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l. KOMIJIEKC OCHOBHbIX XAPAKTEPUCTUK MNMPOIrPAMMBI

NMOACHUNTENIbHAA 3AMNMNCKA

BBegeHne B HacTosulee BpeMs pbiHOK BIJTIA (6ecnunnoTHbIX netaTesibHbIX
annapartoB) - CTa/l O4YeHb MEPCMEKTMBHOM N BbICTPOPa3BMBAtOLLENCA OTPaC/bio, K
2015 rogy pbiHOK BIMJTA yxe oueHumBanca B 127 mnpg ponnapos CLUAL u
NPOAO/MKAET aKTUBHO pa3BmBaTbCsl. OueHb CKOpPO BIMJIA CTaHYyT HEOTbeM/IEMOM
4aCTbH MOBCEAHEBHOWM XM3HU: Mbl Byem 1cnonb3osatb BIM/1A He Tonbko B CMU r
pasBfiekaTeNbHON cdiepax, HO M B WHMPACTPYKType, CTPaxoBaHUW, CesibCKOM
X034MCTBE U 0becneyeHnn 6e30MacHOCTU, NOSBATCS HOBble MPOMECCUM, CBSI3aHHbIE
C POCTOM PbIHKa.

HanpaBneHHoCTb  nporpamMmwmbl.  Hactodwas  o6LieobpazoBaTesibHas
obLepa3BmMBaloLLas nporpamma  AOrnoSIHUTENbHOro 06pa3oBaHUs [eTeill UMeeT
Hay4YHO-TEeXHMYECKYyl0  HanpasfeHHOCTb. [lpegnonaraeT  AOMNOMHUTENILHOE
o6pasoBaHVe AeTeil B 061aCTN KOHCTPYMPOBaHWSA, MOAENMPOBaHMS U 6ECNUIOTHOW
aBuMauun, nporpamma TakXxXe Harpas/ieHa Ha (POpPMUpOBaHWE Yy [eTell 3HaHUI ©
HaBbIKOB, HEOOXOAMMBIX A/ PaboTbl C 6ECNNMIOTHBIMU aBUALMOHHBLIMU CUCTEMAMM
(BAC).

[MporpaMmMa MO3BONISET CO3faBaTb 6/1aronNpuUsATHbIE YCMOBUA [ANA  PasBUTUSA
TEXHUYECKMX CMOCOOHOCTEN LUKO/IbHMKOB.

HacToswas nporpaMmmMa COOTBETCTBYET 0OLLEKYIbTYPHOMY YPOBHIO OCBOEHUS U
npeanonaraeT  YAOBNETBOPEHME MO3HaBATE/IbHOTO  MHTEpeca  0OYyuaroLerocs,
pacluMpeHne ero MH(OPMUPOBAHHOCTM B 06MaCTM GECNUMOTHBLIX JfleTaTeNlbHbIX
annapaTtoB M CUCTeM, a TakXKe 06oralleHue HaBblKaMy OGLLEHWS 1 NPUOGpeTeHMe
YMEHWI COBMECTHOI AeATENbHOCTM B OCBOEHMW NPOrpaMmbl.

HoBu13Ha HacTosALwen 06pa3oBaTe/ilbHOM NPOrpaMMbl 3aK/HO4aeTCA B TOM, YTO
OHa WHTErpupyetr B Ccebe [OCTWXKEHWA COBPEMEHHLIX W  WHHOBALMOHHbIX
HanpasfeHnii B Masioil 6eCnNOTHONM aBuaLyn.

AKTya/lbHOCTb ~ nNporpaMmbl  COBpeEMEHHble  TEHAEHUMWM  Pa3BUTUS
PO6OTU3NPOBAHHLIX KOMIM/JIEKCOB B aBMauuy MOAYYUIM  peanv3auuio B BuAae
6ecnuioTHbIX aBnalmMoHHbIX cuctem (BAC).

B HacTosilee Bpems HabnofaeTcAa N1aBMHOOOpPa3HbIA poOCT  MHTepeca K
OeCnWMOTHOW  aBMaUMM  KakK  MHHOBALUMOHHOMY  HamnpaB/fIEHUO  Pa3BUTUS
COBPEMEHHOW TEXHUKWN, XOTS UCTOPMS Pa3BUTUSA 3TOFO HanpaB/eHUs Hadanacb yxe
6onee 100 neT TOMy Has3ag, Pa3BuTue COBPEMEHHbIX U NEPCMEKTUBHbLIX TEXHOMOIIA
MO3BONAET CEerofHs 6eCnMNOTHLIM NeTaTeNbHbIM anmnaparam YCreLwHO BbIMOHATL
Takne (PYHKUMKU, KOTOpble B MPOLUAOM OblIM UM HEeLOCTYMNHbI MW BbINOMAHSAINCH
APYTUMW CUNaMK U CPeACTBaMM.

1Mo nHpopmaunn PowerwaterhouseCoopers



Bnarogaps pocTy BO3MOXHOCTEA M MOBbILWEHUO [LOCTYMHOCTUM  [POHOB,
MOTEeHLMaN NCNONb30BaHUA NX B PasHbIX Cepax IKOHOMUKM CTPeMUTENbHO PacTéT.
310 co3aa10 HeobX0AMMOCTb B HOBOW npodeccun: onepatop BAC. Ctpaternyeckas
3aflaya Kypca COCTOMT B TMOArFOTOBKE CMeunasiuctoB MO KOHCTPYMPOBaHUIO,
nporpaMMupoBaHuio 1 akcnnyataunn bAC.

Hactoswas obpasoBaTenibHas nporpamma MoO3BOJISET He TONIbKO 00y4nTb
pebeHKa MofennpoeaTtb W  KOHCTpyupoBaTb bBIJIA, HO ¥  NOArOTOBUTH
0byyvaroLmMXca K NJaHMpoBaHWIO 1 opraHmsauum paboTbl Haf pa3HOYPOBHEBLIMU
TEXHUYECKMMM NPOEKTaMu 1 B fa/lbHelLLIeM OCYLLLECTBUTb OCO3HaHHbI BbIOOP BMAA
[leATENbHOCTN B TEXHUYECKOM TBOPYECTBE.

Megarornyeckas LenecoobpasHOCTb HACTOSLLEN NPOrpaMMbl 3aK/I0HaeTCs B
TOM, YTO MOC/e ee 0CBOEHNSA 00y4atoLMecs Noayyar 3HaHUS 1 YMEHUS, KOTOpbIe
MO3BOJIAT UM NOHATL OCHOBbI YCTPOCTBA 6eCrMIOTHOrO fleTaTe/IbHOro anrnapara,
MNPUHLMMBI paboTbl BCEX €r0 CUCTEM U UX B3aMMOLENCTBMS, a TaKkke yrpas/eHne
BMA. Vicrnonb3oBaHue pa3MyHbIX MHCTPYMEHTOB pa3BuTus soft-skills y geteit
(MrponpakTuka, KomaHgHas paboTta) B coveTaHUM € pa3BUTUEM Y HUX hard-
KomneTeHuuin (workshop, tutorial) no3BonnT chopmmposath y pebeHKa LeoCTHYHO
CUCTEMY 3HaHWIA, YMEHWI N HaBbLIKOB.

2. Llenv n 3agaumn nporpammb|.

Llenbto nporpaMmbl SABNSETCS Si)OpMI/IDOBaHI/Ie y 00y4aroLmxca YCTONYMBbIX
soft=skills u hard-skills no cnegyrowWmm HanpasneHUAM: NPOEKTHasA AeATeNbHOCTb,
Teopusi pelleHns m3obpeTaTesibCKMX 3afad, paboTa B KOMaHAe, aspoauHamuKka K
KOHCTpyMpOBaHue 6ecnMNOTHbIX netaTesnbHbIX annaparos, OCHOBb!
PaAMO3MIEKTPOHUKN N CXEMOTEXHWKW, MNPOrpaMMMpPOBaHNE MUKPOKOHTPO/IEPOB,
nétHasa akcnnyatauma BAC (6ecnuioTHbIX aBMaLUMOHHBLIX cucTeM). [lMporpamma
Hanpae/fieHa Ha pas3BUTUe B pebeHKe MHTepeca K MPOEKTHOW, KOHCTPYKTOPCKON W
NpeanpUHUMATENbCKONM AeAaTeNlbHOCTU, 3HAYMTENIbHO pacLUMPSIOLLEN Kpyrosop U
06pa3oBaHHOCTbL pebeHKa.
3afauu:

O6pasoBaTe/ibHble 33a4K:

 ChopMmMpoBaTh y 06yyatoLMXCA YCTONUMBbIE 3HAHMS B 061aCTV MOAENMPOBaHNA Y
KOHCTpyunpoBaHua BAC;

* pasBuTb Y 00Y4aKOLLMXCA TEXHOMOMMYECKME HaBbIKN KOHCTPYMPOBaHWS;

o ctopmmpoBaTb Yy 00YyYalOLMXCA HaBblKM COBPEMEHHOrN0 OpraHu3auMoHHO-
9KOHOMWYECKOr0 MbILL/IEHUS, 06ecrneyunBatoLLMX COLMaIbHYIO afanTauuio B
YCNOBUAX PbIHOYHbLIX OTHOLLIEHMWIA.

Pa3BuBatoLLMe 3aa4i:

2«soﬁ—skills» - TEOpeTMYecKMe 3HaHUSA U KOTHUTUBHbIX npuemsl, «hard-skills» - ymeHus
«paboTaTb pyKamm».
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* MoAJepPXXaTb CAMOCTOATENIbHOCTb B YY4EOHO-M03HABATENbHOM eATENbHOCTY;

* pa3BUTb CMOCOOHOCTb K CaMOpean3aLmm 1 LeneycTpeMngHHOCTY;

* C(hOpPMUPOBaTb TEXHNYECKOE MbILLEHWE 1 TBOPYECKMIA NOAX0A K PaboTe;

e Pa3BUTb HaBbIKM HAy4YHO-UCCMEA0BATENbCKOW, WHXKEHEPHO-KOHCTPYKTOPCKOW U
MPOEKTHOI AeATeNbHOCTY;

* PaCLUMPUTbL acCOLMATUBHbIE BO3MOXKHOCTMN MbILLIIEHMS.

BocnuTaTenbHble 3a4auMm:

* cthopMUpPOBaTb KOMMYHUKATUBHYIO KyNbTYPY, BHUMAHUE, YBAXKEHWE K NHOASAM;

e BOCMWUTATb TPYyAONtoGMe, pPasBUTb TPYAOBbIE YMEHWS W HaBbIKW, PaCLLUMPUTb
MONUTEXHUYECKNIA KPYro3op M YMeHWe MaHMpoBaTb paboTy Mo peannsauum
3amblICna, NpeBUeHNe pe3ybTaTa U ero AOCTUXKEHNE;

e cthopMMpoBaTb CMOCOGHOCTM K MPOAYKTUBHOMY OOLLUEHWIO WU COTPYAHUYECTBY CO
CBEPCTHUKAMU 1 B3POC/bIMM B NPOLIECCE TBOPUECKOW AEATENBHOCTM.

OTnnymnTeNbHbIE 0COBEHHOCTU NPOrpaMmbl

K OCHOBHbIM OTAMYUTENbHBIM OCOGEHHOCTAM HACTOALLE Mporpammbl
MOXHO OTHECTU C/ielytoLLMe NMYHKTbI:

* KeiicoBas cucTema 0by4eHus;

*MPOEKTHaA AesATeNIbHOCTb;

*HanpasfieHHOCTb Ha soft-skills;

* ITPONpPaKTUKa;

* Cpefa ANs pa3BUTUS pasHbIX POSieil B KOMaHAE;

* COOOLLIECTBO NPAKTMKOB (BO3MOXHOCTb 06LLATLCA C AETbMW 13 APYTuX
KBaHTYMOB, KOTOpble Mpeycrnenun B NpakTNKe CBOEro HarpaeneHus);

sHanpaB/IeHHOCTb Ha Pa3BUTME CUCTEMHOIO MbILLUNEHNS;

*pediekcus.

BospacT fgetent MNMporpamMmmMa opueHTMpPoBaHa Ha A0NOMHUTENIbHOe 06pa3oBaHme
yyallmxca cpefHero LWkosbHoro Bo3dpacta (10-14 net). OCoO6eHHOCTLIO eTen aToro
BO3pacTa AB/SAETCA TO, YTO B 3TOT Mepuog NponUCXoAnT rnaBHoe B Pa3BUTUU
MbILL/IEHUS - OBNafeiTe NoAPOCTKOM MPOLLeCCOM 06pa30BaHnsA MOHATUIA, KOTOPbIA
BeZIET K BbICLLEW (DOPME MHTENNEKTYa/IbHOWN AesTe/IbHOCTM, HOBbIM CrOco6am
noeefeHnsi. PyHKUMSA 06pa3oBaHMsi NOHATUIA NEXMNT B OCHOBE BCEX
NHTENNEKTYa/IbHbIX U3MEHEHUIA B 3TOM Bo3pacTe. [ Bo3pacta 10-14 net
XapaKTepHO rocnoAcTBO AeTCKOro COOOLLEeCTBa Hag, B3pPOC/bIM. 34eCb CKaAblBaeTCs
HOBas couuanbHasa cuTyauus passuTus. aeanbHas opma- T0, YTO pebeHOK
0CBamBaeT B 3TOM BO3pacTe, C YeM OH peasibHO B3aUMOAECTBYET, - 3T0 06/1aCTb
MOpPa/ibHbIX HOPM, Ha OCHOBE KOTOPbIX CTPOATCH COLMa/ibHble B3aUMOOTHOLLEHWS.
O6L1eHMEe CO CBOMMIM CBEPCTHUKAMM - BeAYLLUMIA TUMN AeATENbHOCTM B 3TOM BO3pacTe.



AIMEHHO 34eCb 0CBaMBatOTCA HOPMbI COLMATIbHOMO MOBeAEHWS, HOPMbI MOpan, 3[eCh
yCTaHaBMBatOTCA OTHOLLEHWNA PABEHCTBA M YBaXKEHUSA APYT K APYrY.
KonnyecTtso yacoB 70 akafleMU4ecKmx yaca
dopmMbl 06ydeHUss Oby4veHMe NPOBOAMTCA MO OYHON (hopme
@'opMbl OpraHMsaumnn feaTtenbHOCTU  Popma opraHu3auuy 3aHATUN:
rpynnosas, WHAMBMAYaNbHasdA, WHAMBUAYaNbHO-Tpynnoeas M (POHTa/bHas.
[Mporpammoli nNpeaycMOTPEHO MNPOBEAEHNE KOMOWHMPOBAHHbLIX 3aHATUIA:
3aHATUA COCTOAT W3 TEOPETMYECKON M MPaKTMYECKOW uYacTel, MPUYEM
60/bLUEe KONMMYECTBO BPEMEHM 3aHNUMAET MMEHHO MpaKTUYecKas YacTb.
[Mpwn NpoBefeHNM 3aHATUIA UCNONL3YIOTCA Cnefytowmne popmMbl paboTbl:

« JleKums-guanor ¢ Ucnonb3oBaHNEM MeTOAa «nepeBepHYTbIN Kiace»
- Korga oOyuvarolmMmcs npeg/iaraeTcd K Crefytowemy 3aHATUO
O3HakoMuTCA  C  Marepyanamm (B T.4.  HalAeHHbIMU
CaMOCTOATeNbHO) Ha OMpefefieHHyr TeMy A1 00CY)XAeHUs B
(hopmarte fumanora Ha NPeACcTosALLEM 3aHATUN;

» Workshop n Tutorial (npaktnyeckoe 3aHsATre - hard skills), yto no
CyTU  ABNAETCA  PasHOBMAHOCTAMU  MacTep-Kiaccos,  rje
obyyvatoLmmca npeasiaraeTca BbINOHUTL OMpPefesieHHY paboTy,
pe3ynibTaTOM KOTOPOW SBNAETCA HEKOTOPbLIA NPOAYKT ((pr3nyeckmii
NN BUPTYaSIbHbIA pe3ynbTaT). BAv3kuii aHanor - (poHTa/bHas
(hopma paboThl, KOrga obydarollmecs CUHXPOHHO paboTakT Mop
KOHTpO/IEM MNeaarora;

* KOH(epeHLMN BHYTPUKBAHTYMHbIE N MEXKBAHTYMHbIe, Ha KOTOPbIX
obyyatoLmecs AeniaTcs ornbITOM ApYyr C APYroM U pacckasblBatoT O
COOGCTBEHHbIX AOCTUXKEHMSX;

e camocTosiTeNlbHast paboTa, Korga O0OydvatoLlMecs  BbIMOMHAOT
NHAMBUAYalbHbIE 33[@aHNA B TeYeHMe 4YacTU 3aHATUA UK
HECKO/IbKNX 3aHATUIA.

* MeTOf KeicoB (case-study), "mosrosoit wrtypm” (Brainstorming),
metoq 3agay (Problem-Based Learning) u MeTo4 MPOEKTOB
(Project-Based Learning). NMpumep: Kelc - 3TO KOHKPETHas 3ajava
(«cnyyait» - case, aHr/.), KOTOpPY TpebyeTcs pewmnTb, A1 3TOro B
PEXMME «MO3rOBOr0 LUTypMa» MpeanarakoTcsi BapuaHTbl PELLEHVS:,
nocsie 3TOr0 BapuaHTbl 00CY>KAatOTCA W BblOMPaeTCs OAWH WNn
HECKONIbKO MyTel pelleHns, Mocne 4ero [Ans pelleHns Kelica
(hopmupytoTcs 6onee Menkue 3afadn, KOTOpble 0O6beAUHAIOTCH B
MPoeKT " peann3yroTca C NMPUMEHEHNEM MeToja
KoMaHA006pa3oBaHus.

PeXXUM 3aHATUA 3aHATUA MO AOMOMHUTENBHOW 00pa3oBaTe/IbHOM nporpamme

NPOBOAATCA 2 pa3a B HeAento no 2 yaca (MPOAC/HKMTENBHOCTL YuebHOro yaca - 45
MUHYT). KpaTHOCTb 3aHATWIA U KX NPOAO/HKUTENbHOCTL 0BOCHOBLIBAETCS



pekomeHayemMbiMu  HopMamy CAHIMWH  2.4.4.3172-14, uenbl0 W 3agayamu
nporpamMmbI.

KpuTtepun n cnocobbl onpegenieHns pe3ynbTaTUBHOCTY
Buabl KOHTPONS:
* BBO/HbI/, KOTOPbIA MPOBOAUTCSA Nepes HauyasioM paboTbl U NpeagHasHayeH
A1 3aKPenIeHNs 3HaHW, YMEHWIA U HaBbIKOB MO NPOAAEHHbLIM TEMaM;
* TeKyLWuiA, NPOBOAMMbIV B X0f€e Y4EOHOr0 3aHATMS 1 3aKPENNAIOLLIMIA 3HAHNS
Mo [aHHOW TeMe;
* MTOroBbli1, NPOBOAMMbIA NOC/E 3aBepLUEHNS BCEW YHeOHOW NMporpaMmbl.
dopMbl NPOBEPKN Pe3y/ibTaTOB:
* HabnwogeHWe 3a AeTbMK B rpouecce paboTbl;
* COpPEeBHOBaHWS;
* VHAVBULY&/IbHbIE U KOMNEKTUBHbIE TEXHUYECKME MPOEKTHI.

Oxunpaemble pesynbTaTbl  MpegMeTHbIE:
e MNpUOGPeTEHME O06YYAIOLLMMUCA 3HAHWIA B 06/1aCTU MOJENMPOBAHUS U

KOHCTpyupoBaHua BAC;

* 3aHATMA MO  HacTosAWei nporpamme  MOMOryT  OBydvarowmmcs
chopmMmpoBaTb TEXHOOMMYECKNE HaBbIKK;

* C(HOPMUPOBAHHOCTb  HAaBbIKOB ~ COBPEMEHHOIN0  OpraHm3alMOoHHO-
39KOHOMMYECKOro MblILL/IeHNS, 0becrneymnBaroLLias coLmaibHy0 aganTauuto
B YC/TOBUAX PbIHOYHbIX OTHOLLUEHWIA.

MeTanpegmMeTHbIe:

* C(HOPMMPOBAHHOCTb Yy O0OYyYaKOLMXCA CAMOCTOATE/IbHOCTU B Y4ebHO-
Mo3HaBaTe/lbHOWN AeATe/IbHOCTY;

* pasBuTUE CMOCOBHOCTM K camopeanin3aumm 1 LenieyCTPeMNIEHHOCTH;

e C(HOPMMPOBAHHOCTb Y OOYYalOLINXCA TEXHUYECKOrO MbILLMIEHNS W
TBOPYECKOro noaxopa K pabore;

* Pa3BMTOCTb HaBbIKOB Hay4HO-MUCCEA0BATENIbCKOW, NHXKEHEPHO-
KOHCTPYKTOPCKOM 1 MPOEKTHOW AeATENbHOCTA Y 00yYatoLMXCS;

* pa3BuTbIE accoLMaTBHbIE BO3MOXHOCTW MbILLIEHNA Y 00YyYatOLLMXCA.

JINUHOCTHbIE:

e ChOPMMPOBAHHOCTb  KOMMYHWKATMBHOW  KyNbTypbl — 00Yy4aroLLMXCH,
BHVMaHWe, YBaXKeHUE K NIOL4AM;

* pasBuTUE TPYAONHOOMSA, TPYAOBbIX YMEHWA W HaBbIKOB, LUMPOKUM
MOSIMTEXHNYECKUI KPYTO30p;

* C(hopMMPOBAHHOCTb YMEHUS MNaHWpoBaTb pPaboTy no peanusaunu
3aMbICna, CNOCO6HOCTb NpeABWAETb pe3ynbTaT M JOCTUraTb €ero, npw
HeoOX0AMMOCTU BHOCUTL KOPPEKTYMBBI B NMepBOHaYa/bHbIN 3aMbICET;

* C(hOPMMPOBAHHOCTb CMOCOBGHOCTU K MPOAYKTUBHOMY OOLLEHUIO W
COTPYAHMYECTBY CO CBEPCTHUKAMM 1 B3POC/IbIMK B MPOLLECCEe TBOPYECKOM
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[EeATENTbHOCTN.

®opmbl NOABEAEHNA UTOTOB peann3alym NporpaMmb
* BbINO/IHEHWNE MPAKTUYECKMX NONETOB (BM3YyaslbHbIX U ¢ FPV);
* npakKTu4yeckue paboTbl Mo cOopke, NPOrpaMMMpPOBaHKIO N PEMOHTY
KBapOKOMNTEPOB;
* TBOpYecKme 3afaHna (NOAroToBKa NMPOEKTOB U UX Mpe3eHTaLms).

Kon-Bo O6bem yuebHoi
Mos obyueHns BospacT y Buabl KOHTpONA
Hezesb nporpamMmmbl
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[aHHaa obpasosatesibHad nporpamma fBASETCA BBOAHLIM MOAY/NeM U
N3y4aeTCs B TeUeHMe MepBou MOMOBMHBI MepBoro yyebHoro roga (17 Hegens,
2 4Yaca B Hegento). O6ydarowmecs BbIMOMHAKT 48 NpPakTUYeCKNX 3aHATUM,
MPOBOAATCS [BE KOHTPO/IbHbIX PaboTbl BO BPEMS ayAUTOPHbLIX 3aHATMIA. M0
OKOHYaHUK Kypca NPOMCXOAMT 3aliMTa NPOEKTHOWN paboTbl. BBOAHBIN MOAY b
HaCTOSILLIEM NpOorpaMmbl aHa/IorMyeH ans Bo3pacTtoB 6-10 1 14-18, pasnnyasch
TONbKO COOTHOLLUEHMEM MPAKTUYECKMX W TEOPETUYECKUX 3aHATUIR; Yem
CTaple obydarolmecs, TeM 00/blle HayMHaeT npakTuyecKkas 4acTb
npeo6nafare Haf TeOPeTUYECKOW. ITO CBA3aHO C TeM, YTO CMOCOBGHOCTb K
CamM0o0by4eH1I0 C BO3PacToM NPAMO NPONOPUUOHaTIbHO BO3PaCcTaeT, NoaTomy
BCe 60/bLLIE TEOPETMYECKOrO0 MaTepuana B nporpaMmMax gsis Bospactos 14-18
OyfeT npeasiaratbCa AN CaMOCTOATE/IbHOMO U3YYeHNs.



O6bem Nporpammbl 1 BUAbI y4eOHO paboThbl

Bug yyebHo paboThbl Bcero yvacos

AyIUTOpPHbIE 3aHATUA BCEro, B TOM YUCHE: 70
Nekunn 22
lMpaKTnyeckune 3aHATUA, B T.u. 48
JlabopaTtopHble paboThbl 6
CamocTosTeNbHaa NoAroToBKa 12
MpoekTHas paboTa 19
Buabl TEKyLLEro KOHTPONA ycneBaemocTu 1
O6bemM yuebHOM Nporpamme 70

dopma NpoBeAeHNs 3aHATUIN «NEKUMW» NOoAPa3yMEBaET Takyto OPMY 3aHATUA,
B Mpouecce KOTOPbIX MPOMCXOAMT pa3BuTue T.Ha3. soft-skills (TeopeTnyeckux 3HaHWiA
M KOrTHUTUBHBIX NPYEMOB) 00YyYaroLLMXCA, a UMEHHO:

TEXHONOrA N306peTaTenbCKon pasMUHKN 1 noruka TPU3;
MPOTUBOPEYMe Kak OCHOBA M300peTeHus;

naeanbHbIA KOHEYHbI pe3ynbTar;

a/ITOPUTM MPOEKTUPOBAHUA TEXHUYECKOW CUCTEMBI;
KOMaHA006pa3oBaHue;

paboTa B KOMaH[g;

NINYHAA OTBETCTBEHHOCTb U TalM-MEHEKMEHT;

NPOeKTHasA AeATeIbHOCT;

NPOAYKTOBOE MbILLNEHNE;

YHUBepCa/ibHaa nMpamMua nporpecca;

MiaHUPOBaHWE N MOCTaHOBKA COBCTBEHHOIO 3KCMEPUMEHTA;

dopma NpoBefeHNs 3aHATUIN «NPaKTUYECKMe 3aHATUA» MoApasymeBaeT TaKyto
(hopMy 3aHATMIA, B MPOLECCE KOTOPbIX MPOUCXOAUT pas3BuTue T.Ha3. hard-skills
(HaBbIKOB 1 YMEHWI) 06yYatoLmMXCs, a UMEHHO:

»

«

paboTa C NPOCTbIM MHCTPYMEHTOM (OTBEPTKA, NaccaTuXm);

paboTa ¢ obopyaoBaHueM hi-tech-nexa (naika, nasepHas pe3ka);
pabota C nporpaMMHbIM ObecriedeHMem (HacTpoika 1IeTHOro
KOHTpo/inepa KBapoKoNnTepa, NPOEKTUPOBaHNE pambl
KBaJpoKonTepa);

ynpa./ieHNe KBagpOoKOMTEPOM.

MaTtepuanbHO-TEXHUYECKOe 06ecrieueHre CM. B MPUNOXeHnn 1

MpaBuna BbIGOpa NPOeKTa U NPUMEPHbIe TeMbl MPOEKTOB CM. B NPUIOXEHUN 2.
MpumMepbl KeliCOB CM. B MPUMNOXKeHUN 3.



Ne n/n

Bnok 1

I11. COAEP>XAHWE AOMO/THUTENBHOWM OBPA3OBATE/IbHOW MPOIrPAMMbI

HaunmeHoBaHWe TeEMbI

2
Teopnsi My/IbTUPOTOPHbIX CUCTEM.

OcHoBbI ynpaBneHusa. Monérol
Ha CMMYNATOpeE.

1 BBopgHas nekumsa o cofep>kaHum
Kypca.

2. TlpyvHUUNbI yNnpaBneHns un
CTPOEHne My/bTUKOMTEPOB.

3. TexHuKa 6e30nacHOCTU MosETOB

4. OCHOBbI 3neKTpuyecTBa. JIMTnii-
NoOJIMMEpPHbIE aKKYMY/IATOPbI.

5. TpakTuyeckoe 3aHATUA C  JIATUNA-
NOIMMEPHbLIMU aKKymynstTopamu
(3apsapka/paspsagka/banaHcnpoBKa
/xpaHeHwue)

6. TexHonorusa naiku. TexHUKa
6e3onacHocTu.
7. O6yueHue navike.

8. TMonétbl Ha cumynsTope.

1 rog 06y4yeHUs

Copep>xaHue Tembl

3
YCTPONCTBO MYNbTUPOTOPHbIX CUCTEM. OCHOBbI KOHCTPYKUWUM MYIbTUPOTOPHBLIX CUCTEM.
MpUHLMNbI yNpaBieHns MynbTUPOTOPHLIMU CUCTEMAMM.
Annapatypa pagnoynpasneHus: NpuHLMN AelcTBMSA, 06LLee YCTPOMCTBO.
TexHuKa 6e30MnacHOCTU Npu paboTe ¢ MyNbTUPOTOPHBIMU CUCTEMaMMU.
ANEeKTPOHHbIE  KOMMOHEHTbI  MY/bTUPOTOPHbLIX CUCTEM: MPUHUUNLI  paboTbl, 0bLee
YCTPOWCTBO.
NnTnit-nonumepHbie akKyMynaTopbl U WX 3apsfHble YCTPOWCTBA: YCTPOWCTBO, MPUHLMN
[encTsmsa,  MeTofbl  3apafKu/paspafku/xpaHeHus/  6anaHCUPOBKM  aKKyMY/NSTOPOB,
6e3onacHas pabota c 060pyL0BaHUEM.
Maiika 3MEKTPOHHbIX KOMMOHEHTOB: MPUHUMMbLI MNaiky, o06y4yeHWe nalike, naika
3/1IEKTPOHHbIX KOMMOHEHTOB MY/IbTUPOTOPHbLIX CUCTEM.
Monétbl Ha cumynaTope: O6yyeHMe MNONéTaM Ha KOMMbKOTEpe, MNPOBefeHNe Y4yebHbIX
NoNETOB Ha CUMYNATOpE.



Bnok 2.

C6opKa 1 HacTpoiika
KBagpoKonTepa.
Y4ebHble MOMEThbI.

MoONETHbIA  KOHTPONMep: YCTPOWCTBO  MOMETHOrO  KOHTPOAMepa, MPWHLMNbLI  €ro
(DYHKLMOHMPOBaHWSA, HACTPOMKa KOHTPO//iepa C MOMOLLbI KOMMbiOTEPa, 3HAKOMCTBO C
nporpaMmHbIM 06ecreyeHeM AN HACTPOMKIN KOHTPO/IEepa.

1 ¥YnpaBneHue NoneéTom o
beckonnekTopHble ABUraTeNM W WX PerynaTopbl Xopa: YCTPOMUCTBO, MPUHUUMNLI KX
mMynbTUKonTepa. MpuHLMN . .
(hyHKLMOHMPOBAHNS MONETHOTO (PYHKLMOHMPOBaHWSA, Narika iBUraTeneit 1 perynsatopos.
KOHTPO/INepa v annapaTtypbl MnaTbl pa3BOLKM MUTaHMA: obLiee YCTPOWCTBO, XapaKTepUCTUKWU, Maika perynstopos W
ynpasfieHus. CWNOBbLIX MPOBOAOB K NaTaM pas3BoAKM NUTaHUS.
2. beckonnekTopHble ABUratenu u NHCTpyKTaX nepep nepsbiMy yyebHbIMK nonétamu. MNpoBefeHne yyebHbIX NONETOB B 3ase,

pPerynsTopbl ux xoga. Mnarbl
Pa3BO/KM NUTaHUS.
3 Co6opka pambl KBaApOKOMNTEPa.

4. Taika ESC, BEC u cunosoit
4acTu.

5. OCHOBbI HACTPOWKN NONETHOrO
KOHTpO//1epa C MOMOLLbIO
KomnbtoTepa. HacTpoiika
AnnapaTypbl yrnpas/eHus.

6. HacTpoiikn nonéTHoro
KOHTpoONnepa.

7. VIHCTPYKTaX Mo TeXHUKe
6e30MacHOCTM NOJETOB.

8. TlepBble y4yebHble NONETHI:

BbIMO/IHEHNE 3afaHWni: «B3NET/Nocagka», «yAepXXaHWe Ha 3afaHHOli BbICOTE», «BMepef-
Hasaf», «B/1EBO-BMNPaBoO», «TOYHaA nocagka Ha yal1eHHYI TOYKY»,
«KOPOOOUKa», «4e/IHOK», «BOCbMEPKa», «3MeliKa», «001eT No Kpyry».

Pa36op aBapuiiHbIX CUTYaLMWIA.

«B3NET/Nocafika», «yaepXKaHue Ha
3afjaHHOW BbICOTE», NEPEMELLEHNS
«BMnepes-Hasagy,
«BNIEBO-BMNPaBo». Pa3bop aBapuiiHbIX
cUTYyauuia.

9. BbINONHEHWE NOMETOB: «TOYHAsA Mocajka
Ha YAaNeHHY TOUKY», «KOPOOOUKa»,
«YeNTHOK», «BOCbMEpKa», «3Melikay,
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HacTpoiika, yctaHoBKa FPV - OCHOBbl ~ BMAEOTPAHCNAUMM:  MPUHLMNLI  Mepefayn  BUAEOCUTHana, YCTPOWCTBO U

Bnok 3. obopynoBaHus. XapaKTePUCTUKN NMPUMEHAEMOr0 060pYyL0BaHNS.
1 OcHOBbI BUaeoTpaHCALUN. YCTaHOBKa, NOAK/IHOYEHME U HACTPOWKA BUAE0000PYL0BAHUSA HA MY/IbTUPOTOPHbIE CUCTEMBI.
MpumeHsemoe 060py0BaHNe, ero MunoTmMpoBaHue ¢ Ucnosb3oBaHMeM FPV- 060pynoBaHus.
HacTpolika.

2. YcTaHOBKa M NoAKMHYeHne
paguonpuémHuKa un
BUAE0060pya0BaHUSA.

3. TnnotnposaHue ¢
ncrnonb3osaHuem FPV-

obopyoBaHus.

PaboTa B rpynnax Hap PaboTa Haf MHXXEHEPHbIM MPOEKTOM: OCHOBbI MaHMPOBaHUSA MPOeKTHOW paboTbl, paboTa

Bnok 4. VHXXeHepHbIM NPOEKTOM. HaJ NPOeKTOM B COCTaBe KOMaHAbI.

1 TpuHUMNbI CO3AaHNSA UHXKEHEPHOW OcHoBbl 3b-nevatn 1 3D-MoaenvMpoBaHna: NpUMeHsieMoe 060pyaoBaHME M NPOrpammHOe
NMPOEKTHOW paboThl. obecneyeHue.

2. OcHosbl 3b-nevaTtun n 3D-

MpakTuyeckas pabota B rpynnax Haj WHXeHepHbIM MPOEKTOM Mo Teme «becnunoTHas

MO/EeNNPOBaHUS.

aBMaLMOHHas cucTemar.
3. Paborta B rpynnax Haf MMoaroToBKa M NpoBeAeHNe NpeseHTaLmmn no npoekxTy.
NHXXEHEPHbIM NMPOEKTOM
«becnunnoTHaa aBMaLNOHHAA CUCTEMA».
4. [loaroToBKa npeseHTauum
COBCTBEHHOWN NPOEKTHOW
paboThl.



Pasgenbl

Bnok 1

YUEBHO-TEMATUYECKWIA MJ1AH
O6bemM yacoB

HarnmeHoBaHMe TeMbl

Teopura MyNbTUPOTOPHLIX CUCTEM. OcHoBbI ynpas1ieHNA.

[NoNeTbl Ha CMMYNATOPE.

1. BBOAHadA nekuma o cogep>kaHnm Kypca.
2. [MprHUMNbI YNpaBieHnsa N CTPOeHME MY/TbTUKOMNTEPOB.
3. OCHOBbI TEXHUKM 6e30MacCHOCTY NONETOB

4. OCHOBbI 3neKTpuYecTsa. JINTUIR- NONMMEPHbIe
aKKyMYyNSaTopbI.

Bcero
4yacoB

B Tom
yucne

@D
o
©
N
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o exmed]

dopma KOHTpoNA
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5. MpaKTnyecKoe 3aHATUA C IMTUIA- NOSIMMEPHBIMU
aKKyMmyngTopamu
(3apsiaka/paspsanka/banaHcpoBKa/XpaHeH e)

6. TexHonorus naimku. TexHukKa 6e30nacHoOCTL.

7. ObyyeHue naiike.
8. INonétbl Ha cMMynATope.

bnok 2. C60pKa 1 HacTpoliKa KBaapoKonTepa. Y4YebHble MonéThbl.

1.06y4eHne HaBblkam MUIOTUPOBaHMS KBaApPOKONTepa Ha
npumepe UrpyLLKM 3aBOACKON COOPKM

2.YnpasneHne NonéTom mynbTukonTepa. MNpuHumn
(hYHKUNOHMPOBaHMA MONETHOrO KOHTPO/I1Iepa 1 annapaTypsbl
ynpaBeHns.

3.BeckonneKTopHbIE ABUraTeNU 1 PErYNSTOPbI MX XOAa.
MnaTbl Pa3BoOAKM MUTAHWS.

4.C6opKa pambl KBapoKoMNTepa.

5.Manka ESC, BEC n cnnoBou yactu.

13

25

18

[MpakTnyeckas paboTa c
3apsaHbIMK
YCTPONCTBaMU.

[Malika NpoBO/OB.

[MoNnétbl Ha CUMYNATOpE.

[MpakTnyeckas paboTa

YyebHble MonéTol

C6opKa 1 HacTpolika
KBafpoKonTtepa



6. OCHOBbI HACTPOIKM MONETHOrO0 KOHTPO//Iepa C NMOMOLLbHO

o 2 0 2
KoMMbloTepa. HacTporka annapatypbl ynpasneHus
7. VIHCTpYKTaX Mo TexXHUKe 6e30MacHOCTY MOJeTOB. 1 1
8. TlepBble yuebHbIe NONETHI: «B3NET/NOCALKA, 2 2 YuyebHble NoNéThl
9.MonéTbl: «yaep>kaHue Ha 3alaHHOM BbICOTE», NEpeMeLLeHUs
«BMnepes-Hasag», «BMeBO- Brpaso». Pa3bop aBapuiiHbIX 4 0 4 YuyebHble NoNéThl

cUTyauuia.

10. BbINonHeHWe NonéToB: «TOYHaA nocagka Ha yaaneHHyHo
TOUKY», «KOPOOOUKa», «Ye/THOK», «BOCbMEPKa», «3MelKa, 3 0 3 - YyebHble NONETbI
«00MET MO KPYyry».

Bnok 3. HacTpoiika, yctaHoBKa FPV - 060pynoBaHus. 9 1 8 MpakTnyeckas pabora
1. OcHoBbI BUAeoTpaHcnaumm. MNMpumeHsiemoe 06opyoBaHme, 1 1 0 YcTaHoBKa
ero HacTpoiiKa. BAE0060pYA0BaHNS.
2. YCTaHOBKa 1 NOAKNHOYEHWE pagnonpruémMHmKa u 9 0 5
BNAe0060pyA0BaHUS.
3. MnnoTuposaHue ¢ ncnonb3oBaHnem FPV- 0bopynoBaHus. 6 0 6 Monere! «ot nepsoro

I7TERY



Bnok 4. PaboTa B rpynnax Hag MHXEHePHbIM MPOEKTOM.

1 MpuHUMNbI CO3AaHNA MHXXEHEPHO NPOEKTHOI PaboThl.

2. OcHoBbl 30-neyaT N 33-MOAeMPOBaHUA.

3. PaboTa B rpynnax Hag MHXeHEepPHbIM MPOEKTOM
«becnunoTHas aBMaLMOHHaAsA CUCTEMa.

4. MoaroToBKa npeseHTauumn cobCTBEHHOM MPOEKTHOM
paboTbl.
ATOroBbIin KOHTPO/b

Mpe3eHTaLms 1 3alimTa rpynnoii co6CTBEHHOIO
VIHXXEHEPHOT0 MpoeKTa

Toro:

15

19

72

23

14

49

[MpakTnyeckas paboTa

CamocTosTeNnbHas
MOAroTOBKa rpynmnoBbIX
NHXXEHEPHbIX MPOEKTOB.

CaMOCTOATENBbHO

3awunTa npoekTa

12



4. MNAHNPYEMDIE PE3Y/JIbTATDbI
Mpeanonaraemble pe3ynbTaTbl OCBOEHMS MOTHOrO Kypca 06y4eHus no
[0MONHUTENBHOW 06LLe06pa3oBaTe/IbHON 06LLEPa3BMBatOLLEN
nporpamme «bBecnnnoTHbIE NeTaTesibHble annapaTbl» CHOPMYNMPOBaHbI
ncxoan u3 TpeboBaHWi K 3HAHUAM, YMEHUSIM, HaBblKaM, KOTOpPbIE yuyallmecs
AOMKHBbI MPUOGPECTM B MpoLecce 06y4eHNs Ha BCEX rofdax, C yUYeToM Lieneli 1
MOCTaBMEeHHbIX 3a/1au.

JINYHOCTHbIE pe3ynbTaThbl OCBOEHNSA AOMNONHUTENBHON 06LLe06pa3oBaTebHON
06LLepa3BMBatoLLE NMPOrpamMmb

* YBaXWTE/IbHOE OTHOLLUEHME K KY/bType CBOEro Hapoaa;

e OTBETCTBEHHOE OTHOLUEHME K 0BYYEHMIO;

* TOTOBHOCTb W CMOCOGHOCTb K CamOpa3BUTUIO WM CaMO0bpa3oBaHMIO Ha
OCHOBE MOTMBALUMM K OOYYEHMIO W MO3HaHMKO B 061aCTU  Hay4HbIX
TEXHONOTNNA;

*  OepeXxHoe OTHOLLIEHME K JYXOBHbIM LIEHHOCTAM;

* HPaBCTBEHHOE CO3HaHWe, 4yBCTBO, MOBEAEHME Ha OCHOBE CO3HATE/IbHOIO
YCBOEHNS 06LLIEYEN0BEYECKMX HPABCTBEHHbIX LIEHHOCTENR;

* 3CTETMYECKME NOTPEOHOCTU, LIEHHOCTU 1 YyBCTBa.

MeTanpegmeTHble pe3ynbTaTbl OCBOEHUS A0NONHNTE/NbHOM
06LLe06pa3oBaTeNbHON 06LLEpa3BMBAOLLEN NPOrpaMMbl

Yuyallmecs HayyaTcst Ha 4OCTYNHOM YPOBHE:

e OCBaMBaTb CrOCOObI PeLeHNst NPO6/1IEM TBOPHYECKOrO 1 HAYy4YHOro XapaKrepa
N onpedeneHnss  Hambonee  3PPEKTUBHbLIX  CMOCOOOB  AOCTMXKEHUA
pe3ynbTara,;

e OpraHM30BbIBaTb COTPYAHMYECTBO C NEeAarorom 1 CBEPCTHUKaMK, paboTaTb
B rpynne;

e B/afeTb OCHOBaMM CAMOKOHTPO/S, CaMOOLIEHKM;

* TMPOAYKTUBHO 06LLATLCS U B3aMMO/ENCTBOBAT;

e pa3BMBaTb  XYOOXECTBEHHble,  MCUXOMOTOPHbIE,  KOMMYHWUKATUBHbIE
CMOCOGHOCTY;

e pa3BMBaTb HabMOAATENILHOCTb, aCCOLUMATUBHOE MbILLINIEHWE, SCTETUYECKNIA 1
XY[0XXECTBEHHbI BKYC M TBOPYECKOE BOOOPaXKEHNE.

MpeaMeTHbIe pe3yNbTaTbl OCBOEHUSA LONONHATENLHON 00LLe06pa3oBaTeNbHOI
06Lepa3BMBatoLLEN NMPOrpamMmbl
Yyauymecs No3HaKOMATCS:

* C TEXHO/IOrMell 3roTOB/EHMS KBaapaKonTepa 13 6pocoBOro Matepuana,
e CO CXeMaMW U3roTOB/IEHMA KBaJpaKonTepa,
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* CUCTOpWE BOSHUKHOBEHWSA KBaapakonTepa
e Cnpasunamn Tb, co cxemamu N3roToB/IeHUS.

Yyauimeca HayyaTcs:

e nofbupaTb Kopnyc, COOTBETCTBYHOLLME Lenn, noabupaTb LUBeTa A
N30eNuia;

*  YMTaTb CXEMbI,

e CaMOCTOATENbHO CO6MpaTb MOAENKM MO CXemaM, BblOMpaTb U3aenws,
KOTOpble caMu AeT ByayT BbIMOMHAT.

e 0b6pawatbCsi C KOMOWUMU W PEXYLMMU MHCTPYMEHTaMK, KIesawpmmMm
cocTaBamu,

Yuyalupecs nonyyat BO3MOXHOCTb NPUOGPECTH:

¢ T[epBOHaYa/lbHblE TPEACTABNEHNA O BJ/IMAHUNA Hay4YHOIro TBOPYECTBa Ha
pa3BnTNA 3CTETUYECKOI O BKYCa, BOO6pa)K9HI/IFI;
¢ HaBbIKN UCMOJIHEHNA NOAENOK U3 6y|V|ar|/|, KapToHa, nnacTmaccal

MN.KOMMJIEKC OPFAHM3ALIMIOHHO-MNEAAIOIMYECKIMX YCJ/TOBU

KaneHgapHble yyebHble rpadkm A0NONHUTENbHOM 06LLe06pa3oBaTebHON
06Lepa3BMBatoLLEei NporpaMMbl «becnmnnoTHble leTaTe/lbHble annapaTbi»
eXXerofHO NPUHUMAIOTCH Nejarornyeckum COBETOM B COOTBETCTBUN C YUHeOHbIMY
MnnaHamu, pacrnmcaHneM Ha TEKYLLWIA YYeOHbIA Tof 1 YTBEPXAAHTCA AMPEKTOPOM
yupexzeHus (cm. MpunoxxeHuve 3).

2 YCNoBUA PEAJTUSALINN TTIPOT'PAMMBbI

AnnapaTHoe 1 TEXHNYECKOe 06ecreveHme:

- Pabouee mecTo 0byyatoLLErocs:
HOYTOYK: NPOM3BOANTENBHOCTL Npoueccopa (no Tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): He meHee 2000
eMHNL; OO6bEM onepaTUBHOM NaMsATU: He MeHee 4 [6; 00bLEM
Hakonutens SSD/eMMC: He meHee 128 I'6 (MM COOTBETCTBYHOLLWIA
MO0 XapaKTePUCTUKaM MePCOHa/bHbIA KOMMbIOTEP C  MOHWUTOPOM,
KNnaBuaTypoW 1 KOJTIOHKaMMW);

MbILLUb.
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- Paboyee MeCTO HacTaBHWMKa:
HoyTOyK: npoueccop Intel Core i5-4590/AMD FX 8350 —
aHanornyHasa wunu 6Gonee HoBas MOAENb, rpagMyecknii MpoLeccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — aHanorunyHas
NN 6onee Hoeas Mofeslb, 06bEM OMepaTMBHON MaMATU: He MeHee 4
6, Buaeosbixogq HDMI 1.4, DisplayPort 1.2 nunu 6onee HoBast Mofe/b
(UM COOTBETCTBYIOLMIA MO  XapaKTePUCTUKaM  MepCcOHasbHbIN
KOMMbIOTEP C MOHUTOPOM, K/aBUaTypOi U KONOHKaMK);
Npe3eHTaUMOHHOe 060pyA0OBaHME C BO3MOXHOCTHIO MOAK/HOYEHNS K
KOMMbOTEPY — 1 KOMM/EKT;
(hmnyapT C KOMMN/IEKTOM NMCTOB/MapKepHas [0CKa,
COOTBETCTBYIOLMIA HABOP NMUCbMEHHbIX MPUHAANEXHOCTEd — 1 WT.;

eanHas cetb Wi-Fi.

MporpaMMHoe o6ecneyeHue:

- ofhmcHoe nporpaMmmHoe obecrneyeHme;
- MnporpaMMHOe ob6ecrneyeHne A1 TPEXMEPHOro  MOAENMPOBaHMS
(Autodesk Fusion 360);

- TpagnMyecKunin pefakTop.

PacxofHble matepuasbl:

bymara A4 ans pucoBaHMs 1 pacreyaTku;

bymara A3 ana pucoBaHus;

Habop NPOCTbIX KapaHAalle — no KOMYECTBY 00y4atoLLMXCS;
Habop YEPHbIX LLIAPUKOBbLIX PYYEK — MO KOMIMYECTBY 00y4YatoLLMXCS;
Knen MBA — 2 wT,;

Knei-KapaHgawl — o KONMyecTBy 00y4atoLLMXCS;

CKOTY MNPO3payHbliA/MaTOBbIA — 2 LUT.;

CKOTY BYCTOPOHHUIA — 2 WIT.;

18



KapTOH/rOpOKapTOH A4/19 MakeTupoBaHuss — 1200*800 MM, MO OAHOMY NINCTY Ha
[BYX 06y4atoLmxcs;

HOXX MaKeTHbI — M0 KOMIMYECTBY 06y4vatoLmnxcs;

Nne3BusA ANs HoXa CMeHHble 18 MM — 2 LWIT.;

HOXHULbl — M0 KOMINYECTBY 00Yy4aroLmnXCs;

KOBPUK A1 PE3KN KapTOHA — MO KO/IMYECTBY 00YYatOLLMXCS;

PLA-TTCTUK 1,75 REC HecKonbKux
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Pasgen
nnn TeMa
nporpaMmb

Teopuss My/IbTUPOTOPHbIX
CUCTeM.

OcCHOBbI yrpas/fieHus.
MonéTbl Ha cumyndaTope.
Cobopka u

HacTpoinka
KBajpoKonTepa.

Y4yebHble NOMETHI.

HacTpolika,
yctaHoBKa FPV
- obopypoBaHuA

PaboTa B rpynnax
Haj WHXXEHEPHbIM
MNPOEKTOM.

Popmbl
3aHATUN

Nekuus, amckyccus
npakTn4eckoe
3aHATUE

Jlekuns,
auckyceus,
npakTnyeckoe
3aHATUe, workshop

Nekums,
auckyccus,
npakTnyeckoe
3aHATMe, workshop

MeTo[ 3agauy,
MeTO/] Keicos,
paboTa B rpynnax

3POPMbI KOHTPOJIA

[Nprémbl n meToabl
opraHunsaumn
obpasoBaTe/IbHOro
npovuecca
becefa no Teme 3aHATUA,

NHAMBUAYaNnbHas paboTa
cno

PaboTa B rpynnax,
NHAMBUAYaNnbHasA paboTa
co

Pa6oTa B rpynnax,
NHAMBMAYaNbHasA paboTa
cno

PaboTta B rpynnax

20

AnaakTnyeckum
mMaTepua

3anucu B TeTpassax,
CMNpaBOYHbIi
matepuan u3 o ana
noseToB

WHCTpyKuma no
cbopke, CNpPaBOYHbIi
maTtepuan u3 Mo ans

noneToB

CnpaBoYHbIii
matepuan u3 Mo ans
noneTos

3anucu B TeTpagax

TexHnyeckoe
OCHaLeHMne
3aHATUN

WHTepaKTnBHasA
[l0CKa, HOYTOYK C
Mo, RC-nynbT

VHTepakTMBHaA
[l0CKa, HOYTOYK C
MO, kBagpokonTep,
RC-nynbT

VHTepaKTBHasA
[0CKa, HOYTOYK C
MO, keBagpokonTep,
0uKM gna FPV-
nonetos, FPV-
MOAY /b
HoyToyk,
NHTEPaKTMBHaA
focka

PopMbl
noABeaeHnsa
NTOroB

INonét Ha
cumynsaTope 6e3
OLLUNGBOK
NUIOTUPOBaHNSA
TecToBble MONETHI
Ha
COBCTBEHHOPYYHO
cobpaHHOM
KBagpokonTepe

BbinonHeHne
rnonétos ¢ FPV-
obopyaoBaHuMem

3awmra npoekTa



4. OLLEHOYHbIE MATEPUVAJIbI

B paHHOM pasfene oTpaXkaroTca OLEHOYHbIE MaTepunanbl, NO3BONAIOLLINE
onpegennTb JOCTUXEHNE yHallMMUCA NMJTaHNPYEMbIX Pe3ynbTaToB.

OueHka pe3ynbTaTUBHOCTH

peanusaLmn JonoNHUTENbHON 06L1e06pa30BaTeNbHOl 06LLEepPa3BUBAIOLLEN
nporpammbi

BxogHast guarHoctmka
CpeaHuii ypoBeHb
KpuTepuin 1. TeopeTuyeckme 3HaHUSA
mMetoTca npeacTaBieHns 0 3HaHMeE TEXHOMOIK
[aHHOM Harpas/ieH1N M3roTOB/IEHNA
KBafpakonTepa
KpuTepuin 2: BnageHue cneynansHo TepMUHONOTER
He3HaHWe TepMyHONOrnn He3HaunTenbHble NPo6ensl B 3HaHWE TEPMUHO/ION K

HW3Kunii ypoBeHb BbICOKUIA ypOBEHb

lNonHoe oTCcyTCTBME
npeAcTaB/IEHNIA 0 AaHHOM
HanpasieHnu

M3y4yaemoro Kypca

3HaHVie TEPMUHOOT N
Kypca

Kypca

KpnTepuii 3: MpakTUYeckne yMeHnsi 1 HaBblKW NpefyCMOTPEHHbIe NPOrpaMmolii

HeymeHKne nonb3oBaThCA
(cnaboe ymeHue)
N0Mb30BaTbCA KOHOLWUMN U
PEXYLLMMUN NHCTPYMEHTaMW,
KNeswmummn coctaBamu;
HeyMeHWe Mo/b30BaThCS
NHCTPYKLIMOHHO-
TEXHOMOrMYECKMU KapTamm

YMmeeT npaBusibHO
M0/1b30BaTbCA
pacnpocTpaHeHHbIMY
MHCTPYMEHTaMu, MeeT
npefcTaB/ieHNe 0
Mo/ib30BaHue
WHCTPYKLMOHHO-
TEXHO/IOrMYECKON KapToW.
IMetoTca HeboNbLLne
HaBblKM paboThl C
NPUPOAHLIM MaTepuaniom, ¢
NPSHKEN, HATKaMK

KpuTepuii 4: TBOPYECKME HABbIKY

OTCcyTCTBMS TBOPYECTBA B
paboTte

He6obLwine nposiBneHns
TBOPYECTBA B OCBOEHUN
y4ebHOro matepuana

Kputepun 5. CamocToATeIbHOCTb

HeymMeHune paboTaThb
CaMOCTOATE/NbHO

HW3KWii ypoBEHb

nn3oanyeckune
NPUMEHEHMSA
CaMOCTOATE/IbHOCTM PaboThl

TekyLlaa AMarHocTnka
CpefHuii ypoBeHb
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YMeHune npaBuibHO
M0/1b30BaTHCA
WHCTPYMEHTaMu, YMeHUe
paboTaTb C MHCTPYKLMOHHO-
TEXHO/IOMMYECKO KapToMu.
IMeroTCA HaBblKM paboTbl C
MPUPOLHLIM MaTepUasiom, ¢
MPsXKeN

YMepeHHoe nposBneHne
TBOpYECTBa B OCBOEHUM
y4ye6HOro marepuana

Nepnognyeckoe
NPUMEHEHMNSA
CaMOCTOSATE/IbHOCTH |
paboTe

BbICOKUIA ypoeeiyb



KpuTepuin 1: TeopeTuHYecKre 3HaHNSA

OTCyTCTBME 3HAHWIA (Cnabble He3HaunTesbHbIe Npobesibl B [MpoYHOe 3HaHWE
3HaHWA)TEXHOOT NN 3HaHUK TEXHO/IOT UK TEXHOJIOTMN U3rOTOB/IEHUA
U3rOTOBNEHUS U3LENUIA, U3rOTOBNEHUS U3LeNNiIA n3genuvs
He3HaHVe npasu 0bpaLLeHns
CO CreLmnasibHbIMK
NHCTPYMEHTamMu

KpuTepuin 2: BnageHue cneynansHoM TePMUHONIOTAN
Cnaboe 3HaHWe TePMUHONOTUM  He3HaunTenbHble MPO6enbl B 3HaHUE TEPMUHOMIOTUN

Kypca 3HaHUW TEPMUHO/OTNN Kypca
Kypca

KpuTepuin 3: MNMpakTUYECKMEe YMEHUA U HABbIKK, NPeAyCMOTPEHHbIE NPOrpaMmMoit
Cnaboe yMeHMe Mo/b30BaTbCAd  YMeHWe NpaBubHO YBepeHHast paboTa ¢
cneyyanbHbIMK Nonb30BaTbCA 60/bLUIEN NHCTPYKLUWNOHHO-
WHCTPYMEHTaMu, cnabble 4acTbHO CneLynanbHbIX TEXHO/IOrMYECKMON KapTOiA;
HaBbIKM PaboTbl C WNHCTPYMEHT 0B, YMeHwue LienecoobpasHoe
NHCTPYKLMOHHO- BbINOJIHATL U3Aenna npu Mcnonb3oBaHue
TEXHONOTMYECKMMUN KapTamu, He6O0/bLLOW NOAAePKKe NHCTPYMEHTOB,
crabble HaBbIKW BbIMOMIHEHUA negjarora aKKypaTHOCTb,
n3nenni 3KOHOMMWYHOCTb B

PaCcX0A0BaHNN MaTEPUASIOB,
MPOYHble YMEHUS U HABbIKY

paboTbl
KpuTepuii 4. TBOPYECKME HABLIKY
OTCyTCTBME TBOPYECTBA B CoueTtaHue BbIaBUXEHME HOBbIX UAEMN,
paboTa PenpPOAYKTUBHbLIX U CTPeM/IeHne X BOMIOTUTb B
TBOPYECKUIA HaBbIKOB CBOel paboTe
KpuTepuii 5: CamocTOoATENBbHOCTb
HeymeHue paboTatb CoueTaHue HaBbIKOB CTpem/ieHre KaK MOXKHO
CaMOCTOATE/IbHO CamMOoCTOSATe/IbHOW paboThl yalle nposABnATb
noj, PyKOBOACTBOM U CaMOCTOATE/IbHOCTL B
KOHTpONIeM nejaarora pabote
NTorosas guarHoctnka
HW3Kni1 ypoBEHb CpeaHuii ypoBEHb BbICOKMi1 ypOBEHb
KpnTepuit 1: TeopeTUYECKME 3HAHWS
Cnaboe 3HaHMe TeXHOI0rnm He3HaumTenbHble Npobenbl B [MpoYHOe 3HaHWe
M3roTOB/IEHNE N3LENNNA, 3HaHUN TEXHOIOTUN M3roToBneHue nsaen i
cnaboe 3HaHWe NpaBusI N3roTOB/IEHNS N3LENNIA

6e3omnacHoOCTM TpyAaa
KpuTepuin 2: BnageHue cneynanbHOn TepMUHONOT N
Cnaboe 3HaHVe TepMUHONOrMM  HesHaunTenbHble Npobenbl B OTCYTCTBME MPO6esnos B
Kypca 3HaHUWN TEPMUHONOT NN 3HaHUWN TEPMUHONOT N
Kypca Kypca

KpuTepuii 3: MpakTHUYecKne yMeHUs 1 HaBbIKW, NPeayCcMOTPEHHbIE NPOrpaMm o

JonyckaeT oWnoKn B YMeHwue pa3pabaTbiBaTb ] YBepeHHas paboTa C
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TEXHONOTN N3TOTOB/IEHUS COGCTBEHHbIE 3CK3 TEXHO/OTMYECKOI KapToiA;

M3aennid, HeakkypaTHoCTb B n3genus, LOMnyCcKarTCa yMeHue paspabaTbiBaTb
paboTe, OLLIMOKM B 0BPALLEHNN  He3HauNTe/bHbIE OLUMGKM B COBCTBEHHDIN 3CKW3 U3aeNs
CO cneynanbHbIMA TEXHOMOTMN U3FOTOBNEHUS 1 TEXHOMOTUIO Ero
WHCTPYMeHTamu, cnabble n3anenns, NPUCyTCTBME N3rOTOB/IEHUS;
HaBbIKN paboTa C HaBbIKOM aKKypaTHOCTH, LienecoobpasHoe
TEXHO/OrMYECKOM KapToM 39KOHOMMWYHOCTK B paboTe C  1CMOMb30BaHMe
MaTepuanamu, CobM0LeHNE  MHCTPYMEHTOB,
MpaBu TEXHUKK aKKypaTHOCTb,
6e30nacHoOCTY Noj, 3KOHOMMWYHOCTb B
KOHTPO/IEM negarora pacxofoBaHNM MaTepranoB
KpuTepuin 4: TBOPUYECKME HABbIKM
Cnabble NposiBeHns YMepeHHble NPosiBNeHNs MposBneHne
TBOpYECTBa TBOpYecTBa B paboTe VHAMBUAYabHOIO

TBOPYECKOro noaxoa K
BbIMO/IHEHUIO NHOO0ro

n3penna
KpuTepuit 5: CaMoCcTOSATENBHOCTb
Cnabble HaBbIKU YMepeHHOoe NposiB/ieHne BbicokopasBuToe ymeHue
CaMOCTOATe/TbHOW PaboThl CaMOCTOATENIbHOCTU B CaMOCTOATE/NbHO, 63 NoOMOLLM
paborte negarora, BbIMONHATL U3eNns

5. METOANYECKUME MATEPUAJIBI

OpraHusayum 06pa3oBaTe/ibHOro npouecca Mo AONONHUTENTbHOM
06LLe0bpa3oBaTe/ibHOM  06LLEPa3BMBAOLLIE  MPOrpaMMe OCYLLECTBSIETCA OYHO-
3a04HO, B pPa3HOBO3PaCTHbLIX rpynnax. KOMNJeKCHble 3aHATUA MPOXOAAT MO
KOMOUHMPOBAHHOMY TUMY, TaK KakK BK/HOYaeT B cebsi MOBTOPEHMe NPOMAeHHOrO,
06bACHEHMe HOBOrO, 3aKpensieHne marepuana v noaseieHne UTOros.

Ha 3aHATMSIX  MCNoNb3yrTcs  crefytolye opMbl M METOAbl  peanusaunm
nporpammbi.

Pa3finyHble hopMbl y4ebHON paboTbl (BMA 3aHATMS) CYLLECTBEHHO MOBbLILWAKOT
APeKTUBHOCTb 3aHATUIA U UHTepec oOOyyarowmxcd K Hum. [porpamma
npedycMaTpuBaeT UCMOMb30BaHNE (DPOHTa/IbHOW, WHAMBWUAYaNbHOR, PYMnoBOi
thopm yuyebHOM paboTbl y4alumxca. PpoHTanbHas opma npeanonaraeT nogady
yyebHOro marepuana BCEMY KOMNEeKTUBY Yyuyawmxcs. WVHameuayanbHas qopma
npegnonaraeT CcamocToATe/IbHYKO paboTy Yyuauwlerocs. [Mpu 3Ttom neparor
OKas3blBaeT y4alleMycs TaKyto NMoMOLLb, KOTOpas He NMoAaBseT ero aKTMBHOCTA U
CNoco6CTBYET BbIpabOTKE HaBbIKOB CaMOCTOSATE/NIbHON paboThbl. B xoae rpynnoBol
paboTbl y4yallMmMcs NpPefocTaBnseTcsd BO3MOXHOCTb CaMOCTOATE/IbHO MOCTPOUTH
CBOKO paboTy Ha OCHOBe MpuHUMMNA [eATb/IbHOCTHOrO noaxoga. [pynnoBble
3aHATUA NO3BONAIOT BbIMOHATL CMIOXHbIE TPYAOEMKME PaboTbl C HAUMEHbLLUNMU
3aTtpataMum Matepvana U BpeMeHW. Tlpu  3TOM  Kaxipld  06yvaroLmincs
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oTpa6aTbiBaeT MPUEMbl Ha OTAENLHOM (YParMeHTe, KOTOPbIi SIBNSETCH YaCTbio
LLesioro Usgenus.

Ecnv roBopuTb 0 (hopmax Y4yeOHbIX 3aHSITWIA, TO OCHOBHAasi Macca Y4ebHOro
BPEMEHM OTBOAMTCA Ha NEKUMOHHO-NPAKTUYECKNe 3aHATUA, rae ONTUMasibHO
COYETaTCA TEOPUSA 1 NPAKTUYECKNE YNPaXKHEHNSA. 3TO 00YCNOBAEHO CNeLnprKoii
Kypca: 4To6bl 3hheKTUBHO OBNafeTb HaBblKamy PaboTbl C GyMaroin M HUTKaMu,
HY)XHO BCfiel 3a TEOPeTMYECKMM M3y4yeHVeM MpPUEMOB OTpaboTaTb WX Ha
MpaKTUKe. B uncTOM Brae NpakTUYeCKme 1 NEKLNOHHbIE 3aHATUS NPeAcTaB/eHbI B
MEHbLLEN CTEMEHMW.

MomMMMO nekuuiA 1M MNPaKTUYECKMX 3aHATMIA nporpamMMa npeaycMatpuBaeT
BbICTaBKM, KOHKYPCbl NMPOgeCCHOHaNbHOI0 MacTepcTBa, TECTMPOBAHME.

BbICTaBKW, SPMapKW, KOHKYPCbl MNPOGeCCHOHaIbHOTO MacTepcTBa MO3BOJSAIOT
NPOJEMOHCTPMPOBaTb pe3ynbTaTbl CBOMX TPYAOB 3a OMNpPeAeneHHbIi nepuop,
BpeMeHMW. 3TO MO3BONSET YUaLMMCS KPUTUYECKN OLEHMBATbL CBOW PaboThl, Nydlle
MOHATb MX AOCTOMHCTBA U HEAOCTATKU, UTO SIBNSIETCA CTUMY/IOM AN151 faNbHeALLIEero
TBOPYECKOr0 POCTa.

B nporpamme npefycMOTPeHbl KOHTPO/bHbIE Yacbl MOCNE WM3Y4YeHMSt KaXaoro
6noka. Ha aTux 3aHATUAX neaaror NpPOBOAWUT TeCTbl, aHKETMPOBaHME, BUKTOPUHBI,
BbICTABKM C LIE/bIO BbISBNEHWSI KAUECTB 3HAHWIA, YMEHWIA, HaBbIKOB 0BY4YatoLLIMXCS.

UTo KacaeTcs MeTOAOB paboTbl, TO MNporpaMma rMpeanonaraeT  CoYeTaHus
PENpOAYyKTUBHON M TBOPYECKON AeaTenbHOCTW. Bo BpeMsi 3HAaKOMCTBA C HOBbIM
MaTepuanom AesTeNbHOCTb HOCUT PenpoayKTUBHbIA XapakTep, TaK Kak yuallyecs
BOCMPOM3BOAAT 3HAHWS M CMOCOObI AECTBMIA. PenpoayKTuBHas AesTeNbHOCTb
BbIpa)XXaeTcs B (hopme YnpaxKHeHWiA. MOMCK HOBOrO CTWAS, HOBbIX 37EMEHTOB,
CO3JaHMsi paboT Mo COOBCTBEHHOMY 3CKM3Y SBNSETCA MPUMEPOM TBOPYECKON
[EeATeNbHOCTMW.

Cpean MeTofOB, OMpefensiemMbiX M0 WCTOYHUKY WHGOPMaLMKW, Ha 3aHATUAX
NCronb3yetcss 00bsICHeHWe (NpW 3HAKOMCTBE COCBOMCTBaMW Oymaru, Mpsxu,
HUTOK, C TEPMUHAMK), UHCTPYKTaX (0OBLACHEHME MPaBW/bHLIX NPUEMOB PaboThl,
ncrpaBneHVe W NpeaynpexaeHne owmnbok), 6ecega (Heobxoguma  Ans
NPUOBPETEHNA HOBbIX 3HaHWA W 3aKpenjeHnsa ux MyTeM YCTHOro O6MmeHa
MHeHUsAMK). bonbLuoe 06pa3oBaTe/IbHO-BOCMMUTATE/IbHOE 3HAUYEHME UMEKOT Beceapl.
[eMOHCTPaLUMOHHbIE METOfbl Peanu3yroT MPUHUMN  HarnsigHOCTU  0BYyYeHus.
JemMoHCTpaumsa NpucyTCTBYeT NPakKTUYECKN Ha KaXKO0M 3aHSATUM U COYEeTaeTCs Co
C/IOBECHbIMM METOaMW.

Meparory Heo6xo04MMO A06MBATLCS PaLMOHaNIbHOIO BbIGOPA METO0B U
ONTUMATbHOTO UX COYETaHMS.

BocnuTaTensHaa cocTasnarLas pesynbTaToB:
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YBneueHne pebEHKa n3bpaHHbIM BAOM AeATeNbHOCTY BbIpaXKaeTCst B NMPOSIBNEHUN
MHAUMATVBbI HAa  3aHATUM, CUCTEMATMYECKOM Yy4yacTUM B KOHKypcax W
MEPONPUATUAX U Pe3ynbTaTUBHOCTM AesTeNbHOCTM. Cnoco6HOCTb paboTaTh B
KONNEKTBE W [OeNUTbCS NIMYHLIM  OMbITOM. OTBETCTBEHHO OTHOCMTCS K
pe3ynbTaTaM BbIMO/IHAEMOW paboTbl.

TemaTnKa 3aHATWIA CTPOMTCSA C YYETOM WMHTEPECOB Y4alMXCsl, BO3MOXHOCTU UX
caMOoBbIpaXeHMsi. B xoge YCBOeHMS  [eTbMW  COAEPXKaHWA  MpOrpammbl
YUMTbIBAETCA TEMN pPa3BUTUA CreuuasibHbIX YMEHWA W HaBbIKOB, CTEMEHb
NpoABMHYTOe™ Mo 06pa3oBaTe/lbHOMY MapLUpPYTY, YPOBEHb CaMOCTOSTENbHOCTH,
yMeHve paboTaTb B KOnnekTuBe. lMporpaMma no3BonsieT MHAMBUAYAIN3MPOBATH
CNOXHble paboTbl: 6ofiee  CUMbHLIM - AeTAM  OyAeT MHTepecHa C0XHas
KOHCTPYKLMSA, MeHee NOArOTOBMEHHbLIM, MOXHO NPeAnoXuTb paboTy npoule. Bee
3aHATUA YCTPOEHbl TaK, YTO Kaxaoe 3afaHue fAaeT BO3MOXHOCTb pebeHKy
NposiBNATb  CBOM  TBOPYECKME  CMOCOGHOCTW, He orpaHuuMBas  cBo6OAY,
BOOOpaXKeHWe 1 haHTasuIo.

Pa3HooOpa3ve MpoecCUOHaNIbHbIX TEXHUK, XYLOXKECTBEHHbIX MPUEMOB Ha
3aHATMSAX MOMOraeT PacKpbiTb WHAMBUAYaSIbHbIE BO3MOXHOCTM W CMOCOBGHOCTM
KaXKOro, TO eCTb MpOsBUTb CBOE I, OTKPbITb Ceds, Kak JMYHOCTb. [ /1aBHas
0COOEHHOCTb 3aHATUI - MHAMBUAYaNbHbBIA NOAXOA K KaXKAOMY pebeHKy, HayunTb
MX paboTaTb C pasHbIMU MaTepuaiamu.

3aHsATNA no nporpaMme NpoBoAATCA Ha OCHOBe 06X
nefarornyeckmux NPUHLMMOB:

1) MpuHUMN JOCTYNHOCTM WM NOCMeA0BaTeIbHOCTU MpeanosiaraeT MocTpoeHue
y4ebHOro npotiecca OT NPOCTOr0 K C/IOXHOMY.

2) Y4eT BO3pacTHbIX OCOOEHHOCTEN - COAepPXKaHue U MeTOoAMKa paboTbl AO/MKHbI
ObITb OPMEHTUPOBAHbI Ha [ieTE KOHKPETHOrO BO3pacTa.

3) MpyHUMN HarnsAHOCTU NpPeAnonaraeT WUPOKOoe MCMo/b30BaHUe HarnsagHbIX U
ANLAKTUYECKMX MOCOOUIA, TEXHUYECKUX CPeACTB 00yueHWs, AenaroLmx yyebHo-
BOCMUTATE/IbHbIV npoLiecc 6onee 3heKTUBHLIM.

4) MpUHUMN CBA3M TEOPUM C MPaKTUKOWA - OpraHM4YHOEe COouYeTaHue B paboTe C
[ETbMU  HEOOXOAUMbIX TEOPETUYECKMX 3HAHWIA W MPaKTUYECKUX YMEHWA U
HaBbIKOB.

5) MpWHUMN pe3ynbTaTUBHOCTU - B NPOrpamMmme A0/MKHO ObITb YKa3aHO, UTO Y3HaeT
M YeMy HayuuTCst KaXK/plii peGeHOoK.

6) MpyHUMN  aKTyaslbHOCTM NpeAnonaraeT MaKCUMaslbHYyH) NPUOIMKEHHOCTb
CO/IePyXKaHMs NPOrpamMMbl K peasibHbIM YCOBUSIM XKU3HU U AeSTENbHOCTb ETeA.
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7) Npuvuun  [EeATENbHOCTHOTO MoAxoda - /o0ble 3HaHWS NpUoGpeTaroTes
peGeHKOM BO BPeMsl aKTUBHOV AeSTeNbHOCTU.

8) MprHUMN KyNbTypocoobpa3HOCTN OCHOBbLIBAETCA Ha LIEeHHOCTAX PernoHasibHOMN,
HaLMOHa/IbHOM W MUPOBOWA  KY/bTYpbl, TEXHO/IOTMYECKN peasinm3yeTca Mo
CpeAcTBaM  Ky/bTYpPHO-CPeAOoBOro MoAxoja K opraHvsauum  [edTeflbHOCTUM B
[ETCKOM 00beAVHEHUM.

9) MpUHUMN TapMOHUM MPOCTOTbl U KPacoTbl JIEXKWUT B OCHOBE /106GOr0 BUAA
[EATeNbHOCTY, OAHOBPEMEHHO SIBNSIETCS KPUTEPUEM TBOPUECKON AesTeNbHOCTU U
Pe3yNbTaTOM B MPOLIECCE CaMOPa3BUTMSt TBOPUECKMX CMOCOGHOCTEIA.

3aHATNA CTPOATCA TaKuUM o6pa30|v|, YTOOBbI ydalimnecqa CO3HaTe/IbHO N aKTUBHO
OBJ/lafeBasin 3YHamn, 4T06bI Y HUX pa3BuBasiaCb TBOPYECKaA aKTUBHOCTb W
CaMOCTOATE/IbHOCTb. TO/IbKO C YYETOM 3TUX MPUHLUMUIMOB MOTyT ObITb OOCTUTHYTbI
BbICOKWE pPe3ynbTaTbl B OBlafeHNN 06y‘-IaPOLLI,I/IMI/ICFI 3HaHUAMU N NMPaKTUYECKNMN
HaBbIKaMW.

Neparornyeckne TexHONOrMK, UCNob3yeMble No nporpaMme «becnunioTHbIE
neTtartesibHble arnnaparbp»

TexHonorus andchepeHLpyemMoro 00y4eHns crnocobeTByeT CO37aHNI0
ONTUMA/IbHLIX YCMOBWIA ANS PasBUTUS WHTEPECOB U CMOCOGHOCTEN YuallMXCS.
MexaH1U3MOM peanusaLymn SBASKTCAS MeTO/bl MHANBUAYALHOTO 00YUeHUs.

e TexHonorms NMYHOCTHO-OPUEHTMPOBAHHOIO 00YyYeHUs - 3TO OpraHM3aLus
BOCMMTATE/IbHOIO MpOLiecca Ha OCHOBE Fy60KOro YBaXKEHWSI K NIMYHOCTU
pebéHKa, Y4éTe 0COOGEHHOCTEN ero HANBMAYANIbHOMO Pa3BUTUSA, OTHOLLEHMS
K HEMy KakK K CO3HaTe/lbHOMY, MO/IHOMPaBHOMY W OTBETCTBEHHOMY
Yy4YaCTHUKY 06pa3oBaTeNbHOro npouecca. JT0 (HOPMUPOBaAHME LENTOCTHOM,
CBOGO/HOM, pacKPenoLwEHHOM NMMYHOCTIN, OCO3HatOLLE CBOE AOCTOMHCTBO U
yBaXkatoLLLeM JOCTOUHCTBO M cBOGOAY APYruX NHOAEN.

e TexHonorus npobnemMHOro O6yYeHUst CTaBUT CBOEW LENbi0  pasBuTme
No3HaBaTe/lbHON aKTUBHOCTMN 1 TBOPYECKOW CAMOCTOATENIbHOCTY YYaLLMXCS.
MexaH/M3MOM peanin3aLnmn ABAsSeTCs NOMCKOBblE METOAbI, MpYemMa NocTaBKu
Mo3HaBaTe/bHbIX 3afa4y, NOCTaBMB MNepes yyalmmncs 3agady, KOTopyr OHM
BbIMO/THAKOT, UCMOMb3YS UMEIOLLMECA Y HUX 3HAHUS U YMEHWS.

o TexHonorms pasBMBatoLLEro 0O0y4YeHWsi, NPW KOTOPOM [/laBHOM LeMbto
SBNAETCA  CO3daHMe  YCNOBMI  ANd  pasBUTUS  MCUXONOrUYECKUX
0COBGEHHOCTEN:  CMNOCOBHOCTENW, WHTEPECOB, JIMYHOCTHbIX KayecTB MU
OTHOLLEHUW MeXAy NHAbMW, NPY KOTOPOM YUMUTbIBAKOTCA U UCMO/b3YHOTCA
3aKOHOMEPHOCTW Pas3BUTMS, YPOBEHb M CMOCOBHOCTU uHAMBMAYYMa. [of
pa3BMBalOLLMM OOYYEHMEM MOHUMAETCA HOBbIA, aKTUBHO-AEATENbHbIA
cnocob 06yyeHMsi, UOYLWNA Ha CMEHY OOBACHUTENbHO-UNTOCTPATUBHOMY
crocooy.
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e TexHonoruv COTPYAHMYECTBA peasn3ytoT pPaBeHCTBO, MapTHEPCTBO B
OTHOLLEHMAX neparora W pebeHka. [lejaror M ydalimecs COBMECTHO
BblpabaTbIBalOT LW, cofepXaHue, JalT OLEHKM, HaxoAsicb B COCTOSHUM
COTPY/AHNYECTBA, COTBOPYECTBA.

o 340poBbecbeperatoLiye TEXHONOMUM - CO3aHNe KOMIMIEKCHOWN CTpaTerum
YNy4LLEeHNa 340P0BbA YUaLLMXCs, pa3paboTKa CUCTEMbI Mep M0 COXPaHeHUIo
30POBbS AETEN BO BpeMs 00y4eHUs 1 BbipabOTKa 3HaHWUIA U HaBbIKOB,
KOTOPbIMM [0/KEH OBNAAeTh YYalLMICS.

*  VHopmaumoHHble TEXHONOrUK, UCMOoMb3YoLMe cneunanbHble
TEXHUYECKME NH(OPMALMOHHbIE CPEeACTBA: KOMMNbIOTEP, ayano-, BUAEO-,
Tene- CpefcTBa 00yyeHus.

cnonb3oBaHve nepeuncrieHHbIX TEXHONOMMIA XapaKTepuayeT Lie/IOCTHBIA
06pasoBaTesibHbIV NPOLECC M ABSETCA (JOPMOiA OpraHu3aLmMm y4eoHoM 1
TBOPYECKOWN AeATENIbHOCTU, IAe KaX /bl pebeHOK He TO/IbKO 06ecreynsaeTcs
MOJIHOW CBOOO/0MN TBOPYECKOW NHULMATYMBbI, HO U HY>KAAeTCA B MPOAYMaHHOM
cTparteruu, otéope CpefCcTB BbIpaXeHUS, NIaHNPOBaHUN AeATENbHOCTH.

MeToanKa NpoBefeHUs 3aHAT A
OCHOBHbIE CTPYKTYPHbIE 3/1EMEHThI
* BcTynuTenbHada YaCcTb. Moka3 roToBOro M3Aenns 0TAeNbHO U B KOMMNO3NLUN

e [logroToBMTeENbHAA YaCTb. Pa3Gop opM CMOXHOI0 U3AeNus, onpeaeneHune
ero UCXo4HbIX HopmM.

e (OcCHOBHasa 4aCTb. Mo3TanHOe N3rOTOBEHNE U3LENNSA MO UHCTPYKLMUU.

e 3aknouynTeNbHas YacTb. CamocToaTeNbHas pa6ota Mo o6pasyy unu
3aBepleHne n3genuns, JONONHEHNE ero caMoCTOATENbHOW (PaHTa3ninHOM YacTbio.

KOHTpPONbHO-13MepUTeNbHble MaTepuabl

Pasgen nporpammb| MeTofbl KOHTPOSIS
1 rog oby4eHuns
OpraHu3aLoHHbII . CobecenoBanme

* AHKeTMpoBaHue

.PaboTa ¢ nprpogHbIM » Bonpocbl K 6ecese
MaTepUaIom » KapToykun-3agaHus
* [lpaKTnyeckoe 3agaHue.
e AHanM3 1N caMmoaHaIn3 LETCKMUX paboT

* HabnogeHne

111, MogennpoBaHue Ha

* YCTHbIl onpoc
M10CKOCTW.
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Bonpochkl K 6ecese

* [lpakTnyeckoe 3agaHne ¢ TBOPYECKMM YK/TOHOM
* KapTouku-3agaHma
IV. BAsaHue KpHoUuKoM

*  YCTHbI onpoc
» Bonpochl K 6ecege
» [MpakTnyeckoe 3agaHne ¢ TBOPHECKUM YKIOHOM

e AHaNM3 1 caMoaHan3 AETCKUX paboT

e KapTouku-3afaHms

3TN JONONHUTENbHbIE Pa3paboTaHHble KOHTPObHO-U3MEPUTE/bHbIE MaTepPUabl
MO3BONSAOT BbICTPOUTL 3EKTUBHYIO CTPATErMIO MO PasBUTUIO COCOGHOCTEN
Ka)K/[I0r0 yYalllerocs, a 3HaunuT cAenathb A1 HEro KaKaoe 3aHATUE NPOAYyKTUBHbIM.
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No

IV.CTMMCOK IMTEPATYPbI

1. Cnucok nmTepaTtypbl, DEKOMGH,U,OBaHHbIVI negaroram (KO]'I]'IeFaM) [n1sa 0CBOEHUNA AaHHOIO BAa AEATENBHOCTU

HanmeHoBaHue

OcHoBHas
BennHckas HO.C. Peanusaums TMNOBbIX MaHEBPOB YeTbIPEXBUHTOBOrO BepTofieTa. MOMOAEXKHbIA HAayYHO-TEXHUYECKUI BECTHUK. MITY um.
H.3. baymaHa. 9neKkTpoH, XypH. 2013. Ned. Pexxum goctyna: http://sntbul.omstu.ru/doc/551872.html (gata obpawieHms 31.10.2016).

'ypbsiHoB A. E. MofenvpoBaHue ynpasieHns KBagpoOKONTePOM VIHXeHepHbIli BeCTHUK. MITTY um. H.O. baymaHa. D1eKTpoH, XypH. 2014 Ne8
Pexxum poctyna: http://engbul.bmstu.ru/doc/723331.html (nata o6paieHus 31.10.2016).

Edwumos. E. Mporpammupyem keagpokonTep Ha Arduino: Pexxum goctyna: http://habrahabr.ru/post/227425/ (pata obpaweHuns 31.10.2016).

WMHCTUTYT  TpaHcnopta 1 cBA3W.  OCHOBbI  a3pOAUHAMUKW W AUHAMUKW  MoneTa. Pura,  2010. Pexxum  poctyna:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (aata o6paweHmsa 31.10.2016).

KaHnatHukos A.H., KpuuieHko A.MM., Tkaues C.b. [lonycTuMble NPOCTPaHCTBEHHbIE TpaeKopuy 6ecrnuioTHOrO NeTaTeNlbHOro annapara B
BEPTMKabHOW NIOCKOCTH.

Hayka n obpasosaHne. MI'TY um. H.O. baymaHa. 9nekTpoH, XypH. 2012. Ne3. Pexxum goctyna: http://technomag.bmstu.ru/doc/367724.html (gata
obpaleHuns 31.10.2016).

MapTbiHOB A.K. 3KcnepumeHTabHasa aspoAnHamuka. M.: ocyfapCTBEHHOE M3AaTenibCTBO 060POHHOM MpoMbIwieHHoCcTH, 1950. 479 c. 13.
MwupowHuk N.B. Teopus aBTOMaTM4eckoro ynpasneHus. JInHeiHole cuctemsl. Cr6: Mutep, 2005. 337

JononHutenbHas
Pepakyma Tom's Hardware Guide. FPV- MynbTUKONTepbl: 0630p TEXHONOIMK U Xenesa. 25 noHa 2014. Pexxum focTyna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html

(nata obpalleHns 31.10.2016).
Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center, Moffett Field, California. P. 21. Pexxum poctyna:

http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (gata o6pawieHms 31.10.2016).
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http://habrahabr.ru/post/227425/
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9 Bouadi H., Tadjine M. Nonlinear Observer Design and Sliding Mode Control of Four Rotors Helicopter. World Academy of Science,
Engineering and Technology, Vol. 25, 2007. Pp. 225-229. 11. Madani T., Benallegue A. Backstepping control for a quadrotor helicopter.
IEEE/RSJ International Conference on Intelligent Robots and Systems, 2006. Pp. 3255-3260.

10  Dikmen I.C., Arisoy A., Temeltas H. Attitude control of a quadrotor. 4th International Conference on Recent Advances in Space Technologies,
2009. Pp. 722-727. 4. Luukkonen T. Modelling and Control of Quadcopter. School of Science, Espoo, August 22,2011. P. 26. Pexxum foctyna:
http://sal.aalto.fi/publications/pdf- files/eluul 1 public.pdf(gata o6paweHunsa 31.10.2016).

11  LIPO SAFETY AND MANAGEMENT: Pexum goctyna:
http://aerobot.com.au/support/training/lipo-safety (daTa o6pauieHuns 20.10.15)
12 Murray R.M., Li Z, Sastry S.S. A Mathematical Introduction to Robotic Manipulation. SRC Press, 1994. P. 474.

13 Zhao W., Hiong Go T. Quadcopter formation flight control combining MPC and robust feedback linearization. Journal of the Franklin Institute.
Vol.351, Issue 3, March 2014. Pp. 1335-1355. DOI: 10.1016/j.jfranklin.2013.10.021

14 JNekumn oT «KonTtep-akcnpecc» https://youtu.be/GtwG5ajQIvA?t=1344

2. Cnncok nuTepaTypbl, PEKOMEHI0BAHHOW y4YallMMcs, 4151 YCNeLHOro 0CBOeHUs aHHOW 06pa3oBaTe/IbHOM NporpaMmmbl
1 Nekuun ot «KonTtep-akcnpece» https://voutu.be/GtwG5aiOJvA?t=1344
httos ://www.voutube.com/watch?v=FF6z-bCo3 TO

http://alexgvver.ru/quadcopters/

3. Cnucok nnTepaTtypbl, PEKOMEHA0BAHHOW PoAUTENAM B LENIAX paclUMpeHns Anarnas3oHa 06pa3oBaTe/lbHOro
BO3[ENCTBUS M NOMOLLM POANTENAM B 00yYEHUN 1 BOCMIUTAHUM pebeHKa

1 Mopbopka xypHanos «LLkona ana poguTenen» oT nsgartenbckoro goma M1y «[epBoe CeHTAOPA» Nof pes.
C.ConoBeiymka
https://drive,google.com/open?id=0B zscjiLrtypR2d!d 1pOT1ZGLWM


http://sal.aalto.fi/publications/pdf-
http://aerobot.com.au/support/training/lipo-safety
https://youtu.be/GtwG5ajQJvA?t=1344
https://voutu.be/GtwG5aiOJvA?t=1344
http://www.voutube
http://alexgvver.ru/quadcopters/
https://drive
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MPUNTOXEHVE 1

MaTepuanbHO-TEXHUYECKOe 0becrieyeHmne

HanmeHoBaHuMe

Y4ebHoe (06s13aTe/IbHOE) 060pya0BaHME

OcHoBHOM Habop (pama, 3anyacTu, MOTOpbI,
nponennepsl, PerynsaTopbl, NOMETHbIA KOHTpOANeEp,
paguoannapartypa, 3apsaKka, akkymynsTopbl)

KomnnekT ans FPV-noneTtoB (Kamepa,
BUAeonepeaTUmK, BUAEONPUEMHNK, aHTEHHBI,
MOHUTOPYUK, GaTapenkn.)

KomMnnekT ans nsyyeHms OCHOB pPagvo3NeKTPOHMKN 1
nporpaMMmMpoBaHna MUKPOKOH TPoniepoB (60pToBO
KOMMbIOTEP, PagMOMOAeM, BUAeOKaMepa, 3N1eKTPOHUKa,
o)

KBagpokonTtep

KBagpokonTep ¢ hoTOKamMepoit Ha
rMpocTabunn3vpoBaHHOM MNo/Bece

KoHBepTonnaH

CTtonmocTb
Ha3HaueHne/KpaTKoe onucaHue

(PYHKLMOHana obopynosaHunA

Habop ana c6opku KBagpokonTepa

KomnnekT gns noneTos OT NEPBOro
nmua

KomnnekT ans nporpaMMUpoBaHus
KonTepa

KonTep 4ns HayansbHOro
3HaKoOMCTBa, OTPaboTKM a30B
NUNOTUPOBaHNA

KonTep ans obyyeHne aspocheéMKe,
HacTpoiike n o6cnyxmeaHmto BAC

KoHBepTonnaH ans obyyeHums
HacTpoWKe, 06CNYXXUBAHUIO U1
akcnnyatauyummn BAC
nepcrneKkTUBHbIX TUMOB
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KonnyecTtso
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1.7

18

1.9

1.10

21

2.2

2.3

24

25

doTokamepa

YyebHas BAC camoneTHOro Tmna

KBagpokonTep ¢ 3 fon. akKymynsTopamu, aon.
3apsAKOIA 1 3aWMTON BUHTOB

Pyuka ans 30-nevatu

KomnbloTepHoe ob6opyoBaHume

HoyTbyk

MbliLWwb

Tenexka Ans 3apsgK1 U XpaHeHWs HOYTOYKOB

Moy

CeTeBOWi yAIMHUTENb

doToKamepa A/ yCTaHOBKM Ha
KOHBEpTOMNaH

BAC ans 06yyeHns asam
NMUNOTUPOBaHNSA 6eCNUNOTHBIX
Camo/1eTOB

KonTep A4n1a 0TpaboTKM HaBbIKOB
NnnNIoTUPOBaHUA, NPOBELEHMUSA
a3POCHLEMKM

3HaKOMCTBO C npuHumnamun 30-
neyaTu

PaboTta c MO BIMJ1A

Pa6oTa ¢ MK n/unm HoyToyKOoMm

Tymba Ans XpaHeHUs 1 3apagKu
HOYTOYKOB

MHorogyHKLNOHaNbHOE
YCTPOWCTBO

CeTeBOM yANNHAUTENb
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3.2

5.1

5.2

5.3

Mpe3eHTaLNOHHOE 060pYya0BaHME

LED naHenb

HacTeHHOe KpenneHwue

PacxofHble MaTepuanbl 1 3anacHble YacTu

Mebenb

KomMmnnekT mebenn

CBeTUNbHUK HACTOMbHbIN ranoreHoBbI

Kop3uHbl A1 Mycopa

nogava I/IH(*)OpMaLI,I/IOHHOFO
Matepunana

KpenneHve LED naHenu

PasmelleHne YYEHNKOB B y4eOHOM
KabuHeTte

OcseLyeHune

C60p Mycopa 1 NPoUMX HEMULLEBLIX
0TX0/10B
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MPUNNOXXEHWE 2
MpaBuna BbiGopa TeMbl NPoeKTa

Crnoco6bl pelleHNs npobaeM HauyMHaWMMU UcCnefoBaTeNAMU BO MHOIOM 3aBUCAT OT BbI6pPaHHON TeMbl. Hafo nomouyb JeTAM HailTu Bce NyTw,
BeAyLiMe K JOCTUXEHMNIO LENW, BbIAeINTb OOLLENPUHATLIE, 00LLEN3BECTHbIE N HECTAHAAPTHbIE, aNbTepHATUBHbIE; clenaTb BbI60P, OLEHUB 3NNEKTUBHOCTb
KaX4oro cnocooba.

MpaBuno 1. Tema gomkHa 6bITb MHTepecHa pebeHKy, [O/MKHA yBnekaTb ero. VccnefoBatensckas pabota aeKTBHA TOMbKO Ha AOOPOBO/LHONM
OCHOBe. Tema, HaBA3aHHas YUYeHWKY, Kakoi Obl BaXKHOI OHA HM Ka3anacb B3pPOC/bIM, He AACT AO/MKHOI0 athheKTa.

MpaBuno 2. Tema [0/KHA ObITb BbINOIHUMA, PeLLeHNe ee LO/MKHO ObITb MOME3HO yYacTHUKAM MUCCnefoBaHUA. HaTonkHyTb pebeHKa Ha Ty uieto, B
KOTOPOW OH MaKCMMa/ibHO peanm3yeTcs KakK MCcnefoBaTe/lb, PacKpOeT fyylline CTOPOHbI CBOEr0 UHTENNEKTa, MOMYYUT HOBbIE MOJE3Hble 3HAHUSA, YMEHUS
N HaBbIKK, - CNOXHasA, HO HeobXxoAMMas 3afaya Ana nejarora.

MpaBuno 3. Tema [JO/MKHA ObiTb OPUTMHANBLHON C 3MeMEHTaMU HEOXMAAHHOCTM, HEOObIYHOCTU. OpUTrMHAaNLHOCTL ClefyeT MOHMMATb, Kak
CNOCOBHOCTb HeCTaHLapPTHO CMOTPETb Ha TPAAULMOHHbIE NPEAMETbI U ABNEHNS.

MpaBuno 4. Tema gomkHa ObITb Takol, 4TOObl pab6oTa Morna 6biTb BbINO/IHEHA OTHOCUTENIbHO 6bICTPO. CNOCOBHOCTL A0AT0 KOHLEHTPMPOBaTb
COBCTBEHHOE BHMMaHME Ha O4HOM 00bEKTE, T. €. LONITOBPEMEHHO, Lie/ieyCTpeM/IeHHO paboTaTb B O4HOM Harnpas/eHWW, Y LWKO/bHMKa OrpaHUYeHHa.

MpaBnno 5. Tema fo/mKHa ObITb AOCTYNHON. OHa A0MKHA COOTBETCTBOBATb BO3PACTHbIM OCOOGEHHOCTAM [eTell. DTO KacaeTcs He TOMbKO Bbi6opa
TEMbl UCCNeA0BaHUA, HO U POPMYNMPOBKM M O0TOOpa Matepuana Ans ee pewweHns. OfHa U Ta XXe NpobfieMa MOXeT pellaTbecs pasHbIMU BO3PAaCTHbIMU
rpynnaMuy Ha pas3iMyHbIX 3Tanax obyyeHus.

MpaBnno 6. CoyeTaHue XenaHW M BO3MOXHOCTeN. Bbibupas Temy, negaror LOSKEeH Y4yeCcTb Hanmume TpebyeMblX CPeACcTB M MaTepuasnos -
nccnefoBaTeNlbCKoOM 6asbl. Ee 0TCyTCTBME, HEBO3MOXHOCTb COOpaTh HEOOX0AUMbIE AaHHble 06bIYHO MPUBOAAT K MOBEPXHOCTHOMY PELUEHUIO, MOPOXAAIT
"NycToc/noBue”. 3T0 MeLLAEeT Pa3BUTUIO KPUTUYECKOTO MbILLEHWUS, OCHOBAHHOMO Ha A0Ka3aTe/lbHOM UCCef0BaHUM U HALEXHbIX 3HAHUAX.

MpaBuio 7. C BbIOOPOM TeMbl He CTOMT 3aTArMBaThb. BOMBLUMHCTBO YYalyXCs He UMEHOT MOCTOSIHHBLIX MPUCTPACTUMIA, WX WHTEPECHI CUTYyaTVBHbI. [loaTomy,
BblGMpast Temy, AelicTBOBaTb cnepyet BbICTpO, rnoka VHTepec He yrac.
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[MpnMepHbIE TeMbl NPOEKTOB:
MopgenvpoBaHne KBaapoKonTepa.
MpoeKTUpoBaHWe MosieTa Haf TPaccom ¢ NPensTCTBUAMM.
[MporpaMmMmpoBaHMe aBTOHOMHOIO B3/1eTa U NOCaAKM KBa[pOKOMNTeEpa.
Buaeo Hapeska noneToB BOKPYr KeBaHTOpUyMa.
OpraHunsauns roHKu KBalpOKOMNTEPOB.
[MprMeHeHne KBapoKoNTepoB B [ €OKBaHTYME.
[MpoeKTMpOoBaHWe KBaApOKoMrepa-TPacnopTUPOBLUNKA.
ABTOHOMHbII MONET MO 3a4aHHOW TPAEKTOPUN.
Co3faHune NOMOLLHUKA A4/15 npenogasaTtesis Ha KOHTPO/IbHbIX paboTax.
10 KBagpokonTep - ny4ywnia gpyr PoboKBaHTYMa.

© 0o N ok WD R
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MPUNOXEHWE 3
Mpumep Kelica

A3pocbeMKa «[1/151 Yero Ha caMoM [iefie HY>KeH 6eCnn/IOTHBLIN NneTaTe/bHbIN
annapar?»

OnucaHne peasibHON cUTyaunn (Kerca)

Mbl paboTaem B agMUHUCTPaUUM TexXHoMapka M HaM Heob6XxoAuMMO Habpatb
KpacoyHble W WHTEPEeCHble MaTtepuanbl AN caiTa, 4TOObl MpuBMeYb 6GosbLue
KMWEHTOB M KOMMaHWA. TakXXe MHOrme pesvaeHTbl TeXHOoMapKa >XanyrTcs, uTo,
yunTbIBaA GOMbLUYHO TEPPUTOPUIO TEXHOMAPKA, OHU A0 CUX MOP He 3HatT, KakK OH
BbIFIAANT  LE/IMKOM, OTCYTCTBYET HaBurauus no TeppuTopuy TexHonapka. B
A0M0/IHeHVEe HeO6XOAMMO ONpPeAeNNTb TOYHYIO M0LaAb TEPPUTOPMM TEXHOMAPKA.

O6Lupme Bonpocsl
. UTto Takoe BIMJ/TA?
e  Kak ycTpoeH n paboTaeT BIN/1A?
e Kakue faHHble OH NO3BO/IAET NOMYUYUTH?
e UYem aspocbéMKa ¢ BINJIA oTAnyaeTcs 0T KOCMUYECKOW CbEMKN?

TepMUHbI:
A3pocbemMKa
HocuTenu n nonesHas Harpyska
Knaccudmkaums (MapLupyTHas, TMHeRHas) aspoCbeMKm
BbicoTa, nepekpbITHe, 6a3nc, MHTepBan hoTorpampoBaHms
doTomo3arKa
OprtodoToniaH

Martepwuansi:
KomneroTep
HTepHeT
ApXVBHble MaTepuasibl a3POCHEMKU
MO ans 06paboTkM faHHbIX A3apocbeMKn (Agisoft Photoscan)
KBagpokonTep
doToannapar
LWTaTtms
Google Maps
KBaapoKonTep ¢ yCTPOMNCTBOM a3pothoTOCHEMKM
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[MpunoxkeHue 2

1.1. MynbTnkonTep

KeapgpokonTep Botesara. 1923. ()

MynbTuKonTep (aHrn. Multirotor, multicopter, MHOFrOpOTOpPHbI/i BEPTONET, MHOTONET) —
netartesibHbIA annapat, MOCTPOEHHbI N0 BEPTONETHOM cxeme, € TpeMs 1 601ee HecyLlmumMm BUHTamm '1

r

2. CopepxaHue

1NcTopus

2MNprHUMN AeiicTBMS

3CoBpemMeHHOe NpYMeHeHVe My/IbTUKONTEPOB
4Bbe30nacHOCTbL NONETOB

53akoHoparensHoe perymposaHme
6MynNbTUKONTEPbI-UTPYLLIKA

7CM. Takke

8lMNpumeyaHus

SJluteparypa

HOCcblnku

3. NcTtopwualnpasuts | roasuTe koa!

MHOroBMHTOBbIE BEPTONETLI paspabaTbiBa/IMCh €LLUE B NepBble rofbl BEPTONETOCTPOEHNSA. OanH U3
nepBbIX KBAAPOKONTEPOB (aHr. quadcopter, Ye ThIPEXPOTOPHbLIA BEPTONET), KOTOPLI peasibHO
OoTOpBasICA OT 3eM/IN U MOT AepXaTbCs B Bo3ayxe, bbln co3gaH Meopruem bote3aTtom U UCMbITaH B
1922 rogy. Hegoctatkom aTux annapartos 6blna CoXHasi TpaHCMUCCUs, nepedaBasluas BpalleHue
0HOro MOTOpA Ha HECKO/bKO BMHTOB. /306peTeHne pyneBoro BUHTa U aBToMaTa nepekoca nosoxuso
KOHeL, 3TMM nonbiTkaM. HoBble pa3paboTkn Havanuck B 1950-e rofpl, HO fasblie NPOTOTUNOB AEeso He
MpPOABWHY/OCh.

HoBoe poxaeHne MynbTUKONTepbl nonyunnm B XXI Beke, yxxe kak 6ecnnioTHble annapaTel. bnarogaps
NPOCTOTE KOHCTPYKLUKN KBAZAPOKONTEPbI YACTO UCMOMb3YITCA B NIOOUTENLCKOM MoZennpoBaHmnll
MynbTvkonTepbl YA0OHbLI 418 HEA0POroi aapopoTo- N KMHOCHLEMKM — rpOMO3/Kast KaMepa BblHeceHa
13 30Hbl AENCTBUSA BUHTOB MIEZH* *3ieaeem okl

Curtiss-Wriaht ¥r-7npeactaenseT coboii No CyTu KBaapoKonTep
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Camonért Curtiss-Wright X-19 ncnonb3yeT npu B3NéTe 1 nocagke npuHUMN KBagpokontepa

aKcnepumeHTanbHbIiBoNokonTep «E-volox»

ekcakonTep C MOHTUPYEMOIA NMOPTATUBHOBUAEOKAMEPOA

Mogenb TpaHCNOPTHOro cpeacTBa-rekcakonTepa

OKTOKONTEP /151 NEPCOHAIbHBIX NOMETOB

Audi Pop. Up Next, AByXMECTHbI/ KOHLENT GECMIOTHOrO IETatoLLEro aBToMobunsa paspadoTkm Audi
AG,Airbus, Italdesian

4, [MpuHUKMN geinc
Mo npuHUmMny ynpaBneHnss MynbTUKoONTepbl ObiBatoT2L

* aBTOHOMHblE
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e  AMCTaHUMOHHO-ynpasnsemble (6eCnnioTHbIE)

MynbTKONTEPbI MMeT 3 UK 60/1ee BUHTOB NOCTOSIHHOTO Liara (aBTomata nepekoca, B 0T/iMyue ot
OfIHO- N ABYXBMHTOBBIX annapaTos, HET). Kaxablli BAHT NPUBOAUTCS B ABMXKEHWE COOGCTBEHHBIM
Asuratenem. MofoBMHa BUHTOB BpaLLaeTCsl Mo YacoBoOli CTPesike, NosI0BUHA — MPOTMB,

NO3TOMY Py/NeBOI BUHT My/NbTUKONTEPY HE HYyXXEeH. MaHeBPUPYOT My/bTUKONTEPbI NYTEM U3MEHEHWUS
CKOPOCTV BpalLeHnsi BUHTOB. Hanpumep:

e YCKOPUTb BCE BUHTbI — MOALEM;
e YCKOPUTb BUHTbI C OFHOW CTOPOHbI M 3aMeA/IUTL C APYroil — ABUXKEHUE B CTOPOHY;

* YCKOpPUTb BWHTHI, BpaljaloLlinecs no 4yacoBoli CTpenke, n3amMenintb Bpalakouineca npotme —
NoOBOPOT B MNMJIOCKOCTW.

MuKponpoueccopHasa cucTtema nepeBoanT KOMaH4bl pagnoynpasfieHns B KOMaH4bl ABUraTeNnsm.

YT106bI 06EecneunTb CTabunbHoe 3aBncaHne, My/bTUKONTEPbI B 06513aTE/IbHOM NOPSAKE CHabXaT
Tpems rmpockonamm, hmkCupyoLWmMMn KpeH annaparta. Kak BcnomoraTesibHblii MIHCTPYMEHT, MHOTAA,
Takxe MCMNonb3yeTcs akcenepomeTp, AaHHbIe OT KOTOPOro Nno3Bo/IA0T NPoLeccopy ycTaHaB/vMBaTb
abCoMTHO rOpPU30oHTasIbHOE MOJIOXEHME, N 6apoAaTUMK, KOTOPbIA NO3BONSAET OUKCMPOBATL annapar
Ha HY>XHOI BbicoTe. Takke, NPUMEHAIOT COHap A1 aBTOMATUYECKOW NOCAAKN 1 yAepXaHUs He6O/bLUION
BbICOTbI, a TaKkke Ana o6néTta npenAtcTeuii. N camoe rnaBHoe — GPS-npuemMHUK, No3BoAsHOLNIA
3anucbiBaTb MapLUpyT NonéTa 3apaHee, ¢ KOMMNbIOTEPA, a Takke, BO3Bpallarb annapar B TOUKY B3/ETa,
B C/lydae noTtepu ynpasdAoLLLEero paguocurHana, uim cCHAMaTb napamMmeTpbl

nosiéta onepaTneHoO NNn nNnoTomHu.

CyLLeCTBYHOT Takke TPEX- U NATUBUHTOBbIE BEPTONETLI (TPU- U NeHTakonTepsbl). OAYH M3 MOTOPOB Tam
pacnonaraeTcsi Ha HaHM3aHHOWM Ha OCb MOABWXHOW NAaTdopMe, Yron NoBopoTa KOTOPOi

N3MEHSIETCS CEPBOMPUBOAOM — TakK M OCYLLECTB/ISIETCA NOBOPOT annapaTa BOKpYr CBOel och®.
OTAeNbHO CTOUT OTMETUTL 3KCMEPVMEHTa/IbHbIE annapaTbl: 6VMKONTEPbI, KBAAPOKONTEPbI C
M3MEHSIEMbIM LLAroM MPOnesnepoB, KBAAPOKONTEPbI C ABUTATENAMY HA UMNesNepax, 0OAHAKO OHU He
MOMYYWUIN KAKOro-IMbo pacnpocTpaHeHus.

Mo BapuaHTaM pa3meLLeHnsi BAHTOB B OTHOLLEHMM OCU ABWXEHUSI 1 B 3aBUCMMOCTMN OT UX HanpaB/eHUs
BPALLEHMSI Pa3/INYAKOT HECKO/IbKO TUMOB MY/IbTUKONTEPOB:
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5. CoBpeMeHHOe NpuMeHeHne
MYNbTUKONTepOoB [ MpaBnTL | npasuth koa!

CoBpeMeHHoe NpUMEHEHME MY/IbTUKONTEPOB BECbMa PasHO06pas3HO: OT UrpyLLEK, [OCTaBK/ TOBApOB,

NOBUTENLCKMX cpeacTB AN PoTo- U BUAEOCHEMKM A0 MNACCAKUPCKUX U FPY30BbIX TPAHCMOPTHbIX
cpeacTs 1 60eBbIx poboToBHM B

B nto6uTENbCKMX U NPOGECCUOHASTbHBIX MYbTUKONTEPax

MCNONb3YHTCS KOSINEKTOPHbIE U GECKO/INEKTOPHBIE 3/1IEKTPOABUrATENN W NINTUIA-NONIMMEPHbIE
aKKyMYNSITOPbl B KQUECTBE UCTOYHMKA 3HePrunIPl BUHTbI MOTyT GbITb YCTAHOB/IEHbI HEMNOCPEACTBEHHO
Ha Bas1 ABuraTensi, 6o Yyepes peaykTop.

3710 HaknaabiBaeT onpefesiéHHble OrpaHNyeHnss Ha UX NONETHbIE XapakTepPUCTUKKA: TUMMYHAA Macca
My/bTUKONTEpa cocTaBnsaeT oT 140 4 kr, npyu BpemeHn nonéta ot 10 o 30 mmHyTIIB(30—50 MUHYT Y
YHVKa/IbHbIX €4MHUYHbIX 3K3eMM/ISAPOB). MNogHMMaeMblii NOME3HbIA rPy3 MOAENAMU MY/IbTUKONTEPOB
cpegHero pasmepa v rpy3onogbEMHOCTU — OT 500 1 Ao 2—3 Kr, UTO NO3BOIAET NOAHATbL B BO34YX
He6obLWwy0 hOTO UK BuAgeokamepy (06bI4HO SKLIH-Kamepa B 601ee AellEBbIX MOAENsX,

60 3epkasibHble Kamepbl B MpodeccnoHanbHbIX). CyLWecTBYHOT U JOCTATOYHO KPYMHbIE MOAE/N
MY/IbTUKONTEPOB, C KO/IMYECTBOM POTOPOB Mopsifika 6-8 (rekca 1 OKTOKoNTepbl), CNOCOOHbIE NOAHATL B
BO34yX rpy3 Maccoii go 20-30 kr. [N yBenMyeHus rpy3onogbEMHOCTU NPUMEHSIIOT COOCHOE
pacnosioXeHne HecyLLMx pOTOPOB, YTO B Cllyyae rekcakonrtepa, Hanpumep, gaéTt 12 moTopos n 12
Nponesi/iepoB, PacnosioXeHHbIX NONapHO Ha 6 HecyLwmx fydax. CKOpOCTb MOMETa My/ibTUKONTEPaA
MOXET 6bITb OT Hy/1A (HENOABMXHOE BMCEHME B Touke) Ao 100— 110 kw/u. 3anac aHeprum 6atapei
Mo3BOJIAET OTAE/IbHLIM MOJE/IAM MY/NbTUKONTEPOB Y/IeTaTb Ha PacCcTofAHWe 00 7-12 KM, Ha npakTuke
Xe paguyc feincTens (MakcMMasibHOe paccTosiHME, Ha KOTOPOE OHW CMOCOGHbI yneTeTh ¢
nocneayowuym BO3BpaToOM B TOUKY B3/1ETa) 0ObIYHO OrpaHuyeHo nNpsmMoi BUaAnMMocTbio (100—200 M npu
py4YHOM ynpasneHun) Nnbo AasbHOCTLI0 AENCTBUA annapaTtypbl paauoynpasneHus n BugeonvHka. Mpu
3TOM Jlyylime obpasLbl Nof06HOM annapaTtypbl, UCNOb3YIOLME YCUNNTEU MOLLHOCTU pagmocurHana u
CUCTEMY Hanpas/ieHHbIX aHTEHH, CNOCOOHLI 06ecnevmBaTb CTabusbHbIE paanoynpasneHe u
BUAEONMHK Ha paccTosiHus o 100 kM. Takum 06pa3oM, HanbosblLiee orpaHuYeHe Ha pagnyc
OelicTBMSA My/bTMKONTEPOB HakaAbiBaeT MMEHHO Bpemsi NoséTta.

3TN orpaHNYeHns NPUBOAAT K TOMY, UTO MY/IbTUKONTEPbI 0OLIYHO NUCNOMb3YIOTCA Kak annapaTtbl
«BNMXHEro pagnyca AeicTBUS»: ANnst NobuUTeNbCKMX NONETOB Heganeko ot cebs, ans oTo-
BUAEOCHEMKM 6/IM3KO PaCMNONOXKEHHbIX 06BEKTOB U Tak ganee. ONA cpaBHEHUS,

6ecnuioTHblE CaMO/ETbI C akKKyMyNATOPOM aHasl0rMyYHOM éMKOCTN MOryT yneTatb Ha 10—15 km npu
BbICOTe nonéta 1—2 km.

Ksagpokontep AirRobot AR 100-B

MVHMaTIOPHbIA KBagpakonTep, C My/IbTOM YNpaB/eH!si C BO3MOXHOCTbIO YCTAHOBKM M/1aHLLETa Kak
NPVEMHMKA BUAEOCUTHaNA
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KBagpokontep ans npogpeccmoHasnbHbiX hOTOCHEMOK C KpenaeHusiMu ans LudposbixcboToannapaTos

KBazipokonTep BU3yaslbHOro KOHTPOJISi OKPYXAtOLLEro NPOCTPaHCTBa A/1 CUMOBbIX CTPYKTYP «I prdhoH-41»

SKcnepuMeHTasbHbI kBagpokonTep «Ehang 184»

[MpoToTUN BOJSIOKOMTEPA «2X»

6. Be30MacHOCTb nonéToBmpasuTs | NpaBuTh koa!

CTunb 3TOro pasgena HeaHUMKIoNeaUYeH UM HapyLlaeT HOPMbl PYCCKOTO

A3blKa.
CnepyeT UCMPaBUTb Pasges CornacHo CTUAMCTUYECKMM NpaBuiam Bukunegun.

B oT/imume oT camonéTa, KOTOpbIil CNOCO6GEH N/IaHMPOBAaTh C BbIK/HOUEHHbLIM ABUraTenemM, wim
BEPTOMETa, KOTOPbIA CNOCOOEH CECThb C MOMOLLLIO aBTOPOTaLUK, MY/IbTUKOMNTEP NPU OTK/IOYEHUN
MOTOPOB W/N 3NEKTPONUTaHNA, NOSIHOCTLIO HeynpasiseM. KeagpokonTep npu oTkase o4HOro 13
Asurateneii MOXeT COXpaHsTb cTabunmsaumio. FekcakonTep 1M OKTOKoNTep NOMUMO 3TOro MOryT
COBEpPLNTbL MATKYI0 MOCaKy C O4HMM HepaboTalowmmM MOTOPOM, OAHAKO He BO BCEX Clydasx
(Hanpumep, Npu paspbiBe XOTS 6bl OHOM fonacTy BMbpauus us-3a aucbanaHca yeenmunE*aeTcs
HacTO/IbKO, YTO KOHTPOJ1/Iep nepecTaéT padoTtaTb, U annapar nepexoguT B Heynpasisemoe najeHve).
Ho yXe cylecTBYIOT aKCneprMeHTa/lbHble KBaApOKONTepbl, KOTOpble MOryT CTabuim3nposaTb NONET U
COBepLUUTbL NOCaAKy Npy NoTepe OA4HOro U3 Asuratesnein”.

YuutblBasi To, YTO My/IbTUKONTEP MMEET HEMA/TYH) MacCy, XECTKWIA Kopnyc 1 6bICTPO BpaLlaroLmecs
nponennepsbl, ero CToNKHOBEHWE C MII0AbMMU UM aBTOTPAHCMNOPTOM MOXET NPUBECTU K HEraTUBHbLIM
nocneacteusiM. NoatoMy NONETkl HaA NOABMU WX aBTOAOPOraMm He pekoMeHAayrTcA. XKenaTenbHo
naaHMpoBaTb TPAEKTOPMIO MONETa Tak, YToObl B Clyyae Heo6XoauMoCTy (Hanpmumep, npu paspsiake
6aTapeun) BHU3Y 6bI10 MECTO Anst 6e30nacHoi nocagku.

BaxeH 1 yenoBeyeckunii paktop. COBPEMEHHbI NONETHbIN KOHTPO/I/IEP MO CMOXHOCTU HACTPOIKA 1

KO/IMYECTBY MOSIETHLIX PEXMMOB MOYTW HE YCTynaeT HAacTO/IbHOMY KOMMNbOTEpPY. HeBHMMaTenbHoe

YyTeHue JOKYMeHTauun, OTCYTCTBME BbINOSIHEHUSA HEOOXOANMbIX AEeACTBUI (HanpuMep, KasimbpoBKu
1



komnaca npu HacTpolike) MOryT NPMBECTM K HeynpaBasieMoMy NonéTty 1 notepe annaparta. Bbinet
annapara 3a paguyc 4elicTBUs NynbTa Npu OTCYTCTBUM pexmma GPS-Bo3Bpata Takke siBNSIETCS OAHON
3 MPUYMH NOTEPL annapaTos.

B Lenax 6e30nacHOCT HEKOTOPble MOAENN ANCTAaHLMOHHO ynpaBnseMbiX My/bTUKONTEPOB 000pYAYIOT
Oy6nvpyoLWmMy cMcTeMaMy HaBurauym 1 No3MLUOHNPOBAHNWS, 3/IEMEHTAMU UHTENNEKTYa/IbHOW
po60oTu3aLmm crnocobCcTBYOLMMU CAMOCTOSATENILHOMY OnpeAefieHuto fieTaTe/ibHbIM annapaTomM
NPensaTcTBUM Ha MapLupyTe Nonérta u ux 06NETy, 3alUTHLIMU KOXyXamMy BUHTOB WU BCEro
nertaresibHOro annapara, CaMoCTOATe IbHbIM BO3BPATOM K MECTY MyCKa Mpu yTepe curHana
ynpassieHna IR

7. 3aKOHOaTe/IbHOe perynmpoBaHme mpeBATb | npasuts
koa!

B Poccuiickoit deaepauun ycTaHOBMEH pa3peLLNTE/bHbIA NOPSA0K Ha MONETbl BCEX 6E3 NCKTHOYEHNS
6ecnuoTHbIX BO34YLWHbIX annapaTtoB. Ctatbsa 33 Bo3gylwHoro Kogekca PO, onpegensiet, kakne BBC
noanexar perncrpauuu, a kakme y4éTy, HO B HacToslLLlee BPEMS He CYLLeCTBYET Kakux-nnmbo npaBoBbIX
nocneacTBuiA 3a OTCYTCTBME Y TPaxaaH ydeTta/perncrtpaumm 6ecnnnoTHbIX BO3AYLLIHbIX annapaTos. 3a
nonétbl 6e3 paspeLLeHnsa Ha UCnosib3oBaHme BO34yLLHOro npoctpaHcTea (MBI1) npegycmoTpeHa
OTBETCTBEHHOCTb MO CT. 11.4 KOAI - agna chmaundeckux nuy, wrpad go 5 O30 py6., Ao 50 QOO py6. Ans
OO/MKHOCTHbIX v, 1 Ao 500 Q00 py6. Ans pugnyecknx nuu,. Ans nonyveHnsa paspelueHuns Ha MBI B
npeaenax HacenéHHbIX MyHKTOB HaA/IeXWT 3apaHee nogatb 3asBky Ha MBI B MeCTHbIA opraH
camoyrnpaB/ieHMsl, B KOTOPOI ykasaTb nniaH nonéta. MNpu 3TOM MMEKTCA OrpaHNYEHNs - MO BPEMEHN U
no TeppuTopum (3anpeTHble 30HbI U 30HbI OrpaHnyeHns noneTos). Hanpumep, 6e3ycrioBHO 3anpeLyeHsbl
NonéTbl BO3/1€ a3pOMNOPTOB, BOEHHbIX U APYTUX OXpaHAeMbIX 0OBEKTOB, NCMPaBUTENbHBIX YUpexaeHui,
a Ha BpeMs npoBefieHns YemnuoHata Mupa no dytéony 2018 r. PocaBuaumsa BBOAWIA OrpaHUYeHNs Ha
MBI Hag ropodamm npoBefeHus yemnuoHaTa ¢ 1 moHa no 17 viona 2018 r.03

OTpensHo perynupyetcsa ¢hoTo- UM BUAEOCHEMKA C MCMNO/b30BaHNEM 6eCnuI0oTHbIX annapaTtos.
CbemMka C BO3yxa OTHOCMTCS K aBMaLMOHHbIM paboTam, AaXe ec/im pedb UAET O NonyvYeHun
XY[OXECTBEHHbIX (hoTorpadmii. B COOTBETCTBMM C TEKYLLMM 3aKOHOAATENLCTBOM, AJ/151 MPOBEAEHMNS
NoA0O6HbIX CbEMOK TpebyeTcs:

» PaspelleHre Ha cbemKy MeHepasibHOro WTaba BOOPYXEHHbIX cun Po;

* Pa3spelleHre Ha CbeMKy OnepaTMBHOrO ynpas/ieHus LWTaba BOEHHOrO OKpyra, B 30He
OTBETCTBEHHOCTM KOTOPOr0 HaxOAUTCA CHUMaeMblii OOBEKT;

» PaspelleHne TeppuToprasnbHbIX opraHoB 6e3onacHocTt ®Ch;

Mocne 3aBepLUeHns1 CbeMKMW, 3aCHATLIN MaTepuan nepegaeTcs B permoHansHoe YOCH ans
paccekpeumBaHus 415 NocnenyroLero Ucnonb3oBaHua B OTKPbITOM agoctyne. 2

8. MynbTUKONTEpPbI-UTPY LU KW ITPaBATL | roaBUTL Kof)

B nocnegHee Bpemsi NOSBU/IMCE MUHMATIOPHbIE KBAZAPOKONTEPLI, yMeLlatowmecs Ha nagoHn (Walkera
Ladybird, WLtoys V929, Blue Arrow nano Loop n np). OHM npakTnyeckn 6e3onacHsbl (Macca annapara
meHee 100 r), B TO e BpeMsi, NO3BOSAT NO/yUYNTb OCHOBHbIE HABbIKM NOETA HA MY/IbTUPOTOPHOM
annaparte, Tak Kak NPUHLUUN UX ynpaBieHus HUJYeM He oTiyaeTcs. KBaapokonTepbl Takoro pasmepa
BO3MOXHO 3aryckaTb fJOMa, He PUCKYS HaHECTU Bpep NoAaM Wi npeaMeTam.

TpvkonTep

42



MwuHuKBagpokonTep ¢ 3apsagkoi yepes USB

MwuHnKBapokonTep ¢ ynpasneHnem no VK-kaHany

KBagpokontep «Robbe Blue Arrow Nano Loop»

MVHUKBaPOKONTEP C Ny/IbTOM YrpaB/eHst

OxkTOKOMTEP B NONETE
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