
2 | «3yuenue mynabTa ynpaBiIeHUs, yCTAaHOBKA WNHnuBunyansHoe Pabora B komane
7 PEKUMOB, IPUBSI3KA MYJbTA YIIPABICHUS K 3aHsTHE
2 | «KanuOpoBka paaro, KaIMOpOBKa PETyIsSTOPOB [IpaxTueckas becena, ananus,
8 o6opoTtoB. TexHuka 6e30MaCHOCTH MPH paboTta B KOMaH[e
2 | «IToaroToBka K mepBOMY 3aIyCKy JBUTATEIICH, [IpakTuueckas Hab6monenue
9 3amyck. Kanuoposka ESCy» paboTta B KOMaH/Ie
30 | «BoimonHeHue TPEHUPOBOYHBIX MTOJIETOB HA [IpakTuueckas Omnpoc, HaOmoaeHne
nosiurone» Hocom Briepen, nosieTsl 0T cedsi-Ha paboTa B KOMaH[e
31 | «FPV muiotupoBaHue» NnnuBuayansHoe Becena, ananus,
3aHATHE
32 | «FPV munotupoBanue» NnnuBuayansHoe Hab6mronenue, padora
3aHATHE B KOMaH]Ie
33 | «FPV munotupoBanue» NnnuBuayansHoe HaOmronenue
3aHATHE
34 | «FPV nunotupoBaHue» NunuBunyansHOE becena, ananus
3aHITUE HaOJII0IeHNE,
35 | «FPV nunotupoBanue» NnnuBunyansnoe | HaGmromenue pabota
3a/1aHKe B KOMaH/Ie
36 | OTueTHas ceccus Hrorosoe [InceMenHsIi onpoc,
3anstue(arrectanu | FPVnoners

14




2.2. YCJOBHUS peau3alu NporpaMMbl.

Hns  >pdexkTUBHOW peanu3allMd  HACTOSIIEH MNpOrpaMMbl  HEOOXOIUMBI
OIpe/IeNIEHHbIC YCIOBUA:

* HUIMYKE TIOMEIEHU A1 yUeOHbIX 3aHITUN, PACCYMTAHHOTO Ha 15 yenoBek u
orBeyaroiero Tpedboanusim Canllun;

* pETyJIsIpHOE MOCEUIeHNE 00YYarOIUMUCS 3aHITUH];

* HaJIM4re He0OXOAMMOro 000pyA0OBaHUS COTIACHO CIHCKY;

* HUTMYHE Y4eOHO-METOAMYECKOW Oa3bl: KAa4eCTBEHHBIC WILIFOCTPUPOBAHHEIC
OIIPENENIUTENI KUBOTHBIX M pACTEHUI, HayyHas M CIpaBOYHAs JIUTEPaTypa,
HAIJSIIHBIA ~ MaTepuan, pa3fgaTOuHBId  MaTepuan, MeTOAUYecKas JUTeparypa,
TEXHUUYECKOE OOeCTeueHue.

2.3 MartepuaJibHO-TeXHHYECKOe o0ecneyeHne NporpaMmabl
s ycrienmHoW peav3aliid mporpaMMbl HEOOXOAUMBI MMOMEILICHHE U yueOHas
Mebenb, coorBercTByomee CanlluH, wuHopmanmoHHble pecypchl, a Takke
CJIEIyIOLME MATePHAJIbI H 000pyAOBaHHE:

[TasgnpHast craHUsA-5 MIT.
JInmuHHOTYOLBI 5 MIT.
bokopesbl St
[Tpunon I[1IOC 61 Smr
Kanudons St
MynbsTumeTp 5 mr.
KoBpuk 115 maiku S mT.
Habop Tepm ycaxxkuparomuxcsi Tpyook 5 HabopoB
[IuHUET 114 3JIEKTPOHUKY U TOYHOW MEXAHUKH S IT.
10. XomyTsl actTukoBbie 2,5*200 (100mr)
11.9nexTponasabHUK C TIACTUKOBOM pyKosTKOM 100BT 21t
12. Hacronpnbiii cBetunsHuk noj Jamny INHOMECHC-13 Ha cTpyOriuHe
Smr.
13. Smuk qs uactpymenta « VEGA-19» nnmactukoBeiit STAYERS .
14. barapeitkuEnernl7erMaxAAbH6 200 .
15. Hpenb-mrypynosept ¢ LiPo akkymynsitopamu 2 1ir.

© oo Nk whE

2.4 HNudpopmanuonHoe odecneyeHne NporpaMmmbl

1.OdunmanbHbIf CauT WH>XEHEPHOTO JIULES No102.@opma
nocryma:https://102licey.ru/

2. B coumanbeHbixX ceTsx. Pexxum nocryna:

https://vk.com/engineer73;https://www.instagram.com/ing.licey/

3. 3. Bceé 0 KBAaJPOKOITEPAX. Pexum JIOCTYyTIA:
https://profpv.ru/category/stati/

4, CB00OOIHAS DHITUKIIONE U MYJIBTHKONTEPOB. Pexxum gocrymna:

http://multicopterwiki.ru/index.php/ArduPilot_Mega

2.5. dopma aTrTecTali U KOHTPOJIA
B nmanHO#l 0O0pa3zoBaTenbHON TpOrpaMme MPeayCMaTPUBAIOTCS CIEAYIOIINE
(bOpMBI KOHTPOJIST YCTIEBAEMOCTH YUAIIIHXCS:
BxoaHO#l KOHTPOJb TPUMEHAECTCS IMPU MOCTYIUICHHMH BOCIHUTAHHUKA B


https://102licey.ru/
https://profpv.ru/category/stati/
https://profpv.ru/category/stati/
http://multicopterwiki.ru/index.php/ArduPilot_Mega

KOJUIEKTUB M Ha BBOJAHOM 3aHATHM B ¢opMe cobecernoBaHUsl, TEXHUYECKOTO
TECTUPOBAHUS WM AHKETUPOBAHUS

['naBHBIN KpUTEpHIHA STOM 3Tale — JUArHOCTUKU-ITO MHTEPEC IMIKOJbHUKA K
JTaHHOMY BUAY AesTenbHOoCTH. CobeceioBaHUE Ha HAYaIbHOM dTare NPOBOJUTCS AJIs
TOr0, YTOOBI HAMETUTH IJIaH PabOThl YY4ETOM UHAUBUIYAJIbHBIX TUYHOCTHBIX KAUECTB
Y TBOPYECKHUX JAHHBIX JETEH

Texkymmii KOHTPOJIb IPOBOAMUTCA Ha KAXKIOM 3aHATUU. POpPMBI TEKYIETO
KOHTPOJISI, UCIIOJIb3YEMBIE B IIPOrPaMMe:

-YCTHBIW UJIA ITMCbMEHHBIN OIPOC;

-Ha0JII0ICHHE;

-Oecena;

-yCTHAasi IPOBEPKA 3HAHU;

-MHIUBUAYaJIbHOE 3aHATHS;

-PaKTUYECKUE 3aHATHUS.

B koHue nepuoaa oOydeHus 1Mo 0OIIepa3BUBAIOLIEH MPOrpPaMMe BBINOJIHAETCS
aTTeCTalUs yJaluXcsl.

Ienp arrecTauMM-BBIABICHUE NPOMEXYTOYHOTO M HTOTOBOIO  YpPOBHSA
TEOPETHUYECKUX 3HaHUM, NPAKTUYECKUX YMEHHM M HABBIKOB, MX COOTBETCTBUSA
IPOrHO3UPYEMBIM pe3yibTaTaM 00Iepa3BUBAIOLIEH IPOTPAMMBI.

3agauMm  aTrecTAMM-ONPEACIINTh YPOBEHb TEOPETUYECKOM IOATOTOBKU
y4Yaluxcs, BbIIBUTh CTENEHb CPOPMUPOBAHHOM MPAKTUUECKUX YMEHHUI M HABBIKOB,
COOTHECTHU IIPOTHO3UPYEMBIE U PEATIbHBIE PE3YJIbTAThI.

®opMa NpPoBedeHUSA ATTECTAUMM: NUCLMEHHbIUL Onpoc, evinoaHeHue PPY
noiemoe no mpacce, 1Ocie 4ero OyIeT JaH ypOBEHb OCBOCHHS IMPOrPaMMBbI C
IIPUCBOEHUEM COOTBETCTBYIOIIECH OLICHKU: OTJIMYHO, XOPOILIO, YAOBJETBOPUTEIHHO
(6blcOKULL, CPeOHUll, HU3KULL)

Kpurepun u nmokasarenud nNporpaMmbl, MO0 KOTOPHIM YCTaHABIUBAETCS CTENEHb
COOTBETCTBHUSI peaJibHbIX 3HAaHUH, YMEHHUI, HABBIKOB IpeACTaBieHa B Tabmuue 2.5.1

Tabnuua 2.5.1. Kputepuu u nokaszaTesu pe3yJibTaTHBHOCTH

IlokazaTenu (mapaMerpsl pe3yJbTATHBHOCTH Kpurepun
00pa30BaTeIbLHOIO NMpoIecca)

1.OnBIT OCBOEHUS yHaIIMMUCS TEOPETUYECKOU CooTBeTCTBHE  TEOPETUYECKUX
uH(popMaluu (TEOpeTUYECKUE 3HAHUS O pa3zesiaM 3HaHUI MPOrpaMMHBIM TPEOOBAHUSM.
y4eOHOTo IIaHa OOIepa3BUBAOLICH MPOTrpPaMMBI, OCMBICIIEHHOCTS -
BJIa/ICHUE crenuaiabHON TEXHUYECKOMN TPABIITBHOCTD HCTIONB30BAHMS
TEPMUHOTIOTHEH) CIIENUAIBHON (TEXHUYECKOM)

2.0nBIT TPAKTUYECKOU IEATEIIBHOCTH: CootBeTcTBHE MPAKTHYECKUX

OCBOEHHUE CIIOCOOOB JEATENbHOCTH, YMEHUN U YMEHHH M HABBIKOB MPOTPAMMHBIM
HaBBIKOB  (MPaKTHUECKHE YMEHHUS U  HAaBBIKH, TPEOOBAHHSM.
IIPEAYyCMOTPCHHBIC 001mepa3BUBarOLIEH CootBercTBHE MPUOOPETEHHBIX
OpOrpaMMOil,  HaBBIKM  COOJIIOJICHHSI  MPaBHII HAaBBIKOB 1o OBJIAZICHUIO
0€30macHOCTH) CreIaIbHbIM 000pyIOBaHUEM,

Kpurepuu oieHKk# ypoBHS TEOPeTHYECKOM MOATOTOBKH:

-gbicokuil yposenv(B) - yuammiics ocBoun Ha 80-100% o00BEM 3HaAHWMIA,
NPELYCMOTPEHHBIX 00pa30BaTENbHOM MPOrpaMMOM 332 KOHKPETHBIM NEPHOL;
CHelHMATbHBIE TEPMHUHBI YMOTPEOSIET OCO3HAHHO U B MOJHOM COOTBETCTBUU C HX
CoJIepKaHUEM;

-cpeonuit yposenv (C) - 00bEM ycBOGHHBIX 3HaHWHM cocTaBiseT 50-80%;
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COYETAeT CIEUATbHYI0 TEPMUHOJIOTHIO C OBITOBOI;

-nuskuil yposensv (H) - yuamuiics oBmanen menee yeM 50% oOnéMa 3HaHWIA,
MPEIyCMOTPEHHBIX —00pa30BaTeNbHOM MpOrpaMMoOM, Kak MpaBujo, u30eraer
yHOTPEOISTh CeIIMAIbHBIE TEPMUHBI.

KpuTtepun onieHKH YPpOBHSI NPAKTHYECKOM MOATOTOBKU:

-BbICOKMI ypoBeHb (B) - yuammiicas onagen Ha 80-100% ymeHusmu u
HABBIKAMH, NPEYCMOTPEHHBIMU O00pa30BaTEeIbHOW MPOTPaMMOM 3a KOHKPETHBIN
nepuos; paboTaeT ¢ 00OpPYIOBAHHEM CAMOCTOSITEIHHO, HE HCIBITHIBAET OCOOBIX
TPYAHOCTEH; BBIMOIHACT MPAKTHUECKHE 3a/IJaHUS C JIEMEHTaMH TBOPUECTBA;

-cpeannii ypoBeHb (C) - 00b€M YCBOCHHBIX YMEHHI U HABBIKOB cocTaBisieT 50-
80%; paboTtaeT ¢ 00OpyIOBAaHUEM C MOMOIIBIO IEIAarora; B OCHOBHOM, BBITIOTHSET
3a/IaHUsl HA OCHOBE 00pa3Ia;

-Hu3kunii yposenb (H) - yyammiics oBnaaen menee yeM 50%, npeaycMOTpEHHBIX
YMEHMM M HaBBIKOB, HCIIBITHIBAET CEpbE3HBIE 3aTPyJHEHUS NpU padore ¢
000pyI0BaHUEM, B COCTOSTHUH BBITIOJIHSATH JIMIIb IPOCTEHIIINE TPAKTUUECKUE 3aJaHUs
nejarora.

JUia xaxaoW TpymIbl MpernojaBaTellb COCTaBISET W 3alOJHSAET TaOJuIly
IPOMEKYTOUHBIX TEOPETUUECKUX 3HAHUH, MPAKTUIECKUX YMEHHUHN U HABBIKOB.

Tabaunma 2.5.2 IIpoMeXyTOUYHBIE TEOPETUYECKUE 3HAHUSA, INMPAKTHUYECKUE
VMEHUS Y HABBIKU

Ne Qammiust, UMsA Teopernueckas IIpakTnyeckas
n/m | ydamerocs Teoperu Brnanenue [MpaxkTuu Brnanenu
YCCKUC CIICI[MAJIbH CCKUC e
3HAHUS B | o YMEHHS M | (poppanp
obsactu TEPMHHOJIO HaBBIKH: HEIM
BBC = cOopka
raen 06opyI0B
BBC u ero Py
CHUCTEM, aHHCM,
UHCTpyME
HTOM,
NepcoHab
HBIM
KOMIIBIOTE
banner banner banner banner
1
2
3
4
3)

2.6 CucremMa olleHUBaHUSA
Jlnst  olleHMBaHUWS PE3yJbTAaTOB OCBOSHUS OOIIEpa3BUBAIONICH MPOTPAMMBI

npUMEHeHa OanbHasl CUCTeMa, IPeCTaBlIeHHas B Tabauie 2.6.1
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Tabmuma 2.6.1 Cucrema onleHUBaHUSA

IMoxka3aTenan Kpurepunu Crenennb BbIpa:keHHOCTH | UncJio
(omeHUBaeMble OLIEHUBAEMOI'0 KaYecTBa o0asL10
napamMeTrpbl) B

Teopernyeckasi NOArOTOBKA
TeopeTnueckue CooTBeTcTB - OBJaJiell MEHee ueM 1
3HAHUS: TEOpHUs IOJETa | ue 00BbEMa 3HAHUM,
bBC, Ha3HAYEHUE | TCOPETUYECKUX | PETYCMOTPEHHBIX 2
KOMIUJIEKTYIOIIHNX, 3HAHUU 00pa3oBaTEIbHON MPOrpaMMOit
pa3memienne Ha bBBC, | nporpaMMHBIM | 32 KOHKPETHBII EPUOL; 3
CHUCTEMBI FPV, | TpeboBanusim - 00BEM YCBOCHHBIX
Brnanenune OcMbIcnieH - 3HAET OTJIEJIbHBIC 1
CHeuaIbHOM HOCTh U | cnenuaibHble TEPMHUHBI, HO
TEXHUYECKON MPaBUILHOCTD n30eraeT ux ynotrpeossrh; )
TEPMUHOIIOTHEH, HCIIOJIB30BAHHA - COYeTAaeT CIELHUATBHYIO 3
IIpakTH4YecKkas MOATOTOBKA
[IpakTrueckue CootBeTrcTB - OBJIAJeNl MeEHee dYeM " 1
YMEHUS M HaBBIKU: | M€ IPENYCMOTPEHHBIX YMEHUN H
namka, 3apsaKa | IPAaKTUYECKUX | HABBIKOB )
aKKyMYJIAITOpOB, cOOpKa | yMEHH " - 00BEM YCBOGHHBIX
pamel, yCTaHOBKa | HaBBbIKOB YMEHHU U HABBIKOB COCTABJISET 3
MOTOPOB, MOJKIIIOUYEHHE | IPOTPAMMHBIM | Gojree A
U HACTpOIKa MOJIETHOrO | TpeOOBaHUSAM . OBNATEN  MPAKTHYCCKH
KOHTpOMIepa,  cOopka BCEMU YMEHHUSIMU U HaBBIKAMU,
cacTeM IPELYyCMOTPEHHBIMA
IPOrPAMMOW 32 KOHKPETHBIN
Brnanenune OtcyrcTBH - UCIIBITBIBAET CEPBE3HBIC 1
crenuaibHbIM € 3aTpyJHEHUI B | 3aTpyIHEHHUs] TNpu padoTe C
o0opya0BaHUEM U | UICIIOJIb30BaHUU | 000PYAOBaHUEM; )
UHCTPYMEHTOM: CHELUAIBHOTO - pabGoraeT c
MYyJIbTHMCTPOM, 0bopyoBaHHs U 000pyZIOBaHUEM C TOMOILBIO 3
KOMIIBIOTEPOM, OCHAILICHHUS Ie[arora;
HacTpouKa myJbTa - paGotaer c
YHpaBIICHUA 00opyioBaHUEM
CaMOCTOSITEIIBHO. He
UCIIBITHIBACT 0COO0BIX
YpoBHU:

16am1 (HU3KUM YypOBEHB)
206anna (cpeaHuil ypOBEHbD)
30ana (BbICOKUI YPOBEHbD)
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2.7 Cnucok auTeparypsl
Cnmcok Jqureparypsl 18l mexarora
1. I'yppsanoBA.E.MozaenupoBanueynpasieHUAKBaApoKonTepoMHKkeHEp
HbIMBECTHUK.MI TY
uM.H.D.baymana.Onexrpon.xypH.2014Ne§Pexxumnocryna:bUp://enabul. b8 1u.ru
/60¢/723331.b1T11

2. [Tondpunenox O.B., lllnbikoB A.M., Kopuromckuit A.A. «Kuesep.
KoHcTpynpoBaHue u mporpaMMupoBaHue KBaIpokonTepoBy». Mocksa, 2016.YyeOHUK
3. NuctuTyT TpaHcnopta U cBsi3u. OCHOBBI a’3pOJAMHAMUKU JTHUHAMUKHU

nosera. Pexum
nocryna:http://www.reaa.ru/yabbfilesB/Attachmrents/Osmnovy _ajerodtmarnriki

Riga.pdf

4, bennnckastO.C.Peann3anusaTMIIOBRIXMaHEBPOBUYETHIPEXBUHTOBOTOBEP
ToseTa.MOJIOIe)KHBIM HaydyHO-TeXHUYeCKud BecTHUK. MI'TY mm. H.D. baymana.
DneKTpoH. KypH.2013. No4.
Pexxumpaoctyna:bUp://3n1'bul. bui81u.ru/4oc/551872.b1ml

5. Edbumos.E.  Tlporpammupyem  kBaapokontep Ha  Arduino:

Pexumpaocryna:
http ://habrahabr.ru/post/227425/
6. KanatnukoBA.H.,KpumenkoA.IL.,

TkaueBC.b.JlomycTUMBIEIPOCTPAHCTBEHHBIETPACKTOPUUOECITMIIOTHOT 0JIE€TATEILHOTO
anmnapaTraBBep THKaJIbHOUIIIOCKOCTH.

7. Haykano6pazoBanue. MI'TYum.H.D.baymana.Onexrpon.xypn.2012.
Ne3 . Pexxumpoctyma: http://technomag. bmstu.ru/doc/367724.htm1

8. MaprteiHoBA K. DKCIepUMEHTaIbHAs a’poAUHaMUKa. M.:

I'ocynmapcTBenHOE

U31aTeIbCTBO 000POHHOM mpoMblIlIeHHOCTH, 1950.479¢. 13. Mupomnuxk 1U.B.
Teopus

aBToMaTu4eckoro ynpasienud. Jluneitnsie cucremsl. CI10: Iutep, 2005.337

9. «AspokBaHTYM  TyjakuT».  ABTOp  Anekcannp  DomeHKO.

MeTonnueckoe mocodue Jis mpernoaBaTeiei
Cnncok JJuTepatyphbl AJisi 00y4alouuxcs

1. Banepuit SuenkoB B.C. TBoM nepBblii KBaAPOKONTEP: TEOPHUS U MPAKTUKA. -
CII06, BXB- IletepOypr,2016. -256c¢.:-(DnekTpoHuKa)

2. T'onono6os B.H, YnrsaunoB B.. becimnotaukn a4 mro0o3HaTensHbIX. CIIO:
Hayxa n Texauka.2018. -196c.: un

3. Kunbu, T Hponsl ¢ wyns: Ilep. ¢ anrn./T. Kunbu, b. Kunou. -CI16.bXB-
[TeTepbypr,2016. -192 c.

4. YdyebHO-MeToauueckoe mnocooue. OOpa3oBaTeNbHBIH POOOTOTEXHUUECKUN
Moayib.(ADPO). ot 14 mer.Ox3amen TexHonab.Mocksa.2018

5. Jlponsl cepuu EDU-ARD. [OnektponHblii pecypc]. Pexum poctyna:
https://brlab.gitbook.io/edu- ard/
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http://engbul.bmstu.ru/doc/723331.html
http://engbul.bmstu.ru/doc/723331.html
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
http://sntbul.bmstu.ru/doc/551872.html
http://habrahabr.ru/post/227425/
http://technomag/
https://brlab.gitbook.io/edu-ard/

Cnucox auTepaTypsl AJ1sl pOAUTeIeH

1. JIx. beiikran KoHcTtpyupyem po6otoB. [lponsl. PykoBoacTBo s
HaunHatomux. IlepeBom ¢ amrmmiickoro @.I. XoxmoBa. -M: JlaGopaTopus
3HaHuii,2018. -223¢.:um.

2.1lopssmok  MmOJy4YeHHs pa3pelieHuss Ha  HUCIOJb30BAaHUE  BO3AYLIHOTO
npocTpancTBa aisa rpaxaanckux BITJIA [Onextponnsiii pecypce] Pexum mocryna:
https://engineering- ru.livejournal.com/498150.html

3.I'pynna xommnanuii ['eockan. becnunoTHbie TEXHOTOTHH 1 TPO(HECCHOHATIOB.

[DnexTpoHHbIH pecype] Pexxum moctyma: https://www.geoscan.aero/ru
4.1locranoBnenue mnpaBurenbctBa PO Ne658 ot 25.05.2019 r. Mocksa. O0
YTBEPKJICHUHM TPABWII yueTa OECIMIIOTHBIX TPaKIaHCKUX CYJIOB C MaKCHUMalbHOU

B3ieTHOM Maccon oT 0.25 xwmimorpamma 10 30 KWIOrpamMMOB, BBE3€HHBIX B
Poccuiickyto denepanunro nim npousseaeHHbIX B Poccuiickonn denepanun
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IIpunoxkenue

OIIMCAHME YYEBHbBIX KEMCOB
Keiic Ne 1 «¥Ycrpoiicteo BBC»

Onucanne cutyarmu: Y cotpyanukoB MUC crtout akTyaibHas 3amada OOHApyKEHHE

JecHbIX TmoxapoB. OHHM oOpaTwiM BHUMaHue Ha aBToHOMHBIE ApoHBl (BITJIA),
MpeHa3HAaYEHHBIE /1JIs1 MTOJETOB MO 3aJaHHBIM MapiIpyTaM 0e3 yyacTus yenoBeka. BaxHoe
TpeboBaHue

MUC x BIIIA - o0ecnieuenne 0e30Tka3HOM paboThl aBTOHOMHBIX BITJIA, BKIitOUaroiiee B
ceOs mepexsat ympasieHuss bIIJIA B cimydae oTkaza WM HEXEIATEIBHOTO TOBEACHUS
MporpaMM aBTOHOMHOTO Moj€Ta. Takyke HaBBIKM MUJIOTUPOBAHUS HEOOXOIUMBI B MEPUOJ]
pa3BEPTHIBAHUSA U MOJEBBIX UCTIbITaHu. YTipaBienue BIIJIA 6e3 npruoOpeTéHHBIX HABBIKOB
MOJKET TIOBJIEYb 3a COOOM MPOOJIEMBI OT TTOJIOMOK COOCTBEHHON TEXHUKU U TIOPYHU UY>KOTO
MMYIIECTBA, 10 OJIYYEHUS TPABM, YBEUHI U AK€ MPUUUHEHUS CMEPTH.

3amaya: [Ipuobpectu nepBoHavaiibHbIe 3HaHUS B ycTpoiictBe BBC u ocBouth npasuia
skcruryatanuu bBITJIA.

Twun kelica: BBOOHBIA, MOTHUBALIMOHHBI.

JlintenbHOCTh yueOHoro ketica: 10 yueOHbIX yacoB (6 3aHSTHIN)

Borpocsl juist 00Cy>KIeHus TPy peaanu3aluy Keiica:
Uro Takoe BITJIA?
Kaxk yctpoen u pabortaet BITJIA?

Keiic Ne2 «Pacuer BBC u ero coopka»

Onucanve CcHUTyalldd: IIKOJBHUKKA M3 COCEJHEro Tropoda TMOXedald C HaMmu
MMOCOPEBHOBATHCS B TOHKAX Ha KBAJIPOKOMNTEpaxX. Y CIOBUE JIPOHBI JOJIKHBI ObITH COOpaHBI
CaMOCTOSITENIbHO, a HE KYIIJICHHbIC B Mara3uHe.

3anaya: He0oOX0AMMO CO3J]aTh KOMaHy PeOsT, CIOCOOHYIO cOOpaTh CBOI TOHOYHBIN TPOH
Tun keiica: BBOJHBIM, MOTUBALIMOHHBIN

Bomnpock! aiist o0cyxaeHus:

Kaxkue nimeMeHThI 00513aTelIbHO JOJDKHBI OBITh Ha roHOYHOM BITJTA?

KakuM kauecTBaM JI0JKEH OTBEYATh TOHOYHBIN JPOH?

Kakune KOMIIOHEHTBI MOKHO O0OJIETYUTh?

OT KaKMX KOMIIOHEHTOB 151 TOHOK MOYKHO OTKAa3aThCS U KaKHE 3aMECHUTh?

ok~ e

Kakum fomxen O0b1Th BO3ayHbINH BUHT TOHOYHOTO BITJIA 1o cpaBHenuto ¢ BITJIA mns
BUICOCHEMKHU?

Monyas 3 «Hacrpoiika BIIJIA»

Keiic Ne 3 «Hacrpoiika BIIJIA B nporpamme-konguryparope»

Onucanue cutyauuu: Pebsra u3 wMimaamed rpynnbl MIKOJBHUKOB OOpaTUINCh K
CTapIlIeKJIACCHUKaM BOT C TaKOW MpPOCHOOM-MIOMOYbL HACTPOUTH MX JApoHT. K. OoH y HuX
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IJI0XO0 CTAOUITU3UPYETCS, HE CIYIIAeT OPTaHOB YIPABIICHUS.

3ajgada: TPOBEPUTH TMOJETHBIA KOHTPOJUIEP, NPU HEOOXOJMMOCTH €ro 3aMEHUTh W
BBITIOJIHUTH BCE HACTPOUKHU

Twun xelica BBOJHBIM, MOTHUBAIIMOHHBIN

JInuTeapHOCTD Keica-12 yacoB

Bomnpock! a1t o0cykaeHus: 171 4ero HeoOX0AMMO MPOBEPSThH MOJIETHBIM KOHTPOJIIED, JJIs
Yero He0OX0IMMO KaTMOpOBaTh PETYIATOPHI X0/1a
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Keiic Ne4 «Cucrema FPV»

Onucanue cuTyanuu: pedsara U3 coceaHe ITKOJIbI COOpaIu APOH, HO MPH MEPBBIX Ke
MOJIETaX OHU HE MIOHUMAJH, B KAKYIO0 CTOPOHY JIETUT UX JAPOH, KAKOW CTOPOHOUM OH K HUM
oOpaitieH

3afayda: npuayMaTh APOHY «IJEKTPOHHBIC I1a3a»

Keiic NeS Ynpasaenne BBC

Onucanue cuTyalyu: y aBTOMOOUJIS JIsl YIIPaBJICHUS €CTh PyJIeBOE KOJIeCco, Y caMmojieTa
PYJIM BBICOTHI, PYJIb TOBOPOTA. 3a/1aua: npuaymats ynpasienue bBC BepronerHoro tumna
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