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l. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBbI

HOACHUTEJBHAS 3AIIUCKA
BBenenne B Hactosimee Bpems puiHOK BIIJIA (GecnmiiOTHBIX JieTaTelIbHBIX

anmnapaToB) — CTaJl OYEHb NMEPCHEKTUBHON M OBICTPOpA3BHBAIOLIEICS OTpPaCiblo, K
2015 romy pemHok BIIJIA yxe ouenmBanca B 127 mupx momnapos CIIA! u
POJOJKAET aKTUBHO pa3BuBaThea. OueHb ckopo BIIJIA craHyT HeoTheMIEMOM
YaCThIO MOBCETHEBHOM KU3HU: MbI OyJieM ucnoiib3zoBaTh BIIJIA He Tosibko B CMU n
pasBiekareiabHON cdepaXx, HO U B HHPPACTPYKType, CTPAXOBAHUH, CEIHCKOM
X03sICTBE U 00eCreYeHnn OEe30MaCHOCTH, MOSIBATCS HOBBIE MPOQECCUU, CBA3AHHBIC
C pPOCTOM pBIHKA.

HanpaBiennocts  mporpammbl.  Hactosimas ~— oGmieoOpa3oBaTenbHas
oOmiepa3BuBaroliasl Mporpamma JIONOJHUTEIBHOTO OOpa3oBaHMs JI€TEH HMeeT
HAYYHO-MEXHUYEeCKyl0  HanpagieHnHocmy. llpennonaraer  JTONOJHUTEIBHOE
oOpa3oBaHME JeTe B 00JACTH KOHCTPYUPOBAHMSI, MOACIUPOBAHUS U OECIUIOTHON
aBUall{, MporpaMMma TakKKe HampaBiieHa Ha (opMuUpoBaHHME Yy JeTed 3HAHMU H
HABBIKOB, HEOOXOIUMBIX JIJIs1 pabOThI C OECIMUIOTHBIMU aBUAIMOHHBIMU CHUCTEMAMHU
(BAC).

[TporpaMMa mO3BOJISIET CO3/1aBaTh OJATONPUSTHBIE YCIOBUSA JI Pa3BUTHUS
TEXHUYECKUX CIIOCOOHOCTEN HIKOIBHUKOB.

Hacrosimas mporpamma COOTBETCTBYET OOLIEKYJIbTYPHOMY YPOBHIO OCBOCHHS U
MpeanojaraeT yAOBICTBOPEHUE TI03HABATEILHOTO HWHTEpeca OOydJaroIierocs,
pacmupeHue ero HMHGOPMHUPOBAHHOCTH B 00JIACTH OCCHMJIOTHBIX JI€TATEIbHBIX
amnrapaTroB M CHCTEM, a TaKke oOoraiieHHe HaBbIKAMHU OOIIECHHUS W NMPUOOpETCHHUE
YMEHUH COBMECTHOM JIEATEIILHOCTH B OCBOCHHUH ITPOTPAMMBI.

HoBu3Ha HacTosiieid o0pa3oBaTeIbHON MPOrpaMMbl 3aKIFOYAETCA B TOM, UTO
OHa UHTETpUPYeT B ce0e JOCTH)KEHHS COBPEMEHHBIX W HWHHOBAIIMOHHBIX
HaIpaBJIeHUI B Majiol OECUIOTHON aBUAIIUU.

AKTyanbHOCTh  mporpamMMmbl  COBpPEMEHHBIE  TEHACHIMH  Pa3BUTHSA
pOOOTH3UPOBAHHBIX KOMILUIEKCOB B aBHAIMM TMOJYYWIM peaju3alidio B BUEC
O0ecnmiioTHBIX aBUalMOHHBIX cucteM (BAC).

B Hacrosimee Bpemsi HaOmoMaeTcs J1aBUHOOOpasHBIM pOCT HMHTEpeca K
OecrUIOTHOM  aBMAIMM  KAaK  WHHOBAIIMOHHOMY  HAIPaBJICHUIO  PAa3BUTHUS
COBPEMEHHOW TEXHUKH, XOTS UCTOPHUS Pa3BUTHsI 3TOTO HANPABICHUS HAYaaach yxe
6onee 100 mer Tomy Hazan. Pa3BuTHe COBPEMEHHBIX M TIEPCIICKTUBHBIX TEXHOJIOTUN
MO3BOJISIET CErOAHs OECIMIIOTHBIM JIETATEbHBIM allllapaTaM YCHEIIHO BBIMOJIHATh
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Takue (YHKIHH, KOTOPbIC B MPOIUIOM OBLIM MM HEAOCTYIHBI WM BBIMOJHSINCH
JPYTHMHU CHJIAMHU M CPEICTBAMH.

braromaps pocTy BO3MOXXHOCTEH M TOBBIINICHUIO JOCTYHHOCTH JPOHOB,
MOTEHIIMAJ UCIIOJIb30BaHUS UX B Pa3HBIX cepax 3KOHOMUKH CTPEMUTEIIBHO PACTET.
D70 c03/1a710 HEOOX0IMMOCTh B HOBOM mpodeccun: onepatop BAC. CrpaTternueckas
3aja4ya Kypca COCTOUT B TMOJTOTOBKE CHCIUAIUCTOB IO KOHCTPYHUPOBAHUIO,
nporpaMmMupoBanuio U 3kcruryaraunu bAC.

Hacrosimass oOpasoBaTelibHasi MporpaMma I03BOJIIET HE TOJIBKO OOYYHTh
peOeHKka MoJenupoBaTh M KOHCTpyupoBaTh bBIIJIA, HO ¥ TOATOTOBHUTH
O0y4YaroNMXCsl K TUIAHUPOBAHHUIO W OpPraHU3alMd pabOThl HaJl Pa3HOYPOBHEBBIMU
TEXHUYCCKHUMU MPOCKTAMH U B TATbHEHIIIEM OCYIIECTBUTH OCO3HAHHBIN BHIOOP BH/IA
JICSATEILHOCTH B TEXHHYECKOM TBOPUYCCTBE.

Ilexaroruyeckasi meaeco00Pa3HOCTb HACTOSIICH MIPOrPaAMMBbI 3aKITFOUACTCS B
TOM, YTO IIOCJIE €€ OCBOCHHSI 00yJaroIuecs MOoTyqaT 3HAHUS U YMEHHS, KOTOPbIE
TI03BOJISAT MM TIOHSITh OCHOBBI YCTPONCTBA OCCIHUIOTHOTO JICTATSILHOTO allapara,
HPUHIIAIIBL pA0OTHI BCEX €r0 CUCTEM M UX B3aUMOJICHCTBHSI, & TAKXKE yIIPABICHHUE
BITJIA. Mcnionb30BaHue pa3IMyHbIX HHCTPYMEHTOB pa3BuThs SOft-sKills y mereit
(urpomnpakTHka, KOMaHIHas pabdoTa) B COYCTAHUU C pa3BUTHEM y HuX hard-
xommereHiwmii (Workshop, tutorial) mo3sosut chopmMupoBaTh y peOCHKA HEITOCTHY IO
CUCTEMY 3HAHUW, YMEHHUW W HABBIKOB.

2. leau u 321244 POrpaMMmBbl.

[lenbto mporpaMmsbl sBIsETCS (POPMHUPOBAHUE Yy OOYHAIOMIMXCS YCTOMYMBBIX
soft-skills u hard-skills? mo cnemyrommm HanpaBneHHAM: MPOEKTHAS AEATEILHOCTS,
TEOpHsl PEIICHUs M300peTaTeNbCcKuX 3ahad, paboTa B KOMaHAE, a’pOAMHAMHUKA H
KOHCTPYHUpPOBaHHUE OeCTUIOTHBIX JeTaTeTbHBIX anmaparos, OCHOBBI
pPasvOdJIEKTPOHUKN M CXEMOTEXHUKH, NPOrpaMMHUPOBAHHE MUKPOKOHTPOJLIEPOB,
nétHas oSkcrryatanus BAC (OecnMIIOTHBIX aBHAIMOHHBIX cHcTeM). [IporpamMma
HalpaBlieHAa HAa pa3BUTHE B peOCHKE MHTEpeca K MPOEKTHOW, KOHCTPYKTOPCKON U
NPEINTPUHUMATEIBCKON JEITeTbHOCTH, 3HAUMTENBHO PACIIMPSIONICH Kpyro3op u
00pa30BaHHOCTH PeOCHKA.
3amaun:

OO6pa3oBaTenbpHBIC 3aa4H.

e chopmupoBaTh y 00YJArONTUXCS YCTOMYHMBBIC 3HAHUS B 001aCTH MOJICIUPOBAHUS U
koHcTpyupoBanus BAC;

® DPa3BHUTH Y 00YJAIOITUXCSI TEXHOJIOTHYECKUE HAaBBIKM KOHCTPYHPOBAHHS,

e chopMupoBaTh y OOYYAIOIIMXCS HABBIKM COBPEMEHHOT'O OpraHU3aIMOHHO-
HDKOHOMHYECKOTO MBIIIICHUS, OOCCICUMBAIONINX COIMAIBHYIO aJalTallhi0 B
YCIIOBHSIX PIHOYHBIX OTHOIIICHHH.

2 «soft-skills» — TeopeTrueckue 3HaHKS 1 KOTHUTUBHBIX TIpreMbl, «hard-skillsy — ymenus
«paboTaTh pyKamMm».
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PaszBuBaromue 3agayu:

® TOIJIEPKATh CAMOCTOSITEILHOCTh B YU€OHO-TTO3HABATEIILHOMN JCSTEIBHOCTH;

® DPa3BUTH CIIOCOOHOCTH K CAMOPEATN3ALUHU U LENEYCTPEMIEHHOCTH;

¢ c(hopMHUPOBATH TEXHUIECKOE MBINIJICHUE U TBOPUYECKHUM MOIAXO K paboTe;

® pa3BUTh HABBIKM HAYYHO-UCCIIEIOBATEIBCKON, HWHXKEHEPHO-KOHCTPYKTOPCKOM H
MIPOEKTHOM JEATEIbHOCTH;

® PACIIMPUTH ACCOILMATUBHBIE BO3MOKHOCTH MBIIIIJICHHUS.

BocnurarensHble 3a1aun:

¢ cpopMUPOBATH KOMMYHHUKAaTUBHYIO KYJbTYpy, BHUMAHUE, YBAXKEHUE K JIIO/SIM;

® BOCIHTATh TPYAOIIOOME, DPa3BUTh TPYIOBbIE YMEHMS U HaBBIKH, PaCIIUPHUTH
HNOJIUTEXHUYECKUH KPYro3op M yMEHHE IUIaHUPOBaTh PadOTy IO peanu3aluu
3aMbICJIa, IPEABUICHNUE PE3YJIbTATA U €T0 JOCTHKEHUE;

e c(hopMHUpPOBATH CIOCOOHOCTH K MPOAYKTUBHOMY OOIICHHIO U COTPYJHUYECTBY CO
CBEPCTHUKAMH U B3POCIBIMU B IPOLECCE TBOPUECKON AEATENBHOCTH.

OTanvuTebHbIE 0CO0EHHOCTH MPOTrPAMMBI

K OCHOBHBIM OTIMYUTEIBHBIM OCOOEHHOCTSIM HACTOSIIEH MPOTrPaMMBbI
MO>KHO OTHECTH CJICAYIOUINE MyHKTHI:

e KeliCOBasl CUCTEMA 00YUYEHUS;

® IPOCKTHAS ICATEIHLHOCTD;

e HarpaBJIeHHOCTH Ha soft-SKills;

® ITPOTIPAKTHKA;

ecpefia ISl pa3BUTHS Pa3HbIX POJIEH B KOMaH/IE;

® COOOIIECTBO MPAKTUKOB (BO3MOKHOCTh O0ILATHCS C IE€TbMHU U3 IPYTUX
KBaHTYMOB, KOTOpBIE MPEYCIEIHN B MPAKTUKE CBOETO HAMPABIICHHUS );

® HAMPABJICHHOCTh HAa Pa3BUTHE CUCTEMHOI'O MBILIUICHHUS;

e peduiekcusl.

Bo3spacr aereii [Iporpamma opueHTHpOBaHA Ha JOTOJIHUTEIBHOE 00pa30BaHKE
y4ammxcsi CpeHero mkojpHoro Bo3pacta (15 — 17 net). Oco6eHHOCTBIO I€TEH 3TOro
BO3pacTa SBJSAETCS TO, YTO B ATOT MEPUO]I TPOUCXOIUT IJIaBHOE B PA3BUTUU
MBIIIJICHUS — OBJIaJIEHUE TIOJIPOCTKOM TPOIECCOM 00pa30BaHUsI MMOHSATUH, KOTOPHI
BEJIET K BBICIICH (hOpMe UHTEIUICKTYyaJIbHON JESTEIHbHOCTH, HOBBIM CIIOCOOaM
noBeficHUs. DyHKIUS 00pa30BaHMsI IOHATHH JIC)KUT B OCHOBE BCEX
WHTEJJIEKTYaJIbHBIX U3BMEHEHUN B 3TOM Bo3pacte. Jlist Bo3pacta 15 — 17 ner
XapaKTEPHO TOCMOACTBO JIETCKOr0 COOOIECTBA HAJl B3POCIbIM. 3/1€Ch CKJIAIbIBAETCS
HOBAs COIMAJIbHAS CUTyalus pa3BuTus. MneansHas gpopma — 10, 9T0 peOCHOK
OCBaMBaeT B ’TOM BO3PACTE, C YEM OH PEAIbHO B3aUMOJICUCTBYET, — 3TO 00JIACTh
MOPAJIbHBIX HOPM, HA OCHOBE KOTOPBIX CTPOSITCSI COLUATIbHbIE B3aUMOOTHOILIEHUS.
OO0111eH1re CO CBOMMU CBEPCTHUKAMU — BEAYIIUNA TUII ACSITEIHHOCTH B 3TOM BO3pacTe.
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VIMeHHO 371eCh 0CBAaUBAIOTCS HOPMBI COLMATILHOTO TIOBEICHHS, HOPMBI MOPAJIH, 3/1eCh
YCTaHABJIMBAIOTCSI OTHOIICHHS PABEHCTBA M YBAKCHUS JIPYT K JAPYTY.
KoanuectBo 4yacos : 70 akageMU4ecKux yaca
®opmbl 00yuenusi O0yueHne MpoOBOIUTCS MO OYHOM dhopme
®opmbl OpraHu3anuu jaesaTeqabHocTH DopMa opraHU3aluN 3aHSTHIA:

TPYIOBasi, WHIWBHIyalTbHAs, WHANBUIYAJILHO-TPYNIOBas W (ppoHTaNbHAS.
[Iporpammoil mpeycCMOTPEHO NPOBEACHUE KOMOMHMPOBAHHBIX 3aHSATHUM:
3aHATUS COCTOAT M3 TEOPETUYECKOM M MPAKTUYECKOM YacTeH, IPpUYEM
0o0JIbIlIee KOJIMYECTBO BPEMEHU 3aHUMAET UMEHHO MTPAKTUUECKast YacCTh.

[Ipu poBeIeHNN 3aHITHI UCTIOIB3YIOTCS ClIeaytorue GopMbl PabOTHI:

e JleKknus-auanor ¢ uCroab30BaHUEM METO/IA KIIEPEBEPHYTHIA KIACCH
— Korja oOydarolmuMCs TMPEJIaraeTcsi K CIEAYIONIeMY 3aHSITHIO
O3HAKOMUTCA ¢  Marepuamamd (B T.4.  HallJICHHbIMU
CaMOCTOSITEJIbHO) Ha OMPENENICHHYIO TeMy IJii OOCYXICHHUS B
dbopmate quanora Ha NPeCTOSAIIEM 3aHATHH,

e Workshop u Tutorial (mpakrudeckoe 3anstue — hard skills), uto mo
CyTH  SIBIIIETCS.  PA3HOBUIHOCTSIMH  MAacTEp-KJIaccoB,  TJIE
OOy4JaronuMcsl MPEAJIaracTcsl BBHIIOJHUTH OINPEICICHHYI0 paloTy,
pe3yJabTaTOM KOTOPOU SIBISIETCS HEKOTOPBIN MPOAYKT ((U3HMUEeCKUi
WIN BUPTYaJbHBIA pe3ynbrar). biuskuil aHanor — (poHTanbHas
dbopma paboThl, KOorja OOydYaroIIMeCs CUHXPOHHO pPabOTaloT MOj
KOHTPOJIEM TEJIarora;

e KOH(EpEHIIMN BHYTPUKBAHTYMHBIE U MEKKBAHTYMHBIC, HA KOTOPHIX
oOyyJarolmecs: ACJSITCS OMBITOM JPYT C APYTOM U PAacCKa3bIBAIOT O
COOCTBEHHBIX TOCTHKCHUSX;

e caMocCTOsITeIbHAsE paboTa, Korja oOydaroluecs BBITOJHSIOT
WHJIMBUAYAJIbHbIC 3aJlaHusl B TEYCHUE 4YACTU 3aHATUS WIH
HECKOJIbKUX 3aHATHUH.

e MeToa KeticoB (case-study), "mosrosoit mrypm" (Brainstorming),
meton 3amad (Problem-Based Learning) u Merom mpoeKTOB
(Project-Based Learning). Ilpumep: Keiic — 3TO KOHKpETHas 3a1a4a
(«cayuatiy — Case, awei.), KOTOPYr TpeOyeTcsl peluTh, sl STOTO B
PEXKHUME «MO3TOBOTO IITYpMay MpejiaratoTcsi BapUaHThl PEIICHUs,
MOCJIE 3TOTO BapHAHTHl OOCYXKITAIOTCS M BBHIOMPAETCS OJUH WA
HECKOJIbKO ITyTE€W pEIIeHUs, MOCJIE 4Yero Uil peLIeHUs Keiica
dbopmupyroTcs 0ojiee MeENKHE 3aJadd, KOTOpble OOBEIUHSIIOTCS B
MPOEKT u peanu3yroTcs c MIPUMEHEHUEM MeToa
KOMaH/1000pa30BaHMUs.

Pesxxum 3aHsiTHii 3aHSTHS 1O JIOMOJHUTEIBHON 00pa3oBaTeNIbHON Mporpamme
MPOBOAATCS 2 pa3a B HEJEIIO 10 2 yaca (IIpoI0HKUTEILHOCTh yueOHoro yaca — 45
MuHYT). KpaTHOCTh 3aHATHH W WX MPOAOIKUTEIBHOCTH OOOCHOBBIBACTCS



pekomenayembimu Hopmamu CAHIIMH 2.4.4.3172-14, uenbo U 3ajadyamu
MPOrpaMMBl.

Kpurepuu n cnocodb1 onpeaesieHnsi pe3yjibTATHBHOCTH
Buabl kKoHTpOJIA:
e BBOJIHBIN, KOTOPBIN MPOBOUTCS MEPE] HAYaJIOM padOThI U MPEaHAZHAYECH

JUTSL 3aKPETUVIEHUS 3HAHWW, YMEHUW W HABBIKOB T10 MPOWICHHBIM TEMAaM;

e TEKYIIHH, MPOBOJAUMBIN B X0JI¢ yUeOHOTO 3aHATHS U 3aKPEIUISIONIUN 3HAHUS

110 JIJaHHOM TeMe;

e UTOTOBBIN, MPOBOJUMBIN MTOCJIE 3aBEPILCHUS BCe yueOHON MPOrpaMMBl.
®opMblI IPOBEPKH Pe3yJIbTATOB:

e HaOJIIOICHHE 32 IETBMH B MPOIECCE PAOOTHI;

e COpPEBHOBAHMS;

e VHJVBUAYAJIbHBIC U KOJUIEKTUBHBIE TEXHUYECKHUE TPOCKTHI.
O:xunaembie pe3yiabtarbl  IIpeomemmnvie:

e mpuoOpeTeHrue OOyYalOIMUMUCA 3HAaHUW B 00JIaCTU MOJCIUPOBAHUS U
KoHCcTpyupoBanus bAC;

® 3aHATUS 1O HACTOAIIEH MporpaMmMe MOMOTYyT  OOydYaromumcs
chopMUPOBATh TEXHOJIOTUUECKUE HABBIKY;

e CcpOpMUPOBAHHOCTL  HABBIKOB  COBPEMEHHOTO  OpraHU3alMOHHO-
HKOHOMHYECKOTO MBIIIIEHHUsI, 00eCTIeunBaroIias COUaIbHy0 aganTaiuo
B YCJIOBUSIX PHIHOYHBIX OTHOIIECHUH.

Memanpeomemmnuie:

e CcpOpMHUPOBAHHOCTh y OOYYAIOIIUXCA CAMOCTOSITEILHOCTH B Yy4eOHO-
MMO3HABaTEIbHOM JIEITEIbHOCTH,

® pa3BUTHUE CIIOCOOHOCTH K cCaMOpEIM3allUU U 1IEJICY CTPEMIIEHHOCTH;

e CcPOpMHUPOBAHHOCTh Yy OOYYAIOIIMXCS TEXHUYECKOTO MBIILJICHUS U
TBOPYECKOT0 MOAX0/a K padoTe;

® Pa3BUTOCTh HABBIKOB HAYYHO-UCCIIEA0BATEIBCKOMN, NHKEHEPHO-
KOHCTPYKTOPCKOW U TPOEKTHOM JEATEILHOCTH Y 00y4aronuXcs;

® Da3BUTHIC ACCOIMATUBHBIC BO3MOKHOCTH MBIIIICHUS Y O0yYarOIIUXCA.

Jluunocmmnoie:

e CcpOpMHUPOBAHHOCTh KOMMYHHMKATUBHOM  KYJbTYpPbl  OOydYaroluxcs,
BHUMAaHUE, YBAKCHHE K JTIOJISIM;

® pa3BUTHUE TPYAOJIOOMS, TPYJIOBBIX YMEHUW W HABBIKOB, IITUPOKUI
ITOJIMTEXHUYECKUIN KPYTro30p;

e CchHOopMUPOBAHHOCTH YMEHHs IUIAHUPOBATH pabOTy MO peaau3anuu
3aMbICIa, CIIOCOOHOCTh MPEABUACTh PE3YNbTAT U JOCTHTATh €ro, MpHU
HEO0OXOMMOCTHA BHOCUTh KOPPEKTUBHI B IEPBOHAYATILHBIIN 3aMBICET,

e c(hHOpMUPOBAHHOCTh CHOCOOHOCTH K MPOAYKTUBHOMY OOIIEHUIO U
COTPYAHUYECTBY CO CBEPCTHUKAMU U B3POCIBIMHU B POILIECCE TBOPUYECKOU
NEATEIIBHOCTH.



®opMbl OJIBEICHUSI UTOTOB pealii3alliy MPOTPaMMbI
e BBHINIOJHECHUE MPAKTUUECKUX MOJIETOB (BU3yalbHBIX U ¢ FPV);
e TMpaKTUYECKUE PabOTHI MO COOPKE, MPOTPAMMHUPOBAHUIO U PEMOHTY
KBaJpOKOITEPOB;
e TBOpYECKHE 33JaHus (ITOJrOTOBKA MPOSKTOB U MX MPE3CHTAIINN).

Jlannasi oOpa3oBaresnipHas Mporpamma sIBJIIETCS BBOJAHBIM MOIYJIEM U
U3Yy4aeTcsl B TEYCHHUE MEePBOM MOJIOBUHBI MIepBoro yueOHoro roaa (17 nenens,
2 yaca B Henmeno). OOydaromuyecss BBIIOIHSIOT 48 MpakTUYeCKMX 3aHATHH,
MPOBOJAATCS JBE KOHTPOJIBHBIX PabOTHI BO BpeMsl ayJIUTOPHBIX 3aHsATUH. [lo
OKOHYAaHHUH Kypca MPOUCXOJUT 3allUTA MPOEKTHON paboThl. BBOIHBIN MOTyIb
HACTOSIIIEH MpOorpaMMBbl aHAJIOTHYEH Jist Bo3pacToB 6-10 u 14-18, paznuyasch
TOJIBKO COOTHOILICHHEM TMPAKTUYECKUX M TEOPETUYECKUX 3aHATHM; YeM
cTapuie oOyyaromuecs, TeM OoJibllle HAaYMHAET MpaKTHYeCKas YacTh
npeobiiaiaTh HaJ TEOPETHUUYECKOH. DTO CBS3aHO C TE€M, YTO CIOCOOHOCTH K
CaMOOOYUYEHHIO C BO3PACTOM MPSIMO MPOIMOPIIMOHATBLHO BO3PACTAET, OITOMY
BCe OOJIbIIIE TEOPETUYECKOT0 MaTepHraia B MporpaMmax Jjisi Bozpacton 14-18
OyIeT mpeyiaratbCsi s CaMOCTOSITEIbHOTO U3YUYEHUSI.



O0beM nporpamMmbl M BBl y4eOHOH PpadoThI

Bua vueOHO# paboThI Bcero gacosn
AvVIATOPHBIE 3aHATHS BCEN0, B TOM YHCIIE: 30
Jlekun 30
[IpakTHyecKHe 3aHATHS, B T.U.: 50
JlaGopaTopHble PabOTEL 10
CamocrosTenpHas H0Ar0TOBKa 14
IIpoekTHasa paboTa 24
Burasl TeKVIIEr0 KOHTPOJISA YCIIEBAEMOCTH 2
O0BeM yueOHOI IPOrpaMMBbl 80

dopma MpOBEACHUS 3aHATUH JICKIIUMY» MOJIpa3yMeBaeT TaKyr (popMy 3aHATHH,
B IIPOIIECCE KOTOPBIX MIPOUCXOIUT pa3Butue T.Ha3. SOft-skills (TeopeTrueckux 3naHuit
Y KOTHUTUBHBIX TPUEMOB) 00YUaOIINUXCS, @ UMEHHO:

TEXHOJIOTHsI H300peTaTeNbCKOM pa3sMUHKH U Joruka TPU3;
POTUBOPEYHE KaK OCHOBA U300pETEHNUS;

WJICaJIbHBIA KOHEYHBIN PE3YJIbTAT;

QITOPUTM MPOEKTUPOBAHUS TEXHUUECKOW CUCTEMBI;
KOMaH/1000pa30BaHUE;

paboTa B KOMaH/I€;

JUYHAsi OTBETCTBEHHOCTh U TaliM-MEHEIKMEHT;
MPOEKTHAs AESITENIbHOCTD;

MPOYKTOBOE MBILLICHHE;

YHUBEpCalbHas MUPAMU/IA IIPOTPECCa;

IUTAHUPOBAHKUE U TOCTAHOBKA COOCTBEHHOT'O SKCIIEPUMEHTA;

dopma MpoBeCHHS 3aHATHH «IIPAKTHYCCKUE 3aHATHs» IMOAPa3yMeBaeT TaKyro
dbopMy 3aHATHI, B IPOIECCE KOTOPHIX MPOMCXOAuT passurue T.Ha3. hard-skills
(HaBBIKOB M YMEHHMIT) 00y4arOIUXCsl, a UMEHHO:

padoTa ¢ MPOCTHIM HHCTPYMEHTOM (OTBEpPTKA, TACCATHIKH);

pabota ¢ obopynoanuem hi-tech-tiexa (maiika, 1a3epHasi pe3ka);
paboTta ¢ mporpaMMHBIM oOOecleueHreM (HAcTpOoWKa JIETHOTO
KOHTpOJLIEpA KBaJIPOKOIITEPA, IPOCKTHUPOBAHUE paMsl
KBaJIpOKONTEPA);

yIpaBlIieHUE KBAIPOKOTITEPOM.

MartepuabHO-TEXHHUECKOE 00ECTICUCHNE CM. B TIPUIIOKEHUH 1.

[TpaBuiia BbIOOpa MpOEKTa U MPUMEPHBIE TEMBbI IPOEKTOB CM. B MIPHIIOKEHUU 2.
[IpuMepbl KEMCOB CM. B IIPUIIOKEHUH 3.



I1I. COAEP)KAHUE JONMOJHUTEJBHONU OBPA3OBATEJBHOM MPOT'PAMMBI

1 rox oOyuenmust

Ne i/m HaumenoBanue TemMbl Coaepixanue TeMbl
1 2 3
Teopusi MyJIbTHPOTOPHBIX CHCTEM. YCTpOoHCTBO MYJIBTUPOTOPHBIX cUCTEM. OCHOBBI KOHCTPYKLMH MYJIbTUPOTOPHBIX CUCTEM.
Bbuok 1. [TpuHLMDBI YIIpaBICHUS MYJIbTUPOTOPHBIMU CUCTEMAMHU.

OcHosb! ynpasiaenus. ITosérsl
HA cUMYJIsITOpe.

1. BBopHas sekuus o coJiepKaHuu

Kypca.
2. IlpuHuunsl yrpaBieHUs U
CTpOEHHE MYJbTUKONTEPOB.
TexHnka 6€3011acCHOCTH MOJIETOB
4. OcCHOBBI 37€eKTpHUecTBa. JInTHii-

MIOJIMMEPHBIE AKKYMYJISTOPBI.
5. IlpakTuueckoe 3aHATHS C  JIUTHH-

w

MOJIMMEPHBIMU aKKyMYJIITOpaMHu
(3apsiaka/paspsika/baiaHcupOBKa
/XpaHeHue)

6. Texnonorus naiiku. TexHuka
0€30I1aCHOCTH.
7. OOy4eHue naike.

8. Tlonétsl Ha cuMynATOpE.

AmnmnapaTypa paguoynpaBieHus: IPUHIMI ASHCTBU, o011ee yCTpoiCTBO.

TexHuka 6e30nacHOCTH MpU pabOTe ¢ MyJIbTUPOTOPHBIMUA CUCTEMAMH.

DONEKTPOHHbIE KOMIIOHEHTbl MYJIbTUPOTOPHBIX CHCTEM: MpPHUHLMIBI padoThl, oOIiee
YCTPOMCTBO.

JInTUi-n0IMMEpHBIE aKKYyMYJISATOPBl M HMX 3apsAIHBIE YCTPOMCTBA: YCTPOWCTBO, MPHUHIIMII
NEUCTBUS,  METOABl  3apsIKW/pa3psaku/XpaHeHUs/  OalaHCHPOBKM  aKKyMYJISTOPOB,
6e3omacHas pabora ¢ 000pyI0BaHUEM.

[lalika 5SJIEKTPOHHBIX KOMIIOHEHTOB: MPHUHIMIIBI Maldku, oOOydyeHue Tmahke, Maika
ANEKTPOHHBIX KOMIIOHEHTOB MYJIbTUPOTOPHBIX CUCTEM.

[Tonérel Ha cumynsaTOope: oOyueHHe NOJETaM Ha KOMIbIOTEpE, MpOBEICHHE Y4YeOHBIX
MOJIETOB HA CUMYJIATOPE.




BJaok 2.

CoOopka u HacTpoiika
KBaJpoKonTepa.
Y4eOHbIe MOJTETHI.

1.

VpasieHue nojaérom
MysbTHKONTEPA. [IpHHIMI
(bYHKIIHOHUPOBAHHUS TOJETHOTO
KOHTPOJUIEPA U aIapaTyphbl
yIpaBICHUS.
BecKOIeKTOpHBIE IBUTATEIH U
perynsTopsl ux xona. [lmarer
Pa3BOJIKH MTUTAHUS.

COopka pambl KBaJpOKOIITEPA.

ITatixa ESC, BEC u cunosoii
YacTH.

OCHOBBI HaCTPOMKHU MOJETHOTO
KOHTPOJIJIEPA € ITOMOILBIO
koMnbroTepa. Hacrpoiika
Arnmaparypsl yIpaBiIeHUsl.
Hacrpoiiku nonéraoro
KOHTpOJIIEPA.

WNHCTpyKTaX MO TEXHUKE
0€30I1aCHOCTH OJIETOB.
[lepBbie yueOHbBIE MONETHI:

«B3NET/TIOCAKAY, KylIepKaHHUE HA
3aJJaHHOW BBICOTE», IEPEMELICHUS
«BIEpEA-Ha3an»,
«BIIEBO-BIPaBo». Pa3bop aBapuitHbIX
CUTYyaLH.

. BelnostHeHne MONETOB: «TOYHAA MOCaKa
Ha YIJCHHYIO TOUKY», «KOPOOOUKay,
«UEINHOK», K(BOCBMEPKAY, «3MEHKa»,

Ilon€THBI  KOHTpOJUIEP:  YCTPOMCTBO  MOJETHOIO  KOHTPOJUIEPA, IPHHLHUIBI €TI0
(GYHKIIMOHMPOBAHUS, HACTPOMKa KOHTpOJUIEpa C IOMOIIbI0 KOMIIBIOTEpPA, 3HAKOMCTBO C
pOrpaMMHBIM OOecrieueHHEM JJIsi HACTPOMKU KOHTpPOJLIepa.

beckoiieKTOpHBIE ABUTAaTeIM M HMX PETYJIATOPBl XOJa: YCTPOWCTBO, IPHUHLMUIIBI MX
(YHKIMOHMPOBAHUS, MTAaliKa IBUTATEJICH U PEryJITOPOB.

[Inatel pa3BOAKM NUTaHUA: OOIIEE YCTPOMCTBO, XapaKTEPUCTHKHU, Mailka peryjasiTopoB U
CUJIOBBIX IIPOBOJIOB K IIJIaTaM Pa3BOAKHU ITUTAHHUS.

WHuctpykTax nepes nepbiMu yueOHbIMU nosiétamu. [IpoBenenne yueOHbIX MOJIETOB B 3alle,
BBINOJIHEHUE 3aJlaHui: «B3IET/TIOCATKA», «yJlep’KaHUe Ha 3aJlaHHOW BBICOTE», «BIEpea-
Ha3aJ», «BJIEBO-BIIPABO», «TOYHAS I0CAJKA HAa YAAICHHYIO TOUKY»,

«KOpOOOUKay, «YEIHOK», KBOCBMEPKA», «3MEUKa», «O0JIET IO KPYTy».

Pa36op aBapuiinbIx cutyarui.
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Baok 3.

Hacrpoiika, yctanoska FPV —
o0opyaoBaHusl.
OcCHOBBI BUJICOTPAHCIISALIUU.
[Ipumensiemoe o0opy0BaHuE, €ro
HaCTpOMKa.
YcraHoBKa U OAKIIOUYECHUE
panuonpuéMHUKA U
BUJIC0000PYJOBAHHUS.
[TunotupoBanue ¢
ucronb3oBanuem FPV-
000pyI0BaHUA.

OcCHOBBI  BUACOTPAHCISIMU: TMPUHIUIBI TEpeJayd BUCOCUTHANA,
XapaKTePUCTHKHU MPUMEHSIEMOTO 000PY/I0OBaHHUS.
YcTaHoBKa, MOAKIIOYEHNE U HACTPOMKa BII€0000py10BaHUSI HA MYJIbTUPOTOPHbBIEC CUCTEMBI.

[MunorupoBanue ¢ ucnonp3oBanuem FPV- ob6opynoBanus.

YCTPOMCTBO U

Baok 4.

Pabora B rpynnax Haa
HHKEHEPHBIM MPOEKTOM.

1.

IIprHIMIIBI CO3aHUSI UHKEHEPHOU
IIPOEKTHOH padoTHI.

Ocnosel 3D-nneyatn u 3D-
MOJEIIUPOBAHUS.

PaboTa B rpynmnax Haj

WHXEHEPHBIM IIPOEKTOM
«becnmiioTHast aBUALIMOHHAS CUCTEMAY.
[ToaroroBka npe3eHTauu
COOCTBEHHOM MPOEKTHOMN

paboTHI.

PaboTta Haj MHXEHEPHBIM MPOEKTOM: OCHOBBI IJIAHWPOBAHUS MPOEKTHOW paboThl, pabora
HaJ| IPOEKTOM B COCTaBE KOMaH/Ibl.

OcHoBbl 3D-nevarn u 3D-MonenupoBaHusi: npuMeHseMoe 000pYyJOBaHHE U IPOrpPaMMHOE
obecrnieucHue.

[IpakTuueckass paboTta B Trpylax HaJ HWHXEHEPHBIM MpoekToM mo Teme «becnumorHas
ABHAIIMOHHAS] CUCTEMAY.
[ToaroroBka v mpoBeAEHUE MPE3EHTALUH MO MPOEKTY.
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YUYEBHO-TEMATHYECKUMH ILJIAH

Oo6bem yacoB
B Tom dopma KOHTPOJIA T
yucie (_7;
Pa3nennl HaumMmeHoBaHHe TeMbl Bcero - _E &
o S
JacoB g = B
=] - >
= =
= =
]
1 2 3 4 5 6
Teopust MyJbTHPOTOPHBIX cucTeM. OCHOBBI YNIPaBJIEeHHUSI.
Bbaok 1. - 19 10 9
IMoséTel HA cumyasiTOpE.
1. BBoHas JIeKIMs O COAEpKAHUU Kypca. 1 1 0
2. ITpyHUMIIBI yOpaBICHUS U CTPOEHUE MYJIbTUKOITEPOB. 2 1 1
3. OCHOBBI TEXHUKHU 0€30MaCHOCTHU TOJIETOB 1 1 0
4. OcHOBBHI AJIEKTpUYECTBA. JIUTHII- MOTUMEpPHbIE 1 1 0
aAKKyMYJISITOPHI.
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5. IlpakTryeckoe 3aHITHs C JIUTUI- IOJIUMEPHBIMU

[IpakTuueckas pabota ¢

aKKyMYJISITOpaMHU 5 1 3apsAHBIMU
(3apsnka/paspsika/6anaHCUpPOBKa/XpaHEHHUE) YCTPOUCTBAMH.
6. TexHnonorus maiiku. TexHruka 0€30MaCHOCTH. 3 2 [Tatixka npoBOIOB.
7. ObyueHue maike. 2 1
8. [Ton€tsl HA cUMyTIATOPE. [Tonétel Ha cUMyIATOPE.
biok 2. COopka 1 HacTpoiika KBaApOKoITepa. YueOHbIE MONETHI. 25 17 [IpakTruueckas paborta
1.O0y4eHne HaBbIKaM MUJIOTUPOBAHUS KBAAPOKOIITEpa HA .
Y P JeBalb p 2 1 VYueOHble oNETHI
IpUMEPE UTPYIIKU 3aBOJICKON COOPKHU
2.Y1paBneHue nojgéTom MyibTukontepa. [Ipunmmmn .
. COopka u HacTpoiika
GyHKIIMOHUPOBAHUS TOJETHOTO KOHTPOJUIEPA U anmapaTypbl 2 1
KBaJpOKOIITEPa
yIIpaBJICHHUS.
3.beckonekTopHbIe ABUTATEN U PETYIISATOPBI UX X0J1a. 3 1
[1natel pa3BOJKU MTUTAHUSI.
4.COopka paMbl KBaJIpOKOTITEPA. 3 2
5.ITatixa ESC, BEC u cuiioBo# yacTu. 3 1
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6. OcHOBBI HACTPOUKH MOJETHOTO KOHTPOJIIEPA C TOMOIIBIO

N 2 2
KoMITbIoTepa. HacTpoiika anmapatypsl yIpaBJICHHS
7. WHCTpyKTax Mo TeXHUKE 0€30MacCHOCTH MOJIETOB. 1
8. IlepBbie yueOHbIE MOJETHI: «B3NET/TOCATKAY, 2 2 VYyeOHbIe MONETHI
9.ITonéThl: «ynepxkaHue Ha 3aJaHHON BBICOTEY, IEPEMEIICHUS
«BIIEpEI-HA3a/1», «BJIEBO- BIpaBo». Pazbop aBapuitHbix 4 4 VYyeOHbIe MONETHI
CUTYaLUH.
10. BeimotHeHHE TTOIETOB: «TOYHAS MOCAIKa HA yIAICHHYO
TOYKY», KKOPOOOUKay, KUYSTHOKY», KBOCBMEPKA, «3MEHKay, 3 3 YueOHbIe MOJIETHI
«O0JIET TIO KPYTY».
biok 3. Hacrpoiika, ycranoBka FPV — o6opyaoBanus. 15 12 [IpakTruueckas paborta
1. OcHoBsI BuaeoTpancisiuu. [Ipumensiemoe o6opynoBaHue, 3 5 YcraHoBKa
€ro HaCTpOMKa. BUJIC0000PYI0BaHUS.
2. YcraHOBKA ¥ MOAKITIOYEHUE PATUOTTPUEMHUKA U 5 4
BUJIC0000PYIOBAHUS.
[Ton€tsl «OT IEPBOTO
3. [IunotupoBanue ¢ ucnoyibzoBanrueM FPV- o6opynoBanusi. 6 6 p

JIULa».
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biok 4. Pabota B rpynmnax HaJl HHKEHEPHBIM ITPOECKTOM. 20 3) 15 [IpakTruueckas paborta
1. [IpuHIUIIBI CO31aHMSI HHKEHEPHOUM MPOEKTHON pabOTHI. 5 1 4
CamocTosTenbHas
MOATOTOBKA TPYIIIOBBIX
WHKCHEPHBIX MPOEKTOB.
2. OcnoBbl 3D-nedatu u 3D-MoaenMpoOBaHuUs. 6 2 4 P P
3. PaboTa B rpynnax HaJi HH)XEHEPHBIM IIPOESKTOM 7 1 5
«becinoTHas aBUAllMOHHASI CHCTEMAY).
4. TloaroroBka npe3eHTau COOCTBEHHON MPOEKTHOM
2 1 1 CaMOCTOSITETIbHO
paboTHI.
N TOroBbIil KOHTPOJIb 1 0 1 3amnmTa IpoeKTa
[Ipe3eHTanus u 3ammTa rpymnmnoil COOCTBEHHOTO 1 0 1
WH)XEHEPHOTO MPOEKTa
Utoro: 80 26 54 80
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4. INTAHUPYEMBIE PE3YJIbTATbBI
[Ipenmnosnaraempie pe3yabTaThl OCBOCHUS TOJIHOTO Kypca 00ydeHHS 10
JOTIOJTHUTEIBHON 00111e00pa30BaTEIHbHON 001IIepa3BUBAIOIICH
nporpamme «becnuyIoTHBIE JieTaTeIbHbIe annapaTb cHOPMYJIHPOBAHBI
UCXO U3 TPEOOBAHUI K 3HAHUSAM, YMCHHSM, HaBbIKaM, KOTOPBIE yJalluecs
JOJDKHBI IPUOOPECTH B Mporiecce 00y4YeHUs Ha BCeX rojlax, ¢ yu4eToM Ielei u
MIOCTaBJICHHBIX 32]1a4.

Jluunocmuule pesynomamel 0c80eHUs OONOIHUMENbHOU 00Ueobpazo8amenbHol
obwepazeusaioweri npocpammbl

e YBAXHUTEJIBHOE OTHOIICHUE K KYyJIbTYPE CBOETO HAPOJA;

e OTBETCTBEHHOE OTHOIIEHHUE K 00YUYEHUIO;

e TOTOBHOCTb M CIIOCOOHOCTh K CAaMOPa3BUTHIO M CamMOOOpa3OBaHHIO Ha
OCHOBE MOTHBAIMM K OOYYEeHHIO W TIO3HAHUIO B 00JIACTM HAyYHBIX
TEXHOJIOTHI,

o OepexHOe OTHOIICHHUE K TYXOBHBIM IIEHHOCTSIM;

e HPABCTBEHHOE CO3HAHHWE, YYBCTBO, MOBEJCHHE HAa OCHOBE CO3HATEIBLHOIO
YCBOCHHS OOIIIEUEIOBEYCCKIX HPABCTBEHHBIX IICHHOCTEM;

e ACTETUYECKHE MOTPEOHOCTH, IECHHOCTHU U YyBCTBA.

Memanpeomemmuvie pe3yibmanvl 0C80EHUSL O0ONOIHUMENbHOU
0bweobpazosamenbHol 0Ouepassusauell NPocpammbol

VYyamuecs HayyaTcsl Ha JOCTYITHOM YPOBHE:

e OCBaWBaTh CIIOCOOBI penieHus MPOOIEeM TBOPUYSCKOTO U HAYYHOI'O XapaKTepa
U ompenencHus HamoOosmee APOEKTUBHBIX  CHOCOOOB  JIOCTHIKCHHS
pe3yJibTara;

e OpraHM3O0BBIBATH COTPYJAHUYECTBO C IEJArorOM U CBEPCTHUKAMH, paboTaTh
B I'PYIIIIC;

e BJAJCTh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH;

e TIPOIYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH;

e pa3BUBaTh  XYyJOKCCTBEHHBIC, IICHXOMOTOPHBbIC, = KOMMYHHUKATHUBHBIC
CITOCOOHOCTH;

e pa3BUBATH HAOJIIOJATEIHPHOCTD, ACCOIMATUBHOE MBIIIICHUE, ICTCTUICCKUN U
XYI0)KECTBEHHBIM BKYC ¥ TBOPUYECKOE BOOOPaKCHHE.

IIpeomemuvle pezyromamoi 0C80€HUSL OONOIHUMENbHOU 00Ue00PA308aMENbHOU
obwepassusaroujeli npocpammbl
VYyarmecs n103HaKOMSITCH

e C TEXHOJOTMEHW U3rOTOBJICHUS KBaJpaKoITepa nu3 6POCOBOI‘O Marcpuaia,
. CO CX€MaMHM M3TOTOBJICHHA KBAAPAaKOIITEPA,
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e C HCTOpHGﬁ BO3HHUMKHOBCHHUS KBaJAPAKOIITCpa
e C IIpaBUIaMH TB, CO CXEMaMH U3T0OTOBJICHUA.

VYyanmecs HayyaTcs:

e ToaOUpaTh KOPIIYC, COOTBETCTBYIOIIWE IIEMH, IOAOMpaTh IIBETa IS
WU31CIINM;

e YHUTATh CXEMHI,

e CaMOCTOSITEJILHO COOMpATh TOACIKHA II0 CXeMaMm, BBIOMpaTh W3ACIIHS,
KOTOPBIC CaMU JCTH OYIyT BHITIOTHSATS.

o oOpam@arbCs C KOJIONUMHU U PEXYIIMMH HHCTPYMEHTAMHU, KJICSIIUMHU
coCTaBaMH,

VYyamuecs noaydat BO3MOXHOCTb PUOOPECTH:

e IICPBOHAYAJIBHBIC IIPCACTABJICHUSA O BJIMAHHHW HAY4YHOI'O TBOPYCCTBA Ha
Pa3BUTHUA 3CTCTHYCCKOI'O BKYCa, B006pa)KGHI/ISI;
e HAaBBIKHM MCIIOJIHCHUA ITOACIIOK N3 6YM21F H, KapTOHA, mractMmaccal!

|1 KOMILIEKC OPTAHU3AIIMOHHO-TIEJATOT'MYECKUX YCJOBUI

Kanennapusie yueOHble rpaduku JOTIOIHUTEIBHON 0011e00pa30BaTeIbHON
oOuiepa3BuBaronieil mporpaMMsl «becluIOTHBIE JIeTaTe/bHbIE allapaThD)
€XKET0THO MPUHUMAIOTCS TIeIarOTHYECKIUM COBETOM B COOTBETCTBUU C YUCOHBIMU
MUTAaHAMHU, PACTIMCAHUEM Ha TeKYIIHH y4eOHBIH O M YTBEPKIAIOTCS TUPEKTOPOM
yupexzaeHus (cm. [lpunoxenune 3).

2. YCJIOBUSA PEAJIMBAIIUU ITPOT'PAMMDBI

AnmapaTHoe U TeEXHHYECKoe o0ecrevyeHmne:

— Pabouee mecTo 0Oyuaromerocs:
HOYTOYK: TIPOM3BOJUTEIHLHOCTH mporieccopa (mo tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000
eAUHUIl, O0BEM olepaTHBHON maMsaTH: He MeHee 4 ['0; 00BEM
Hakonurenss SSD/eMMC: He menee 128 I'0 (Mau cCOOTBETCTBYIOIIMIMA
M0 XapaKTEPHUCTHKAM TEPCOHAIBHBIM KOMITBIOTEp C MOHHUTOPOM,
KJIaBUATypOW U KOJIOHKaMHU);

MBIIIb.
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— Pabouee mecTo HacTaBHMKA!
HOyTOyK: mnpomeccop Intel Core i5-4590/AMD FX 8350 —
aHaJIOTUYHasi WM Oojee HoBas MOJENb, I'paduueckuil mporeccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananornunas
i Oojiee HOBas MOJeib, OOBEM ONMEpPaTHBHON MaMATH: HE MeHee 4
I'6, BuneoBsixoq HDMI 1.4, DisplayPort 1.2 unu 6osiee HoBast MOJieb
(W1 COOTBETCTBYIOIIMU MO XapaKTEPUCTUKAM MEPCOHAIbHBIN
KOMIIBIOTEP C MOHUTOPOM, KJIaBUATypOH U KOJIOHKaMH );
MPE3EHTAlMOHHOE 000PY/I0BaHHWE C BO3MOKHOCTBIO MOJKIIFOUEHHUS K
KOMIIBIOTEPY — | KOMIUIEKT;
¢Gnumuapt C KOMILJIEKTOM JMCTOB/MapKepHast JIOCKa,
COOTBETCTBYIOIINIA HA0Op MUCbMEHHBIX MPUHAIEKHOCTEH — 1 IIT.;

enuHas cetb Wi-Fi.

IIporpamMHoe obecnieueHue:

— o¢ucCHOE IporpaMMHOE 00eCIICUCHHUE;
— MporpaMMHOE oOecredeHrue JId TPEXMEPHOTO MOJICIUPOBAHUS
(Autodesk Fusion 360);

— rpaduYecKuid peaaKTop.

Pacxoanbie MaTepuaJibl:

Oymara A4 st pUCOBaHMS M paclieyaTKu;

Oymara A3 st puCOBaHUS;

HA0Op MPOCTHIX KapaHAalIeH — MO0 KOJIUYECTBY 00y4arOIINXCS;
Ha0Oop YEPHBIX IAPUKOBBIX PyUYEK — IO KOJUYECTBY 00YUaIOIIUXCS;
ket [IBA — 2 mr.;

KJIeH-KapaHJanl — M0 KOJUYECTBY 00YyUaroIIUXCs;

CKOTY MPO3pPavYHbIA/MAaTOBBIN — 2 IIIT.;

CKOTY JIBYCTOPOHHUN — 2 IIIT.;
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KapToH/TodpoKapToH 1Jisi MakeTupoBanus — 1200*800 MM, Mo ogHOMY JIMCTY Ha
JBYX 00Yy4aromuxcs;

HOK MAaKETHBIM — 10 KOJIMYECTBY 00YyUaIOIUXCS;

JIE3BHS JIJISI HOJKa CMEHHBIE 18 MM — 2 mIT.;

HOKHUIIBI — IO KOJMYECTBY 00YUaIOIINXCS;

KOBPHK AJIA PC3KU KAPTOHA — I10 KOJIMYCCTBY 06y11a10m1/1xc;{;

PLA-mmactuk 1,75 REC Heckonpkux
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3.®@OPMbI KOHTPOJIA

IIpuémbl 1 MeTOBI
Paznen . Texnnuyeckoe DopMmbI
DopmbI OpraHu3anuu JAupakTuyeckui
HJIM TeMa . OCHallleHHe noJABedeHHUs
3JaHATHH 06p330BaTeHLHOI‘O MaTepuall <
IporpaMmmal 3JAaHATHHU HUTOTOB
npounecca
Teopusi MyJIbTHPOTOPHBIX 3anucu B TETpajsx, [lonér na
Jlexuwms, nuckyceus | becena nmo teme 3aHsTHA, s HHrepakTuBHas
cucTeM. CIPaBOYHBII cumyarope 0e3
IPaKTUYECKOe UHAMBUYyalbHas paboTa JI0CKa, HOYTOYK C
OcHOBBI ylIpaBJIeHUS. matepuan u3 [10 s OImnOOoK
. 3aHsTHE cI10 10, RC-mrynbT
ITos1éTHI HA cUMYJIATOPE. TI0JIETOB UJIOTUPOBAHUS
Coopka u TecToBbIE TTONETHI
. Jlexnws, HNHuctpyknus no WNHrepakTuBHAs
HACTPOMKAa Pabota B rpynmax, . Ha
JUCKYCCHSI, cOopke, ClIpaBOYHBI | JJOCKa, HOYTOYK ¢
KBa/IpoKonTepa. MHIUBUAYyalIbHAs paboTa COOCTBEHHOPYYHO
e MPaKTUYECKOE marepuan u3 [10 ms | 1O, kBagpokomnTep,
Y4eOHble MOTETHI. c 10 coOpaHHOM
3ansTue, workshop MI0JIETOB RC-mynbT
KBaJIPOKOITEPE
Hacrpoiika, HNHrepakTuBHas
craHoBka FPV Jlexmus, o OCKa, HOYTOYK C
y 1 Pabora B rpynmnax, CnpaBouHBIi . yToy Brimonnenue
— odopynoBaHuA JTUCKYCCHSI, 10, xBagpokonTep, N
WHIUBUAyanbHas pabota | marepuan us [1O s moyéros ¢ FPV-
MIPaKTHYECKOE ouku s FPV-
c 110 MOJIETOB o0opyi0BaHUEM
3aHsTHe, Workshop mojieToB, FPV-
MOJ1YJIb
PaGora B rpynnax Meron 3anay, HoyT0yk,
HA/l HHKEHEePHbIM METO/]] KEHCOB, Pabora B rpynmax 3anucu B TETPaiIX MHTEPAaKTUBHAs 3amuTa npoeKTa
MPOEKTOM. paboTa B rpymnmnax JI0cKa
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4. OHEHOYHBIE MATEPHAJIBI

B JaHHOM pa3acyiC OTpaXarOTCA OLCHOYHBIC MAaTCpHaJibl, IIO3BOJIAIOIINUC
onpCACINTb AOCTHKCHNUC YHAIIUMUCH INIAHUPYCMBIX PC3YyJIbTATOB.

OueHKCl pesyiromamueHocmu

peanuzayuu OONOJIHUMENbHOU 001eo0bpaz08amenbHoll 00wepassusaouell

npocpammbl

BxoaHas 1MarHocTuka

Huszkuti yposenw Cpeonuil yposenv Boicokuit yposens
Kpumepuii 1: Teopemuueckue 3Hanus
[TonHoE oTCyTCTBUE NmeroTes npencTaBieHuss 0 | 3HaHUE TEXHOJIOTUU
MPEACTABICHUN O JAHHOM JJAHHOM HAIpaBJICHUU U3TOTOBJICHUS
HaIpaBJICHUN KBaJpakornrepa

Kpumepuii 2: Braoenue cneyuanvroti mepmunono2uel

He3nanue TCPMHUHOJIOTHHN
HN3y4aCMOI'o KypcCa

He3nauntenbHble HpO6CJII>I B
3HAaHUC TCPMHNHOJIOTINH

Kypca

3HaHUE TEPMUHOJIOTUH
Kypca

Kpumepuii 3: [Ipakmuueckue ymeHnus u HagvlKu npedycmompeHHvle npocpammol

Heymenue nonp30BaThCst
(cmaboe ymeHue)
MOJIb30BATHCS KOJIOUIUMU U
PEXYIIUMU HHCTPYMEHTAMH,
KJICSIIIUMHM COCTaBaMU;
HEYMEHHE IM0JIb30BAThCA
MHCTPYKIIMOHHO-
TEXHOJIOTUYECKUMHU KapTaMu

Ymeer npaBuibHO
MI0JIB30BAThCS
pacnpocTpaHEHHBIMU
WHCTPYMEHTAMU, UMEET
IIPE/ICTABICHHUE O
NI0JIb30BAaHUE
WHCTPYKLMOHHO-
TEXHOJIOTUYECKON KapTOil.
NmeroTcs HEOObIIME
HAaBBIKH PaOOTHI C
NPUPOAHBIM MATEPUATIOM, C
NPsKEN, HUTKaMU

YMeHue npaBuIbHO
MOJIb30BAThCS
UHCTPYMEHTAMH, YMEHUE
paboTaTh ¢ MHCTPYKITMOHHO-
TEXHOJIOTUYECKON KapTOM.
NmeroTcst HaBBIKKA PabOTHI C
MPUPOJIHBIM MAaTEPHUAIIOM, C
psKen

Kpumepuii 4. Teopueckue Hagviku

OTCyTCTBHUS TBOPUYECTBA B
pabote

He6omnbiue nposiBiieHus
TBOPYECTBA B OCBOCHHUH
y4eOHOro Marepuaa

YMepeHHOe NPOSBICHUE
TBOpUYECTBA B OCBOCHUHU
y4eOHOTo MaTepraia

Kpurepun 5: CaMOCTOSITETBHOCTD

Heymenue pabortath Onu30aM4YeCcCKue [Iepronnueckoe
CaMOCTOSTEIIbHO MPUMEHEHUS MPUMEHEHUS
CaMOCTOSATEILHOCTH padOThl | CAaMOCTOSITEIHHOCTHU B
paboTte
Tekyuiass AMarHOCTHKA
Hu3zkuti yposenw Cpeonuil yposenn Boicoxuti yposens
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Kpumepuui 1. Teopemuueckue 3nanust

OTtcyTcTBHE 3HaHMM (cl1a0bie
3HAHUS) TEXHOJIOTUU
W3TrOTOBJICHUS U3ICIIUM,
HE3HAHWE MPaBWI 00palieHus
CO CHelUaIbHBIMU
WHCTPYMEHTAMH

HesnauuTtensHbie mpoOesbl B
3HAHUU TEXHOJIOTUH
U3TOTOBJICHUS U30EJIUUN

[Ipounoe 3HaHue
TE€XHOJIOTUY U3TOTOBJIEHUS
1763 (S 158

Kpumepuii 2: Bradenue cneyuaibHoll mepmuHoi02UU

Cnaboe 3HaHUE TEPMUHOJIOTUU
Kypca

He3nauntensHbie poOeITbl B
3HAHUU TEPMUHOJIOTUU

Kypca

3HaHUE TEPMUHOJIOTUH
Kypca

Kpumepuu 3. I[Ipakmuuec

KlUe YMEeHUs U HABbIKU, NpedyCMOMpPEHHble NPOCPAMMOLL

Cnaboe ymMeHue T0JIb30BaThCs
CrienuaIbHbIMU
WHCTPYMEHTaMH, cJia0ble
HaBBIKU PabOTHI C
WHCTPYKITHOHHO-
TEXHOJIOTHYECKUMH KapTaMH,
caOble HaBBIKW BBITIOJTHCHHUS
1631 (S 15071

YMeHue nmpaBUIbHO
MIOJIL30BaTHCS OOJBIIEH
YaCThIO CIIEIMAIbHBIX
HHCTPYMEHTOB, YMCHHE
BBITIOJIHATH H3CIHUS IIPU
HEOOJIBIIION MOIJIEPIKKE
rejarora

VYBepenHas pabora ¢
WHCTPYKIIMOHHO-
TEXHOJIOTUYECKUON KapTOil;
1esiecooopasHoe
UCIIOJIb30BaHUE
UHCTPYMEHTOB,
AKKypaTHOCTB,
SKOHOMHYHOCTH B
pacxo/I0BaHUU MAaTEPUAJIOB,
MPOYHBIC YMEHUS U HaBBIKH
paboThI

Kpumepuii 4. Teopueckue Hagviku

OTtcyTcTBHE TBOpPUYECTBA B
pabota

Coueranune
PENPOTYKTUBHBIX U
TBOPYECKHI HABBIKOB

BriaBukeHne HOBBIX HJICH,
CTPEMJICHUE UX BOIUJIOTUTH B
CBOei paboTe

Kpumepuii 5: CamocmosamenbHocms

Heymenue pabotaTth
CaMOCTOSTEJIbHO

CoueraHne HaBBIKOB
CaMOCTOSATENbHON pabOThI
MOJ1 PyKOBOJICTBOM U
KOHTPOJIEM TeJarora

CrpemieHne KaKk MOXKHO
yare mposiBIsTh
CaMOCTOSITENILHOCTD B
pabote

HUTorosasi 1TMarHocTuKa

Huskuti yposens

Cpeonuii yposers

Buvicokuii ypogens

Kpu

mepuu 1. Teopemuueckue 3HaHus

Cnaboe 3HaHHE TEXHOJIOTHU
U3rOTOBJICHUE U3ACIINH,
cnaboe 3HaHUE TTPaBUI
0€30MacHOCTH TPyJia

He3nauuTtensHbie TpoOeibl B
3HAHUH TEXHOJIOTUU
W3TOTOBJICHUS U3JEIINN

[Ipounoe 3HaHue
U3TOTOBJIEHUE U3JICTUN

Kpumepuii 2: Bradenue cneyuaibHotl mepmuHoiocuu

Cnaboe 3HaHNE TEPMUHOJIOTUHU
Kypca

HesnauurtensHbie mpoOeIbl B
3HAHUU TEPMHUHOJIOTUU

Kypca

OTtcyTcTBUE IPOOEIIOB B
3HAHUHW TEPMUHOJIOTUHU

Kypca

Kpumepuu 3. I[Ipakmuuec

KlUe YMEeHUs U HABBIKU, NpedyCMOmMpPEHHble NPOCPAMMOLL

JlomyckaeT ook B

YMeHue pazpabaTbiBaTh

YBepeHHas pabora ¢
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TCXHOJOTHH U3rOTOBJICHUA
HSHCHHﬁ, HCAKKypaTHOCTH B

paboTe, oUOKHN B 0OpaIlleHUH

CO CIEUUAIIbHBIMU
WHCTPYMEHTaMH, cadbie
HaBBIKH paboTa C

TEXHOJIOTUYECKON KapTOu

COOCTBEHHBIC ICKHU3
U3JICTIUS, JOITYCKAFOTCS
HE3HAYUTEIbHBIC OIITHOKHU B
TEXHOJIOTHH M3TOTOBJICHUS
W3JICTIUS, IPUCYTCTBHE
HABBIKOM aKKypaTHOCTH,
AKOHOMHYHOCTH B paboTe ¢
MaTtepuajiaMu, COOJI0/ICHHE
IIPaBHJI TEXHUKHU
0€30I1acHOCTH O]
KOHTPOJIEM TIeJlarora

TEXHOJIOTUYECKON KapTOW;
yMeHue pa3pabaTbiBaTh
COOCTBEHHBIN ACKU3 U3EITHS
Y TEXHOJIOTHIO €T0
U3TOTOBJICHUS,
1esecoodpasHoe
UCIIOJIB30BaHUE
UHCTPYMEHTOB,
AKKypaTHOCTb,
SKOHOMHYHOCTH B
pacxoI0BaHUU MAaTEPUATIOB

Kpumepuii 4. Teopueckue Hasviku

Cnalble IposIBICHUS
TBOpYECTBA

YMepeHHbIE POSABICHUS
TBOpYECTBA B paboTe

[IposiBneHue
WHJIMBUTyaJIbHOTO
TBOPUYECKOI'0 MOAX0/1a K
BBITTOJIHEHHIO JIFOOOTO
W31

Kpumepuii 5: Camocmosmenvrhocms

Cna0Oble HaBBIKH
CaMOCTOSITEJIbHON pabOThI

YMepeHHOe MPOsBIEHUE
CaMOCTOSITEJIbHOCTH B
pabote

Bricokopa3Butoe ymeHue
CaMOCTOSTEIIBHO, 0€3 TOMOIIHN
NEJIarora, BHITOIHSATD U3CIHS

5. METOANYECKHUE MATEPHAJIBI

Opranu3zanuu

00pa3oBaTeILHOTO

mponecca 1o

JTONOJTHUTENHHOU

o0111e00pa3oBaTeibHON  O0lIepa3BUBAIOIIEH MPOrpaMMeE OCYILECTBISETCS OYHO-

3d0YHO,

6 pPA3HOB03PACMHbBIX cpPynnax. KommnekcHpie 3aHATHS mpoxoasaT 110

KOMOMHHPOBAaHHOMY THITY, TaK KaK BKJIOYAeT B c€Osl MOBTOPEHUE MPONIEHHOTO,
0O0BSICHEHHE HOBOT'0, 3aKPEIJIEHUE MaTepralla U MOABEACHUE UTOTOB.

Ha 3anatusax wucnons3yroTcs

npocpaMMbl.

creayomme gopmoi

U Memoowl

pearusayuu

Paznuunbie hopmsr yaueOHOM pabOTHl (BUA 3aHATHS) CYIIECTBEHHO IMOBBIIIAIOT
3¢ (PEeKTUBHOCTh 3aHATH W UHTepec oOywarommuxcs kK HuM. [Iporpamma
MpeayCMaTpUBaeT MCIOJIb30BaHNE (POHTATHLHOW, WHAMBUAYAIBHOM, TPYNIOBON
dbopm yueOHOM paboThl ydamuxcs. OpoHTanbHas (popma mpeamnojaraeT mojaady
y4eOHOTO MaTepuayia BCeMy KOJUICKTHBY ydamuxcs. MamauBuayansHas dopma

MpeaIoaraeT CaMOCTOATEIbHYI0 paboTy ydamerocs.

[Ipu >3TOM memaror

OKa3bIBAET yUaIleMyCsl TaKyIO TIOMOIIb, KOTOpasi HE MOAABISET €r0 aKTUBHOCTH U
CIIOCOOCTBYET BBIPAaOOTKE HABBIKOB CAMOCTOSITEIILHOM paboThl. B xome rpynmoBoi
paboOThl ydamuMcsl TPEAOCTABIACTCS BO3MOXHOCTh CAMOCTOSITEIBHO TIOCTPOUTH
CBOI0O pPabOTy Ha OCHOBE MPHUHIUIA ACATHIBHOCTHOTO TOAX0Maa. I pymnmoBbie
3aHATHS TTO3BOJISIOT BBITIOJNHATH CJIOXKHBIC TPYJIOEMKHE PaOOThl ¢ HAUMEHBIINMU

3aTpaTaMyd Marcpuajla H

BPEMEHHU.

[Tpu
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oTpabaThIBaeT MPUEMBI Ha OTIEIbHOM (parMeHTe, KOTOPBIN SBISIETCS YacCThIO
1IEJIOT0 U3EIIHSL.

Ecmu roBoputh 0 ¢opmax ydeOHBIX 3aHSITHA, TO OCHOBHas Macca y4eOHOTO
BPEMEHHU OTBOJUTCSA Ha JICKIIMOHHO-TIPAKTUYCCKUE 3aHATHSA, TIE ONTUMAIBHO
COYETAIOTCS TEOPHS U MIPAKTUICCKUE YIPAXKHEHUS. ITO 00YCIOBIECHO CICTIM(UKON
Kypca: 9To0bl 2((GEeKTHBHO OBJAJCTh HABBIKAMH Pa0OTHI ¢ OyMaroil m HUTKAMH,
HY)KHO BCII€J] 3a TEOPECTHYECKHM W3yYCHHEM TIPHUEMOB OTpaboTaTh HMX Ha
MpakTUKe. B 4ucTOM BUE TPAKTUYECKUE U JICKITMOHHBIC 3aHATHS MIPEIACTABICHBI B
MEHBIIIEH CTEICHU.

[ToMmuMo JeKIUH W TPAKTUYECKUX 3aHATUM Mporpamma MpeayCMaTpUBAET
BBICTaBKH, KOHKYPCHI MPO(EeCCUOHATBLHOTO MacTepCTBa, TECTUPOBAHUE.

BricTaBky, spMapkd, KOHKYpPChl MNpO(eCCHOHATBHOTO MAacTepCTBA IMO3BOJSIOT
IIPOIEMOHCTPUPOBATh PE3YJTATBI CBOMX TPYAOB 3a ONPEACIICHHBIM IEPUOA
BPEMEHH. DTO MO3BOJISIET YYaIlUMCSl KPUTUUECKH OLIEHWBATh CBOU PabOThI, JTy4lle
IIOHATH UX JTOCTOMHCTBA U HEJAOCTATKH, YTO SIBISAETCA CTUMYJIOM U JAIBHEUIIIETO
TBOPYECKOI'0 POCTA.

B nporpamme mpeaycMOTpeHbI KOHTPOJIBHBIE Yachl MOCIE HM3YUYEHHS KaKIOTO
Osioka. Ha 5TuX 3aHATUSAX MeAaror nNpoBOJUT TECThI, aHKETUPOBAHUE, BUKTOPUHBI,
BBICTABKH C 11€JIbIO BBISIBJICHUSI KAUECTB 3HAHUM, YMEHHU, HABBIKOB 00YUYaIOIINXCS.

Uro kacaercs Memo0oog paboThl, TO TMpOrpaMma MPEANojaraerT COYECTaHUS
PENPOAYKTUBHOM U TBOPYECKOW AEATEIBHOCTH. BO BpeMsi 3HaKOMCTBa C HOBBIM
MaTepUualioM AEATEIbHOCTh HOCUT PENPOIYKTHUBHBIN XapaKTep, TaK KaK ydalluecs
BOCITPOM3BOAT 3HAHUS M CHOCOOBI JCHCTBUU. PenpojykTuBHas AesSTEIHHOCTDH
BbIpakaetrcss B ¢dopme yrmpaxkHeHuil. [loMck HOBOro CTWUJIA, HOBBIX 3JIEMEHTOB,
co3gaHusi paboT MO COOCTBEHHOMY JCKU3Y SBIISIETCA HPUMEPOM TBOPYECKOU
NEATEIIBHOCTH.

Cpenu MeTONOB, OMpENeNsieMbIX IO HCTOYHHKY WH(GOpMAIMK, Ha 3aHATHIX
UCIIONIb3yeTCsl O0BsicHEeHHEe (MpU 3HAKOMCTBE COCBOWCTBAMHM OyMaru, MpsKH,
HUTOK, C TEPMUHAMH), UHCTPYKTaX (0OBACHEHHE MPABWIHHBIX MTPUEMOB PabOTHI,
HCIIpaBJIICHUE M TpeAynpekIcHue omubok), Oecema (HeoOXomuma IS
MpUOOPETEHUSI HOBBIX 3HAHUW W 3aKPEIUICHWs] WX IIyTeM YCTHOTO OOMEHa
MHEHUsIMH ). Bosbiioe 00pa3oBaTelbHO-BOCIIUTATEIHFHOE 3HAUCHUE UMEIOT O€CEeIbl.
JIEMOHCTpallMOHHBIC METOJBl PEANTM3YIOT MPHUHIUI HATISAHOCTH OOYyYCHHUS.
JleMoHCTpanus MPUCYTCTBYET MPAKTUYSCKH HA KaKIOM 3aHSATHU M COYETACTCS CO
CJIIOBECHBIMH METO/IaMH.

[Tenarory He0OXOAMMO TOOMBATHCS PAIIMOHATILHOTO BEIOOPA METOJIOB U
ONTHUMAJIBHOTO UX COYETAHUSI.

Bocnumamenvnas cocmasjiAliouias pe3yjibmamoe.
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VYBneyenue peOEHKa N30paHHBIM BUAOM JIEATEIbHOCTH BBIPAXKAETCS B MPOSBICHUN
UHUIMATUBBl HA 3aHATUM, CHUCTEMaTHYECKOM Y4YacTUM B KOHKypcax H
MEPOTIPUATUAX U PE3yJbTaTUBHOCTU AesTeNbHOCTU. CrnocoOHOCTh padboTaTh B
KOJUIGKTUBE U JCIUTHCS JIMYHBIM OMNbITOM. OTBETCTBEHHO OTHOCUTCS K
pe3yibTaTaM BBIMOJHSEMON paOOTHI.

TemaTuka 3aHATHH CTPOUTCS C yU4ETOM HHTEPECOB YYAIIUXCS, BO3ZMOXHOCTH HX
caMOBBIpaXeHUsA. B Xome ycBOeHUS JETbMH COJEPKaHHUS  TPOTPAMMBbI
VUYUTHIBACTCSI TEMIT Pa3BUTHUS CHCIHAIBHBIX yMEHUH W HABBIKOB, CTEIICHb
MIPOJIBUHYTOCTH TI0 00pa30BaTEeILHOMY MapIIpyTy, YPOBEHb CAMOCTOSITEILHOCTH,
yMeHHe paboTaTh B KoJulekTuBe. [IporpamMma mo3BOJSET WHAWBHIYATU3UPOBATH
CIIO)KHBIE paboThl: OoJiee CHIBHBIM JeTsAM OyJeT WHTepecHa CIIOXKHas
KOHCTPYKITUSI, MCHEE MOATOTOBICHHBIM, MOYKHO MPEIIOKUTH padoTy mporie. Bee
3aHATHS YCTPOEHBI TaK, YTO KaXJO€ 3aJlaHh€ JAaeT BO3MOKHOCTh PEOCHKY
MPOSIBJISITh  CBOM  TBOPYECKHME CIOCOOHOCTH, HE OrpaHuWYMBas CBOOOIY,
BOOOpaxkeHue u haHTa3HIo.

PaznooOpa3zue mpodecCHOHAIbHBIX TEXHUK, XYJI0KECTBEHHBIX IIPHEMOB Ha
3aHSTUSX TMOMOTAaeT PACKPBITh WHIWBUAYAJIbHBIE BO3MOXKHOCTH U CIIOCOOHOCTH
Ka)XJIOr0, TO €CTh IPOSIBUTh CBOE s, OTKPBITH Cce0s, KaK JUYHOCTh. [ aBHas
O0COOCHHOCTh 3aHATHHN - WHIWBUAYAJIBHBIA MOIX0J K KOKIOMY PeOCHKY, HAYYUTh
uX paboTaTh C pa3HBIMU MaTepUaJIaMH.

3ansaTus o porpaMmme MPOBOJASITCS Ha OCHOBE o0mmx
ME€IarOTUYECKUX NPUHYUNOB:

1) [IpyHIMT JOCTYIMHOCTH W TOCIEAOBATEILHOCTH MPEIOJaracT MOCTPOCHUE
y4e0HOTO MpoI1Iecca OT MPOCTOTO K CIOKHOMY.

2) Y4er BO3pacTHBIX OCOOCHHOCTEH — COAEpIKaHHWE U METOAMKA PaOOThI JOJDKHBI
OBITH OPUEHTUPOBAHBI HA JIETEH KOHKPETHOTO BO3pacTa.

3) [TpuHIKIT HAMISIHOCTH MPEIoaraeT MUPOKOe MCIOIb30BaHNE HATISIHBIX U
TUJAKTUYECKUX TMOCOOMH, TEXHUYECKUX CPEJCTB OOyYeHUs, JealolnX y4eOHO-
BOCITUTATEbHBIN Mporiecc 0omnee 3PPEeKTUBHBIM.

4) IlpuHIMUI CBSI3W TEOPUHM C NMPAKTUKOH — OpPraHWYHOE COYETaHHWE B paboTe C
JIETbMU HEOOXOIUMBIX TEOPETUYECKUX 3HAHUW M TMPAKTHUYECKUX YMEHUH U
HAaBBIKOB.

5) IMpuHNMI pe3yIbTATUBHOCTH — B TIPOTPAMME JIOJDKHO OBITh YKa3aHO, YTO Y3HACT
Y YeMy Hay4YHUTCs KaxAblii peOCHOK.

6) [IpuHIMIT aKTyaJdbHOCTH NPEANOiIaracT MaKCUMalbHYI0 MPHOIMKCHHOCTD
COAEPKaHUS TPOTPAMMBI K pEAIbHBIM YCIIOBHSIM KU3HU U AEATEIBHOCTD JECTEM.
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7) IlpuHIMn  AEATENBHOCTHOIO TOAXO[Aa — JOObIe 3HAHHS MPHOOPETAIOTCS
peOEHKOM BO BpeMsl aKTUBHOM JIEATEIILHOCTH.

8) IIpuHIUI KyJIETYPOCOOOPA3HOCTH OCHOBBIBACTCS HA ICHHOCTSIX PErHOHAIBHOM,
HaIlMOHAJIbBHOM M MHMPOBOM KYJIBTYpPhl, TEXHOJOTHYECKH pEaTu3yeTcs II0
CpeICTBaM KYyJbTYPHO-CPEAOBOIO TMOJAXOJa K OpraHu3aiuu JeSITeIbHOCTH B
JIETCKOM OOBEINHEHUH.

9) [lpuHIMI TapMOHMHM TPOCTOTHI W KPAcOThI JIGKUT B OCHOBE JIFOOOro BHUjIA
JEeSTEIbHOCTH, OJHOBPEMEHHO SIBIIIETCSI KPUTEPUEM TBOPYECKOM ACSATENBHOCTU U
PE3yIBTATOM B MPOIECCE CAMOPA3BUTHUS TBOPUECKUX CIIOCOOHOCTEN.

3aHATUS CTPOSTCS TaKUM OOpa3oM, YTOOBI ydalIuecs CO3HATEILHO W aKTUBHO
oBiageBanu 3YHamu, yTtoObl y HHMX pa3BHBajgach TBOpUYECKas AKTUBHOCTh U
CaMOCTOSITENIbHOCTh. TOJIBKO C YY4ETOM 3TUX MPUHIIUIIOB MOTYT OBITh IOCTUTHYTHI
BBICOKHME PE3YJIbTaThl B OBJAJICHUU OOYyYAIONTUMUCS 3HAHUSMU M TIPAKTUUECKUMU
HaBBIKAMH.

Ileoazcocuueckue mexHoJjiocuu, UCI1I0JIb3YCMBIC 110 ITpOIrpaMme «becnnyioTHbIE
JETAaTC/JIbHbIC allllapaThbD»

Texnonoeust oughghepenyupyemozco 00yueHus CriocoOCTBYET CO3JJaHUIO
ONTUMAJIbHBIX YCIIOBUU [IJIi Pa3BUTHS MHTEPECOB U CIIOCOOHOCTEH ydYalllMXCH.
MexaHu3MOM pean3aliuy SBISIOTCS METObI MHIUBUIYaJIbHOTO O0yUEHHUS.

o Texnonocuss MUYHOCMHO-OPUEHMUPOBAHHO20 00YUeHUss — ITO OPraHU3aALUs
BOCTIMTATEIHHOTO IMpPOIlecca Ha OCHOBE TIyOOKOTO YBa)KEHUS K JMYHOCTH
pebEHka, yuéte 0COOEHHOCTEN €ero MHANBUIYAJILHOTO Pa3BUTHSI, OTHOILICHHUS
K HEMy KaKk K CO3HAaTeIbHOMY, IOJHONPABHOMY H OTBETCTBEHHOMY
y4acTHUKY 00pa3oBaTeNbHOTO Mpolecca. ITo (OpMHUPOBAHUE IEIOCTHOH,
CBOOOTHOM, pACKPEMOIIEHHON JUIHOCTH, OCO3HAOIICH CBOE TOCTOMHCTBO U
yBa)karollel JOCTOMHCTBO M CBOOOY IPYTHX JIOACH.

o Texnonocuss npobremHo20 00y4eHusi CTAaBUT CBOEW 1IE€NbI0  pa3BUTHE
MO3HABATEJIbHON aKTUBHOCTH M TBOPUYECKON CaMOCTOSITEIbHOCTH yUaIIUXCS.
MexaHu3MOM peanu3aliy sSBISETCS MOMCKOBBIE METObI, IPUEMa MTOCTaBKU
MO3HABATENbHBIX 33/a4, TOCTABUB MEPE]] yUALTUMUCS 3a]1auy, KOTOPYIO OHH
BBITOJIHSIOT, UCIIOJIB3YsI UMEIOIIMECS Y HUX 3HAHUS U YMEHHSL.

o Texnonocus pazeusaroweco 00OyYyeHus, TPU KOTOPOM TJIaBHOM IENbIO
ABIISIETCS ~ CO3JaHWE  YCIOBHM NS Pa3BUTHS  TMCHUXOJOTHYECKHUX
O0COOEHHOCTEM: CMOCOOHOCTEH, MHTEPECOB, JHMYHOCTHBIX KayecTB U
OTHOIICHUU MEXIy JIIOJIbMH, TIPU KOTOPOM YUUTHIBAIOTCS M MCIIONB3YIOTCS
3aKOHOMEPHOCTH DPa3BUTHS, YPOBEHb U crocoOHOCTH uHAmMBHIyyMma. [lox
pa3BUBAOIIUM OOYYEHHEM TIOHMMAETCS HOBBIA, AKTUBHO-ACSTEIbHBIN
crocod o0yuyeHus, UAYLUIMH Ha CMEHY OOBSICHUTEIbHO-UJUTIOCTPATUBHOMY
croco0y.
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o Texnonoeuu compyonuuecmea peaqu3yloT paBEHCTBO, ITAPTHEPCTBO B
OTHONICHUSIX Tmenarora W pebenka. [lemaror u yuammecs COBMECTHO
BBIPA0ATHIBAIOT IIEJIH, COJCPXKAHUE, AAIOT OICHKH, HAXOMSCh B COCTOSHHU
COTpYIHHYECTBA, COTBOPYECTBA.

o 30oposvecbepezarowjue mexnono2uu — Co31aHUE KOMIUIEKCHOM CTpaTerun
YIYUIICHUS 3A0POBbsI YUAIIUXCsl, pa3padoTKa CUCTEMBI MEp 10 COXPaHEHUIO
3JI0OPOBBSI IETEH BO BpeMs 0OYUCHUS M BEIPa0OTKA 3HAHWIA U HABBIKOB,
KOTOPBIMH JIOJDKEH OBJIAJICTh YUAIUICS.

o  Unpopmayuonnvie mexnonoeuu, ACIOIB3YIOMINE CTICIIHATbHBIC
TEXHUYECKHE WHPOPMAIIMOHHBIE CPEJICTBA: KOMITBLIOTED, ayAHO-, BUIEO-,
Teje- CpeCTBa O0yUCHUSI.

Hcnonb3oBaHue MepeuncieHHbIX TEXHOJIOTUN XapaKTEPU3yeT 1IeTOCTHBIN
o0Opa3oBaTenbHbIN MPOIEcC U ABIsETCS (HOPMOIi OpraHu3aIy y4eOHou u
TBOPYECKOU JIEATEILHOCTH, TJI€ KaXKIblii peOCHOK HE TOJIbKO 00ecreynBaeTcs
MOJIHOM CBOOOI0M TBOPYECKON MHUITMATUBEI, HO U HY>KJJA€TCSl B IPOTyMaHHOM
CTpaTeruu, oT0Ope CPEICTB BhIpaXKEHUS, ITITAHUPOBAHUU JICSITEILHOCTH.

Memoouka nposederust 3aHAmMuUs
OCHOBHBIE CTPYKTYpPHBIE JIEMEHTHI
o BcmynumenvHnas uacmo. I1okas TOTOBOTO U3/EIHs OTACIBHO M B KOMIIO3HIIHA

o ITloocomosumenvras yacms. Pa36op GopM CII0KHOIO U3AENHS, ONPEAEICHHIE
€ro UCXOJHBIX (HOpM.

o OcHognas ywacms. TlodTanHOE H3TOTOBJICHHE U3/ACIHUS 110 HHCTPYKIIHH.

o 3axmouumenvras yacms. CaMoOCTOsATENbHAS paboTa Mo 00pasily HilH
3aBEPIICHUE U3/ICIHs, JOIMOJTHEHNE €0 CaMOCTOATEIIbHON (DAaHTa3UHON YacCThIO.

KOHWIpO]lbHO'I/lS’MepumeJleble mamepudailbl

Pa3jes nporpaMmmbl MeToabl KOHTPOJISI
1 rox o0yueHus
OpraHu3aioHHbIN
o CobecenoBanue
o AHKeTHUpOBaHUE
I1.PaboTa c mpupoaHbIM « Bompocs k Oecene
MaTepruaioM o Kaprouku-3aganus

o IlpakTnueckoe 3ananue.
o AHaMW3 U caMOaHaJIN3 JETCKUX padoT
o HabGmonenue

[II.MonenupoBanue Ha

o YCTHBIN ONIpOC
IIJIOCKOCTH.
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Bomnpock! k Gecene

HpaKTI/I‘-ICCKOC 3aJaHUC C TBOPUYCCKUM YKIIOHOM
KapTO‘IKI/I-Ba,ZIaHI/IH

IV. Bs1zanue kproukom

Y cTHBIN Onpoc
Bormpocs! k 6ecene
[TpakTHYeckoe 3aJaHie ¢ TBOPUYCCKUM YKIIOHOM

AHanu3 u camoaHaju3 JACTCKHUX pa60T

Kaprouku-3aganus

OTU NONOJTHUTENbHBIE pa3pabO0TaHHbIE KOHTPOIbHO-U3MEPUTEIIbHBIE MAaTEPHAIIBI
MO3BOJISIIOT BHICTPOUTD 3(DPEKTUBHYIO CTPATETHIO IO PA3BUTHUIO CIIOCOOHOCTEH
Ka)XJIOTO YYallerocs, a 3Ha4uT CIIENATh JJI1 HEr0 Ka)J0€ 3aHATHUE IPOIYKTUBHBIM.
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IV.CITUCOK JIMTEPATYPEI

1. Cnucox JUTEpaTyphbl, peKOMeHHOBaHHbIﬁ neaaroramM (KOJIJIeFaM) AJI1 OCBOCHUA JAHHOI'0O BUJA NC€ATC/IBbHOCTH

Ne | HaumenoBanue
OcHoBHast

1 benunckas 10.C. Peanu3auusi TUIIOBBIX MaHEBPOB YETHIPEXBUHTOBOI'O BepTojeTa. MoOJIOAEKHBIM HaydHO-TeXHUYECKUN BecTHUK. MI'TY um.
H.D. baymana. Dnextpon. xypH. 2013. Ned. Pexxum noctyma: http://sntbul.bmstu.ru/doc/551872.html (zara ooparenus 31.10.2016).

2 I'ypesinoB A. E. MoaenupoBanue ynpasieHus kBagpokontepom Muxxenepusiii BecTHUK. MI'TY um. H.O. baymana. OnexTpoHn. xxypH. 2014 Ne8
Pexxum moctyna: http://engbul.bmstu.ru/doc/723331.html (nara obpamenus 31.10.2016).

3 Edumos. E. TIporpammupyem kBaapokonrep Ha Arduino: Pexxum gocrtyna: http://habrahabr.ru/post/227425/ (nara obpamienus 31.10.2016).

4 Wuctutyr  TpaHcmopra M cBA3M.  OCHOBBl  a’pOAMHAMUKM M AWHaMukd — monera.  Pura, 2010. Pexum  pgocryna:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (nara oopamenus 31.10.2016).

) KanataukoB A.H., Kpumenko A.Il., Tkaues C.b. JlonmycTuMblie mpocTpaHCTBEHHBIE TPAEKOPHH OECIUIIOTHOI'O JIETATENILHOTO arapara B
BEPTUKAIBLHON TJIOCKOCTH.
Hayxka u o6pazoBanue. MI'TY um. H.D. baymana. Dnexrpom. sxypH. 2012. Ne3. Pexxum noctyna: http://technomag.bmstu.ru/doc/367724.html (nara
obparenus 31.10.2016).

6| MapteiHOB A.K. DkcriepumeHTanmbHas a’spoamHaMuka. M.: T'ocymapcTBeHHOE W3AaTeNbCTBO 00OpPOHHOM mpombinuieHHOCTH, 1950. 479 c. 13.
Mupomnuk M.B. Teopust aBTomatudeckoro ynpasienus. Jluneiinsie cucremsl. CI16: ITurep, 2005. 337
JonosiHuTEIbHAS

7 Penaxums Tom's Hardware Guide. FPV- mynbTaKONTEpHI: 0030p TeXHONIOTHHU | *kKene3a. 25 utons 2014. Pexxum nocrymna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
(nata oopamenus 31.10.2016).

8 Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center, Moffett Field, California. P. 21. Pexum nocryna:

http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (zata o6pamenus 31.10.2016).
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http://sntbul.bmstu.ru/doc/551872.html
http://engbul.bmstu.ru/doc/723331.html
http://habrahabr.ru/post/227425/
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
http://technomag.bmstu.ru/doc/367724.html
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf

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 jgocryma:
http://sal.aalto.fi/publications/pdf- files/eluull public.pdf (zara o6pamenus 31.10.2016).

11 LIPO SAFETY AND MANAGEMENT: Pexuwm nocrymna:
http://aerobot.com.au/support/training/lipo-safety (/lata ooparmmenus 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/}.jfranklin.2013.10.021

14 | Jlexuuu ot «Konrep-sxcmpecce» https://youtu.be/GtwG5ajQIVA?t=1344

2. CIIHCOK JIUTEPATYPbl, PEKOMEHT0BAHHOMN YUYAIIMMCS, ISl YCIIEITHOT0 OCBOEHUsI TAHHOI 00pa30BaTe/IbHOM MPOrpaMMbl

1 Jlexmmu ot «Kontep-akcnpecey https://youtu.be/GtwG5ajQJIvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexqyver.ru/quadcopters/

3. CHHUCOK JIUTEpPaTYypPbl, PEKOMEHT0BAHHON POAUTE/ISIM B LEJIIX PACHIUPEHHs 1MANAa30HA 00pPa30BaATEIbHOI0
BO3/1€iCTBUSA M MOMOIIM POAUTEIAM B 00yUeHHUN U BOCIIMTAHUM pedeHKa

1 [Tonbopka xypHanos «lllkona mist poaurenein» ot uznarensckoro qoma MITIY «llepBoe ceHTsaOps» Mo pen.

C.Conogseitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2dId1p0T1ZGLWM
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HPUJIOKEHUE 1

MartepuajJbHO-TeXHHYECKOE o0ecneyeHue

Croumocty | KosmmuecTBo Hroro
Ne Ha3naueHue/KpaTkoe onucanmue
HaumenoBaHue
n/n (pyHKUIHMOHAJIA 000PY/AOBAHUSA
1 Y4ebHoe (00s3aTEILHOEC) 000PYIOBAHME
OcHoBHoli Ha0op (pama, 3aI4acTH, MOTOPHI,
11 IIPOMEIIIEPBI, PETYIISTOPHIL, ITOJIETHBIA KOHTPOJLIED, Habop s cOopku KBagpokonrepa
pajuoannapaTypa, 3apsiJika, akKyMyJIsTOpbI)
Kommtekt nis FPV-nonetos (kamepa,
1.2 BUJICOTIEPENATUNK, BUICONIPUEMHHK, AHTEHHBI KommeT A nos1eTos o nepsoro
bi | pea » BAJL P > s
MOHUTOPYHMK, OaTaperKH.) fHid

KoMIIIeKT 1715 U3ydeHus: OCHOB PaIUO03JIEKTPOHUKH U

13 MIPOrpaMMHUPOBAHUSI MUKPOKOHTPOJLIIEPOB (0OpTOBOIA KomMmruiexT s mporpaMMupoBaHust
KOMIIBIOTEP, PaIMOMOJIEM, BUACOKAMEPA, INEKTPOHUKA, KOITEpPa
110)
Konrep st HavaneHOTO
14 KBanpokonrep 3HAaKOMCTBA, OTPaOOTKHU a30B
MUJIOTUPOBAHHUS

15 KBangpokonrep ¢ ¢porokamepoit Ha Kontep st 06yuenue aspocbEMKeE,

TUPOCTAOMIN3UPOBAHHOM TO/IBECE HacTpoiike u oociyxuBanuio bAC

Kongeprormuian ans o0y4deHus

16 KoHBepTomian HACTpOiike, 00CITyKUBaHUIO U

skcrryaranuu bAC
MEPCIIEKTUBHBIX TUIIOB
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(DOTOKaMepa JJIA YCTAaHOBKH Ha

1.7 doTokamepa
KOHBEPTOILIaH
BAC nns oOyuenus azam
18 VYyebnas BAC camonieTHOTO THIIA MAJIOTUPOBAHMSI OCCITMIIOTHBIX
CaMOJIETOB
Kormrep st oTpaGoTKM HaBBHIKOB
KBanpoxonrep € 3 gon. akKyMyJIsiTOpaMu, JIOTI.
1.9 . . MUJIOTUPOBAHUS, TIPOBEICHUS
3apsAIKOM U 3alIMTON BUHTOB .
a’pOCHEMKH
3HaKoMCTBO ¢ puHIUnamu 3D-
1.10 Pyuka ns 3D-nieuatu
nevyaTu
2 Komnsrorepnoe odbopyoBanue
2.1 HoyTt6yx Pa6ora c 10 BITJIA
2.2 Mp1ub Pa6ota c I1K u/unu HoyTOyKom
Tymba st XpaHEeHUST U 3apsIIKU
2.3 Tenexxka 1151 3apsIKU U XpaHEHHUs] HOYTOYKOB ymoa Juis Xp A
HOYTOYKOB
MHoOro(pyHKIMOHAIIbH
2.4 MDY OrobyHKIIOHAbHOe
YCTPOHCTBO
2.5 CereBoil yUIMHUTEND CereBoil yUIMHUTEND
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IIpe3enTaniuoHHOEe 000PYyI0BaAHHE

HOHaanHﬂbOpMaHHOHHOFO

3.1 LED manens
MaTtepuana

3.2 Hacrennoe kperienne kperienne LED nanenu

4 PacxogHble MaTepHAaJIbI U 3aMIaCHbIE YACTH

5 Mebean
51 KoMILICKT MeGenm Pa3menienue y4eHUKOB B y4eOHOM

KaOuHeTe

5.2 CBeTUIbHUK HACTOJIBHBIN TaJI0T¢HOBBIM Ocgemenue
53 KopsuHbI Ut Mycopa Co6op Mmycopa 1 MPOYHNX HEMHUIIEBBIX

O0TX0a0B
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HNPUJIOKEHHUE 2
IIpaBusa BbIOOpPa TeMbI POEKTA

CrniocoOnI perieHus mpoodJieM HAYMHAOIIMMHU HCCIISI0BATEIIMA BO MHOTOM 3aBHUCAT OT BhIOpaHHOW TeMbl. Hajo moMods AETSM HaWTH BCE MYyTH,
BEJYIIUE K JOCTHKCHUIO [IEJTH, BBIICIUTH OOIICTIPUHSATHIC, OOIIICH3BECTHBIC M HECTAHJAPTHBIC, ATbTCPHATUBHBIC, CCNIaTh BHIOOD, OlleHUB (D (PEKTUBHOCTH
Ka)kJI0ro crocooa.

IIpaBuio 1. Tema nomxHa ObITH MHTEpPECHA peOEHKY, JOJDKHA yBIeKaTh ero. MccienoBarensckas pabota 3ppexkTuBHA TOIBKO Ha JOOPOBOIBHOMN
ocHoBe. Tema, HaBsI3aHHAs YYEHUKY, KaKOH Obl BXKHOM OHa HU Ka3ajach B3POCIbIM, HE JJACT JOJIKHOTO 3 dekTa.

IIpaBuio 2. Tema 1oKkHA OBITH BBIMOJIHUMA, PEIICHHUE €€ JOKHO OBITh MOJIE3HO YYaCTHUKAM HccieqoBanus. HatonknyTs pebeHKa Ha Ty HUJIEt0, B
KOTOPOW OH MaKCHUMAaJIbHO PEATM3YETCsl KaK MUCCIIEI0BATEh, PACKPOET JYUIIIHNE CTOPOHBI CBOETO MHTEIUIEKTA, TTOJYYUT HOBBIC TIOJIE3HBIC 3HAHUS, YMEHUS
Y HaBBIKH, — CJIOJKHAsI, HO HC0OX0oQuMasl 3a/1a4ua JjIsl Iearora.

IIpaBuno 3. Tema nomkHa OBITH OPUTHHATIBHOW C DIEMEHTAMH HEOKUIAHHOCTH, HEOOBIYHOCTU. OpUTHHANBHOCTH CIEAyeT MOHUMATh, Kak
CIOCOOHOCTH HECTAHIAPTHO CMOTPETh HA TPAJUIIMOHHBIC TPEAMETHI U SBJICHUS.

IIpaBuio 4. Tema nomkHa OBITH TaKOM, YTOOBI paboTa MOrJia ObITH BBIIOJHEHA OTHOCUTENIBHO ObIcTpo. CIOCOOHOCTH JIOJITO KOHIIEHTPHUPOBATH
cOoOCTBEHHOE BHHMAaHHE Ha OJJHOM 00BEKTE, T. €. IOJITOBPEMEHHO, 1[eeyCTPeMIEHHO paboTaTh B OHOM HalpaBlIeHUH, Y MIKOJIbHIUKA OTPAaHUY €HHA.

IIpaBuio 5. Tema gomkHa OBITH AOCTYMHON. OHAa JOKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSIM JIeTell. DTO KacaeTcsi He TOJILKO BBIOOpa
TEMBI HUCCIe0BaHuUs, HO U (GOPMYIUPOBKH U 0TOOpa marepuaina s ee pemeHus. OmHA U Ta ke MpobdiieMa MOKET peniaThCs pPa3HBIMH BO3PACTHBIMH
TPYIIIaMH Ha Pa3IMYHBIX dTanax 00y4deHuUs.

IIpaBuao 6. Coueranue >xelaHWii ¥ BO3MOXKHOCTEU. BwiOMpas Temy, memaror JODKEH y4ecTh HalMdhe TPeOYeMbIX CPEICTB M MaTepUATOB —
UCCIIeIOBATEeNhCKOM 6a3bl. Ee 0TCyTCTBHE, HEBO3MOXKHOCTH COOpaTh HEOOXOAMMBIE TaHHBIE OOBIYHO MPUBOJISAT K MOBEPXHOCTHOMY PEIICHHUIO, TTOP OXKIAAOT
"mycrocnoBue". DTO MeIIaeT pa3BUTUIO KPUTUUECKOTO MBIIIEHUS, OCHOBAHHOTO HA JI0KA3aTeJIbHOM MCCIEAOBAHUM U HAJCKHBIX 3HAHUSX.

MpaBuio 7. C BEIOOPOM TEMBI HE CTOMT 3aTATHBATh. BOJBIIMHCTBO YYalIUXCs HE MMEIOT MOCTOSHHBIX MPUCTPACTHM, UX MHTEPECHl CHTyaTHBHEL. [lo3TOoMY,
BHIOUpast TeMy, JIeHCTBOBATH clemxyer onICTpO, MoKa WHTEpec HE yrac.
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IIpuMepHBIE TEMBbI IPOEKTOB:
MopenrpoBanue KBaapOKONTeEPA.
[IpoexTrpoBaHKE MOJIETA HAJl TPACCOM C MIPENSATCTBUSAMU.
[IporpaMMupoBaHrE aBTOHOMHOT'O B3JIETA U TIOCAIKHU KBaIPOKONTEPA.
Buneo Hapeska nonetos BOKpyr KBaHTtopuyma.
Opranusanys TOHKH KBaJPOKOIITEPOB.
IIpuMeHeHne KBagpoKONTepoB B I €OKBaHTyMe.
[IpoekTpoBaHre KBaAPOKONTEPA-TPACTIOPTUPOBIIUKA.
ABTOHOMHBII MOJIET M0 33JaHHON TPACKTOPHUH.

© oo N gk owdE

Co3naHue MOMOIIHUKA IS IIPEenojaBaressi HA KOHTPOJIBHBIX padoTax.
10 KBanpokonTep — myummii aipyr PobokBaHTyMa.
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INPUJIOXKXEHME 3
Ipumep keiica

AspocbeMKa «/1j151 4ero Ha camoM JeJsie Hy2KeH 0eCIMJIOTHBIN JIeTaTeJIbHbIN
annapar?»

Onucanue peaibHON cUTyaluu (kekca)

Mpb1 paboTaeM B aJMHHHUCTpaIlMd TEXHOMapKa M HaM HEOOXOJMMO HaOpaTh
KpacoyHble M MHTEPECHbIE MaTepuajbl JUIsi caiTa, 4YTOObl MPHBJICYHL OOJIBIIE
KJIMEHTOB M KOMHOaHWM. Takke MHOrMe PE3UJACHTHI TEXHOMapKa >KaJIyIOTCsA, 4YTO,
YYHUTBIBasE OOJIBIITYIO TEPPUTOPHIO TEXHOIApPKA, OHM JI0 CHUX IMOP HE 3HAIOT, KaK OH
BBITJISIIAT LEJIMKOM, OTCYTCTBYET HAaBHramus MO TEPPUTOPUU TeXHOmapka. B
JIOTIOJITHEHUE HEOOXOIMMO ONPEICIUTh TOYHYIO IUIONIadh TEPPUTOPUU TEXHOMAPKA.

OO61ue BOmpochl
e  Urto Takoe BIIJIA?
e  Kak yctpoen u padotaet BITJIA?
e  Kakue nanHble OH MO3BOJISET MOMYUYUThH?
e  Uem aspocwémka ¢ BIIJIA oTnmyaercss OT KOCMUYECKON ChEMKHU?

TepMuHBL:
e  AspocheMKa
e  Hocurenu u mone3nas Harpyska
e  Knaccuduxamus (MapupyTHasi, THHEHHAs) a9POCHEMKH
e  Bricora, epekpriTre, 6a3zuc, nHTEpBal GororpadupoBanus
e  ®doromo3anka
e  Oprodoromnian

Marepunainsr:
e  KowmmnsroTep
e  lHrepHer
e  ApXUBHBIE MaTEpHaIbl A3POCHEMKH
e [IIO s oOopaboTku qaHHBIX Aspochemku (Agisoft Photoscan)
e  Kgsagpoxkonrep
° doToarnmapar
. [Itarus
e  Google Maps
e  KBaapokonTep ¢ yCTpOHCTBOM a3po(hOoTOChEeMKHU
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[Ipunoxenue 2

1.1. MyabTUKOIITED

Keagpokontep botesarta, 1923. ()

MynbTukonTtep (aHrn. Multirotor, multicopter, MHO2o0pomMopHbIt 8epmoném, MHO20/1Em) —
fneTaTeNbHbIN annapar, NOCTPOEHHLIN NO BEPTONETHON CXeMe, C TPEMS 1 Bonee HeCyLLMMK BUHTaMKU,

-

2. CopepxaHue

1UcTopus

2[MpyHUMN gencTeuna

3CoBpeMeHHOE NpUMEHEHNE MYITbTUKONTEPOB
4Bbe3onacHOCTb NONETOB

53akoHoaTenebHoe perynupoBaHue
6MynbTUKONTEPbLI-UTPYLLIKN

7CM. Takxke

8MNpumevaHns

9llutepatypa

10Ccblinku

3. I/ICTOpI/IH[npaBMTb | npaBuTbL KOA|

MHOroBMHTOBLIE BEPTONETHI paspabaTbiBanuck eLlé B NepBble roabl BepTonétoctpoeHus. OguH 13
nepBbIX KBagpoKonTepos (aHrn. quadcopter, 4embip€xpomopHbIti 8epmMoém), KOTOPbIN pearibHO
OTOpBarcst OT 3eMNN 1 MOT AepXKaTbCsa B Bo3ayxe, 6bin co3aaH [eopruem botesatom u ncnbiTaH B
1922 rogy. HegoctaTkoM 3TMx annapaTtoB Oblnia CroXHasa TpaHCMUCCUS, NepefaBaBLuas BpalleHme
OLHOrO MOTOpa Ha HeCKONbKO BMHTOB. /I306peTeHne pyneBoro BUHTa 1 asTomarta nepekoca norioxmno
KOHeL, 3TMM nonbiTkaM. HoBble pa3paboTku Havanuck B 1950-e rodbl, HO Aanblue NpoTOTUMNOB AEN0 He
NPOABUHYNOCS.

HoBoe poxaeHne MynbTUkonTepbl Nonyynnmn B XXI Beke, yxxe kak 6ecnunoTtHble annapatbl. bnarogaps
NPOCTOTE KOHCTPYKLMM KBaAPOKOMTEPbLI YACTO MCMONb3YTCS B NMIOOUTENBCKOM MOAENNPOBAHNNE,
MynbTukonTepbl yAOOHbI ANA HEAOPOron aspod0oTo- N KUHOCBEMKM — rPOMO3[Kasi Kamepa BblHECEHA
N3 30HbI D,eI7ICTBVIFI BMHTOB[ucmDVHuK He yka3saH 531 BeHb].

Curtiss-Wright VZ-7npegctasnsieT cobon no cyTn KBagpoKkonTep
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https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%82%D0%B5%D0%B7%D0%B0%D1%82,_%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D1%82%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%82%D0%BE%D0%BB%D1%91%D1%82
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%81%D1%83%D1%89%D0%B8%D0%B9_%D0%B2%D0%B8%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-1
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#История
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Принцип_действия
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Современное_применение_мультикоптеров
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Безопасность_полётов
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Законодательное_регулирование
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Мультикоптеры-игрушки
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#См._также
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Примечания
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Литература
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Ссылки
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&veaction=edit&section=1
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&action=edit&section=1
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%82%D0%BE%D0%BB%D1%91%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%82%D0%B5%D0%B7%D0%B0%D1%82,_%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B2%D0%B8%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82_%D0%BF%D0%B5%D1%80%D0%B5%D0%BA%D0%BE%D1%81%D0%B0
https://ru.wikipedia.org/w/index.php?title=1950-%D0%B5_%D0%B3%D0%BE%D0%B4%D1%8B_%D0%B2_%D0%B0%D0%B2%D0%B8%D0%B0%D1%86%D0%B8%D0%B8&action=edit&redlink=1
https://ru.wikipedia.org/wiki/XXI_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D0%B8%D0%BB%D0%BE%D1%82%D0%BD%D1%8B%D0%B9_%D0%BB%D0%B5%D1%82%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-2
https://ru.wikipedia.org/wiki/%D0%90%D1%8D%D1%80%D0%BE%D1%84%D0%BE%D1%82%D0%BE%D1%81%D1%8A%D1%91%D0%BC%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BD%D0%BE%D1%81%D1%8A%D1%91%D0%BC%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BA%D0%B8%D0%BF%D0%B5%D0%B4%D0%B8%D1%8F:%D0%A1%D1%81%D1%8B%D0%BB%D0%BA%D0%B8_%D0%BD%D0%B0_%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/Curtiss-Wright_VZ-7
https://commons.wikimedia.org/wiki/File:VZ-7.jpg?uselang=ru

Camonért Curtiss-Wright X-19 ncnonb3yeT npu B3fnéTe 1 nocagke NpuHLMN KBagpokonTepa

OkcnepuMeHTanbHbIiBoniokonTep «E-volox»

"ekcakonTep ¢ MOHTUPYEMOWN NOPTAaTUBHOMBUAEOKAMEDPOW

Mopgenb TPAHCMOPTHOIo cpeacTBa-rekcakonrtepa

OKTOKOI'ITep Ona nepcoHarnbHbIX nonéTtos

Audi Pop.Up Next, ABYyXMECTHbIV KOHLLENT 0€CnMmoTHOro neTatoLlero aBTomobuns paspadotku Audi
AG,Airbus, ltaldesign

4, HpI/IHI_lI/Il'I I[efICTBI/IH[npaBMTb | npaBuTb KOA|

Mo NpuHUMNY ynpaeneHus MynbTUKONTEPb! ObiBatOTE:

e AaBTOHOMHble
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https://ru.wikipedia.org/wiki/Curtiss-Wright_X-19
https://ru.wikipedia.org/wiki/Volocopter
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D0%BA%D0%B0%D0%BC%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/Audi_Pop.Up_Next
https://ru.wikipedia.org/wiki/Audi_AG
https://ru.wikipedia.org/wiki/Audi_AG
https://ru.wikipedia.org/wiki/Airbus
https://ru.wikipedia.org/wiki/Italdesign
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&veaction=edit&section=2
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&action=edit&section=2
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-3
https://commons.wikimedia.org/wiki/File:Curtiss-Wright_X-19_1963.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:E-volo_erstflug.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:ZionCam800-2000px.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:MAKS2015part8-22.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:AERO_Friedrichshafen_2018,_Friedrichshafen_(1X7A4763).jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Audi_Pop.Up_Next,_GIMS_2018,_Le_Grand-Saconnex_(1X7A1558).jpg?uselang=ru

e  [MCTaAHUMOHHO-yNpaBnsemMble (6ecnunoTHbIe)

MynbTrkonTepbl UMET 3 unu Gonee BUHTOB MOCTOSIHHOTO LWara (aBTomarta nepekoca, B OTnyve ot
OZHO- 1 ABYXBUHTOBbIX annapaToB, HET). Kaxxablii BUHT NPUBOAUTCS B ABWXEHNE COGCTBEHHbBIM
Asuratenem. lNMonosuHa BUHTOB BpaLLaeTcs No YacoBOW CTPerike, MOSIOBUHA — NPOTUB,

NMO3TOMY PYNEBOW BUHT MYSbTUKONTEPY HE HYy>KeH. MaHeBpUPYIOT MyNbTUKONTEPLI NYTEM U3MEHEHUS
CKOPOCTY BpallieHusi BUHTOB. Hanpumep:

e  YCKOPUTb BCE BUHTbI — MOABLEM;

e  YCKOPWUTb BUHTbI C OHOI CTOPOHbI U 3aMea T C APYrol — [ABWMKEHWE B CTOPOHY;

e  YCKOPWUTb BUHTbI, BpaLlaloLwmMecs No YacoBoOW CTPENKe, 1 3aMeaNIUTb BpallaloLmMecs NpoTuB —
NMOBOPOT B MIIOCKOCTMU.

MuKponpoLieccopHasa cuctema nepeBoguT KoOMaHabl paanoynpaBneHns B KOMaHAbl ABUratensm.
YTto6bl 00ecneunTb CTabunbHOe 3aBncaHme, MynbTUKOMNTEPLI B 00A3aTeNbHOM Nopsiake cHabXaroT
Tpems rmpockonamu, (MKCMpyoLWMMKU KpeH annapata. Kak BcroMmoratenbHbIi MUHCTPYMEHT, MHOrAa,
Takke NCNonb3yeTcs akcenepomeTp, AaHHbIe OT KOTOPOro NO3BONAKT NPOLIECCOPY YCTaHaBNMBaThb
abCcontTHO ropn3oHTarnbHOE NoNnoXeHne, N GapogaTymK, KOTOPbI NO3BONAET UKCMpOBaTb annapart
Ha Hy>XHOW BbicOTE. Takke, NPUMEHSIIOT COHAp AN aBTOMATUYECKOM NOCaakM U yaep>KaHnst HeGObLLON
BbICOTbI, @ TaKke Ans obnéra npenatcteuii. I camoe rmaBHoe — GPS-npueMHuK, NO3BONSAOLLIMIA
3anucbiBaTh MapLUPYT NOMéTta 3apaHee, C KOMMbTEPA, a Takke, BO3BpaLLaTh annapaT B TOYKY B3NéTa,
B Criyvae noTepu ynpasBndaoLLero pagmocurHana, unm cHUMaThb napameTpbl

nonérta onepaTnuBHO UM NOTOMY,

CyLLeCTBYIOT Takke TPEX- U NATUBUHTOBLIE BEPTONETHI (TpU- M NneHTakonTepbl). OanH U3 MOTOPOB TaMm
pacrnonaraeTcsi Ha HaHU3aHHOW Ha OCb NOABWKHOWM NnaTdgopme, yros NOBOpOTa KOTOPOW

N3MEHSIETCSA CepPBONPMBOAOM — Tak M OCYLLIECTBIISIETCS NOBOPOT annaparta BOKpYr CBOEN Ocul,
OTaenbHO CTOUT OTMETUTbL SKCMEPUMEHTAaNbHbIE annapaTbl: OMKoNTepbl, KBagpPOKONTEpPLI C
N3MEHSIEMbIM LLIAroM NponesnnepoB, KBaAPOKONTEPLI C ABUraTENSMM HA nMNennepax, OgHaKo OHU He
NoJSTy4MnM Kakoro-nmbo pacnpocTpaHeHus.

Mo BapnaHTam pa3mMelleHna BUHTOB B OTHOLLEHUN OCU OBUXEHNA N B 3aBUCUMOCTU OT UX HanpaBlieHNA
BpalleHna pasnn4aroT HeCKOJIbKO TUMOB MYJIbTUKONTEPOB:
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https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%B3_%D0%B2%D0%B8%D0%BD%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82_%D0%BF%D0%B5%D1%80%D0%B5%D0%BA%D0%BE%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B2%D0%B8%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%80%D0%BE%D1%81%D0%BA%D0%BE%D0%BF
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%81%D0%B5%D0%BB%D0%B5%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D0%B0%D1%80
https://ru.wikipedia.org/wiki/GPS-%D0%BF%D1%80%D0%B8%D0%B5%D0%BC%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/GPS-%D1%82%D1%80%D0%B5%D0%BA%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-4
https://ru.wikipedia.org/w/index.php?title=%D0%A2%D1%80%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%BE%D0%BF%D1%80%D0%B8%D0%B2%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-5
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BF%D0%B5%D0%BB%D0%BB%D0%B5%D1%80
https://commons.wikimedia.org/wiki/File:Quadrokopter-+-Konfiguration.gif?uselang=ru
https://commons.wikimedia.org/wiki/File:Quadrokopter-X-H-Konfiguration.gif?uselang=ru
https://commons.wikimedia.org/wiki/File:Quadrokopter-X-N-Konfiguration.gif?uselang=ru

5. CoBpeMeHHOe IPUMEeHEeHUEe
MYJIBTUKOIITEPOB|[npasuTh | NpaBuTb KoA|

CoBpemeHHOe NpUMeHeHne MyInbTUKONTEPOB BECbMa pa3HO0bpa3HO: OT UrpyLLleK, JOCTaBKM TOBapOB,
nbUTENbCKNX CPeacTB Anst POoTo- 1 BUOEOCHEMKM A0 NACCAKUPCKUX M MPY30BbIX TPAHCMOPTHBIX
cpeacTts 1 6oeBbIX POOOTOBMIENS,

B ntobuTtenbckux 1 npodeccroHanbHbIX MynbTUKONTepax

MCMOMb3YTCA KONNEKTOPHbIE U 6ECKONMNEKTOPHbIE 3NEKTPOABUraTeEN U NMUTUN-NONUMEPHbIE
aKKYMYNSTOPbl B KAYECTBE MCTOYHMKA SHEPrMnid, BUHTbI MOryT BbiTb YCTAHOBIEHbI HENOCPEACTBEHHO
Ha Ban ABuraTtens, NMbo Yepes peaykTop.

370 HaknagblBaeT onpeaenéHHble OrpaHnyYeHns Ha UX NONETHbIE XapakTePUCTMKU: TUNUYHAasA Macca
MyrnbTUKoNTepa coctasnseT ot 1 4o 4 kr, npu BpemeHu nonéta ot 10 go 30 MyuHy T2 (30—50 MUHYT y
YHUKanbHbIX €AMHNYHBIX 3K3eMNNspoB). [logHMMaeMbIn NONEe3HbIN rpy3 MOAENSIMU MYTbTUKONTEPOB
cpenHero pasmepa u rpysonogbemMHocT — o1 500 r go 2—3 Kr, YTO NO3BONAET NOAHATL B BO34YX
HebonbLyto hoTo nnm Buageokamepy (06bIYHO KLLIH-KaMmepa B 6onee AelEBbIX MOAENSIX,

nnbo 3epkanbHble kKaMmepbl B NpodeccroHanbHbIx). CylecTByOT M JOCTAaTOMHO KPYMHbIE MOgENN
MYMbTUKONTEPOB, C KONMYECTBOM POTOPOB Nopsaka 6-8 (rekca n OKTOKONTepPhbl), CMOCOOHbIE NOAHATL B
BO3ayXx rpy3 maccon o 20-30 kr. Ana yBenmyeHms rpy3onogbEMHOCTU NPUMEHSIIOT COOCHOE
pacrnonoXeHne HeCyLLMX POTOPOB, YTO B CrlyYae rekcakonrtepa, Hanpuvep, gaét 12 motopos n 12
NponernnepoB, PacrnofioXeHHbIX NONapHO Ha 6 HecyLmx nydyax. CkopocTb nonéra MyneTukonTepa
MOXeT BbITb OT HyNsA (HenoABmxHOe BMUCeHMe B Touke) Ao 100—110 km/y. 3anac aHeprum 6atapen
Nno3BoNseT oTAeNbHbIM MOAENAM MYMbTUKONTEPOB yNneTaTb Ha paccTosiHWe A0 7-12 KM, Ha npakTuke
Xe pagnyc AencTBus (MakcumarnbHOe paccTOsiHUE, Ha KOTOPOE OHM CMOCOOHbI yrieTeTb C
nocriegylLmnm BO3BPaToOM B TOUKY B3néTta) 06bl4HO OrpaHMyeHo npsiMor BuammocTtbio (100—200 m npu
pYy4YHOM ynpasneHumn) Nnnbo AanbHOCTBIO AENCTBUA annapaTtypbl pagnoynpasneHms 1 BugeonuHka. Mpu
3TOM nyywmne obpasubl Nogo6HOM annapaTypbl, UCMOMNb3YHOLWME YCUITMTENN MOLLHOCTU pagmocurHana v
CUCTEMY HanpaBreHHbIX aHTEHH, CNOCOOHLI 0becneyvmBaTh CTabunbHbIE paguoynpaBneHne u
BUOEONMHK Ha pacctosHma ao 100 km. Taknm obpasom, Hanbornbluee orpaHu4eHne Ha paguyc
AeNCTBUSA MyIbTUKOMNTEPOB HakNaablBaeT UMEHHO BpeMs nonéra.

3TN orpaHnyeHnst NPUBOAAT K TOMY, YTO MYfbTUKONTEPbLI OOBIYHO MCNONb3YTCS Kak annapaThbl
«BnmxHero paguyca OencTBua»: AN nobutenbCckMx NONETOB Heaaneko ot cebs, ona goTo-
BUOEOCHLEMKN BNN3KO pacnonoXXeHHbIX OOBLEKTOB M Tak Aanee. [ns cpaBHEHUS,

GecnmnoTHble CaMoNETbl C aKKyMYNATOPOM aHarorMyHon émMKocTu MoryT yretaTtb Ha 10—15 kv npu
BbICOTE nonérta 1—2 km.

KeagpokonTtep AirRobot AR 100-B

MwuHmaTIopHbIN KBagpakonTep, C NyribTOM yNpaBreHus ¢ BO3MOXHOCTbIO YCTAHOBKM NNaHLeTa Kak
NpUEMHMKa BUOEOCUrHana
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https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&veaction=edit&section=3
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&action=edit&section=3
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B5%D0%B2%D0%BE%D0%B9_%D1%80%D0%BE%D0%B1%D0%BE%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-6
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-ДроноМания_обзор-7
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-8
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-9
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%82%D0%B8%D0%B9-%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%82%D0%B8%D0%B9-%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-Асмаков-10
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-LUNA-11
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-12
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%88%D0%BD-%D0%BA%D0%B0%D0%BC%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B7%D0%B5%D1%80%D0%BA%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%84%D0%BE%D1%82%D0%BE%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D1%83%D1%81
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D0%BB%D1%91%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%91%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/AirRobot_AR_100-B
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D1%88%D0%B5%D1%82%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://commons.wikimedia.org/wiki/File:AirRobot_AR-100B_1.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:PARROT_(16023665341).jpg?uselang=ru

KBagpokonTtep ansa npogeccnoHanbHbiX POTOCHEMOK C KpenneHnaMm ansa umdpoBbixdoToannapaTos

KBagpokonTep BU3yarnbHOro KOHTPOSS OKPY>KatloLLEero NpoCcTpaHCcTBa A CUNOBLIX CTPYKTYP «IpudpoH-41»

OkcneprMeHTanbHbIv kKBagpokontep «Ehang 184»

MpoToTnn Bonokontepa «2X»

6. be3omacHOCTh ITOJIETOB[NpaBuThL | NPaBUTL KoA]

CTnis 3TOT0 pa3aesa HeIHIUKIIONEHYEH HIIM HAPYIIaeT HOPMbI PYCCKOT0

fI3bIKA.
CrnenmyeT UCTIPaBHUTH pa3ziell COTJIACHO CTHIIMCTUYECKUM MTpaBuiiaM BUknAnenn.

B oTnunune ot camonéta, KoTopbli cNocobeH NnaHMpoBaTb C BbIKITHOYEHHBIM ABUraTeNeM, Unm
BepTONéTa, KOTOPLIN CNOCOBEH CECTb C MOMOLLbIO aBTOPOTALMMN, MYTTbTUKOMNTEP MPU OTKIHOYEHUM
MOTOPOB WUINN 3NEKTPOMNUTAHUSA, NOSNTHOCTLIO HeynpasnsaeM. KBagpokonTtep npu oTkase O4HOMo 13
ABUraTenen MOXeT COXpaHATb CTabunuaauuio. FekcakonTep UM OKTOKONTEP MOMUMO 3TOr0 MOTyT
COBEPLUNTb MATKYI0 MOcaaKy ¢ OOHUM HepaboTalowmmM MOTOPOM, OAHAKO He BO BCeX Cry4asx
(Hanpumep, Npu paspbiBe XoTA Obl OQHOM flonacTn BUbpauus n3-3a gucbanaHca yBenuymMBaeTcs
HACTONbKO, YTO KOHTPOMSEp nepectaéT paboTaTk, M annapaTt NepexoauT B HeynpaBnsgeMoe nageHue).
Ho yxe cyLLeCTBYIOT aKCNeprMMeHTarnbHble KBaApOKONTepPbl, KOTOPblE MOryT CTabuUNM3npoBaTh NONET U
COBEpPLUNTL NOCaAKy Npu NoTepe 04HOro U3 Apuratenentisl,

YuntbiBasi T, 4TO MyfbTUKOMTEP MMEET HEMAITYH) MAcCy, XXECTKMI KOPNyC 1 ObICTPO BpaLLakoLLmMecs
nponennepbl, ero CTONIKHOBEHME C NIOALMW UM @aBTOTPAHCTIOPTOM MOXET NMPUBECTU K HEFATUBHbLIM
nocriegctasmsM. Noatomy NonéTtbl Haa NAbMU UMM aBTO4OPOraMu He pekomeHayrTcA. XKenaTensHo
niaHMpoBaTb TPAEKTOPUIO MONETA TakK, YTOObI B Criy4ae HeOOX0AMMOCTHY (Hanpumep, Npu paspsake
GaTtapen) BHM3Y Obiflo MecTo Anist 6e3onacHon NocagKu.

BaxeH 1 yenoseueckuin paktop. CoBpeMeHHbIN NONETHLIA KOHTPONIEP MO CAOXHOCTN HACTPOMKA U

KOMMUYECTBY MONETHbIX PEXMMOB MOYTU HE YCTyNaeT HacTONbHOMY KOMMbOTepy. HeBHMMaTenbHoe

YTeHWe JOKYMeHTaLMKN, OTCYTCTBME BbIMONHEHNSA HEOOXOANMbIX AENCTBUIN (HanpumMep, KannbpoBKK
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https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&veaction=edit&section=4
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&action=edit&section=4
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BA%D0%B8%D0%BF%D0%B5%D0%B4%D0%B8%D1%8F:%D0%9F%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0_%D0%B8_%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D1%8F#Язык_и_стиль
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D1%80%D0%BE%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-13
https://commons.wikimedia.org/wiki/File:Broom_icon.svg?uselang=ru
https://commons.wikimedia.org/wiki/File:A_Quadcopter_03.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:MAKS2015part6-69.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Ehang184_by_ben_smith.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Volocopter,IAA_2017,_Frankfurt_(1Y7A1911).jpg?uselang=ru

KoMmnaca npv HacTPOoKke) MOryT MPUBECTU K HeyrnpaBnseMoMy Nonéty u notepe annapara. Boinet
annapaTa 3a paguyc AelcTBusi NynbTa npu oTCyTCTBUM pexxnma GPS-Bo3BpaTa Takke SBNSieTCs OAHOM
13 NPUYMH NOTEPb annapaTos.

B uensax 6e30nacHOCTU HEKOTOPbIE MOAENU ANCTAHLMOHHO YNpaBrisieMblX MynbTUKONTEPOB 06opyayoT
Ay6nvpyowmMMm cucteMamMmmn Hasuraumy U NO3NLMOHMPOBaHKS, ANIEMEHTaMU MHTEMNEKTYyanbHON
po6oTM3aumm cnocobCTBYOLLMMY CAMOCTOATENBHOMY OnpedeneHunto neTatenbHbIM annapaTom
npenaTCTBMM Ha MapLupyTe nonéta u ux o6néTy, 3allMTHBIMU KOXyXaMu BUHTOB UMK BCEro
nertaTtenbHOro annapaTta, CamoCTOATENIbHbIM BO3BPATOM K MECTY Mycka npu ytepe curHana
ynpaBneHnalaisIziio,

7. 3aKOHOJZATeJIbHOE PEryJIUPOBAHME[NpasuTh | NpasuTh
koA|

B Poccunckon ®Pepepaunm yCTaHOBIEH pa3peLLmMTENbHbIA NOPSAOK Ha MNONETLI BCeX 6€3 NCKMYEHUS
GecnunoTHbIX BO3AYLWHbIX annapaTtoB. Ctatbsa 33 BosgywHoro Kogekca PO, onpeaensieT, kakne 6BC
noanexar permctpaumm, a Kakme y4éTy, HO B HACTOsILLEE BPEMS HE CYLLEeCTBYET Kaknx-nmbo npaBoBbIX
nocrneacTeuii 3a OTCYTCTBME Y rpaxaaH yyeTa/pernctpaumm 6ecnmnoTHbIX BO3AYLWHbIX annapaTtos. 3a
nonétbl 6e3 paspeLLeHnss Ha NCMOoSb30BaHNe BO3AyLIHOro npoctpaHcTea (MBI1) npeaycmoTpeHa
OTBETCTBEHHOCTb Mo CT. 11.4 KoAI - ans dwmsmyeckmx nuuy wrpad go 5 000 py6., oo 50 000 py6. onsa
BOMMKHOCTHBIX nuy, 1 ao 500 000 py6. ans topugudeckux nuy,. Ona nonyyveHns paspelleHuns Ha VBIT B
npegenax HacenéHHbIX NyHKTOB HAAMNEeXWT 3apaHee nofath 3asiBky Ha VIBIT B MeCTHbIN opraH
camoynpaBneHus, B KOTOPON yKkasaTb nraH nonéta. [Npu 3ToM MelTCca orpaHUyeHns - Mo BPEMEHU U
no TEPPUTOPMM (3aNpeTHbIE 30HbI U 30HbI OrpaHnMYeHus noneTos). Hanprumep, 6e3ycrnoBHO 3anpeLleHsl
NonETbl BO3rie a3pOornopToB, BOEHHbIX M OPYTMX OXpaHSeMbIX 0O bEKTOB, MCNPaBUTENbHbBIX YYPEXKAEHUN,
a Ha Bpemsi NpoBeAeHMs YeMnuoHaTta mupa no dytbony 2018 r. PocaBmaums BBoanna orpaHnyeHns Ha
MBI Hag ropogamu npoBefeHnst YyemnmoHaTa ¢ 1 noHs no 17 uona 2018 r. el

OtaenbHo perynupyeTcst poTo- unm BUAEOCHEMKA C UCMOSb30BaHNEM B6eCnmnoTHbIX annapaTos.
CbeMka c BO3yxa OTHOCUTCS K aBMaLMOHHBIM paboTam, Aaxe ecnv peydb MAET O NOMyYeHnm
XyO0XKECTBEHHbIX dhoTorpacumin. B cCOOTBETCTBUM C TEKYLLMM 3aKOHOAATENBLCTBOM, A5 NPOBEAEHUS
nodobHLIX CbEMOK TpebyeTcs:

e PaspelueHne Ha cbeMKy ['eHepanbHOro Wwraba BOOPYXEHHbIX cun Po;

e PaspelleHne Ha CbeMKY ONepaTMBHOIO ynpaBreHns Wwraba BOEHHOrO OKpyra, B 30HE
OTBETCTBEHHOCTU KOTOPOro HaxoAUTCS CHUMAEMbI OOBbEKT;

e PaspelueHne TeppuTopuanbHbix opraHoB 6e3sonacHocTn OCH;

Mocne 3aBepLUEeHNs CbEMKK, 3aCHATBIM MaTepuan nepegaeTtcd B permoHansHoe YOCB gns
paccekpeunBaHus Ans nocriegyoLwero UCnosib30BaHWs B OTKPbITOM 4OCTyne. L1

8. MyJIbTUKOIITEPbI-UT'PYIIKU[NpasuTh | NpasuTh kof]

B nocnegHee BpemMsi NOSIBUNNCL MUHMATIOPHbIE KBAAPOKONTEPLI, yMeLLatoLmecs Ha nagoHu (Walkera
Ladybird, WLtoys V929, Blue Arrow nano Loop v np). OHn npakTnyeckn 6esonacHbl (Macca annapara
meHee 100 r), B TO ke BpeMs, MO3BOSSAOT NOMy4YMTb OCHOBHbIE HaBbIKM MOMETA HA MyTbTUPOTOPHOM
annapaTe, Tak Kak MPUHLUMM MX YpaBneHust HU4em He oTnudaeTcs. KBagpokonTepkl Takoro pasMepa
BO3MOXHO 3arnyckaTb 0oMa, He PUCKYsi HAHECTU Bpea MoAsM Unv npeameTam.

Tpukontep
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https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-14
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-15
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-ДроноМания_обзор-7
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-Асмаков-10
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&veaction=edit&section=5
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&action=edit&section=5
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&action=edit&section=5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BD%D0%B8%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BC%D0%BF%D0%B8%D0%BE%D0%BD%D0%B0%D1%82_%D0%BC%D0%B8%D1%80%D0%B0_%D0%BF%D0%BE_%D1%84%D1%83%D1%82%D0%B1%D0%BE%D0%BB%D1%83_2018
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B0%D0%B3%D0%B5%D0%BD%D1%82%D1%81%D1%82%D0%B2%D0%BE_%D0%B2%D0%BE%D0%B7%D0%B4%D1%83%D1%88%D0%BD%D0%BE%D0%B3%D0%BE_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-ведомости-16
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-HABR-17
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&veaction=edit&section=6
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&action=edit&section=6
https://commons.wikimedia.org/wiki/File:Microdrone_trirotor_supaero.jpg?uselang=ru

MwuHnkBagpokonTep ¢ 3apsigkon Yyepes USB

MwuHukBagpokonTep ¢ ynpasneHnem no UK-kaHany

Keagpokontep «Robbe Blue Arrow Nano Loop»

MuHVKBagpOKONTEP C MYNbTOM yrpaBneHuns

OkTokonTep B Nonéte
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https://ru.wikipedia.org/wiki/USB
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D1%80%D0%B0%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D0%B9_%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB
https://commons.wikimedia.org/wiki/File:CX-10_quadrotor_USB_charging.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Mini-Quadrokopter.JPG?uselang=ru
https://commons.wikimedia.org/wiki/File:Robbe_Blue_Arrow_Nano_Loop.JPG?uselang=ru
https://commons.wikimedia.org/wiki/File:Nano_drone_met_kleine_zender.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:UAV_de_Smart_Drone_Espa%C3%B1a_01_by-dpc.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Parrot_AR.Drone_2.0_take-off,_Nevada.jpg?uselang=ru
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