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IHHOACHUTEJIBHASA 3ATINCKA

Beenenne B nacrosimee Bpemsi ppiHOK BIIJIA (OecnuiaoTHBIX JieTaTeNbHBIX annapaToB) —
CTaJl 0YEeHb MEPCIEKTUBHOMN U ObICTpOpa3BUBAOILEHCS 0Tpaciblo, kK 2015 roxy peiHok BITJIA yxe
ouenmBancsa B 127 mupxa nommapos CIIA u mponmomkaer akTuBHO pasBuBaThea. OuUeHb CKOPO
BIIJIA cranyT HEOThEMIIEMOI YacThiO MOBCEHEBHOM KU3HU: Mbl OynieM ucnosb3oBath BIIJIA He
tosibko B CMU u pasBiekaTenbHOU cdepax, HO U B UHOPACTPYKTYpE, CTPAXOBAHHUHU, CEITHCKOM
X03siicTBe U oOecredeHUH Oe30MacHOCTH, MOSIBATCS HOBbIE NMPOQeccHH, CBS3aHHBIE C POCTOM
pBIHKA.

HanpaBiennocts mnporpammbl. Hactosimas o6mieoOpa3oBarenbHas 00Iepa3BUBAIOIIAs
porpaMMa  JIONOJHHUTENIBHOTO  00pa3oBaHUsl  J€Te  UMEET  HAYYHO-MeXHUUECKyIo
Hanpaenennocmy. Ilpennonaraer  JONOJHUTENbHOE  00pazoBaHue JieTeil B oOiacTu
KOHCTPYHPOBaHUS, MOJIEIHUPOBAHUS U OECTIMIIOTHOM aBHAallMM, MPOrpaMMa TaK)Ke HallpaBJIeHa Ha
dbopmMupoBaHue y JeTell 3HAHWUW W HAaBBIKOB, HEOOXOIWMBIX I PabOThl C OECHMIOTHBIMHU
aBuanuoHHbiMu cucteMamu (BAC).

[IporpaMma mo3BoJIIET C€O3/1aBaTh OJArONPHUSATHBIE YCIOBHS JUISl Pa3BUTUS TEXHUYECKUX
CIOCOOHOCTEH MIKOJIbHUKOB.

Hacrosimas mnporpamma  COOTBETCTBYET  OOILIEKYJIbTYPHOMY YPOBHIO OCBOGHHSI U
MIpPeNIoaraeT yAOBIETBOPEHHUE IMO3HABATEIBHOTO HHTEpeca OO0Yy4Yarollerocs, paclIMpeHHe ero
MH(OPMHUPOBAHHOCTU B 00JacTH OECHIIOTHBIX JIETAaTENbHBIX alnapaToB U CHCTEM, a Takke
oforaieHre HaBbIKaMH OOILEHUSI U TPUOOpETEeHNE YMEHUI COBMECTHOM AEATEIbHOCTH B OCBOCHHUU
MPOrPaMMBI.

HoBu3na HacTosimeli oOpa3oBaTeNbHOM MPOrpaMMbl 3aKIIOYaeTcss B TOM, 4YTO OHa
UHTErpUpyeT B ce0e JOCTHXKEHHS COBPEMEHHBIX M HMHHOBAIMOHHBIX HAINpPaBlICHUN B Majoi
OeCIUIOTHOM aBUAIUH.

AKTyaJbHOCTh HNporpamMmbl CoBpeMEHHbIE TEHACHLUUU pPa3BUTUS POOOTU3MPOBAHHBIX
KOMILJIEKCOB B aBHAIlMU TOJYYWIA pealM3alfi0 B BUJEC OECHUIIOTHBIX ABUALMOHHBIX CHCTEM
(BAO).

B Hacrosimee Bpems HaOdromaercs JIaBHHOOOpa3HBIM pocT MHTEpeca K OeCHUIOTHOM
aBUAIMU KaK WHHOBAI[MOHHOMY HAMpaBICHHUIO PAa3BUTHUS COBPEMEHHOW TEXHUKH, XOTS HUCTOPUS
pa3BUTHUS ATOTO HampaBlieHHs Hadanachk yxxe 6osee 100 met Tomy Hazan. PazButue coBpeMeHHBIX
U TEPCHEKTUBHBIX TEXHOJOTHI MO3BOJIIET CEroJHs OECHUIOTHBIM JIETaTeNbHBIM arfmnapaTam
YCIIEUTHO BBIMOJHATh Takue (YHKIHMH, KOTOPble B TMPOILJIOM OBLTM MM HEIOCTYIHBI WIH
BBITIONTHSJICH IPYTUMHU CHUJIAMH U CPEJICTBAMHU.

brnarogaps pocTy BO3MOXXHOCTEH M TIOBBIIIEHHUIO JOCTYIHOCTH JIPOHOB, TIOTEHIMAI
UCTOJb30BAHUS HUX B pa3HbIX c(epax 53KOHOMHMKHM CTPEMUTENBHO pacTér. ITO co3Jalio
HeoO0xoauMocTh B HOBOH mpodeccun: oneparop BAC. Crparernueckas 3ajaya Kypca COCTOMUT B
IIOATOTOBKE CIELUAINCTOB 110 KOHCTPYHPOBAHUIO, IPOTpaMMHUPOBaHUIO U dKcrryaTanuu bAC.

Hacrosimas oOpa3oBaTenpHas mporpaMma IO3BOJSIET HE TOJNBKO OOy4YUTh peOeHKa
MOJIEIUPOBATh M KOHCTpyupoBaTh BIIJIA, HO ¥ MOATOTOBUTH OOYYAIOIIMXCS K IUIAHUPOBAHUIO U
OpraHu3aiui paboOThl HaJ PA3HOYPOBHEBBIMM TEXHHYECKUMHU IIPOEKTaMU U B JaJbHEHIIEM
OCYIIIECTBUTH OCO3HAHHBIN BHIOOP BU/IA AEATEIBHOCTH B TEXHUYECKOM TBOPUECTBE.
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Ileparornyeckasi 1ejeco00pa3HOCTb HACTOSIICH NPOTPaMMBI 3aKJIIOYACTCS B TOM, 4YTO
Mociie €e OCBOSHHs OOydaroIiuecsl MojiyyaT 3HAaHUS U YMEHHUS, KOTOpBIE TO3BOJIAT MM IOHSTH
OCHOBBI YCTPOMCTBA OECIUIOTHOTO JIETATEILHOTO anmapara, MPUHIUIBI padOTHl BCEX €r0 CUCTEM U
WX B3auMojeWcTBUs, a Takke ynpasieHue BIIJIA. Mcnonb3oBaHue pa3ivuHbIX HHCTPYMEHTOB
passutus SOft-skills y nereii (urpomnpakrrka, KoMaHaHas pad0Ta) B COUYCTAHUU C PA3BUTHEM y HHUX
hard-komnerennuii (workshop, tutorial) mo3BosnuT chopmupoBaTh y peOCHKA LETOCTHYIO CUCTEMY
3HaHUM, YMEHHUH U HABBIKOB.

2. llean v 3a1a4u MPOTrPaMMBbl.

Lenpto mporpammel siBiisieTcss GopMupoBaHue y oOydaromuxcs ycroiuuBbix SOft-skills u
hard-skills? mo cnemylomuMm HampaBleHHAM: HPOEKTHAS JEATENLHOCTh, TEOPHS pElICHHS
n300peTaTeNIbCKUX 33/1a4, paboTa B KOMaH/e, a3pOMHAMHUKA U KOHCTPYMPOBaHHE OECIHMIOTHBIX
JIeTaTeJbHBIX AalMapaToB, OCHOBBI PATHOICKTPOHUKH M CXEMOTEXHHKH, MPOTPaMMHPOBAHHE
MHUKPOKOHTPOJUTIEPOB, J€THas okcryatanus BAC (OeCHHIOTHBIX aBHAIIMOHHBIX CHCTEM).
[Mporpamma HampaBiieHa Ha pa3BUTHE B peOCHKE MHTEpeca K MPOCKTHOW, KOHCTPYKTOPCKOW U
IPEANPUHUMATENILCKON IS TENbHOCTH, 3HAYUTEIIFHO PACHIMPSIIONICH KPYro3op U 00pa3oBaHHOCTh
pebeHka.
3anaum:

OO6pazoBarenbHbIC 3aa9H:

e chopmupoBaTh y OOYdYarOIIUXCS yCTOWYMBBIE 3HAHWS B OOJaCTH MOJEITUPOBAHUS U
koHcTpyupoBanusg bAC;

® pa3BUTh Y O0y4YaAIOUIUXCS TEXHOJOTHYECKHE HABBIKU KOHCTPYHPOBAHUS;

e chopMupoBaTh y OOYy4arOMIMXCS HAaBBIKU COBPEMEHHOTO OpPraHU3aMOHHO-3KOHOMHUYECKOIO
MBIILJIEHHS], 00€CTIEYNBAIOIINX COLIMATBHYIO aanTalUIo B YCIOBUSX PHIHOYHBIX OTHOIICHUH.

PasBuBaromnue 3agauu.

® TOJepkKaTh CAMOCTOSITEILHOCTh B y4eOHO-TIO3HABATENBHOM 1€ TEIbHOCTH;

® pa3BUTh CIIOCOOHOCTH K CaMOpeain3aliy U 11eNIeyCTPEeMIIEHHOCTH;

e chopMUPOBATh TEXHUYECKOE MBIIIIEHUE M TBOPUECKUHN MOAX0] K padoTe;

® Da3BUTh HABBIKM HAYYHO-HCCIIEIOBATENIbCKOM, HWHXKEHEPHO-KOHCTPYKTOPCKONM U MPOEKTHOM
NesITeNIbHOCTH;

® PACUIMPUTDH ACCOLIMATUBHBIE BO3MOXKHOCTH MBILIUICHUS.

BocnurarenbHble 3a1a4u.

L4 C(I)OpMI/IpOBaTL KOMMYHHUKATUBHYIO KYJIbTYPY, BHUMAHUC, YBA’KCHUC K JIFOIAM,

® BOCIIMTAThb pr,Z[OJ'IIO6I/Ie, Pa3BUTh TPYAOBBIC YMCHUS W HABBIKH, PACHIUPUTDH MOJUTEXHUYCCKUU
KpYro3op 1 yMmCHUC IJIaHUPOBATH pa60Ty o peajim3anu 3aMbIClia, IIPEABUICHNUEC PE3yjibTaTa U
€ro A0CTHXKCHUC,

L4 C(I)OpMI/IpOBaTB CIIOCOOHOCTH K MMPOAYKTUBHOMY O6IJ_ICHI/II-O " COTPYAHUYICCTBY CO CBEPCTHUKAMU
" B3pPOCIIBIMUA B ITPOLECCE TBOp‘IGCKOﬁ ACATCIBHOCTH.

OTtim4uTeIbHbIE 0COOCHHOCTH NMPOIrPaAMMBbI

K OCHOBHBIM OTJIMYHUTENBHBIM OCOOCHHOCTSIM HACTOSIIEH NpPOrpaMMbl MOKHO
OTHECTH CIIETYIOLIUE ITYHKTHI:

e KeiicoBas cucteMa 00yueHuUs;

2 «soft-skills» — TeopeTrueckue 3HaHNS U KOTHUTUBHBIX TIpHeMbl, «hard-skills» — ymenus
«paboTaTh PyKaMmy».
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® IPOCKTHAsSI ACSATCIBHOCTB;

e HanpaBJIeHHOCTh Ha soft-sKills;

® UIPOTIPAKTHKA;

e cpefa JUisl pa3BUTHS PAa3HBIX POJICH B KOMAaH/IC;

® COO0IIECTBO MPAKTHKOB (BO3MOXHOCTh OOIIATHCS C ICTBMHU U3 IPYTUX KBAHTYMOB, KOTOPBIC
NpEeyCIesy B MPAKTHUKE CBOCTO HAIPABJICHHS);

® HaNPaBJICHHOCTh Ha Pa3BUTHE CHCTEMHOTO MBIIILJICHUS,

e perexcus.

Bo3pacrt aereii I[Iporpamma opueHTHpOBaHA HA JIOTIOJHHUTEIHLHOE OOpAa30BAHUE YUALTUXCS
cpenHero mkoiasHOTO Bo3pacta (10 — 14 met). OcoOeHHOCTRIO JIETEeH ITOro BO3pacTa SBISETCS TO,
YTO B 3TOT NEPUOJ IPOUCXOAMUT TJIABHOE B PA3BUTHHM MBILIUICHUS — OBJIAJICHHE MOJAPOCTKOM
mpoueccoM 00pa3oBaHUs NOHSTUN, KOTOPBIM BeAET K BBICHICH (QOpME MHTEUIEKTyabHON
NeSITEeIbHOCTH, HOBBIM crioco0aM mnoBeaeHus. PyHKIMS 00pa3oBaHUS MOHATHUN JIEKUT B OCHOBE
BCEX HMHTEIJIEKTyalbHBIX U3MEHEHUN B 3ToM Bo3pacrte. [lng Bospacta 10 — 14 ner xapaktepHO
TOCIIO/ICTBO JIETCKOTO COOOIIECTBAa HaJl B3pOCIBIM. 37I€Ch CKIJIaJIbIBACTCSI HOBas COLMAJIbHAs
cuTyanus pasButus. MneansHas ¢popma — 10, 4TO peOEHOK OCBAMBAET B 3TOM BO3pacTe, C YeM OH
peaibHO B3aMMOJIEHCTBYET, — 3TO 00JacTh MOpPAJIbHBIX HOPM, Ha OCHOBE KOTOPBIX CTpPOSITCS
collMalibHble B3auMOOTHOMIIEeHUs. OOIIeHHe CcO CBOMMHU CBEpCTHHUKAMU — BEAYIIMM TUI
NeSITeNIbHOCTH B 3TOM Bo3pacTe. VIMEHHO 37ech OCBaMBAIOTCS HOPMBI COLIMAJIbHOTO MOBEJEHUS,
HOPMBI MOpaJI, 3/IeCh YCTaHABIMBAIOTCA OTHOUIEHHSI pAaBEHCTBA M YBaXKEHUS IPYT K IPYTY.

KoandecTBo yacos :70 akageMUYeCcKUX yaca
®opmbl 00yueHusi OOydeHHE MPOBOIUTCS IO OYHOU popme

®opmbl Oprauu3anum aesireqbHoctn Dopma opraHuzanvy 3aHATHI: TPYNIOBas,
UHIUBUAyallbHAsA,  UHAWBHIyaJdbHO-TpynmoBas u  ¢poHTanbHas.  [Iporpammoii
MPEeIyCMOTPEHO TMpOBEJCHHE KOMOWHUPOBAHHBIX 3aHATUN: 3aHATUS COCTOST U3
TEOPETUYECKON U MPAKTUUECKON yacTel, mpuuéM OoJibliiee KOJIMYECTBO BPEMEHH 3aHHUMAET
MMEHHO MpaKTU4ecKas 4acTh.

[Ipu npoBeaeHNN 3aHATUI UCTIOIB3YIOTCA ciaeaytoue GopMbl paboThI:

e Jleknusi-auanor ¢ UCHOJb30BAaHHMEM METOJA «IIEPEeBEPHYTHIN Kilacc» — KOrja
oOydarouuMmcsi TMpeasiaraercs K CICAYIOIIeMY 3aHSATHIO O3HAKOMUTCS C
Marepuagamu (B T.4. HalJICHHBIMU CaMOCTOSITENIbHO) HAa OMPEIEICHHYIO TEMY
Ui oOcykeHus B (popmare auanora Ha MPEACTOSIIEM 3aHITHH;

e Workshop u Tutorial (mpaktuueckoe 3amstue — hard skills), uto mo cyru
SBISETCSA  PAa3HOBHJIHOCTSIMM ~ MAacTep-KJIaccoB, TIae  OOydarommmcs
Mpe/iaraeTcsi BBIMIOJHUTE OMpENCIeHHYI0 paboTy, pe3ylbTaToM KOTOPOi
SIBJISIETCS HEKOTOPBIA MPOAYKT ((PU3MUECKHI WM BUPTYAIbHBIA pPE3ylbTar).
bnu3kuit aHanor — QpoHTanbHas ¢opma paboThl, Korjga oOywaromuecs
CHHXPOHHO pabOTaroT 101 KOHTPOJIEM Me/1arora;

e KkoH(pepeHIMH BHYTPUKBAHTYMHBIE U MEXKBAaHTyMHBIE, Ha KOTOPBIX
oOyyaromuecst JeJNATcs ONbITOM JpYr ¢ JPYrOM U pPAaccKa3blBalOT O
COOCTBEHHBIX JIOCTUKEHUSX;

e camocTosTelbHas paboTa, KorjJa 0OydJarouIuecs BBITIONHSAIOT HHINBUTyaTbHbIC
3aJlaHus B TEUCHUE YaCTH 3aHATHUS WIIM HECKOJIBKUX 3aHATUH.

e wMmeto kelicoB (case-study), "mosrosoii mrypm"” (Brainstorming), meton 3amau
(Problem-Based Learning) u wmeron mnpoekroB (Project-Based Learning).
[Mpumep: kelic — 3TO KOHKpETHas 3ajava («cayyail» — Case, auen.), KOTOPYIO
TpeOyeTCsl PeLInTh, U ATOTO B PEXKHME «MO3TOBOTO IITYpMay MpeaiaratoTcs
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BapHAHTHI PELICHHS, TIOCIIE ATOTO BapUAHTHI 00CYXIAIOTCS U BEIOUpPACTCS OMH
WIM HECKOJBKO IIyTed pelleHus, IOociIe Yero [uisl peuieHus Keiica
dbopmupyroTcs 0oniee MeNKHe 3a7add, KOTOpble OOBEIUHSIOTCS B MPOCKT U
peanu3yroTcs C MPUMEHEHUEM METO1a KOMaH/1000pa30BaHuUs.
Pesxxum 3anaTHil 3aHATHS 10 JOMOJHHUTEIIBHON 00pa30BaTENIbHOM MporpaMme MPOBOJATCA 2
paza B Hejeno Ho 2 yaca (MpOoJOJDKUTENBbHOCTh yuyeOHoro yaca — 45 munHyt). KpatHOCTb
3aHIATUH U MX IPOJOJKUTENBHOCTh OOOCHOBBIBaeTcs pekomeHayembiMu Hopmamu CAHITMH
2.4.4.3172-14, nenpro 1 3aja9aMu IPOTPAMMBI.

Kputepuu u cioco0b1 onpeaesieHust pe3yJbTATUBHOCTH
Buabl kKoHTpOJIA:
® BBOJHBIN, KOTOPBIH MPOBOAUTCS TMEpel HayaloM paboThl M TNpeJHa3HA4YeH s
3aKpEIUICHNS 3HAHWW, YMEHUN U HABBIKOB I10 TPOWJICHHBIM TEMaM;
® TEKYIIHI, MPOBOAUMBIN B X0/1€ Y4EOHOTO 3aHATHUS U 3aKPEIUISIONINI 3HAHUS 110 JaHHOU
TEME;
® UTOTOBBIN, MPOBOJAUMBIN MMOCTIE 3aBEPIICHUS BCE yueOHON TPOrpaMMBI.
®opmMbl IPOBEPKHU Pe3yJIbTATOB:
e HaOIIO/IeHKE 32 IETHbMHU B Ipoliecce paboThl;
® COpPEBHOBAaHMUS;
® VHJMBU]yaJbHbIE U KOJUIEKTUBHbIE TEXHUUYECKUE TPOCKTHI.
Oxupnaembie pesyabratbl  IIpeomemmnoie:

e qmpuoOpereHre OOydYalOIMMHUCS 3HAHUKW B 00JacTH  MOJCIHUPOBAHUS U
koHcTpyupoBanus BAC;

® 3aHATUS 10 HACTOSILEH IporpaMme IOMOryT oOydaromumcs c(hOopMUPOBaTh
TE€XHOJIOTMYECKHE HABBIKH;

e CchOpPMHUPOBAHHOCTh HABBIKOB COBPEMEHHOTO OPraHU3allMOHHO-IKOHOMHYECKOTO
MBIIUIEHUS,, O0OECHEeUnBaloIlas COLUAIBHYIO aJalTalli0 B YCIOBUSAX PBIHOYHBIX
OTHOLLIEHUH.

Memanpeomemnule:

e chOpMUPOBAHHOCTh y OOyUaIOIIKUXCA CAaMOCTOSITENIBHOCTH B Y4e€OHO-TI03HABATEIbHOM
JESITEIIBHOCTH;

® pa3BUTHE CHOCOOHOCTH K caMOpealin3ally U LeNeyCTPEMIIEHHOCTH;

e CchOpPMHUPOBAHHOCTh y OOYYAIOIIMXCS TEXHUUYECKOTO MBIIIJICHUS M TBOPUYECKOrO
1oJ1x0/1a K padore;

® Pa3BUTOCTh HAaBBIKOB HAyYHO-MCCIIENOBATEIbCKON, MH)KEHEPHO-KOHCTPYKTOPCKOH M
HPOEKTHOM JIeATEILHOCTH Y 00y4aroLInXcs;

® Da3BUTHIC ACCOLMATHBHBIEC BOZMOKHOCTH MBIIIJICHUS Yy 00y4aromuXcs.

Juunocmmuuwie:

e CchOpMHUPOBAHHOCTb KOMMYHUKAaTHBHOW KyJIbTYpbl OOy4aromiuMxcs, BHHUMAaHHE,
YBa)KEHHUE K JIIOISIM;

® Da3BUTHE TPYAOJIIOOMS, TPYIOBBIX YMEHUH M HABBIKOB, IIUPOKUH MOIMTEXHUYECKUI
Kpyrosop;

e chOpMHUPOBAHHOCTh YMEHMs IUIAHUPOBaTh pPabOTy MO peanu3aly 3aMblcia,
CMOCOOHOCTh MPEABUJIETh PE3YNIbTAaT U JOCTUTaTh €ro, MpU HEOOXOJUMOCTH BHOCHUTH
KOPPEKTHUBBI B IEPBOHAYAIILHBIN 3aMBbICEIT;

e chOpMUPOBAHHOCTH CIIOCOOHOCTH K MPOJTYKTUBHOMY OOIIEHUIO U COTPYAHUYECTBY CO
CBEPCTHHUKAMH U B3POCIIBIMU B IIPOLECCE TBOPUECKOM IEATENBHOCTH.



@DopMBI [10/IBE/ICHUS UTOTOB peaJIn3aly IPOrPaMMbL
® BBINOJHCHUE MTPAKTUUECKHUX MOJIETOB (BU3yalIbHBIX U ¢ FPV);
® [paKTHYEeCKHE PabOoThI M0 COOPKE, MPOrPaMMHPOBAHUIO U PEMOHTY KBAaJJPOKOTITEPOB;
® TBOpUECKHE 3aJaHusl (IIOJArOTOBKA MPOEKTOB M UX MIPE3CHTALIUS).
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JlarHast oOpazoBaTebHasl MPOTrpaMMa SIBJISICTCS BBOHBIM MOIYJI€M H H3y9aeTcCs B
TeUYeHHUe TMEePBO MOJOBUHBI IEPBOTo yueOHOro roja (17 Hemesb, 2 yaca B HEJIEIIO).
OO6yuaromuecs BIMOIHAIOT 48 MPaKTUUECKUX 3aHATUHN, MIPOBOAATCS JIBE KOHTPOJIBHBIX
paboThl BO BpeMsl ayIUTOPHBIX 3aHATHH. [Io OkOHUaHUHU Kypca IPOUCXOTUT 3alluTa
MPOEKTHOM pab0Thl. BBOAHBIN MOAYIIH HACTOSIIIEH MPOTPAMMBI aHAJIOTHYEH 711 BO3PACTOB
6-10 u 14-18, pa3nuyasch TOIHKO COOTHOIICHUEM MPAKTHUYCCKUX U TEOPETUUCCKUX
3aHSTHIL; YeM cTapiie oOydaroniiecs, TeM 0oJibllle HAUMHAET MPAKTHYeCKas YacTb
npeo0nagaTh HaJl TEOPETHUECKON. ITO CBA3AHO C TE€M, YTO CIIOCOOHOCTh K CaMOOOYUEHHIO
C BO3PAcTOM MPSMO MPOTOPIMOHAIBHO BO3PACTAET, IOATOMY BCE OOJIbIIIE TEOPETUUECKOTO
Marepuaia B mporpamMmax Jyisi Bo3pacToB 14-18 OynmeTt mpeaaratbes 1is
CaMOCTOSITEIBHOTO U3Yy4EHUSI.



O0bem nporpaMmbl ¥ BBl Y4e0HOH padoThI

Bun yueOHOI pabOTEI Bcero yacos
AyIuTOPHBIE 3aHITHSI BCETO, B TOM YHCIIE: 68
Jlexun 34
[IpakTHyecKHe 3aHATHS, B T.U.: 34
[IpoexTHas pabora 4
3alura NpoeKTHON paboThI 2
Buae! TEKYIEr0 KOHTPOJISI YCIIEBAEMOCTH 1
O0BbeM yueOHOM TPOTrPaMMBbI 68

dopma poBeACHUS 3aHITHIN «ISKIIMI» MTOIpa3yMeBacT Takyto (JOpMy 3aHATHH, B IIPOIIECCe
KOTOPBIX MTPOUCXOIUT pa3BuTHe T.Ha3. SOft-skills (TeopeTrueckux 3HaHMI U KOTHUTHBHBIX

MIPUEMOB) 0OyUaroIIMXCs, 8 UMEHHO:

TEXHOJIOTUsl U300peTaTeabcKoil pa3MUHKH U jJoruka TPU3;
MIPOTUBOPEUNE KaK OCHOBA N300pETEHUS;

HJIeaIbHBIM KOHEYHBIN PE3yJIbTaT;

QITOPUTM IPOEKTUPOBAHUS TEXHUYECKON CUCTEMBI;
KOMaH/1000pa30BaHMUeE;

paboTa B KOMaH/IE;

JMYHAas OTBETCTBEHHOCTh U TallM-MEHEIKMEHT;
MIPOEKTHAsI 1eATENbHOCTb;

IIPOJYKTOBOE MBIIIJICHUE;

YHUBeEpCcajJbHas MUPaMUA Iporpecca;

IUTAHUPOBAHUE U MIOCTAHOBKA COOCTBEHHOI'O IKCIIEPHUMEHTA;

dopma TIPOBEICHUS 3aHATHI «ITPAKTHIECKHE 3aHATHS TOAPa3yMeBaeT Takyro Gopmy
3aHATHH, B IPOIECCE KOTOPBIX MPOUCXOANT pa3Butue T.Ha3. hard-skills (maBsikoB 1 ymeHmii)
00yJaronuxcs, a MMEHHO:

paboTa ¢ MPOCTHIM HHCTPYMEHTOM (OTBEPTKA, TACCATHIKH);

paboTa ¢ o6opymoBanuem hi-tech-iiexa (maiika, 1asepHas peska);

paboTa ¢ mporpaMMHBIM OOecrieueHreM (HaCTPOMKa JIETHOTO KOHTpoJuIepa
KBaJIPOKOMTEPA, MPOEKTHPOBAHUE PaMbl KBAJIPOKOIITEPA);

yIIPaBJICHHE KBAJAPOKOIITEPOM.

MaTepI/IaJ'ILHO-TeXHI/I‘IeCKOG o0OecIeyeHne cM. B IMIPHUIIOKCHHUHN 1.

[IpaBua BeIOOpa MPOEKTA U MIPUMEPHBIE TEMBI POEKTOB CM. B MPUIIOKEHHUH 2.
[Ipumepsl KeHCOB CM. B IPUJIOKEHUU 3.




1 rox o0yuenust

1. COJAEP)KAHUE JOMOJTHUTEJIBbHON OBPA30OBATEJIBHOM ITPOTPAMMBI

w

OcHoBbl ynpasiaenus. [1oérol

HAa CUMYJISITOPE.
BBognas nexius o coaepkaHuu
Kypca.
[IpuHtUIEl yripaBiaeHus u
CTpPOEHHUE MYJIbTUKOITEPOB.
Texnuka 6€30MacHOCTH MOJIETOB
OCHOBBI 3JIeKTpUYeCcTBa. JInTHii-
MOJIUMEPHBIE aKKYMYJISITOPHI.
[IpakTrueckoe 3aHATUA C JTUTUM-
MOJIMMEPHBIMU aKKYMYJISITOpaMu
(3apsiaka/paspsiika/OaiaHCUpOBKa
/XpaHEeHHE)

Texnonorusa manku. TexHuka
0€30I1aCHOCTH.
OO0yuenue naike.

[Tonérsl Ha cumynsTOpE.

Ne i/ HaumenoBaHue TeMbl Coaep:kanue TeMbl
1 2 3
Teopust MyJJbTHPOTOPHBIX CHCTEM. YCTpoicTBO MyIbTUPOTOPHBIX CUCTEM. OCHOBBI KOHCTPYKIIUU MYJIbTUPOTOPHBIX CUCTEM.
Baoxk 1. [IpuHIMNIB! ypaBieHnus MyJbTUPOTOPHBIMHU CUCTEMAaMHU.

Anmnaparypa paauoyIrpaBieHUs: IPUHIUI JEHCTBUS, 00111ee YyCTPONUCTBO.

Texanka 6€30MaCHOCTH MPHU padOTe ¢ MYIbTUPOTOPHBIMU CUCTEMAMHU.
DIIeKTPOHHBIE KOMITOHEHTHI MYJIbTUPOTOPHBIX CHCTEM: MIPUHIIMIIBI PabOTHI, 001IIEe
YCTPOMCTBO.

Jlutnit-nouMepHbIe aKKyMYyISATOPHI U UX 3apAIHBIE YCTPOIMCTBA: YCTPOUCTBO, MPUHIIUII
JEHUCTBUSI, METOIBI 3aPSAKU/pa3ps K/ XpaHeHUs/ 0aTaHCUPOBKU aKKyMYJISITOPOB,
Oe3omacHas pabora ¢ 000pyJOBaHUEM.

[Tafika 37I€eKTPOHHBIX KOMITOHEHTOB: MTPUHIIUIIBI TAMKH, OOyUEeHHE MMaiiKe, maika
ANEKTPOHHBIX KOMIIOHEHTOB MYJIbTUPOTOPHBIX CUCTEM.

[Tonérel Ha cumynsTOpe: 00ydeHue mojaéraM Ha KOMIIbIOTEpe, POBEACHNE YIeOHbIX
MOJIETOB HAa CUMYJISITOPE.




Baok 2.

Coopka u HacTpoiika
KBaJpOKoOITEpPA.
Y4eOHble MOJIETHI.

1.

VYnpaieHue nojaérom
MyabTHKONITEpa. [IprHIMT

(G YHKIIMOHUPOBAHUS OJETHOTO
KOHTpOJUIEpa U alaparypsl
yIpaBiIeHUS.
beckosnmekTopHbie IBUTATENN U
perynaropsl ux xona. Ilnatel
Pa3BOJKU MUTAHUS.

C6opka pambl KBaJIpOKOIITEPA.

[Taiika ESC, BEC u cunosoii
YacTH.

OCHOBBI HACTPOMKHU MOJIETHOTO
KOHTpOJIIEpA C IOMOIIbIO
KomIbroTepa. Hacrpoiika
AmnmapaTypsbl ynpaBieHUsI.
Hactpoiiku nonéruoro
KOHTpOJLIEpa.

NHcTpyKTaxx MO TEXHUKE
0€30MMacCHOCTH TOJIETOB.
[lepBbie yueOHbIE TONETHI:

«B3NET/MIOCAKA», KyIepKaHHUE Ha
3aIaHHOU BBICOTEY, IIEPEMELICHUS
«BIIEpEI-HA3a1»,
«BJIEBO-BIIpaBo». Pa306op aBapuiiHbIX
CUTYyaLUi.

. BeinmonHeHue nos€ToB: «TO4YHAas MocaaKa
Ha YQJICHHYIO TOUKY», «KOPOOOUKay,
«UEITHOK», KBOCBMEPKA», «3MENKAY,

[TonéTHbIi KOHTPOILIEP: YCTPOUCTBO MOJETHOTO KOHTPOJUIEPA, IIPUHIIUIIBI €10
(YHKIIMOHUPOBAHUS, HACTPOWKA KOHTPOJUIEPA C TIOMOIIHIO KOMITBIOTEPA, 3HAKOMCTBO C
IPOTPaMMHBIM 00eCTIeYeHHEM ISl HACTPOHKH KOHTPOJIIEepa.

becKoJIEKTOpHBIE IBUTAaTEIN U UX PETYISITOPBI XOAA: YCTPOUCTBO, IPUHIUIIBI UX
(GyHKIIMOHUPOBaHMS, Nalika ABUTATENEH U PETYIATOPOB.

[TnaTel pa3BoAKM MTUTAHUs: 001I€€ YCTPONUCTBO, XapaKTEPUCTUKH, Taiika PEryasaTopoB U
CUJIOBBIX IIPOBOJIOB K IIJIaTaM Pa3BOJKU IMUTAHUS.

WHcTpykTax nepesa nepBbIMHU yueOHbIMHU Mosi€TaMu. [IpoBenenne yueOHbIX MOIETOB B 3aJe,
BBITIOJTHEHHE 3a/IaHUM: «B3JIET/TIOCA/IKaY», «ylep KaHHe Ha 3aJJaHHOW BbICOTEY, «BIEpe/ -
Ha3aay, «BJIEBO-BIIPABO», «TOYHAS MTOCAJKA HA YAAJICHHYIO TOUKY»,

«KOpPOOOYKay, «YEITHOK», KBOCBMEPKAY, «3MEHKa», «00JIET O KPyry».

Pa36op aBapuiiHbIX CHUTYyaIIHiA.




BJaok 3.

Hacrpoiika, ycranoBka FPV —
o0opynoBaHmusl.
OCHOBBI BUJICOTPAHCIISIUU.
[Tpumensiemoe 06opyI0BaHUE, €TO
HACTpOMKa.
YcTaHOBKa U OAKITIOUYECHUE
paxuonpuEMHUKA U
BHI€0000PYy/T0BAHMUSI.
[InnoTupoBanue ¢
ucrnojp3oBanuem FPV-
000pyI0BaHUA.

OCHOBBI BUJCOTPAHCISALMU: IPUHLUIIBI [I€PEIaYH BUICOCUTHANA, YCTPOUCTBO U
XapaKTEPUCTUKHU PUMEHIEMOT0 000py10BaHUSI.

VYcTaHoBKa, NOAKIIOUYEHNE U HACTPOMKa BU1€0000pyI0BaHUS HAa MYJIbTUPOTOPHBIE CUCTEMBI.
[Munotuposanue ¢ ucnois3zoBanuem FPV- o6opynosanus.

BJiok 4.

PabGora B rpynnax Haja
HHKEHEPHBIM MPOEKTOM.

1.

[IpuHIUIIBI CO3/1aHNST MHKEHEPHOU
MPOEKTHOM pabOTHI.

OcuoBrl 3D-nievatu u 3D-
MOJICITUPOBAHUS.

Pabota B rpymmnax Han

WH)XCHEPHBIM IPOCKTOM
«becnmiioTHAs aBUAITMOHHASI CUCTEMAaY.
[ToaroToBka npe3eHTaum
COOCTBEHHOM MTPOCKTHOM

paboTHI.

PaGota Haj MH)KEHEPHBIM MPOEKTOM: OCHOBBI TUIAaHUPOBAHUS IPOEKTHOM paboThl, paboTa
HaJI IPOEKTOM B COCTaBE KOMaH/bI.

OcnoBbl 3D-nieuatn u 3D-mMoenupoBanus: mpuMeHsieMoe 000pyA0BaHUE U TTPOTPAMMHOE
obecrieyeHue.

[TpakTrueckas paboTa B rpynmnax Haj MHKEHEPHBIM IPOEKTOM 10 TeMe «becnmioTHas
aBUAIMOHHAS CUCTEMAY.
[ToaroroBka U MpOBEJEHHUE MPE3ECHTALIMH I10 TIPOEKTY.
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KAJIEH/IAPHO-TEMATHYE CKHH ITVIAHHPOBAHHUE
3-4-e knaccwot

O0bem yacoB Hara Jara
B tom ®opma KOHTPOJIS Dakr. ILnan.
yuciae
Pa3nennt HaumeHnoBaHue TeMbI Bcero . E
o
4yacosn g £
-
= =
= %
&0
1 2 3 4 5 6
Teopusi MyJIbTUPOTOPHBIX ccTeM. OCHOBBI
Baok 1. P y poTop 22 14 8
ynpasJjenus. [1o1éTsl Ha cumyJasiTope.
3. BBoanas nexius o coaepikaHuu Kypcea. 2 2 0
4. [IpuHIMIBI YIPABICHUS U CTPOECHUE MYJIBTUKOIITEPOB 2 2 0
5. OCHOBBI TEXHUKH 0€30TIaCHOCTH IOJIETOB 2 2 0
OcHoBblI anekTpudecTBa. JINTUI- MOTMMEpPHBIE 9 9 0
6. aAKKyMYJISITOPBI.
[IpakTHdeckoe 3aHATUS C IUTUI- TOTUMEPHBIMU [TpakTuueckas paboTa c
7 aKKyMYJIITOpaMHU 2 2 3apsAAHBIMU
(3apsinka/paspsiaka/6anaHCcUpOBKa/XpaHEHHE) YCTpOHCTBaMH.
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8. Texuosorus naiiku. Texauka 6€30MaCHOCTH. 2 2 0 [Taiika mpoBOIOB.
9. OGyuenue naiike. 2 2
10. [TonéTel HAa cuMyIsATOpE. 8 8 | Ilonérel HAa cumyIsATOpE.
COopxka 1 HaCTpoOiiKa KBaJipoKonTepa. Y4ueOHbIe
binok 2. p P 1P p 24 14 10 | IlIpakTmueckas pabota
MOJIETHI.
OOy4eHne HaBbIKaM MUJIOTUPOBAHUS KBAIPOKONITEPA .
11 i poBa P p 2 2 VY4eOHbIe MONETHI
* | Ha IPUMeEpe UTPYIIKH 3aBOJICKON COOPKH
VYnpasienue nonérom MyiabTuKonTepa. [IpuHImn .
P Y’ pa. LIpHHI COopka u HacTpoMKa
12 (GYHKIIMOHUPOBAHUS TIOJIETHOTO KOHTPOJUIEpa U 2 2
: KBaJIpOKOTITEpa
anmaparypsl yIpaBJIeHUsI.
BeckonekTopHbIe TBUTATENN W PETYISATOPHI HX XO/Ia. 9 9
13. | Mnarnt Pa3BOJIKM TUTAHUSI.
14. | COopka pambl KBaZIpOKONTEPA. 4 4
15. ITatixa ESC, BEC u cumoBo# yacTu. 2 2
OCHOBBI HACTPOWKH MOJIETHOTO KOHTpOJLIEpa C
16. | moMombko koMnboTepa. Hactpolika anmaparypsl 2 2
yIIpaBJICHUS
17. | MHCTpyKTa)X 1O TEXHUKE OE30MaCHOCTH TIOJIETOB. 2 2
18. | IlepBble yueOHbIE ONETHI: «B3IET/IIOCAIKAY, 2 2 VY4eOHble MONETHI
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[Tonérel: «ynepx»aHue Ha 3aJJaHHON BBICOTEY,

19. | HepeMeleHts «BIEPEI-Ha3a/l», «BIEBO- BIIPABO. 4 YueOHble MONETHI
Pa3bop aBapuitHBIX CUTYaIIUN.
BrimosHeHue monéToB: «ToYHas Mocaaka Ha
20. | YAQIEHHYIO TOYKY», «KOPOOOYKa», «IEITHOKY, 2 Y4eOHble M0NETHI
«BOCBMEPKaY, «3MEUKa», «OOJIET 10 KPYry».
bnok 3. Hacrtpoiika, yctanoBka FPV — o6opynoBanusi. 6 [IpakTuueckas pabora
OcHoBbI BugeoTpancisiiuu. [Ipumensemoe 2 VYcranoBka
21. 000pyI0BaHUE, €r0 HaCTPOMKA. BHJI€0000PYI0BAHUS.
YcTaHOBKa M IOKITFOUEHUE PATUOTIPUEMHNKA U 5
22. BHJI€0000PY/TOBaHHUSI.
[TunotupoBanue ¢ ucnosp3oBanrem FPV- 2 [TonéTe! «OT IEpBOTO
23. 000pyI0BaHUA. JIULIAY.
biok 4. PaGora B rpymnmax HaJl UH)KEHEPHBIM IIPOECKTOM. 16 [IpakTruueckas pabota
24. | IlpMHIMIE CO31aHUs MHKEHEPHOH IPOCKTHOM PabOTBHL. 2
CamocTosTenbHas
MOJATOTOBKA IPYIIOBBIX
WH)KEHEPHBIX MPOEKTOB.
25. | OcHoBbl 3D-nieyatu U 3D-MoAeIMPOBAHUSL. 2
PaGora B rpynmax HaJl UH)XEHEPHBIM ITPOCKTOM 4
26.

«becnuaoTHas aBUaIllMOHHAS CUCTEMAY.
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[TonroroBka npe3eHTaIi COOCTBEHHON MPOEKTHOM

4 4 CaMOCTOSITEJIBHO
2r. paboTHI.
UTOroBblii KOHTPOJIb 2 0 2 3amura npoeKTa
[IpesenTanus u 3amuTa rpynnoi cobCTBEHHOTO 5 0 5
28. MHXEHEPHOT0 MPOEKTa
HWroro: 68 34 34 68
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4. IINTAHUPYEMBIE PE3YJIBTATbBI

[Ipenmnonaraemplie pe3ynbTaThl OCBOCHUS MOJHOTO Kypca 00y4eHUs 110 TOTIOJTHUTEIbHON
o0mieoOpa3oBarenbHO oO1Iepa3zBuBatoniel nporpaMMe «becnuioTHbIE JieTaTe/IbHbIe
annaparb» chopMyITHPOBAHBI UCXOA U3 TPEOOBAHUH K 3HAHUSAM, YMEHUSAM, HABBIKAM,
KOTOpPBIE YJaIIuecs J0JDKHBI IPUOOPECTH B Ipoliecce 00ydeHus: Ha BCEX roJiax, C yueToM Ieleit
U NIOCTaBJICHHBIX 33/1a4.

Jluunocmmuvie pezyibmamsi 0c80eHUs OONOIHUMENLHOU 00Ue0bpa3z08amenbHou
obwepaszsusaroujeti NPopammbl

e  YBa)XXWUTEJIIBHOE OTHOLIEHHE K KYJIbTYpE CBOETO HApOJa;

e OTBETCTBEHHOE OTHOUIEHHE K 00YUEHHIO;

e TOTOBHOCTH M CIIOCOOHOCTh K CAMOPA3BUTHIO U CaMOOOPa30BAHNIO Ha OCHOBE MOTHBALIUU
K 00y4€HHIO U NTO3HAHUIO B 00JaCTH HayYHBIX TEXHOJIOTHIA;

e 0epexHOE OTHOIIEHHUE K JyXOBHBIM LIEHHOCTSIM;

e HPABCTBEHHOE CO3HAHHE, YYBCTBO, IIOBEJICHNE HA OCHOBE CO3HATEIILHOIO YCBOCHUS
o011eYeoBeYeCKUX HPaBCTBEHHBIX IIEHHOCTEN;

e 3CTETHYECKHE MOTPEOHOCTH, IIEHHOCTH U YyBCTBA.

Memanpeomemnule pe3yibmamel 0c80eHUsL OONOIHUMENbHOU 00Ue00pa308amenbHOU
obuepaszsusaroweri npocpammbl

VYyamuecs Hay4aTcs Ha JOCTYIIHOM YPOBHE:

e OCBamMBaTh CHOCOOBI pEHICHUS IPOOIEM TBOPUECKOTO M HAYYHOTO XapakTepa
onpeneneHus Hanbosee YHPEKTUBHBIX CIIOCOOOB TOCTUKEHUS PE3YNIbTATA;

e  OPraHM30BBIBATH COTPYAHUYECTBO C MIEIArOTOM M CBEPCTHHKAMH, padOTaTh B TPYIIIIE;

e BIIQJIETh OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH;

e MPOJYKTHUBHO OOIIATHCS M B3aHMMOICHCTBOBATH;

e pa3BUBATh XYJ0XKECTBEHHBIC, ICHXOMOTOPHBIC, KOMMYHHKATUBHBIE CIIOCOOHOCTH;

e pa3BUBaTh HAOIIOJIATEIBHOCTD, ACCOIIMATUBHOE MBIIIICHUE, SCTETHYSCKUH U
XY/I0)KECTBEHHBIH BKYC ¥ TBOPUECKOE BOOOpAKECHUE.

IIpeomemmvie pe3yrbmamsl 0C80eHUsL OONOJHUMENbHOU 00UWe00pa308amenbHOl
obwepaszsusaroueti nPocpammbl
VYyamuecss T03HAKOMSITCS:

e  C TEXHOJIOTHEH U3rOTOBIICHUS KBapaKonTepa u3 OpOCOBOTro MaTepualia,

e CO CXeMaMH M3TOTOBJICHHSI KBaApaKonTepa,

e C HcTOpUE BO3ZHUKHOBEHUS KBaJpaKonTepa

e cmpaBuwiamu Th, co cxemMamu U3rOTOBIEHUS.

VYyamuecs Hay4daTcs:

e MOAOMpATH KOPITYC, COOTBETCTBYIOIINE IIENH, MOAOUPATH 1[BETA I H3ACTUN;

e UUTATh CXEMBI,

e  CaMOCTOSITENLHO COOMpPATh MOJEIKH MO0 CXeMaM, BEIOMPATh U3/IeNUs, KOTOPbIE CaMH JIeTH

OyayT BBIOJHSTS.
e 00pamaThCs ¢ KOJIOMMUMHU U PEXYIIUMH HHCTPYMEHTAMHU, KIEAIIMMU COCTaBaMH,

15



VYuamuecs noaydaT BO3MOXKHOCTb IPUOOPECTH:

e [IEpBOHAYAJIbHBIEC IPEJCTABICHUS O BIMSHUN HAYYHOTO TBOPYECTBA HA PA3BUTHS
ACTETUYECKOTO BKYCa, BOOOpaKEHMUSI,;
e  HaBBIKHM UCHOJHEHUS MOJETOK U3 Oymaru, KapToHa, macrMacca!

1. KOMILJIEKC OPTAHU3AIIMOHHO-TIEJATOTMYECKHX YCJOBUI

Kanennapusie yueOHbIe TpadUKH TOTIOJHUTENFHON 0011e00pa3oBaTeIbHON 00IIepa3BUBAIOIICH
nporpaMmMsbl «becnnuIoTHBIE JieTaTeIbHbIE ANNAPATBI» €KEr0IHO IPUHUMAIOTCS
MEIarOTHYECKIM COBETOM B COOTBETCTBHH C YUCOHBIMH IIJIAHAMH, PACIIMCAaHUEM Ha TEKYIIHA
y4eOHBIN o/l U YTBEPKIAIOTCS TUPEKTOPOM yupexaeHus (cM. [lpunoxenue 3).

2. YCJIOBUS PEAJIM3ALIUA TPOT'PAMMBI

AnnapaTHoe U TeXHHYeCKoe o0ecreyeHue:

— Pabouyee mecTo oOyqaromerocs:
HOYTOYK: MMPOM3BOAUTEIBHOCTE Tpotieccopa (1o tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne menee 2000 enunuir, 00bEM
onepatuBHOM mamsaTu: He MeHee 4 ['6; 00sEm HakonuTenss SSD/eMMC: He MeHee
128 I'6 (mnm COOTBETCTBYIONIUH IO XapaKTEPUCTHKAM TIEPCOHATBHBIN KOMIIBIOTEP
C MOHUTOPOM, KJIABUATypOH U KOJIOHKaMH);
MBIIIIb.

— Pabouee mecTo HacTaBHUKA:
Hoytoyk: mpomeccop Intel Core i5-4590/AMD FX 8350 — ananoruunas Wi
OoJiee HOBast Moelb, rpaduueckuii mpoueccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — ananoruunas wiam 0ojiee HOBas MOJIENb, 00BEM
onepaTuBHo nmamatu: He MeHee 4 ['6, BuneoBsixoq HDMI 1.4, DisplayPort 1.2
niu OoJiee HOBast MOJIEIb (MJIM COOTBETCTBYIOLIUH IO XapaKTePUCTUKAM
MePCOHAIBHBIN KOMIBIOTEP C MOHUTOPOM, KJIIABHATYPOIl M KOJIOHKaMH);
Mpe3eHTAIIMOHHOE 000PYI0BaHNE C BO3MOKHOCTBIO MOJKIIOYEHUS K KOMITBIOTEPY
— 1 KOMILIEKT;
GbaumuapT ¢ KOMIUIEKTOM JIHCTOB/MapKepHas JOCKa, COOTBETCTBYIOIINUNA HaOOp
MMChMEHHBIX MpUHANIeKHOCTEH — 1 1mT.;

enuHas cetb Wi-Fi.

IIporpamMmHoe oGecnieyeHue:
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— oduCcHOE IporpaMMHOE 00eCIIeUeHHUE;
— mporpammHoe obecrieueHnue st TpéxmepHoro moaenupoBanus (Autodesk Fusion
360);

— rpadudeckuil pegakTop.

Pacxognble MmaTepuasbl:

Oymara A4 ist pUCOBaHUS U PACIICUATKH;

Oymara A3 st pucoBaHuS;

HabOp MPOCTHIX KapaHAaleil — MO0 KOJIMYECTBY 00Yy4aroIINXCs;
HaOOp YEPHBIX MIAPUKOBBIX PYyYEK — IO KOJUYECTBY OOyUaIOIINXCS;
kneit [IBA — 2 mir.;

KJIef-KapaHall — 10 KOJIMYECTBY OOyUaroInuxcs;

CKOTY MPO3pavyHbI/MATOBBIA — 2 HIT.;

CKOTY JIBYyCTOPOHHMI — 2 IIT.;

KapToH/ToppokapToH A MakeTupoBaHus — 1200*800 Mm, 1o 0THOMY JTUCTY Ha JIBYX
00yJaroIMXcs;

HOK MAKETHBIM — IO KOJIMYECTBY O0yJarOIUXCS;

JIE3BHS IS HOKA CMEHHBIE 18 MM — 2 miT.;

HOKHUIIBI — I10 KOJIMYECTBY 00yUaIOIINXCs;

KOBPHK JUI PE3KU KapTOHA — 10 KOJMYECTBY 00YJarOUXCS;

PLA-nnactuk 1,75 REC HecKOJIBKHX
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3.®@OPMbI KOHTPOJISA

IIpuémbl 1 MeTOABI

Paszpnen . Texnunueckoe ®opmbl
DopmMbl OpraHu3anuu JuaakTHYeCKUH
WIK TeMa . OCHAILlEHHUe No/ABeIeHUs
3aHATHH 00pa3oBaTeIbLHOIO MaTepuaJl N
NporpamMmbl 3aHATHH HUTOTOB
npoiecca
Teopusi MyJJIbTHPOTOPHBIX 3anucu B TETpaIsix [Tonér Ha
p y potop Jlexknus, nuckyccust | becena no teme 3aHATHA, P fl ’ NuTtepakTrBHas
CHCTEM. CITPaBOYHBIN cUMyIsITope 0e3
MPaKTUYECKOE WHIMBHUIyaJIbHAs paboTa JIOCKa, HOYTOYK C
OcHOBBI ynIpaBJIeHUS. Marepuan u3 [10 ms omuOoK
. 3aHATHE c 10 I1O, RC-mrynbT
Ilos1éThI HA cumyasATOpe. MIOJIETOB MUJIOTUPOBAHUS
Coopka n TecToBbIe MONETHI
. Jlexuns, WNHcTpyknus mo NutepakTuBHas
HaCTpoOiika Pa6ora B rpynmnax, . Ha
JTUCKYCCHSI, cOOpKe, CTIPaBOYHBIN | J0CKa, HOYTOYK ¢
KBaJpoKonTepa. UHAMBHUAyallbHas paboTa COOCTBEHHOPYYHO
. MPAKTUYECKOE marepuan u3 [10O na | [1O, kBagpokonTep,
Y4eOHbIe NMOJIETHI. c 110 coObpaHHOM
3ansTue, Workshop I0JICTOB RC-mynbT
KBaJIPOKOITEpE
Hacrpoiika, WNHrepakTuBHas
cranopka FPV Jlexums . 0CKa, HOYTOYK C
y T, Pabota B rpynmax, CnpaBOYHBIN A » HOYTOY Brinosnnenue
— o0opynoBaHust JUCKyCCHS, 10, kBagpokormrep, N
UHAMBHUAYyallbHas paboTta | marepuan uz 10 ans monéros ¢ FPV-
MIPaKTUYECKOE ouku it FPV-
c 110 M0JIETOB 060opyoBaHEM
3ansTue, Workshop nosneros, FPV-
MOJYIb
Padora B rpynnax Meropn 3anauy, Hoyt0yx,
HA/l MHKEHEPHBIM METOJ] KEHCOB, PaGora B rpynmax 3amucu B TeTpasix WHTEPAKTUBHAS 3amuTa nmpoeKTa
MPOEKTOM. paboTa B rpymnmnax JIOCKa
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4. OHEHOYHBIE MATEPHAJIbBI

B AaHHOM pa3aciic OTpaXaroTCsA ONCHOYHBIC MAaTCpHaJIbl, ITIO3BOJIAIOINIMEC OIIPCACIIUTD
AOCTHIKCHUC YHAIITUMUCH TUIAHUPYCMBIX PE3YJIbTATOB.

OL;QHKCZ pes3yibmamueHocmu

peanuzayuu OONOJIHUMENLHOU 00UleobpazoeamebHol 0buepazeusaouell NPocPammbl

BxoaHasi fTMarHocTuka

Husxuii yposenw

Cpeonuii yposers

Buvicoxuii yposens

Kpumepuii 1: Teopemuueckue 3nanusi

[TonHOE OTCYTCTBHE IIPEACTABICHUN
0 JaHHOM HaIlpaBJICHUU

NmeroTcs mpeacTaBieHus o
JTAHHOM HaIlpaBJICHUU

3HaHuEe TEXHOJIOTHHU
W3TOTOBJICHHS KBaAPAKOINTEPa

Kpumepuui 2: Bradenue cneyuanbroti mepmunonocuell

Hesnanue TepmunoIornn
M3y4aeMoro Kypca

HesnauutenbHble npoOensl B
3HaAHUE TEPMHUHOJIOTHH Kypca

3HaHME TEPMHUHOJIOTUH Kypca

Kpumepuui 3: [Ipaxmuueckue ymeHus u HagblKu npedyCmMompeHHvle npocpammol

Heymenue nonb3oBartbes (cnaboe
YMEHHE) T0JIb30BATHCS KOJIIOIIUMHU
" PCXKYIIUMHU UHCTPYMEHTAMU,
KJIEAIIMMHU COCTaBaMU; HEyMCHHE
M0JIb30BaThCA MHCTPYKIIMOHHO-
TEXHOJOTHYECKUMH KapTaMH

YMeeT npaBHIbHO MOJIb30BATHCS
pacipoCTpaHEHHBIMH
WHCTPYMEHTaMH, AMEET
MPEJICTaBICHHE O MOJIb30BaHUE
UHCTPYKIIUOHHO-
TEXHOJIOTHYECKON KapTOM.
HmeroTrcst HeOOIbIINE HABBIKU
paboTHI ¢ TPUPOTHBIM
MaTepUajIoM, C IpsHKeH, HUTKAMH

YMeHue npaBUIbHO
M10JIb30BAThCS HHCTPYMEHTAMU,
yMeHHe paboTaTh C
MHCTPYKIIMOHHO-
TEXHOJIOTUYECKON KapTOM.
NmeroTcst HaBBIKH paObOTHI C
MIPUPOIHBIM MaTEpUAIIOM, C
NpsDKei

Kpumepuu 4: Teopueckue Hagviku

OTtcyTcTBUS TBOpUYECTBA B paboTe

Hebonpime nposiBieHus
TBOPYECTBA B OCBOCHUH Y4eOHOTO
MaTepuasia

YMepeHHoe NposiBICHHE
TBOPUYECTBA B OCBOCHUU
yueOHOro Marepuasa

Kputepuu 5: CamoCTOATEIHHOCTD

Heymenue paborats

:‘)HI/ISOI[I/I‘ICCKI/IC IIPUMCHCHHA

[lepuoaunueckoe NpUMEHEHUS

CaMOCTOSITEJILHO CaMOCTOSITEILBHOCTH PabOThI CaMOCTOSITEILHOCTH B paboTe
Texymasi TMarHOCTUKA
Huskuu yposenw | CpeoHuil yposens | Buvicokuii yposenw

Kpumepuu 1: Teopemuueckue snanus

OtcyrcTBUE 3HaHUH (crnadbie
3HAHMA) TEXHOJIOTUU U3TOTOBJICHUS
U3JIeNui, He3HaHUEe MPABUI
oOpalieHus co crienranbHbIMU

He3nauntenbabie mpoOebl B
3HAHUU TEXHOJIOTHH U3rOTOBICHUS
u3Jaenui

HpO‘lHOC 3HaHHUEC TCXHOJIOI'MHU
HU3TrOTOBJICHUA U3CINA

UHCTPYMEHTAMMU
Kpumepuii 2: Bradenue cneyuanbHot mepmuHoiocuu
Cnaboe 3HaHUE TEPMUHOJIOTHH He3nauurenbHbie mpobensl B 3HaHME TEPMHUHOJIOTUH Kypca
Kypca 3HAHMM TEPMHUHOJIOTHH Kypca

Kpumepuii 3: Ilpakmuyeckue ymenus u HagbiKu, nNpeoycmon

peHHbLE NPOSPAMMOU

Cnaboe yMeHue OIb30BaThCS
CHeHaTbHBIMA HHCTPYMEHTAMH,
ciabbie HaBBIKU PabOTHI C
WHCTPYKIIMOHHO-

YMmenue IIpaBHUJIbHO
MI0JIb30BaThCS OOJIbIICH YaCThIO
CIICIUAJIbHBIX HHCTPYMCHTOB,

YBepennas pabora ¢
MHCTPYKIIMOHHO-
TEXHOJOTUYECKUOW KapTOu;

YMCHUC BBINIOJIHATL U3JACIINA ITPU

I_ICJ'ICCOO6p8.3HOC HCIIOJIB30BaHUC
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TCXHOJIOTHYCCKUMU KapTaMI/I,
CJIaGBIe HABBIKH BBITIOJIHCHUS
U3enni

HEOOJIBIION MOIICPIKKE Mearora

MHCTPYMEHTOB, aKKYPaTHOCTb,

HSKOHOMHUYHOCTb B PACX0JI0BAaHUU

MaTEepUaJIOB, IPOYHBIE YMEHUS U
HaBbIKU PabOThI

Kpumepuii 4: Teopueckue nasvixu

OtcyrcTBUE TBOpUYECTBA B paboTa

Coueranune penpoyKTUBHBIX U
TBOPUYECKUI HABBIKOB

BriaBuxeHre HOBBIX HJICH,
CTPEMJICHHE UX BOIUIOTHUTH B
cBoOei pabote

Kpumepuu 5: Camocmosmenvnocms

Heymenue paGoTatsb
CaMOCTOSTEIIEHO

CoueraHue HaBBIKOB
CaMOCTOSITEIBHON pabOThI IO/

CrpemiieHre Kak MOXHO Yalle
MMPOABJIATE CAMOCTOATCIBHOCTDL B

PYKOBOJICTBOM U KOHTPOJIEM pabote
nejarora
HTorosasi AMarHocTuka
Husxuii yposenw | Cpeonuii ypogers Buvicoxuii yposens

Kpumepuii 1: Teopemuueckue 3nanusi

Cnaboe 3HaHUE TEXHOJIOTHH
HM3TOTOBJIEHUE U3AEINIA, ci1aboe
3HaHUE TIPaBUJI 0€30MMaCHOCTH

Tpyaa

Hesnauntenbubie mpoOesl B
3HAHUU TEXHOJIOTUHA
U3TOTOBJIEHUSA U3OEITUN

[TIpouyHoe 3HaHUE U3TOTOBIICHUE
U3Ieni

Kpumepu

i 2: Braoenue cneyuanbHot mepmum

ojlocuu

Cnaboe 3HaHUE TEPMUHOJIOTUN
Kypca

HesnauutenbHble npoOensbl B
3HAHUU TEPMHUHOJIOTHH Kypca

OtcyrcTBUE TpoOETIOB B 3HAHUH

TEPMHUHOJIOTUHN KypCa

Kpumepuui 3: [Ipaxmuueckue ymeHus u Hagwvlku, npedycCmMompeHHble NPocpammou

JlomyckaeT ommOKH B TEXHOJIOTUU
H3TOTOBJICHUS U3JICIIHI,
HEaKKypaTHOCTb B paboTe, OMIMOKH
B 00paIleHNH CO ClIeHUATbHBIMU
MHCTPYMEHTaMH, c1abble HaBBIKH
paboTa ¢ TEXHOJIOTHYECKOW KapTon

YMenue pa3pabdaTeiBaTh
COOCTBEHHBIE ICKU3 U3ENHNS,
JIOTTYCKAIOTCSl HE3HAYMTEIIHLHBIC
OIINOKHU B TEXHOJIOTHHU
WU3TOTOBJICHUS U3/IEIIHS,
MPHUCYTCTBUE HABBIKOM
AKKypaTHOCTH, SKOHOMHUYIHOCTH
B paboTe ¢ MaTepHaIaMH,
COOJIIOZICHHE TTPABUIT TEXHUKH
0€30MacCHOCTH 101 KOHTPOJIEM
rejarora

YBepenHas padoTa ¢
TEXHOJIOTUYECKOW KapTOil; YMEHHE
paszpabaTheiBaTh COOCTBEHHBIN
ACKU3 U3JIEIHS U TEXHOJIOTHIO €To
M3TOTOBJICHHUSI; 1I€JIECO00pazHoe
MCI0JIb30BaHNE UHCTPYMEHTOB,
AKKypaTHOCTh, 5KOHOMHUYHOCTb B
pacxo/I0BaHUU MaTepUalioB

Kpumepuu 4: Teopueckue Hagviku

CnaOble mposiBICHHS TBOPUECTBA

YMepeHHbIe MPOSIBICHUS
TBOpUYECTBA B paboTe

HpOHBJ’IeHI/Ie WHIUBUAYAIIBHOTO
TBOPYCCKOT'O ITIOJAX0/J1a K
BBITIOJIHEHHIO JIFOOOI0 HU3ACIINUA

Kpumepuu 5: Camocmosmenvrocms

CriaOble HaBBIKM CAMOCTOSITEIIBHON
paboThI

YMepeHHoe NposiBICHHE
CaMOCTOSITEIBHOCTH B paboTe

Bbicokopas3BuToe yMeHHE
CaMOCTOSITEILHO, 0€3 TTOMOIIU
[eJJarora, BEIIOJIHATE U3AeIns

5. METOAUYECKHUE MATEPHAJIBI

OpFaHI/BaHI/II/I 06pa30BaTeJ'IBHOF O IIponecca 1mo JIOTIIOJTHUTEIBbHOM O6Hl€06p8.30B8.T€J'IBHOfI
06H_Iepa3BI/IBaIOH_ICI>'I nporpaMme OCymEeCTBIACTCA OYHO-3A0HYHO, 6 pA3HOB03PACNIHbIX

ecpynnax. KoMmmekcHble 3aHATHSA MpoOXOo AT 1O KOM6I/IHI/IpOBaHHOMy THUITY, TaK KaK BKJIFOYACT B
ce0s IIOBTOPCHUC HpOﬁHCHHOFO, 00BsICHEHHE HOBOI'O, 3aKPCTIJIICHUEC MaTCpHraJia U NOABCACHNC

HUTOT'OB.
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Ha 3aHATHAX UCTIONB3YIOTCS CIIEAYIOIINE opMbl U MEeMOObl Pearu3ayuu NPOSPaAMMbI.

Paznuunbie ghopmer yaeOHOM pabOTHI (BU 3aHITHS) CYIIECTBEHHO MOBBIIAIOT 3PPEKTHBHOCTH
3aHATUH 1 uHTEpec oOyyaromuxcs K HuM. [Iporpamma nmpeaycMaTpiuBaeT HCHOIb30BAHNE
(bpoHTaNBHOMN, HHAMBUYAIBHOH, TPyNIOBON (popM yueOHO# paboThl yyamuxcsi. DpoHTanbHas
¢dopma npennonaraeT nojavy yaeOHOro Marepraia BCeMy KOJIJICKTHBY yJaITHXCS.
WupuBuayansHas ¢popma mpeanojaraeT caMoCTOATENbHYI0 padoty ydamierocs. [Ipu atom
MIe/1aror OKa3bIBAeT yJYaleMycsl TaKyl0 TIOMOIIb, KOTOPasi He MOJABJISET €r0 aKTUBHOCTH U
CIOCOOCTBYET BBIPAOOTKE HABBIKOB CAMOCTOSITENILHON paboThl. B X01e rpymmoBoii paboTe
YUYaIIUMCS TIPEAO0CTABIISIETCS BOBMOYKHOCTh CAMOCTOSITENTFHO TIOCTPOUTH CBOIO PadOTy HA OCHOBE
MPUHIUTA JeSITHILHOCTHOTO MOAX0 2. [ pynnoBbie 3aHATHS TIO3BOJISIFOT BHITIOJIHATH CIIOYKHBIE
TpyAOEMKHE paboThl C HAMMEHBIINMH 3aTpaTaMH MaTepualia i BpeMeHHU. [Ipu 5ToM Kaxablii
oOyyJaromuiicst oTpabaTbIBaeT NpUEMBbl Ha OTIIEIIEHOM (hparMeHTe, KOTOPBIN SBIISIETCS YaCThIO
IEJIOTO HM3IeIHSI.

Ecnu roBoputh 0 hopmax ydeOHBIX 3aHSATHNA, TO OCHOBHAs Macca yueOHOTO BpPEeMEHH OTBOJAUTCS
Ha JICKITHOHHO-TIPAKTUICCKHIE 3aHATHS, T/Ie ONITHMAIHHO COUCTAIOTCS TCOPHS M MMPAKTUICCKHEC
yIOpakHEHHUs. ITO 00yCIOBIEHO CeMpUKOM Kypca: 9To0bl 3 PEeKTUBHO OBIAJETh HABBIKAMU
paboTHl ¢ OyMaroi 1 HUTKaMU, HY)KHO BCJIE]] 32 TECOPETUUECKUM U3y4EeHUEM TTPUEMOB
0TpaboTaTh MX Ha MPaKTUKe. B 4MCTOM BHJIE MPAKTUICCKHE U JICKITMOHHBIC 3aHATHS
MIPEJICTaBJICHBI B MEHBIIICH CTEIICHH.

[ToMrMO neKIni U MPAaKTUYECKUX 3aHIATHI NPOrpaMMa NpeyCMaTpUBAaEeT BBICTABKHA, KOHKYPCHI
podeccroHaIbHOTO MacTepCTBa, TECTUPOBAHUE.

BricTaBku, spMapku, KOHKYpPChI TPOGECCHOHAIBHOTO MAaCTEPCTBA MTO3BOJISIIOT
MPOJIEMOHCTPUPOBATH PE3YJIbTAaThl CBOUX TPYAOB 32 OMPEIEICHHbIN Mepro/l BpEMEHH. JTO
MO3BOJISIET YYaAIIMMCSI KPUTUYECKHU OLIEHUBATh CBOU PabOThI, JIydllle MOHATh UX JOCTOMHCTBA U
HEJOCTaTKH, YTO SIBJSIETCS] CTUMYJIOM JUISl JalibHEHIero TBOpYECKOro pocTa.

B mnporpaMme NpeaAyCMOTPEHBI KOHTPOJBbHBIC YacChl IOCJIC U3YYCHHUA KaXX10I'0 onoka. Ha stux
3aHATUAX I€Jaror mpoBOJUT TECThI, aHKETUPOBAHUE, BUKTOPHUHBI, BEICTABKH C LCJIBIO
BBISABJICHUSA KAa4YCCTB 3HaHHI>i, YMCHHﬁ, HAaBBIKOB O6yanOIHI/IXCH.

Uro kacaetcs memodog paboThl, TO IpOrpaMMa IpernoaraeT CoueTaHus penpoayKTUBHON U
TBOPUYECKOH AeaTeTbHOCTU. Bo BpeMs 3HaKOMCTBa C HOBBIM MAaTE€pUAJIOM JI€ATEIbHOCTh HOCUT
PENpPOIYKTUBHBIN XapaKkTep, TaK Kak ydal[uecs: BOCIIPOU3BOAAT 3HAHUS U CHIOCOOBI IEHCTBUH.
PemnpoykTuBHas nesTeNbHOCTD BhIpaxkaeTcs B popme yrnpaxkHeHui. [louck HoBoro ctuis,
HOBBIX 2JIEMEHTOB, CO3JaHUs PabOT 10 COOCTBEHHOMY 3CKU3Y SIBISETCS MPUMEPOM TBOPUYECKOM
JeSITeIbHOCTH.

Cpenu METO/I0B, OIpeIeIsIeMbIX 10 HCTOYHUKY HH(POPMAIIMH, Ha 3aHATHSIX UCIIOIb3YeTCs
o0bscHeHne (TIPU 3HAKOMCTBE COCBOMCTBAMU OyMarw, Mpsiku, HUTOK, C TEPMUHAMH),
MHCTPYKTaX (0OBSICHEHNE MPABUIIBHBIX TPUEMOB pabOThI, HCIIPABICHUE U MPEIYTIPEKIACHUE
ommnooK), 6ecena (HeoObxoauMa Ui IpUOOPETEHUsI HOBBIX 3HAHUHM U 3aKpEIICHUs UX ITyTeM
YCTHOTO 0OMeHa MHEHUSIMH). bombiioe 00pa3oBaTebHO-BOCIIMTATENEHOE 3HAYCHNE HMEIOT
Oecenpl. JleMOHCTpallIOHHBIE METO/IBI PEATU3YIOT MPHHIIUIT HATJISJHOCTH O0yYCHHSI.
JleMOHCTpaIys TPUCYTCTBYET NPAKTHYECKH Ha KaXK/IOM 3aHSITUHU U COYETAETCSI CO CIIOBECHBIMH
METO/IaMH.

HC,Z[&FOFy HCOGXOI[I/IMO I[06I/IBaTBC$I paloOHaJIBHOT'O BLI60pa METOJ0B M OIITUMAJIBHOI'O UX
COo4YCTaHus.

Bocnumamenvrnas cocmasejiAiiowias pe3yilbmanios.
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VYBieuenne pedEHKa N30paHHBIM BUIOM JESITEIHLHOCTH BBIPAXKAETCS B MPOSBICHUN HHULIUATHBEI
Ha 3aHATUH, CUCTEMAaTUYECKOM Y4aCTUU B KOHKYPCaxX U MEPOIPUATHUAX U PE3YyIIbTaTUBHOCTU
nearenbHOCTH. CriocoOHOCTh PabOTaTh B KOJUIEKTHBE U ACTUTHCS JIMYHBIM OTIBITOM.
OTBETCTBEHHO OTHOCHUTCS K pe3y/IbTaTaM BBITIOIHIEMON pabOTHI.

Temaruka 3aHATUNA CTPOUTCS C YUETOM MHTEPECOB YUaIIUXCsl, BOSMOKHOCTH UX
CaMOBBIpaXXCHUA. B X0J€ YCBOCHHA ACTbMHU COACPIKAHUSA MTPOTPpaAMMBI YYUTBIBACTCS TCMII
pa3BUTHS CIIEUAIBHBIX YMEHUN U HABBIKOB, CTENIEHb MPOJABUHYTOCTHU IO 00pa30BaTEILHOMY
MapIIpyTy, YpOBEHb CAMOCTOSITCIILHOCTH, yMEHUE padoTaTh B KoJulekTuse. [Iporpamma
MMO3BOJIACT MHANBUAYAIIU3UPOBATH CJIIOKHBIC pa60TI)II 60.]'[66 CHJIBHBIM JICTSAM 6YIICT HHTCpPCCHA
CJIOXHAasi KOHCTPYKLUS, MEHEE MOAr0TOBJIEHHBIM, MOKHO MPEIIOKUTH padoTy npoiue. Bee
3aHATHUSA YCTPOCHBI TAK, YTO KaXKJI0€ 3aJaHUEC JACT BO3MOKHOCTDH pe6eHKy MMPOABJIATE CBOU
TBOpPYECKHE CITIOCOOHOCTH, HE OrpaHUYMBasi CB0OOO Ty, BOOOpakeHue U (paHTas3uio.

Pa3nooOpa3zue npodeccHoHaATbHBIX TEXHUK, XY/10KECTBEHHBIX IPUEMOB Ha 3aHATHUSIX ITOMOTAeT
PacKpbITh UHAMBHUYaJIbHBIE BO3MOXHOCTU U CIIOCOOHOCTH KaXK0r0, TO €CTh MPOSIBUTH CBOE 4,
OTKpBITh ce0s1, KaK JTUYHOCTb. [ TaBHass 0COOEHHOCTh 3aHATHI - MHIUBUIYAIbHBIN OJIXO K
KaKJJOMY peOEeHKY, Hay4uTh UX paboTaTh ¢ pa3HbIMU MaTepUaTaMH.

3aHATHS IO mporpamMme mpoBOAATCSA Ha OCHOBEC O6H_[I/IX Nneaarorut4cCKux npuHyunos.

1) TlpuHIWMI JOCTYMHOCTH U MOCJIEI0BATEIBHOCTH MPEIOIaraeT MOoCTPOCHHE YIeOHOTO
poriecca OT MPOCTOTrO K CI0XKHOMY.

2) Y4eT BO3pacTHBIX 0COOCHHOCTEH — COJICPKAHNE K METO KA pabOTHI JTOJKHBI OBITH
OpPUEHTHUPOBAHBI Ha JIeTeH KOHKPETHOTO BO3PACTa.

3) IIpHuHIMIT HATJISHOCTH MPE/IOJIaraeT MIMPOKOE MCIOIb30BAHUE HATIISIHBIX U
THMIAKTHYECKUX TTOCOOHH, TEXHUYECKUX CPEIICTB OOYUCHUS, ICNAIONINX YIeOHO-
BOCIIUTATEIBHBIN mpo1iecc 0osiee 3hHEKTUBHBIM.

4) TIpUHIKUII CBSA3U TEOPHH C MPAKTUKOM — OPraHMIHOE COYeTaHHEe B paboTe C ACThMHU
HEOOXOIMMBIX TEOPETHUUECKUX 3HAHUH U MPAKTUYECKUX YMEHUN U HABBIKOB.

5) HpI/IHI_[I/IH PE3YIBTATUBHOCTHU — B IIPOIrpaMME NOJIZKHO OBITE YKa3aHO, 4YTO Y3HACT U YEMY
HAay4YHUTCA KaXKJIbIM pe6eHOK.

6) HpI/IHI_II/Il'I AKTYAJIbHOCTH IIPECANIOJIaracT MaKCUMaJIbHYHO HpI/I6J'H/I)KeHHOCTB COACPIKAHUA
IporpaMmsel K p€aJIbHbIM YCIIOBUAM JKU3HU U ACATCIIBHOCTDb JIeTeH.

7) HpI/IHI_[I/Il'I JACATCIIBHOCTHOI'O IIOAX0Ja — 100bIe 3HAHUS HpI/IO6peTaIOTC$I pe6eHKOM BO BpEMs
aKTUBHOM AEATEILHOCTH.

8) IpuHUMT KyTETYpOCOOOPAa3HOCTH OCHOBBIBACTCS HA IIEHHOCTSIX PErHOHAIBHOM,
HAIlMOHAJILHOW U MUPOBOH KYyJIbTYpPBI, TEXHOJIOTHUECKH PEATU3YETCS IO CPEACTBAM KYJIbTYPHO-
CPEeA0BOTO MOAX0/a K OPraHU3aLUH JIEITETbHOCTH B IETCKOM 00bEMHEHUU.

9) HpI/IHL[I/Il'I rapMOHHHU MPOCTOTHI U KPACOTHI JICKUT B OCHOBC JII000T0 BuUJa JCATCIIbHOCTH,

OJIHOBPEMEHHO SIBJISIETCS KPUTEPUEM TBOPUYECKOM JEATENBHOCTH U PE3YABTATOM B ITPOLIECCE
CaMOPAa3BUTHS TBOPUECKUX CIIOCOOHOCTEA.
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3aHATHUS CTPOATCS TAKUM 00pa3oM, YTOOBI yUalIrecs CO3HATEIbHO U aKTUBHO OBJIA/ICBAIIN
3YHawmu, yToObI Y HUX pa3BUBajach TBOPYECKAs! aKTUBHOCTh U CAMOCTOSTEIBHOCTb. TOJBKO C
YYETOM 3TUX MPUHLUIIOB MOTYT OBITh JOCTUTHYTHI BEICOKUE PE3YJIbTAThl B OBJIAICHUN
00y4aromuMuCs 3HAHUAMH U TPAKTUYECKIMHU HaBBIKaMHU.

Ileoazoz2uueckue mexnono2uu, UCIONb3yeMbIE 10 porpaMMe «becnuIOTHBIE J1eTaTeIbHbIe
annaparbD»

Texnonoeus oupgepenyupyemoco 06yyeHuss CiocOOCTBYET CO3AaHUIO ONTUMAIBHBIX YCIOBHH
JUIS pa3BUTHS MHTEPECOB U CIIOCOOHOCTEN ydaruxcs. MexaHu3MOM pealin3alyy ABIsSI0TCS
METO/1bl MH/IUBUyaIbHOTO 00Y4EHUS.

o Texuonozus MUyHOCMHO-OPUEHMUPOBAHHO20 00YYeHUs — 3TO OPTaHU3ALIUS
BOCITUTATEJILHOTO MPOIIEcca HAa OCHOBE IITyOOKOT0 YBa)KE€HUS K IMYHOCTH peOEHKa, yuére
0COOEHHOCTEH ero MHAUBUIYAIBHOIO Pa3BUTHUS, OTHOILIEHUS K HEMY KaK K
CO3HATEJIbHOMY, MIOJTHOIIPAaBHOMY U OTBETCTBEHHOMY Y4aCTHUKY 00pa30BaTeIbHOTO
nporiecca. 1o GOpMUPOBAHUE IIEITOCTHOM, CBOOOAHOM, paCKPEMOIMIEHHOM JIMYHOCTH,
OCO3HAOIEN CBOE TOCTOMHCTBO U YBaXaroIIe TOCTOMHCTBO U CBOOOAY IPYIUX JIOAEH.

o Texnonoeus npobremno2o oOy4enus CTaBUT CBOEH LIEIbI0 pa3BUTHE NMO3HABATEIbHON
AKTHUBHOCTH 1N TBOp'—IGCKOfI CaMOCTOATCIIBHOCTHU ydallluXCs. Mexann3MoM pcaiursanuunu
ABJISICTCS IIOUCKOBBIC METO/IbI, ITpHEMa IMOCTABKU IMMO3HABATCIIBHBIX 3a/1a4, IIOCTaBUB
nepes yyaluumMucs 3a1a4y, KOTOPYIO OHU BBIMOJIHSIOT, UCIIOJIb3YA UMEIOIUECA Y HUX
3HAaHUA U YMCHMU.

o Texnonoeus pazeusarouje2o ooy4enus, Ipxu KOTOPOM TJIABHOM LIENbIO SBISIETCS CO3JaHHe
YCIIOBUH JJI Pa3BUTHS TICUXOJIOTHUECKHX 0COOCHHOCTEH: CITOCOOHOCTEHN, HHTEPECOB,
JUYHOCTHBIX KA4€CTB U OTHOIICHUU MEX]Ty JTIObMU, IPU KOTOPOM YUUTHIBAIOTCS U
HCIOJIb3YIOTCSl 3aKOHOMEPHOCTH Pa3BUTHS, YPOBEHb U CIOCOOHOCTH MHIUBUAYYyMa. [Tog
pa3BHUBAIOIINM 00y4Y€HHEM MMOHUMAETCS HOBBIN, aKTUBHO-/IEATEIbHBIN CI0CO0 00yueHus,
UIYHIUI Ha CMEHY 00BSCHUTENBHO-UILTIOCTPATUBHOMY CIIOCOQY.

o Texnonoeuu compyonuuecmsa peann3yroT paBeHCTBO, APTHEPCTBO B OTHOIICHUSX
negarora u pedenka. Ilemaror u yuamniyecst COBMECTHO BbIpaOaThIBAIOT LIETIH,
coJiep’KaHue, NaloT OLIEHKH, HaXO0ISICh B COCTOSIHUU COTPYAHUYECTBA, COTBOPUYECTBA.

e 30oposvecbepezarowjue mexnonro2uu — CO31aHUE KOMILIEKCHOM CTpaTeruu yinyqiieHus
3JI0pPOBbS y4YaIIUXCs, pa3pab0TKa CUCTEMBI MEp 110 COXPAHEHUIO 3/I0POBBS IeTel BO
BpeMsi 00y4deHHs U BbIpaObOTKa 3HaHUN U HABBIKOB, KOTOPBHIMU JIOJKEH OBJIAJIETh
yYalUnCs.

e Unghopmayuonnvie mexnonocuu, UCIONIB3YIOUINE CTICIUATbHbBIE TEXHUYECKHE
nH(OpPMAaLMOHHBIE CPECTBA: KOMIBIOTED, ayAHO-, BUIEO-, TeJIE- CPEICTBA OOyUEHUSI.

Hcnonb30BaHne NEpEeYNCIIEHHBIX TEXHOJIOTUN XapaKTepHU3yeT IEIOCTHBIN 00pa3oBaTebHBIHI
mporecc U siBisgercs GopMoit opranuzaluy yaeOHOM U TBOPUYECKOM eI TENbHOCTH, TJIe KaXIbIil
peOCHOK HE TOJILKO 00eCTIeUnBaCTCs TIOJIHON CBOOOI0M TBOPUYSCKON MHUITUATUBEI, HO U
HY)KJaeTcs B MPOJIYMAaHHOW CTpaTeruu, 0T00pe CPeACTB BRIPAKEHUS, TITAHUPOBAHUH
JESITEILHOCTH.

Memooduxa npogedeHus 3aHAmMuUs
OCHOBHBIE CTPYKTYpPHBIE HJIEMEHTBI
e Bcmynumenvhas yacms. Iloka3z roToBOro u3aenus OTAEIbHO U B KOMIO3UIUH

e [loocomosumenvras yacmo. Pazdop Gopm clI0KHOTO U3EIHS, ONIPEIETICHUE ero
UCXOIHBIX (popMm.
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o Ocnosnas yvacme. IlodTanHOE H3rOTOBIICHUE H3ACIIUS 110 MHCTPYKIHH.

o 3axnmoyumenvhasn yacms. CaMOCTOSITENbHAS paboTa MO 00pasIly UM 3aBEpLICHUE
U3JIEeNNs, JIOTIOJIHEHUE €r0 CaMOCTOSTEIbHOM (haHTa3UIHON 4acThIo.

KOHmpOJZbHO'I/BMepMme]lebl€ mamepuaiibl

Pasjaen nporpammbl

MeToabl KOHTPOJIsA

1 rox o0y4enust

Opranu3aiuOHHBII

e CobOecenoBanne

e AHKeTHpOBaHUE

I1.PaGoTa ¢ mpupoaHbIM
MaTepHaIoM

e Bomnpocs! k 6ecene
o Kaprouku-3ananus
o IIpakTnyeckoe 3ananue.
e AHanM3 U caMOaHaIMN3 JETCKUX padoT
e HaOmroneuune

[II.MoaenupoBanue Ha
IIJIOCKOCTH.

e YCTHBIN OIIpOC
e Bomnpocs! k 6ecene

HpaKTI/I‘—IeCKOG 3a1aHUC C TBOp'—IeCKI/IM YKJ'IOHOM
o Kaprouku-3aganus

IV. Bsi3anue kproukom

e YcTHBIN onpoc
e Bompocs! k Gecene
[IpakTrueckoe 3a1aHue ¢ TBOPUYECKUM YKIOHOM

e AHanu3 ¥ camMoaHajnu3 JCTCKHUX pa60T

° KapTO‘lKI/I'Sa,I[aHI/IH

Ot JOIIOJTHUTCIBHBIC pa3pa60TaHHLIe KOHTPOJBbHO-U3MCPHUTCIIbHBIC MAaTCpUAJIbl ITIO3BOJIAIOT
BBICTPOUTD Sq)q)eKTI/IBHYIO CTPATCTUIO 110 PAa3BUTHIO CIIOCOOHOCTEN KaxKJI0To yqalerocs,
a4 3HAYUT CACJIaTh Il HCTO KaKJA0€ 3aHATUC TPOAYKTUBHBIM.
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KAJIEH/IAPHO-TEMATHYE CKHH ITJIAHHPOBAHHUE
5-6-e knaccot

Ne Hara Jara
n/H ®opMa KOHTPOJISI DakT. Ilian.
HaumenoBaHue TeMbl Bcero
4acoB
2 3 6
Teopusi MyJIbTHPOTOPHBIX CHCTEM.
OcHoBb! ynpasienus. [1oéTbl Ha 22
cuMyJsiTope.
1.
BBoHas neKkmus o conepKaHuu Kypea. 2
2. | TIpHHLMIB! YIPABICHHS U CTPOCHHUE 9
MYJIBTHKOTITEPOB.
3. )
OCHOBBI TEXHUKH 0€30MaCHOCTH TIOJIETOB 2
4.
OCHOBBI 3JIeKTpUYeCcTBa. JInTHii- 2
MOJIMMEPHBIE aKKYMYJISITOPHI.
5.
[IpakTrueckoe 3aHATUA C JTUTUM- [IpakTnueckas
MOJIMMEPHBIMU aKKYMYJISITOpaMu 2 paboTa ¢ 3apsIHBIMU
(3apsiaka/paspsiika/OanaHCUpOBKa/XpaHEHUE) YCTPOWCTBaMHU.
6. . .
Texnonorus naiiku. TexHuka 6€30MaCHOCTH. 2 [Taiika mpoBOAOB.
£ OOyuenue naiike. 2
8. N [Tonérel Ha
[Tonérel HAa cumynsATOpE. 8
CUMYJIISITOpE.
C6opka 1 HaCTpOMKa KBaPOKOIITEPA. 24 [TpakTrueckas
VY4eOHble MONETHI. paboTa
1.
OOy4eHne HaBbIKaM MUJIOTUPOBAHUS
KBaJIPOKOTITEpA Ha IPUMEPE UTPYIIKU 2 Y4eOHble MONETHI
3aBOJICKOM COOpKHU
2. 3
VYnpasieHue noiaéToM MyabTUKOIITEPA. .
.. C6opka 1 HacTpoiika
[TpuHIMT QYHKIMOHUPOBAHUS TOJIETHOTO 2

KOHTpOJUIEpa U anmaparypsl yIpaBJIeHHs.

KBaJApPOKOIITCpa
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beckoIeKTOpHBIE IBUTaTEIN U PEryIsSsTOPbI

CUCTEMA.

2
ux xoxa. [lnatel pa3BoJKK MUTAHUS.

4. | C6opka pambl KBaJpOKONTEPA. 4
ITatika ESC, BEC u cuoBoii yacTu. 2

6. . n
OcCHOBBI HACTPONKH MOJETHOTO KOHTPOJUIEpA
C IOMOIIBIO KomnbloTepa. HacTpolika 2
anmaparypbl YIpaBJICHUS

7. WHcTpyKTax Mo TeXHUKE 0€3011aCHOCTH 2
MOJIETOB.

8. ) } i}
[TepBbie yueOHBIC MONETHI: «B3AET/TIOCAIKAY, 2 YuebHbIe MTONETHI

9. | Ionérel: «ynepxkaHue HA 3aTaHHOM
BBICOTE, TIEPEMEIICHUS «BIIEPEI-HA3AI» n

> TEPEMEILL ezt e 4 VYueOHbIe MONTETHI
«BIIEBO- BIIPaBo». Pa30op aBapuitHbIX
CUTYyallUi.
10. | Brimonenne nonéTos: «TodHas MOCAjKa Ha
ATCHHYIO TOUKY», KKOPOOOUKa» n
A o M p o 2 YueOHbIC TONETHI
«UEITHOK», «BOCBMEpKay, «3MeHKa», «00IeT
10 KPYT'y».
Hacrpoiika, ycranoBka FPV — 6 [IpakTnueckas
000pyI0BaHUS. pabora

1.

OcHoBbI BuaeoTpaHciassuuu. [Ipumensemoe 2 VYcTanoBska
o0opynoBaHue, ero HaCTPOUKa. BUJICO000PYIOBAHHUS.

2.

YcTaHOBKa U MOJKIIIOUEHUE 2
paauonpuéMHUKA U BUJICO00OPYIOBAHHUS.

3. )
IInnotupoBanue ¢ ucnosibzoBanuem FPV- 2 [Ton€Tel «OT MEPBOTO
o0opynoBaHusl. JTULAY.
PaGora B rpynmnax HaJl HH)XEHEPHBIM 16 [IpakTrueckas
MIPOEKTOM. paboTa

1. .

[IpuHUHUITBI CO31aHMS MHXKEHEPHOU 2 CaMOCTOSTENbLHAS
MIPOEKTHON pabOTHI. T10JI"OTOBKA
> TPYNIIOBBIX
' HHKEHEPHBIX
OcHoBsl 3D-nieyatn u 3D-MoaenMpoOBaHUs. 2 TIPOCKTOB.

3. | PaGora B rpynmnax HaJl UHXKEHEPHBIM

npoektoM «becnmnoTHas aBuanMoHHast 4
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4. IloarotoBka mpe3eHTalud cOOCTBEHHOM

. 4 CaMOCTOSITEIbHO
MPOEKTHOU pabOTHI.
HTOroBbiii KOHTPOJIb 2 3amura npoeKkTa
[Ipe3eHTanus 1 3anmTa rpymmnoi 5
COOCTBEHHOTO WH)KEHEPHOTO MPOEKTa
HUroro: 68 68
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IV.CITMCOK JIMTEPATYPbI

1. Cuomcox JuTeparypbl, peKOMeH)IOBaHHbIﬁ neaaroram (KOJIJIeFaM) AJIsi OCBOCHHUSA JAaHHOI'0O BH/J1A NE€ATCJIbHOCTH

Ne HanMmenoBanue
OcHoBHasi
1 benunckas H0.C. Peanu3zanust THIOBBIX MaHEBPOB YETHIPEXBUHTOBOTO BepToJieTa. Moo KHBIM HaydyHO -TeXHU4YecKuii BecTHUK. MI'TY um.
H.D. Baymana. Dnektpon. xxypH. 2013. Ned, Peskxum mpoctyma: http://sntbul.bmstu.ru/doc/551872.html (nara obpamienns 31.10.2016).
2 I'ypesinoB A. E. MonenupoBanue ynpasieHus kBaapokonrepom Muxenepusiii BectHuk. MI'TY um. H.O. baymana. OnextpoH. xxypH. 2014 Ne8
Pesxxum mocryma: http://engbul.bmstu.ru/doc/723331.html (nara obpamenus 31.10.2016).
3 Edumos. E. TTporpammupyem kBaapokonrep Ha Arduino: Pesxxum nocryma: http://habrahabr.ru/post/227425/ (nata o6parnenus 31.10.2016).
4 HucTutyT Tpancnopta v cBs3u. OCHOBBI a3pOJIMHAMUKH M TUHAMHKH ToJieta. Pura, 2010. Pexxum noctymna:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (zara oopamenus 31.10.2016).
5 KanaraukoB A.H., Kpumenko A.I1., TkaueB C.b. JlomycTrMble MpOCTpaHCTBEHHBIE TPACKOPHUH OSCITUIIOTHOTO JISTATEIBHOTO arapara B

BepTHKaHBHOﬁ IIJIOCKOCTH.

Hayka u o6paszoBanrie. MI'TY um. H.D. baymana. DnexrpoHn. sxypH. 2012, Ne3. Pexxum moctyma: http://technomag.bmstu.ru/doc/367724.html (nara
obpamenns 31.10.2016).

MaptsiHoB A.K. DxcnepumenTtansHas aspoanHamuka. M.: ['ocynapcTBeHHOE H31aTeNLCTBO 000POHHOI npoMmbltieHHocTH, 1950. 479 ¢. 13.
Mupounuk 1.B. Teopus apromaruueckoro yrnpasnenus. Jluneiinsie cuctemsl. CI16: ITutep, 2005. 337

JdonmosHuTeabHan

Penakims Tom's Hardware Guide. FPV- mynbtakonTepsl: 0030p TexHomoriu u xenesa. 25 utons 2014. Pexxum nocryma:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html

(mara obpamenus 31.10.2016).

Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center, Moffett Field, California. P. 21. Pexxum nocryma:
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (nata o6pamenns 31.10.2016).
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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 mocTyrma:
http://sal.aalto.fi/publications/pdf- files/eluull_public.pdf (nara o6pamenus 31.10.2016).
11 LIPO SAFETY AND MANAGEMENT: Pexxum nocryma:
http://aerobot.com.au/support/training/lipo-safety (Jlata oopamenus 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 Jlexmm ot «Komnrep-3xcmpecey https://youtu.be/GtwG5ajQJvA?t=1344

2. Cnmcok JIuTeparypbl, PeKOMEHI0BAHHOM y4alMMCsl, JJIsl YCIEeNTHOT0 OCBOeHHsI JAaHHOI 00pa30BaTeJbHON MPOrpaMMbl

Jlekuuu ot «Konrep-akcmpece» https://youtu.be/GtwG5ajQJvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexgyver.ru/quadcopters/

3. Cnucok JuTepaTrypbl, peKOMeHI0BAHHOI POAUTEISAM B LeJISIX paclIMpPeHHs HaNa30Ha 00pa30BaTeIbHOr0 BO3/1eiicTBUS U MOMOIIH

poauTeisiM B 00y4eHUHN U BOCIIMTAHUM pPedeHKa

[Toxbopxka xypHanoB «Illkona ans poauteneit» oT uzaarensckoro goma MITIY «IlepBoe centsops» moxa pea. C.ConoBeitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2d1d1p0T1ZGLWM
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MNPUJIOKEHHUE 1

DdaTepnanLH0=reXaneCK0eoﬁecneqeﬂue

Croumocts | KotuuecTBo Hroro
Ne Ha3nayenue/kpaTkoe onucanue
HaumeHoBaHue

n/n pyHkumnonana o6opy1oBaHusA

1 YuebHoe (00s13aTeIbHOE) 000PY/I0BAHME

OcHoBHOM HaOOp (pama, 3aM9acT, MOTOPHI,
11 [IPOMNEITIEPHI, PETYIATOPHI, TOJETHBI KOHTPOJLIED, Habop ans c6opku kBagpokonTepa
paauoanmnaparypa, 3apsiika, akKyMyJIsITOpbI)
Kommekt nnst FPV-nonetos (kamepa,
1.2 BHJICOTIEPEAATUNK, BUACONIPUEMHUK, AaHTCHHBI, KomrutekT Anst I01CTOB OT NEpBOro
MOHHUTOPYHUK, OaTapeiiku. ) fua
KomrmekT ass u3ydeHus: OCHOB PaIu03JIEKTPOHUKU U
13 MIPOrpPaMMHUPOBAHUS MUKPOKOHTPOJLIEPOB (O0pTOBOIA KoMIiekT 1151 mporpaMMUpOBaHUs
KOMIIBIOTEP, PAAHOMO/IEM, BUACOKAMeEpa, IEKTPOHUKA, KOITEpa
I10)
Konrep st HaganbHOTO
14 Ksagpokonrep 3HAKOMCTBA, OTPAOOTKH a30B
MUJIOTUPOBAHUS

15 KBanpoxonrep ¢ poTokamepoit Ha Konrep st 06ydenue aspocbEMke,

' TUPOCTAOMITH3NPOBAHHOM TOJBECE HacTpolike u oocnyxuBanuo bAC

KounBepromnan ans oOydeHus
16 KoHpepToman HACTpOIKe, 00CITYKUBAaHHIO U
akcruryaTanuu bAC
MEPCIIEKTUBHBIX TUIIOB

17 dotoxamepa doTtokamepa JUIsl YCTAHOBKH Ha

KOHBCPTOILIaH
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BAC st oOyuenust azam

1.8 VYyeOnas BAC camoseTrHoro tuna NWJIOTUPOBAHUS OCCITHIIOTHBIX
CaMOJIETOB
Konrep 1151 0TpaboTKH HaBBIKOB
KBagpokomnrep C 3 1011, aKKyMYJISTOPaMH, JIOTL.
1.9 . . NWJIOTUPOBAHUS, TPOBEIACHUS
3apsIKOM ¥ 3aIIUTON BUHTOB .
a’POCHEMKHI
3HaKOMCTBO ¢ npuHIMnamu 3D-
1.10 Pyuka s 3D-niewatu
neyaTH
2 KoMmnbrorepHoe o6opyoBanue

2.1 HoytOyxk Pa6oTa c 10 BIUIA
2.2 Mpiiiib Pa6oTa c I1K u/unu HOyTOyKOM

Tym0Ga 17151 XpaHeHUs U 3apsAIKu
2.3 Tenexka Ay 3apsiIKK M XpaHEHUST HOYTOYKOB ymoa Junt xp P

HOYTOYKOB

MHuoro¢yHKIHOHATBHOE

2.4 MY ymk
YCTPOICTBO
2.5 CeteBoil yNTUHUTEND CeteBoil yUIMHUTEIH
3 IIpe3enTanmonHOe 000pPyI0BaHME
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no1a4ua NHPOPMAITMOHHOTO

3.1 LED nanenb
Marepuaia

3.2 Hacrennoe kpermieHue kperieane LED nanenun

4 PacxoaHble MaTepHabl M 3alIaCHbIE YACTH

5 Meobean
51 KOMILICKT Me6el Pa3mernienne yueHUKOB B y4eOHOM

KaOHHETE

5.2 CBeTUIbHUK HACTOJILHBIN IajJOr€HOBBIN OcselieHue
53 KOp3HHBI /U151 Mycopa COop Mycopa v MPOYKX HEMHUIIEBIX

O0TXO0J0B
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