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HOACHUTEJIBHASA 3AIIMCKA

BBenenne B Hacrosiiee Bpemsi peiHOK BIIJIA (OecnuiioTHBIX JeTaTEIbHBIX anmapaToB) — CTall OYEHb IMEPCIEKTUBHON M
OwicTpopazBuBaroleiicss orpacibo, K 2015 rogy peiHok BIUJIA yxe ouenuBancs B 127 mupa goiuiapoB CIIA' u MPOAOJKAET
akTUBHO pa3BuBaThcs. OueHb ckopo BIIJIA craHyT HEOThEMIIEMOU YacThIO MMOBCEIHEBHOM KU3HU: MBI Oy/1eM UcToyb30BaTh BITJIA
He Toabko B CMU u pa3BnekaTenbHOU cdepax, HO U B UHPPACTPYKType, CTPaXOBaHUU, CEIbCKOM XO3SMCTBE W 0OecCreYeHUU
0€30MacCHOCTH, MOSBITCS HOBBIE MTPOGECcCUM, CBI3aHHbBIE C POCTOM PhIHKA.

HanpaBiaennocts mporpammbl. Hacrosmas o6GmieoOpa3zoBaTenbHas 00IIepa3BUBaiolias MporpaMma JOMOJIHUTEIBHOTO
oOpa3oBaHus JI€Tel HMMEET MmeXHUuecKyr Hanpaenennocms. llpeamnonaraer AOMOJHUTEIbHOE OOpa3oBaHUE JeTed B 001acTH
KOHCTPYUPOBAHUS, MOJICIIMPOBAHMS U OCCITUIIOTHOM aBUAIMH, MPOTpaMMa Tak)Ke HampaBjieHa Ha GOPMUPOBAHHE Y JeTel 3HAHUHN U
HaBBIKOB, HEOOXOIUMBIX JIJIs1 pa0OTHI ¢ OeCMIOTHRIMU aBUalmoHHbIMU cucteMamu (BAC).

[Iporpamma nmo3BOJISIET CO3/1aBaTh OJATONPUSATHBIE YCIOBHS JIs PA3BUTHS TEXHUYECKUX CIIOCOOHOCTEH IKOJIBbHUKOB.

Hacrosimass mporpamMma COOTBETCTBYET OOMICKYJIBTYPHOMY YPOBHIO OCBOGHHS U TIpEIIojaraeT yJOBIECTBOPECHUE
MMO3HABATEILHOTO HMHTEpeca OOydYarolerocs, pacliMpeHre ero HWH(POPMHUPOBAHHOCTH B 00JACTH OCCHIIOTHBIX JIETATEIHHBIX
amnmapaToB W CHUCTEM, a TaKke oOoramieHrue HaBBIKAMH OOIICHUS W MPHOOPETEHUE YMEHUH COBMECTHOM NEATEITHLHOCTH B OCBOCHUH
IPOTPaMMBI.

HoBu3na nHacTtosmieli o0pa3oBaTebHOM IMPOTpaMMbl 3aKIIOYAeTCS B TOM, YTO OHA HHTErpUpYyeT B cebe JTOCTHKCHUS
COBPEMEHHBIX M1 MHHOBAIIMOHHBIX HAIIPABICHUH B MAJIOK OSCITUIIOTHOM aBHAIIHH.

AKTyaJIbHOCTh nmporpamMmbl COBpEeMEHHBIC TCHACHIIMHU PA3BUTHS POOOTHU3MPOBAHHBIX KOMILIEKCOB B aBHUAIMH ITOJTYYHIIH
peanu3anuio B Bujie OeCuIOTHBIX aBUalMoHHbIX cucteM (BAC).

B Hacrosmee Bpems HaOmomaeTcs JIABUHOOOpA3HBIM POCT HMHTEpeca K OCCHMIOTHOM aBHAIlMM KaK HWHHOBAIMOHHOMY
HaIPaBJICHUIO Pa3BUTHS COBPEMEHHOW TEXHHMKH, XOTS MCTOPHUS Pa3BUTHSI ITOrO HAIpaBIICHHWS Hadayach yxke Oomee 100 mer Tomy
Hazan. Pa3BuTHe COBPEMEHHBIX W TMEPCHEKTUBHBIX TEXHOJOTHM TO3BOJISIET CETOAHS OCCIMIOTHBIM JIETaTEIbHBIM allapaTaM
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YCIICIITHO BBIMOJIHATh TaKHe (YHKIMH, KOTOPHIC B MPOIUIOM OBLIM WM HEJAOCTYIHBI WJIH BBITOJHSJIUCH APYTUMH CHJIAMH M
CpeACTBaMU.

bnaromapss pocTy BO3MOXKHOCTEH W IMOBBIIICHHIO JOCTYITHOCTH JPOHOB, MOTCHIIMAA HCIOJIL30BAaHUS HMX B Pa3HBIX cdepax
SKOHOMUKH CTPEMUTEIBHO PacTET. DTO co3/alio HeoOXoAuMocTh B HOBoM mnpodeccuu: onepatop BAC. Crparermyeckas 3amaua
Kypca COCTOMUT B IMOATOTOBKE CIIEIUAIMCTOB 10 KOHCTPYHPOBAHHUIO, IPOrpaMMHUPOBaHUIO U dKcIuTyaTaun BAC.

Hacrosimas oOpa3oBatenbHasi IporpaMma Mo3BOJISIET HE TOJIbKO O0YyYUTh peOCHKA MOJICIMPOBATh M KOHCTpyHpoBath BITJIA,
HO ¥ TIOJITOTOBUTH O0YUYAONIUXCS K IJIAHUPOBAHUIO W OPraHM3aluy paOdoThl Ha/l pa3HOYPOBHEBBIMU TEXHUYECKUMHU MMPOCKTAMH U B
JaJIbHEHIIIEM OCYIIIECTBUTh OCO3HAHHBIN BBIOOP BHA IEATEIBHOCTH B TEXHUUYECKOM TBOPYECTBE.

IMenarornyeckas mejieco00Pa3ZHOCTh HACTOSIIEH POTPAMMBI 3aKIIFOYACTCS B TOM, YTO TIOCJIE €€ OCBOCHUS 00yJaroIInecs
HOJy4aT 3HAHKUS U YMCHHSI, KOTOPBIE ITO3BOJISIT UM MTOHITH OCHOBBI YCTPOHCTBA OECIUIOTHOTO JIETATEILHOTO arapara, MPHHIIUIIBI
paboTHI BCEX €ro CUCTEM M MX B3aUMOJICHCTBUS, a Takke ynpasiacHue BITJIA. Mcnonb30BaHne pa3InyHbIX HHCTPYMEHTOB Pa3BUTHS
soft-skills y nereii (urponpaktuka, komaHaHas padoTa) B coueTaHUM ¢ pa3BuTHeM y HuX hard-komnerennuii (workshop, tutorial)
MIO3BOJIUT CPOPMHUPOBATH Y PeOCHKA IIETOCTHYIO CUCTEMY 3HAHUM, YMEHUH ¥ HABBIKOB.

2. llesn | 3a1a4M MPOrpaMMBbl.

[enb0 mporpamMMsl siBisieTcst (opMHUpOBaHHE y oby€arommxcs ycroiumsbix Soft-skills u hard-skills® mo cnexyrommm
HAIPaBJICHUSIM: TIPOEKTHAsl NEATEIbHOCTh, TEOPUsI PEIICHHS H300peTaTeNbCKUX 3ajad, paboTa B KOMaHIE, a’pOJMHAMHKA U
KOHCTPYHUpPOBaHUE OECHUIIOTHBIX JIETATENBbHBIX annapaToB, OCHOBBI PATUOAIEKTPOHUKA M CXEMOTEXHUKH, MPOTPAaMMHUPOBAHUE
MHUKPOKOHTPOJIEPOB, JIETHast kciutyaTanus BAC (OecnuIoTHRIX aBHAIIMOHHBIX cUcTeM). [IporpamMMa HampaBjieHa Ha pa3BUTHE B
pebeHKe WHTEpeca K NPOEKTHOW, KOHCTPYKTOPCKOHW U TPEINPUHUMATEIHCKON ACSATEIBHOCTH, 3HAYUTENBHO PaCHIMPSIONICH
KpPYyro3op u 00pa3oBaHHOCTH peOeHKA.
3agauu:

OO6pa3oBarenbpHBIC 3aa9H.
¢ chopmupoBaTh y 00yJarOIMKUXCS YCTOWYUBBIC 3HAHUS B 00JIACTH MOJIEITMPOBaHMs ¥ KOHCTpyupoBanust bAC;
® DPa3BUTH Y OOYUAFOMIMXCS TEXHOJIOTHUECKNE HABBIKA KOHCTPYUPOBAHUS;

2 . :
«soft-skills» — Teoperndeckue 3HaHus 1 KOrHUTUBHBIX TipueMsl, «hard-sKills» — ymenus «paborats pykammy.
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e copMHpoBaTh y OOYYAIONIUXCS HABBIKK COBPEMEHHOTO OPraHM3allMOHHO-PKOHOMHYECKOTO MBIIUICHUS, 00eCIeYMBAIOIINX
COLMAJIBHYIO aJIANTAllAIO B YCIOBUSX PHIHOYHBIX OTHOLICHUMN.

Pa3BuBaromniue 3agauu.

® MOJJEPKaTh CAMOCTOSITEILHOCTh B Y4€OHO-TI03HABATEIHHOU €S TEIbHOCTH;

® Pa3BUTH CIIOCOOHOCTH K caMopeain3alluy U 1eJIeYyCTPEMIEHHOCTH;

e copMHpOBATH TEXHUYECKOE MBIIIUICHUE U TBOPUECKUI MOJIX0]T K paboTe;

® DAa3BUTh HABBIKK HAYYHO-UCCIIEIOBATEIBCKON, MHKEHEPHO-KOHCTPYKTOPCKOM U MPOEKTHOM AEATENHHOCTH;

® pACIIMPUTH ACCOIMATUBHBIE BO3MOKHOCTH MBIIIJICHHUS.

BocnurarensHbie 3a1a4u.

L4 C(I)OpMI/IpOBaTL KOMMYHUKATHBHYIO KYJIIBTYPY, BHUMAHHUC, YBAKCHUC K JITOIAM;

® BOCIIMTATb pr}IOJIIO6I/I€, Pa3BUTh TPYAOBBIC YMCHUA U HABBIKU, PACIHUPUTDH MOJIMTEXHUYCCKUMN KpyTro30p nu YMCHUC IIJIAHWUPOBATDH
pa60Ty I10 palin3aliv 3aMbICJIa, IIPCABUACHUC PC3YIIbTATA U €TI0 JOCTHUIKCHUC,

e chopMHUpOBaThH CIOCOOHOCTH K MPOIYKTUBHOMY OOIICHHIO W COTPYIHUYECTBY CO CBEPCTHHKAMU W B3POCIBIMH B IpOIlEcCe
TBOPUYECKOU JEATETHHOCTH.

OTanyuTe/bHbIE 0COOEHHOCTH MPOrPaMMbI

K OCHOBHBIM OTJIMYUTEIBHBIM OCOOSHHOCTSIM HACTOSIIIEH TPOTPaMMBbI MOKHO OTHECTH CIICAYIOIINE TYHKTHI:

e KelicoBas cucTeMa 00y4YeHUS;

® IPOCKTHAS IeITEIbHOCTH;

e HapaBJICHHOCTH Ha soft-sKills;

® UTPOTIPAKTHUKA;

ecpena JIsl pa3BUTHS Pa3HBIX POJIe B KOMaH/IE;

® COOOTIECTBO MPAKTUKOB (BO3MOKHOCTH OOIATHCA C IETHMU U3 IPYTUX KBAHTYMOB, KOTOPBIE MTPEYCIIENN B TPAKTUKE CBOETO
HaIpaBJICHUs );

® HAIIPABJICHHOCTH HA PA3BUTHE CUCTEMHOTO MBIIILUICHUS;

e pedekcusl.



Bo3spacr agereii [IporpamMmma opueHTHpOBaHa Ha JOMOJHUTEIbHOE 00pa30BaHUE YUAIIUXCS CPEAHErO NIKOJIBHOTO Bo3pacTa (13 —
15 net). OcOOEHHOCTBIO JETEH 3TOro BO3pacTta ABIAETCS TO, UTO B ATOT NEPHUO] TPOUCXOIUT IIABHOE B PA3BUTUHU MBILUICHUS —
OBJIaJIEHUE MTOIPOCTKOM MPOLECCOM 00pa30BaHusl MOHATUHN, KOTOPBII BEAET K BhICIIEH (OpME HHTEINIEKTYaIbHOU NEATEeIbHOCTH,
HOBBIM crioco6am moBeaeHus. OyHKIH 00pa30BaHUs TOHATHIA JIEKUT B OCHOBE BCEX MHTEIIEKTYaIbHBIX U3MEHEHHUN B TOM
Bo3pacte. Jlns Bo3pacta 13 — 15 et XapakTepHO rocroiCTBO JETCKOrO COOOIIeCcTBA Hal B3POCIBIM. 3/1€Ch CKIIaIbIBAETCS HOBAs
colyanbHasi CUTyalus pa3Butus. MaeansHas popma — T, YTO peOCHOK OCBAaUBAET B ’TOM BO3pACTe, C UEM OH peasIbHO
B3aMMOJICHCTBYET, — 3TO 00J1aCTh MOPATBHBIX HOPM, HA OCHOBE KOTOPBIX CTPOSTCS COIMAIbHBIE B3aMMOOTHOIIeHUs. O01IeHue co
CBOMMH CBEPCTHHKAMH — BEAYIIUI TUII JESTEILHOCTH B 3TOM Bo3pacTe. IMEHHO 3/1eCh OCBAMBAIOTCS HOPMBI COIUATIHLHOTO
TIOBEJICHUS, HOPMBI MOPAJIH, 3/IeCh YCTAaHABIMBAIOTCS OTHOILICHHSI PABEHCTBA U YBAXKCHHUS JPYT K JIPYTY.

KoanuecTBo yacoB: 34 akageMHUECKHX Yaca
®opmbl 00yuenust O0ydeHHEe TPOBOUTCS 110 OYHOM hopMme
@opMbl opranm3anuu AesateabHocTH @dopma opraHuM3aIuu 3aHATUH: TPYNIOBas, WHAWBUAyalIbHAsA, WHIUBUIYaITbHO-

rpynmoBasi ¥ ¢poHTanbHas. [IporpaMMol MpexycMOTPEHO MpPOBEICHHE KOMOWHUPOBAHHBIX 3aHATHUN: 3aHATHS COCTOST U3
TEOPETHYECKON M MPAKTUIECCKON JacTeld, mpuuéM OOoJIbIIee KOJTUIECTBO BPEMEHN 3aHUMAaeT HMEHHO MPAKTUYECKas 9acTh.
[Tpu mpoBeIeHNH 3aHATHI HCIIOJB3YIOTCS CIEAYIONINEe (GOPMBI pabOTHI:

e JleKmusi-muasor ¢ HWCIOJb30BaHMEM METOJa «IEPEeBEPHYTHIH KIIACC» — KOTJa OOydJarommMcs Tpejiaractcs K
CIICYIONEMY 3aHATHIO O3HAKOMHTCS C MarepuagamMu (B T.4. HalJEHHBIMH CaMOCTOSTEIILHO) Ha OINPEACIICHHYIO
TeMy JJIs 00CYXXIeHHUS B popMaTe TUaiora Ha MpeICTOSIIEM 3aHATHH;

e Workshop u Tutorial (mpaktuueckoe 3anstue — hard skills), aro mo cyrtu sBnsercs pazHOBHIHOCTSIMH MacTep-
KJIACCOB, TJI¢ OOyYarOMMMCS TpEeIaraeTcsi BBIIOJIHUTH OMPEACICHHYI0 paboTy, pe3ylnbTaTOM KOTOPOW SIBISETCS
HEKOTOPBIN MPOAYKT ((DU3UUECKUI WM BUPTYaIbHBIN pe3ynbTat). bauskuii ananor — gpponTanbHas hopma padoTh,
KOT/1a 00y4aronuecss CHHXpOHHO pa0OTar0T MOJT KOHTPOJIEM Te1arora,

e KOH(EPCHIINY BHYTPUKBAHTYMHBIC U MEKKBAaHTYMHBIE, HA KOTOPBIX 00yUJaIONIUECs JCISATCS OMBITOM JPYT C IPYTOM
Y PacCKa3bIBAIOT O COOCTBCHHBIX TOCTHKCHUSIX

e camocTosTeNbHAs paboTa, KOraa 00yJaroIInuecs BHITOHSIIOT WHINBUyadbHbIC 33JJaHUs B TCUCHUE YaCTH 3aHATHS
WJTH HECKOJIBKUX 3aHSTHH.

e MeToJ KekcoB (case-study), "mosrosoii mtypm™ (Brainstorming), meron 3anau (Problem-Based Learning) u meron
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npoektoB (Project-Based Learning). Ilpumep: kelic — 3T0 KOHKpETHAs 3aaada («cayuaily — Case, auel.), KOTOPYIo
TpeOyeTcs PEeIINTh, JUIsl 3TOT0 B PEKHME «MO3TOBOTO IITYpMay MPEAIararoTcs BapHaHThI PEHICHHS, MOCIEe 3TOTO
BapHaHThl 00CYXIAIOTCS M BBIOMPACTCS OJUH WM HECKOJIBKO MyTeH pEIICHHMs, MOCe Yero JJjis pelieHus Kekca
GopmupyroTCsl O0JIee MeNKUe 3a1a4H, KOTOPbIE OOBEIUHSIOTCS B MPOCKT M PEATU3YIOTCS C MPUMEHEHUEM METO/1a
KOMaH1000pa30BaHMUsl.

Pexxum 3aHsaTHH 3aHATUS TIO JOTOJHUTENIBHOW 0O0pa3oBaTelibHOM mporpamme mpoBonasTcs 1 pa3 B Hemento mo 1 dacy
(MpoAOIMKUTENLHOCT yueOHOTO uaca — 45 wmuHyTt). KpaTHOCTH 3aHATHH M HMX HPOAOIKUTEIBHOCTH OOOCHOBBIBAETCS
pekomenayembiMu Hopmamu CAHIINH 2.4.4.3172-14, uenpto 1 3aga4yaMu IPOTPaMMBbl.

Kpurepuu u cnoco0bl onpeaeneHus pe3yJbTaTUBHOCTH
Buabl KOHTpOJIA:

e BBOJIHBIN, KOTOPBIN MPOBOAUTCS MEPE]T HAUYaIOM pabOTHI U NIPEAHA3HAUCH JIJIs 3aKPETICHUs 3HaHWM, YMEHHUN 1 HAaBBIKOB 10
IPOWICHHBIM TEMaM;
e TEKYILIUH, TPOBOJUMBII B X0 YU4EOHOI0 3aHATHUS U 3aKPETUIAIONINIA 3HAHUS IO IAaHHOW TeME;
e UTOTOBBIN, MPOBOJAMMBIN TOCIIC 3aBEPIIECHUS BCEH YIEOHOM MPOTpaMMBI.
®opMBbI NPOBEPKH Pe3yJIbTATOB:
e HaOIIOJEHHUE 3a JECTHMHU B MpOIecce padOTHI;
e COpPEBHOBAHUS;
e UHIVBHUIYaJbHBIE U KOJUIEKTUBHBIE TEXHUUYECKUE IIPOEKTHI.

O:xuaembie pe3yJbTaThl
Ilpeomemmnuie:
e mpuoOpeTeHNe 00YyJaAOIIMMUCS 3HaHUI B 001aCTH MOJEIUPOBaHus U KoHCTpyupoBanus bAC;

® 3aHATHS N0 HACTOSIIEH MpOorpaMMe MOMOTYT 00y4aronumMcsi CHOPMUPOBATH TEXHOJIOTHUECKIE HABBIKY;
e c(hOpMUPOBAHHOCT, HABBIKOB COBPEMEHHOTO OPTaHHU3AIMOHHO-YKOHOMHUYECKOTO MBIIUICHHS, OOeCreYrnBaromasi
COIMAIbHYIO aJIallTAlNIO B YCIOBUAX PHIHOYHBIX OTHOILICHH.
Memanpeomemmnuie:
e CcpOpMHUPOBAHHOCTH y OOYHAIOIIUXCS CAMOCTOSTEIIbHOCTH B y4eOHO-T03HABATEIbHOU JIEITEIbHOCTH;
® pa3BUTHUE CIIOCOOHOCTHU K CaMOpeau3aluu U 1eJIeyCTPEMIEHHOCTH;
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¢ CcpOpMHUPOBAHHOCTH y OOYHAIOMIUXCS TEXHUUECKOTO MBIIIUICHUSI U TBOPYECKOTO MOJIX0Aa K paboTe;

® Pa3BUTOCTh HABBIKOB HAYYHO-HCCIIEA0BATEIbCKON, HHXKEHEPHO-KOHCTPYKTOPCKOM U MPOECKTHOW JIESITEIbHOCTH Y
oOyyJaromuxcs;

® pa3BUTHIC ACCOIMATUBHBIE BOZMOXKHOCTH MBIIIJIEHUS Y 00YUYaIOIINXCS.

Jluunocmmoie:

¢ cpOpMUPOBAHHOCTH KOMMYHUKATUBHON KYJbTYphl 00yJarOIIUXCsl, BHUMaHUE, YBAKCHHUE K JIIOJISIM;

® pa3BUTUE TPYAOIIOOUS, TPYJOBBIX YMEHUHN U HaBBIKOB, ITUPOKUHN MOJTUTEXHUYECKUN KPYTro30p;

e chOpMHUPOBAHHOCTh YMEHHUS IUIAHUPOBATh PabOTy MO pealu3alud 3aMbIciia, CIIOCOOHOCTh MPEABUNICTh PE3yJbTaT U
JOCTUTATh €T0, TPU HEOOXOAMMOCTH BHOCUTH KOPPEKTUBBI B IEPBOHAYAIIHHBINA 3aMBICEII;

¢ chOpMHUPOBAHHOCTH CIIOCOOHOCTH K MPOJAYKTUBHOMY OOIICHHUIO U COTPYIHUYECTBY CO CBEPCTHUKAMHU U B3POCIBIMHU B
MPOIIECCE TBOPUECKOM IEATETBHOCTH.

Dopmbl noOGedeHUA UM 0206 PEATUAUUU NPOZPAMMDbL
e BBINOJHEHHUE MPAKTHYCCKUX MOJETOB (BU3YyalbHBIX U ¢ FPV);
e TMpaKkTHYecKue padoThl MO cOOPKE, MPOrPAMMHUPOBAHUIO U PEMOHTY KBaJIPOKOIITEPOB;
e TBOpYECKHE 3a7aHus (TIOATOTOBKA MPOCKTOB M MX MPE3CHTALINA).

Koxa-Bo .
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OOyuaroiuecs: BBIMOMHAIOT 24 MpaKTUYECKUX 3aHATUH, TpOBOAUTCA 1 KOHTpoJibHAsg paboTa BO BpeMs ayJUTOPHBIX 3aHSATUU.
[lo oxoHYaHMM Kypca MNPOUCXOIUT 3alIUTa MPOEKTHOW paboThl. BBOIHBI MOIyJb HACTOSILEW MPOrpaMMbl aHAJIOTHYEH JUIs
Bo3pacToB 6-10 u 14-18, paznuuasch TOJBKO COOTHOLUIEHUEM MPAKTHUECKUX M TEOPETUUECKUX 3aHITHI; YeM cTapiie oOydaromuecs,
TeM OoJibllle HAayMHAET IPAKTUYECKas YacTh MpeolianaTe HaJX TEOPETHUYECKOM. DTO CBA3aHO C TEM, YTO CIHOCOOHOCTh K
CaMOOOYYEHHIO C BO3PAacCTOM MPSMO IPONOPLUOHAIBHO BO3pACcTaeT, IO3TOMY BCE OONbIIE TEOPETHMUECKOT0 MaTepuana B
nporpammax Juist BozpactoB 14-18 OyaeT npennaratrbest A1 CaMOCTOSITEIBHOTO U3YUYEHUS.

O0beM nporpaMmmsl M BUABI Y4eOHOI padoThI

Buj yae6HOi# paboThI Bcero gacos

AyIUTOPHBIE 3aHITHSI BCETO, B TOM YHCIE: 34
Jlexmuu 11
[IpakTHYeCcKHE 3aHITHS, B T.U.: 24
JlabGopatopHble pabOThI 3
CamMocTosTenpHas MoAr0OTOBKA 6
IIpoekTHasg paboTa 9
Bupl TEKVIIET0 KOHTPOJIS YCIEBAEMOCTH 1
O0beM y4eOHOI POTPaMMEL 34

dopma MpoBEACHUS 3aHATUN «ICKIMW» MOApPa3yMeBaeT Takyl (opmy 3aHSITHH, B MPOIECCE KOTOPHIX MPOUCXOIUT Pa3BUTHE

T.Ha3. SOft-skills (TeopeTruecknx 3HAHMI 1 KOTHUTHBHBIX PHEMOB) 00YJAIOIIUXCS, 2 UMEHHO:

® TEXHOJOTHS N300pEeTaTeNbCKON pa3MHUHKH U jtoruka TPU3;

® T[IPOTHUBOPEYHE KaK OCHOBA N300pETEHNUS;

® UJcaJbHbI KOHEYHBINA PE3yJIbTAaT;

® AJIFOPUTM NPOEKTUPOBAHUS TEXHUUECKON CUCTEMBI;

® KOMaHJ000pa30BaHUE;

e paboTa B KOMaH/JIC,

® JIMYHAs OTBETCTBEHHOCTb U TAM-MEHEKMEHT;

® [POEKTHAs ACSATEIbHOCTD;



® TPOAYKTOBOE MBIILICHHE;

e yHHBEpCallbHas MMpaMHJIa IPOTpecca;

® TUTAHWPOBAaHHE M TTOCTAHOBKA COOCTBEHHOTO SKCIIEPUMEHTA;

dopma TpOBEACHHS 3aHATUNA «IIPAKTUYECKHE 3aHATHSA» IMOApa3yMeBaeT Takylo ¢opMy 3aHSATHH, B TpoIecce KOTOPBIX

nporcxoauT pa3sutue T.Ha3. hard-skills (HaBbIKOB 1 yMEHUI) 00y4aOIINXCS, @ UMEHHO:

e paboTa ¢ MPOCTBIM UHCTPYMEHTOM (OTBEPTKA, MACCATUKN);

e pabota ¢ obopynoBanuem hi-tech-niexa (marika, ma3epHas pe3ka);

e paboTa ¢ mMporpaMMHBIM OOecriedeHreM (HACTPOIKa JETHOTO KOHTPOJUIEpa KBaJIpOKONTEepa, MPOSKTUPOBAHUE PaMbl

KBaJIPOKOMTEPA);
® yIpaBJICHHUE KBAJIPOKOIITEPOM.
YUYEBHO-TEMATHUYECKHWH IIJIAH

Oo0neM yacoB
B Tom dopMa KOHTPOJIA T
qucJje 8
Pasznean: HauMeHOBaHME TEMBI Bcero — _E &
(¢~)
JacoB g = B
= & M
= =
= =
o
1 2 3 4 5 6 7
Teopusi MyJLTHPOTOPHEBIX cucTeM. OCHOBBI YIIPABJIE€HUS.
Baok 1. P y p p yop 8 5 3
IHoséTsl HA cumyaasiTOpe.
1. BBogHas neKius 0 CoiepKaHuu Kypcea. 0,5 1 0
2. [IpyuHUMDIBI YIIPABICHUS U CTPOCHHUE MYJIBbTUKOIITEPOB. 1 1 0
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3. OCHOBBI TEXHUKH 0€30MaCHOCTH IIOJIETOB 0,5 1 0
4. OcHOBBI 251eKTpUYeCTBA. JINTUI - TONTMMEPHBIE 1 1 0
AKKyMYJISITOPHI.
5. IlpakTHUdeckoe 3aHATHS C TUTHI- TIOJTUMEPHBIMH [TpakTuyeckas padora ¢
AKKyMYJIATOpaMHU 2 3 1 3apsiAHBIMU
(3apsiaka/pazpsiaka/banaHCUPOBKa/XpaHEHHE) YCTPOUCTBAMHU.
6. Texnosorus maku. TexHuka 0€30MacHOCTH. 1 1 0 [Taitka mpoBOIOB.
7. OOydeHue namke. 1
8. [TonéTel Ha cUMyIsTOpE. 0 4 | Tlon€Tel Ha CUMYIISITOPE.
biok 2. COopka 1 HacTpoiika KBaAPOKONTEPA. YUeOHBIE MONETHI. 12 3 9 [IpakTryeckas padbota
1.O0y4eHne HaBbIKaM MIJIOTUPOBAHMS KBAaIPOKONTEPA Ha "
ya P . AP p 0,5 0,5 0,5 VY4eOHBIE TTOIETHI
IpUMepe UTPYIIKU 3aBOJICKON COOPKH
2.Ympasienue mojaéTomM MyiabTukonTepa. [Ipunnumn .
. COopka u HacTpoiika
(GYHKITMOHMPOBAHUS TOJIETHOTO KOHTPOJUIEPA U amnmapaTypbl 1 0,5 (05
KBaJIPOKOTITEPA
yIpaBIICHUS.
3.beckomnekTopHbIe IBUTATENHN U PETYISITOPHI UX XO/1a. 1 1 05

IInater Pa3BOAKHU IINTAHMA.
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4.COopka paMbl KBaJpOKOITEPA. 1 1
5.I1Taiika ESC, BEC u cumoBoii gactu. 2 0,5
6. OCHOBBI HACTPOUKH MOJIETHOT'O KOHTPOJIJIEpa C TOMOIIIbIO 1 1
KoMmnbroTepa. Hactpolika anmaparypsl ynpaBieHUs
7. WHcTpyKTa)k mo TeXHUKE 0€30MaCHOCTH MOJIETOB. 0,5
8. IlepBbie yueOHBIC MONETHI: «B3IET/TIOCATKAY, 1 1 YueOHble MOIETHI
9.ITonéTel: «ynepkaHue Ha 3aJaHHOM BBICOTEY, TIEPEMEIICHUS
«BIIEpEI-HA3a]», «BJICBO- BIIPaBOy». Pazbop aBapuiiHBIX 2 2 Y4eOHbBIE TTOJIETHI
CUTYaIUM.
10. BrinmonHeHue NoJa€TOB: «TOYHAs MOCa/IKa Ha YIAJICHHYIO
TOUKY», «KKOPOOOUKaY», «YEITHOKY», «BOCBMEPKAY», «3MEUKa», 2 2 VYyeOHbIe TONETHI
«O0JIET IO KPYTY».
biok 3. Hactpoiika, yctanoBka FPV — o6opynoBanusi. 5 4 [IpakTuueckas pabora
1. OcHoBHI BuAeoTpaHcisiuu. [lpumensemoe o6opynoBanue, 1 0 YcraHoBka
€ro HaCTpOUKa. BU€0000PYIOBAHUS.
2. YCTaHOBKA U MOJAKJIOYECHUE PAIUONIPUEMHHKA U 1 2
BHJIC0000PYI0BaHUS.
[Ton€tel «OT mEPBOrO
3. IlunotupoBanue ¢ ucnoyibzoBanueMm FPV- o6opynoBanus. 3 2 p

Jqunan.
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biok 4. PaboTa B rpynmnax HajJ ”H)XEHEPHBIM IPOEKTOM. 9 2 7 [TpakTuueckas pabora
1. IIpuHIUIIBI CO31aHMSI HHKEHEPHOM MPOEKTHON pabOoTHI. 2 0,5 2
CamocrosTenbHas
MOJITOTOBKA TPYTIIOBBIX
WHKCHEPHBIX MPOEKTOB.
2. OcHoBbl 3D-nieyatu u 3D-mMonenupoBaHus. 3 1 2 P P
3. Pabora B rpynmnax HaJi MH)XEHEPHBIM IMPOSKTOM 3 0.25 3
«becnuiioTHas aBUAIMOHHASI CUCTEMAY. ’
4. TlonroToBKa mpe3eHTalui COOCTBEHHON TPOCKTHOM
a p p 1 0,25 0 CaMOCTOSTEIBHO
paboTEHL.
UTOroBbIi KOHTPOJIb 1 0 1 3amnuTa npoeKTa
[IpesenTarus u 3anuTa rpymnmnoi cOOCTBEHHOTO 1 0 1
WHXKCHEPHOTO MTPOEKTa
Uroro: 34 12 24 34

COJEPXKAHUE JOMOJHUTEJBbHONU OBPA3OBATEJbHOM MPOI'PAMMBI

Ne i/

HanmeHoBaHue TeMbI

Conep:xaHnue TeMbl

2

3
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Baok 1.

Teopusi MyJIbTHPOTOPHBIX CHCTEM.

w

OcHoBbl ynpasienus. [101éTbi

HA cUMYJIsITOpe.
BBojiHas neknus o coaepKaHuu
Kypca.
[IpuHIMnIbB! ynpasieHus u
CTpPOEHUE MYJIbTUKOITEPOB.
Texnuka 0€301acHOCTH MOJIETOB
OcHoBbI 251ekTpudecTBa. JIuTnii-
MOJINMEPHBIE aKKYMYJISITOPHI.
[IpakTnueckoe 3aHATUA C  JIATHI-
MOJIMMEPHBIMU aKKyMYJIsITOpaMu
(3apsimka/paspsika/OaaHCUPOBKA
/XpaHeHue)

Texnonorusa manku. TexHuka
0€30I1aCHOCTH.
OO0yueHnue namke.

[Tonérel Ha cumynsTOpE.

YCTpoHCTBO MYyIBTUPOTOPHBIX CUCTEM. OCHOBBI KOHCTPYKLUUHU MYJIBTHUPOTOPHBIX CHCTEM.
[IpuHuMnIB! ynpasieHus MyJbTUPOTOPHBIMU CUCTEMaMHU.

Anmnaparypa paauoyInpaBieHUs: IPUHIUI JEHCTBUS, 0011iee YyCTPONUCTBO.
TexHuka 6e30naCHOCTH MpU padOTe ¢ MYIbTUPOTOPHBIMU CUCTEMAMMU.
ONEKTPOHHBIE KOMIIOHEHTbI MYJIBTUPOTOPHBIX CHCTEM: IPUHIIMIIBI
YCTPOMCTBO.

JInTuii-noJIMMeEpHBIE AKKyMYJISATOPBI M HMX 3apsAIHbIE YCTPOMCTBA: YCTPOMCTBO, MPHUHIIMII

paboTel, oOIIee

NEUCTBUS, METOAbl  3apsAKU/pa3psIKu/XpaHeHus/  OaJlaHCUPOBKH  aKKyMYJISITOPOB,
Oe3omacHas pabota ¢ 000pyJIOBaHUEM.
[Talika 5S7I€KTPOHHBIX KOMIIOHEHTOB: MPHUHLUMIIBI Malku, oO0ydeHHe maiike, maika

OJICKTPOHHBIX KOMIIOHCHTOB MYJIbTUPOTOPHBIX CUCTEM.
[Ton€ter Ha cumynsTOpe: OOy4YeHHE TOJIETaM Ha KOMIIBIOTEpPE, MPOBEICHUE YUEeOHBIX
MOJIETOB HA CUMYJISATOPE.
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Baok 2.

Coopka u HacTpoiika
KBaJpOKoOITEpPA.
Y4eOHbIe M0JIETHI.

1.

VYnpapieHue nojaérom
MyabTHKONITEpa. [IprHIMT
(GyHKIMOHUPOBAHUS MOJIETHOTO
KOHTpOJUIEpA U amIaparypsl
yIpaBiIeHUS.
beckoimekTopHbIe IBUTATENN U
peryasTopsl ux xona. [lmarer
Pa3BOJIKH TUTAHUSI.

C6opka pambl KBaJIpOKOIITEPA.

ITatixa ESC, BEC u cunosoii
YacTH.

OCHOBBI HACTPOMKH MOJETHOTO
KOHTpOJIIEpA C IOMOIIbIO
KomIbtoTepa. Hactpoiika
Anmnapatypsl yIpaBJieHUs.
Hactpoiiku nonéraoro
KOHTpOJLIEpa.

NHcTpyKTaX MO TEXHUKE
0€30MacCHOCTH TOJIETOB.
[lepBbie yueOHbIE TONETHI:

«B3NET/IOCAAKAY, KyACpKAHHUE HA
3aJJaHHOM BBICOTE», IEPEMEILICHUS
«BIIEpEI-HA3AD,
«BJICBO-BIPaBOy». Pa3bop aBapuitHBIX
CUTYyalUH.

. BeinmoaHeHnune nojaéToB: «ToYHas ImocajaKa
Ha yJAIIEHHYIO TOUKY», KKOPOOOUKay,
«UEIIHOK», «BOCBMEPKA», «3MENKAY,

[IonéTHeli  KOHTPOJUIEP: YCTPOMCTBO  MOJETHOIO  KOHTPOJUIEpPA, IMPHUHIMUIBLI  €T0
(YHKIIMOHUPOBAHUS, HACTPOHKAa KOHTpOJUIEpa C TOMOIIbI0 KOMIIBIOTEpa, 3HAKOMCTBO C
IPOTPaMMHBIM 0OeCTIeYeHHEM ISl HACTPOHKH KOHTPOJIIEepa.

beckoulekTOpHBIE JBHTAaTENM W HX PETYISITOPBl XO0Ja: YCTPOMCTBO, IPUHUMIBI HX
(YHKIIMOHUPOBAHUS, MAiiKa IBUTATEIICH U PEryasTOPOB.

[Inatel pa3BoAkM mNHUTaHUA: OOLIEE YCTPONCTBO, XapaKTEPUCTUKH, Maika pPEryisiTopoB U
CUJIOBBIX IIPOBOJIOB K IIJIaTaM Pa3BOJKU IMUTAHUS.

WHcrpykTax nepen nepBbiMu yueOHbIMU Tosi€Tamu. [IpoBeneHne yueOHbIX MONETOB B 3ale,
BBINOJIHEHHE 33JlaHUI: «B3NET/IOCANKa», «yAEp>KaHUWE Ha 3aJlaHHOW BBICOTE», «BIIEPEI-
Ha3aJ», «BIEBO-BIIPABO», «TOYHAS IOCAJKa HA YIAJICHHYIO TOUKY»,

«KOPOOOUKay, 4ETHOK», KBOCBMEPKa», «3MeIKa», «00JIeT M0 KPyry».

Pa36op aBapuiiHbIX CHUTYaIIHiA.
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Hacrpoiika, ycranoska FPV — OcCHOBBI  BHUJCOTpPAHCISALMU: MPUHLUIBl IE€peJaud BUJCOCHUTHANA, YCTPOHCTBO W

Baok 3. o0opynoBaHmusl. XapaKTePUCTHKHU MPUMEHSIEMOTO 000py/I0BaAHUSI.
1. OcHOBBI BUICOTPAHCIIALIUH. YcTaHOoBKa, OJKIIOUEHNE U HACTPOIKa BI1€0000py10BaHUS HA MYJIbTUPOTOPHBIE CUCTEMBI.
[Ipumensiemoe 060pyI0BaHUE, ETO [Munotuposanue ¢ ucnois3zoBanuem FPV- o6opynosanus.
HAaCTpOMKa.

2. YcTaHOBKA U TIOJKITIOYCHHE
panuonpuéMHUKa U
BHI€0000PYy/T0BAHMUSI.

3. TMunotuposanwue c
ucrnojbr3oBanuem FPV-

000pyI0BaHUA.

PaGora B rpynnax Haq PaGora Haj WH)XEHEPHBIM IMPOEKTOM: OCHOBBI IIAHMPOBAHUS MPOEKTHOM paboThl, padoTa

Biok 4. | HH:KeHepPHbIM MPOEKTOM. HaJl MPOEKTOM B COCTaBE€ KOMaH/IbI.

1. TIpwHIUIBI CO3MaHUSI HHKEHEPHOI OcHoBbl 3D-neuatn u 3D-monenupoBanus: mpuMeHseMoe 00OpyIOBaHUE W MPOTPAMMHOE
MIPOEKTHON pabOTHI. obecrnevyeHue.

2. OcHoBbl 3D-nievaru u 3D-

[Ipaktuyeckas paboTa B Ipynnax HajJ HMHXKEHEPHBIM NPOEKTOM MO Teme «becnuiaoTHas

MO/IETTUPOBAHUS.

aBUAIMOHHAS CUCTEMAY.

3. Pabota B rpynnax Haj [ToaroroBka U MpoOBEJEHHUE MPE3ECHTALIMH 10 TIPOEKTY.
WMHXEHEPHBIM [TPOEKTOM
«becniunoTHast aBUALIMOHHAS CUCTEMAY.

4. TloaroroBka mpe3eHTalUU
COOCTBEHHOU MPOEKTHOM
paboTHI.

METOINYECKOE OBECIIEHEHME ITPOI'PAMMBI

Opranuzanuu 00pa3oBaTEIBLHOTO npouecca o JOTOJIHUTEIBHOM 001eo6pazoBaTenbHOM oOl1epa3BuBaroLIEH
MPOrpaMMe OCYIIECTBIIAECTCS OYHO-3A0YHO, 8 PA3ZHOB03PACMHbIX 2pynnax. KOMIUIEKCHBIE 3aHSITUSI TPOXOASIT 0 KOMOMHUPOBAHHOMY
THUITY, TAK KaK BKIIFOYAET B c€0s MOBTOPEHUE MPONAECHHOTO, 00bSICHEHHE HOBOT'O, 3aKPEINICHHE MaTepuaia 1 MoABEACHUE UTOTOB.

Ha 3aHsATHAX UCTIONB3YIOTCS CIEAYIOUE PopMbl U MemoObl pearu3ayuu nPocPamMMbl.
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Paznuunbie popmor yaeOHOU pabOTHI (BU 3aHATHSI) CYIIECTBEHHO MOBBIMIAIOT 3 (PEKTUBHOCTD 3aHSATUN U UHTEPEC 00YHAIOIIUXCS K
HuM. [lporpamMma mnpenycMaTpuBaeT HCHOJIb30BaHUE (DPOHTAIBHON, HWHAMBUAYAJIBHOM, TpynmoBoil (opM yuyeOHOU padOThI
yuamuxcsi. OpoHTasbHAsT QopMa MpeanonaraeT nojaadyy y4eOHOro Marepuana BCeMy KOJUIEKTHBY ywammxcsa. WHauBuyanbHas
(dbopma npeamnonaraeT CaMoOCTOATENIbHYI0 padoTy yvaierocs. [Ipu 5ToM nenaror oka3pIBaeT ydaleMycsl TaKyto HOMOIIb, KOTOpas He
MOJIABJIET €r0 AKTUBHOCTU U CIIOCOOCTBYET BBIPAOOTKE HABBIKOB CAMOCTOSITEIBHOM paboThl. B Xo1e rpynmnoBoil paboThl ydamumces
MPEIOCTABISETCS BO3MOXKHOCTh CaMOCTOSATEIBHO IOCTPOUTH CBOIO PabOTy HAa OCHOBE NPHUHIMMA JAESIThIBHOCTHOTO MOJIXO/A.
['pynnoBbie 3aHATHUS MO3BOJSIOT BHIMOJIHATH CJIOKHBIE TPYJOEMKHE pab0Thl C HAMMEHBIIMMU 3aTpaTaMu Matepuaia u Bpemenu. [Ipu
ATOM KaK/IbIi 0Oy4Yaroluiicsi oTpadbaThiBaeT MPUEMBI HA OTACIBHOM (hparMeHTe, KOTOPBIH SBISETCS YaCThIO LENOT0 U3/IEIH.

Ecau roBoputh 0 dopmax ydeOHBIX 3aHATHM, TO OCHOBHAs Macca y4eOHOro BPEMEHU OTBOJUTCS Ha JICKIIMOHHO-TIPAKTUUECKHUE
3aHATHSA, TJI€ ONTHUMAJIBHO COYETAIOTCS TEOpUsl U TPAKTUUECKHE YMPaKHEHHUS. ITO OOYCIOBICHO chenu(ukond Kypca: dToObI
() PEeKTUBHO OBIAJETh HABBIKAMHU PA0OTHI C OymMaro u HUTKaMH, HY>KHO BCJIE]] 32 TCOPETUUSCKUM U3YUYCHHEM MPUEMOB OTPabOoTaTh
WX Ha MpaKTUKE. B 4nCTOM BHUE PAKTUUYECKUE U JICKIIMOHHBIC 3aHSTHS TPEACTABICHBI B MEHBIIICH CTEIICHHU.

I[Tomumo JICKHI/Iﬁ N IIPAKTUYICCKUX 3aHIATUHN ImporpaMma npeayCcCMaTpmuBacT BBICTABKHU, KOHKYPCHI HpO(l)CCCI/IOHaJ'IBHOI’O MacCTCpCTBA,
TCCTUPOBAHUC.

BricTaBku, sipMapku, KOHKYpPCHI TPO(ECCHOHATEHOTO MAaCcTEPCTBA MO3BOJIAIOT MPOJIEMOHCTPUPOBATH PE3yJIbTaThl CBOUX TPYIOB 3a
OTIPEJICIICHHBIN TIEPHO]] BpEMEHHU. JTO TO3BOJISIET YYAIIUMCS KPUTHYECKU OIEHUBATH CBOM PA0OTHI, JIyIlle MMOHSATh UX IOCTOMHCTBA U
HEJIOCTATKH, YTO SIBJISECTCSI CTUMYJIOM JJIs1 TaJIbHEUIIEr0 TBOPUYECKOTO POCTA.

B nmporpamme mpeaycMOTpeHBl KOHTPOJBHBIE Yachl TIOCTE M3YYEHUST KaKI0To Ooka. Ha 3TuxX 3aHATHAX mejaror mpoBOAUT TECTHI,
AHKETHUPOBAHUE, BUKTOPUHBI, BBICTABKH C LI€JIbIO BBISIBICHUS KAU€CTB 3HAHUI, yMEHUMN, HABBIKOB 00 YYaIOIINXCS.

Urto kacaetcsi memodos paboThl, TO IporpaMMa MPEe/IoIaraeT CoYeTaHusl PENPOYKTUBHON M TBOPYECKOM JesTenbHOCTU. Bo Bpems
3HAKOMCTBA C HOBBIM MaTEpUAIOM AEATEIIBHOCTh HOCUT PENPOJYKTUBHBIM XApAKTEP, TaK KAK y4YallHeCs BOCIPOM3BOIAT 3HAHUS U
crocoOBI eicTBUN. PenponykTrBHAS AESTENHHOCTD BhIpaxkaeTcsl B (hopMe yrnpakHeHui. [lonck HOBOTO CTHIIS, HOBBIX JJIEMEHTOB,
co3aaHus paboT Mo COOCTBEHHOMY ACKU3Y SBIISETCS MPUMEPOM TBOPUYECKOM IESITETHLHOCTH.

Cpenu MeTOIOB, OMNpPENENIeMbIX MO HUCTOYHUKY HHGOpPMALMU, HA 3aHATUSIX MCIOJNB3YyeTCd OObSICHEHUE (MpU 3HAKOMCTBE
COCBOICTBaMHU OyMaru, IpsiKU, HUTOK, C TEPMHHAMU), UHCTPYKTaX (OOBSCHEHHE MPABUIBHBIX MPUEMOB Pa0OTHI, UCIPABICHUE U
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npeaynpexjaeHue omudok), oecena (HeoOXoauma Juisi MPUOOPETEHUS] HOBBIX 3HAHMM M 3aKpEIUIeHHs] MX MyTEM YCTHOIO oOMeHa
MHEeHUsAMH). bonbiioe o00pa3oBaTelbHO-BOCIUTATENIBHOE 3HAUEHHE HMEIOT Oecenbl. J[eMOHCTpalMOHHBIE METOJbl PEealnu3yIoT
NPUHLUI HATJISITHOCTH 00y4deHHs. J[eMOHCTpalus IpUCyTCTBYET MPAKTHUECKH Ha Ka)XJIOM 3aHSITHUA U COUYETACTCA CO CIOBECHBIMU
METOJaMH.

[lenarory Heo6X0 MO JOOUBATHCS PALIMOHAIBHOTO BEIOOPA METO0B U ONTUMAIBLHOTO UX COYETAHUS.
Bocnumamenvhas cocmasnaowasn pe3yiomamos:

VBneueHue pe6éHKa I/I36paHHBIM BHUIOM ACATCIIBHOCTU BBIPAXKACTCA B IIPOSABJICHUU WHHUIHUATHUBLBI HA 3aHATUHU, CUCTCMATHUYCCKOM
Y4aCTUMU B KOHKYPCAX WM MCPOIIPUATHAX H PC3YJIIBTATUBHOCTU HACATCIBHOCTH. CriocoOHOCTE pa6OTaTI) B KOJUICKTHUBC M IOCIIUTBHCA
JIMYHBIM OTIBITOM. OTBETCTBEHHO OTHOCHUTCS K pe3yjabTaTaM BBINIOJIHSIEMOM pa60TBI.

TemaTvka 3aHATUH CTPOUTCS C YYETOM HMHTEPECOB Y4YAIlIMXCS, BO3MOXKHOCTH WX CaMOBBIPOKCHHS. B X0je YCBOCHHS JEThbMH
COJICp)KaHUSI TIPOTPAMMBbl YUYUTBHIBACTCS TEMI Pa3BUTHs CIEUUATBHBIX YMEHHUH H HABBIKOB, CTENEHb MPOABHUHYTOCTH IIO
o0pa3oBaTeILHOMY MapIIpyTy, YPOBEHb CaMOCTOATEIBHOCTH, yMEHHE paboTaTh B KOJUIEKTHBE. lIporpamma IO3BOJISET
WHIUBHYyaTU3UPOBATh CIIOKHBIE PAa0OTHI: OoJiee CHIIBHBIM JEeTsIM OyIeT WHTepecHa CIIOKHas KOHCTPYKIUS, MEHee
MOJITOTOBJICHHBIM, MOJKHO TIPEJIOKHUTH paboTy mporie. Bce 3aHATHS yCTPOEHBI Tak, YTO Ka)I0€ 3aJaHHWe JacT BO3MOXKHOCTH
peOEHKY MPOSIBIIATH CBOM TBOPUECKHE CIIOCOOHOCTH, HE OTPaHUUYMBAs CBOOOIY, BOOOpakeHHE U (haHTA3HIO.

PazHooOpa3ue mnpodeccuoHalbHBIX TEXHUK, XYAOKECTBEHHBIX IMPUEMOB Ha 3aHATUSX IMOMOTAaeT PACKPHITh HHAMBUAYaTbHBIC
BO3MOXHOCTH M CIIOCOOHOCTH KaXKJIOTO, TO €CTh MPOSIBUTH CBOE 5, OTKPBITH €051, KaK JIMYHOCTh. | TaBHAs 0COOEHHOCTH 3aHATHH -
WHIUBUIYaTbHBIN TOX0/T K KQXKIOMY peOeHKY, HAyYuTh UX paboTaTh C pa3HBIMU MaTEpHAIAMHU.

3aHATUSA 10 IpOrpaMMe MPOBOJSATCS HA OCHOBE OOILIMX MEAArOTUYECKUX NPUHYUNOB:
1) TTpuHIMI TOCTYITHOCTH U TIOCIIEIOBATEILHOCTH MTPEIOJIaracT MOCTPOCHHUE yIeOHOT0 MPOoIecca OT MPOCTOTO K CIIOKHOMY.
2) YdeT BO3pacTHBIX OCOOCHHOCTEH — COJEep)KaHUE U METOJIUKa PadOThl JOJDKHBI OBITh OPUEHTHPOBAHBI HA JIETCH KOHKPETHOTO

BO3pacTa.
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3) [IpuHIMIT HATISAHOCTH MPEAIOJIaraeT MIMPOKOE UCIIONB30BAHUE HATJISIIHBIX U JUIAKTHYECKUX TMOCOOMH, TEXHUYSCKUX CPEIICTB
oOy4deHHsl, IeTaloIuX yueOHO-BOCIUTATENbHBIN MTpolecc 0osee 3 PEeKTUBHBIM.

4) TlpuHIMIT CBSA3M TEOPHH C MPAKTUKOW — OPraHUYHOE COYETaHHE B pabOTe C JCTbMU HEOOXOJUMBIX TEOPETHYCCKMX 3HAHUU U
MIPAKTUYECKUX YMEHUN U HaBBIKOB.

5) HpI/IHI_[I/IH PE3YIABTATUBHOCTU — B IIPOTPaMME NOJIKHO OBIThH YKa3aHO, 9TO Y3HACT U UCMY HAYUYUTCA Ka)KI[BIfI pe6eHOK.

6) [IpuHIMI aKTyaIbHOCTH TPEAIoaraeT MaKCUMaIbHYIO TPUOJIMIKEHHOCTD COICPKAHUS MPOTrPAMMBI K peabHbIM YCIOBHSM JKU3HH
U JICSITCIILHOCTD JCTCH.

7) HpI/IHIII/IH ACATCIIBHOCTHOI'O ITOAX0Ja — JIFOOBIE 3HAHUS HpI/IO6peTa}OTC$I pe6€HKOM BO BpCMA aKTUBHOM ACATCIIBHOCTU.

8) IlpuHIIUIT KyJIBTYPOCOOOPAa3HOCTH OCHOBBIBACTCS HA IICHHOCTSAX PErHMOHAIBHOM, HAIIMOHAIBHOH M MHPOBOW KYJIBTYPHI,
TEXHOJIOTUYECKH pealu3yeTcss IO CPeACTBaM KYJIbTYPHO-CPEJOBOrO IOAXOAa K OpraHu3aluu JeATeIbHOCTH B JCTCKOM
00BbEINHEHUN.

9) [IpuHIMIT TApPMOHHUH TPOCTOTHI U KPACOTHI JIGKHUT B OCHOBE JIHOOOTO BHJA JCSITEIBHOCTH, OJHOBPEMEHHO SIBIICTCS KPUTEPUEM
TBOPUYECKOMN JEATEILHOCTH U PE3YIIHTATOM B MPOIIECCE CAMOPA3BUTHUS TBOPUECKUX CIIOCOOHOCTEH.

3aHATHS CTPOSITCS TaKUM O00pa3oM, 4TOOBI ydaluecs CO3HATEIbHO M aKTUBHO OBjiaaeBanu 3YHamu, 4ToOBl Yy HUX pa3BUBAJIaCh
TBOpUYECKasi aKTHBHOCTh U CAMOCTOSITEIBHOCTh. TOJIBKO C Y4€TOM 3TUX MPHUHIIUIIOB MOTYT OBITh TOCTUTHYTHI BHICOKHE PE3YJIbTATHI B
OBJIaICHUU OOYYaIOIIUMUCS 3HAHUAMH U TPAKTUYECKUMU HABBIKAMH.

Ileoacocuueckue mexHoJjiocuu, UCII0JIb3YCMBIC I10 IIPpOrpaMme «KBZII[pOKOl'[Tepr))

Texnonoeus oughghepernyupyemoco o06yueHnus CioCOOCTBYET CO3AaHUIO ONTHUMAJIbHBIX YCIOBHHA JJIS Pa3BUTHS HWHTEPECOB U
CIOCOOHOCTEH yJarmuxcs. MeXaHH3MOM pealii3aliy SBISIIOTCS METOAbl MHIUBUIYaILHOIO O0YUCHHUS.

o Texnonoeus MUYHOCMHO-OPUEHMUPOBAHHO20 0OYYeHUss — 3TO OpraHU3alrs BOCIIUTATEIBHOIO MPOLIEcCa HA OCHOBE IITyOOKOIo
YBOKEHHUSI K JIMYHOCTH peOEHKa, y4€Te OCOOCHHOCTEeM €ro WHAWBUIYAJIbHOTO pa3BUTHS, OTHOILICHHUS K HEMY Kak K
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CO3HATEJIIbHOMY, IIOJHONPAaBHOMY U OTBETCTBEHHOMY YYacTHUKY o00pa3oBaTelbHOro Impouecca. ITo (HOpMHUpOBaHUE
L[ETTIOCTHOM, CBOOOIHOM, PACKPENOIIEHHON JIMYHOCTH, OCO3HAIONIEH CBOE IOCTOMHCTBO M YBaXKalOIEe TOCTOMHCTBO U CBOOOTY
OPYTUX JIOAEH.

o Texnonoeus npobremHo2o o06y4eHus CTaBUT CBOEM 1EIBI0 pPA3BUTHE IIO3HABATENILHONW AaKTUBHOCTH U TBOPYECKOU
CaMOCTOSITEJIbHOCTH yJalIuxcsi. MEXaHU3MOM peaInu3aluu SABISETCS NOMCKOBBIE METObI, IPUEMA MOCTABKY MMO3HABATEIBHBIX
3a7a4, TOCTAaBUB MEPE]l yHAIUMUCS 3a/1a4y, KOTOPYIO OHH BBITIOJHAIOT, UCTIOJIB3YsI UMEIOIIMECS Y HUX 3HAHUSA U YMEHUS.

o Texnonoeusa passusarowe2o0 o00Oy4eHus, TPU KOTOPOM TIJIABHOM IENIbIO SIBJSIETCS CO3JaHUE YCIOBUM JUIsl pPa3BUTHUSA
MICUXOJIOTHYECKUX OCOOCHHOCTEH: CIOCOOHOCTEH, MHTEPECOB, JIMYHOCTHBIX KAauyeCTB W OTHOIICHUU MEXIY JIOJbMHU, TPHU
KOTOPOM VYHUTBIBAIOTCSI M HCMOJB3YIOTCS 3aKOHOMEPHOCTH pa3BHUTHS, YPOBEHb M CIOCOOHOCTH uHAuBUAyyma. Ilof
pa3BUBAIOIIUM O0YyUYE€HHEM IMOHUMAETCS HOBBIM, aKTUBHO-JICSITCIIBHBIN CIIOCO0 O0YyUEeHUS, MAYIIUNA HA CMEHY OOBSICHUTEIIHHO-
WUTIOCTPATUBHOMY CHIOCO0Y.

o Texnonoeuu compyonuuecmea peanu3yloT paBeHCTBO, MAPTHEPCTBO B OTHOILICHUAX Teaarora u pedenka. [lemaror u yuamnmecs
COBMECTHO BbIPa0ATHIBAIOT 1I€JIM, COJIEPKAHUE, AAIOT OLIEHKH, HAXO/SICh B COCTOSIHUU COTPYIHUYECTBA, COTBOPUECTBA.

o 30oposvecbepezarowjue mexHonro2uu — Co3gaHNE KOMIUIEKCHOM CTpaTeruu yiaydllleHUs 3I0POBbs yJalluxcs, pa3paboTka
CUCTEMBI MEp IO COXPAHEHUIO 3JJ0POBbA JIeTEH BO BpeMsi 00y4eHHUs U BhIpaOOTKa 3HAHUN U HABBIKOB, KOTOPHIMU JTOJIKEH
OBJIQJIETh y4allUHCS.

o  Ungopmayuonnvle mexronozuu, NCTONB3YIOUIUE CIIEIUATbHBIC TEXHUUECKUE HH(POPMAIIMOHHBIE CPEJICTBA: KOMITBIOTED,
ayJmo-, BUJIE0-, TeJle- CPe/ICTBA O0yUECHUSI.

Hcrnonp3oBaHue MepeynciICHHBIX TEXHOJIOTHI XapaKTepPHU3yeT 1EeTOCTHBINM 00pa3oBaTeIbHBIN MIPOIIecC U ABIISIETCS (hopMOit
OopraHu3aIy y4eOHOM U TBOPUYECKOM JIEATEIBHOCTH, T/I€ KaX bl peOCHOK HE TOJBKO 00ECIIeurnBaeTCs MOJTHOW CBOOO 10
TBOPYECKOW MHUIIMATUBBI, HO M HYKJIAaeTCs B IPOJAYMAaHHOW CTPATETUH, 0TOOPE CPEICTB BHIPAKEHUS, TUTAHUPOBAHUU JESTEIHHOCTH.

Memoouka nposedenus 3anamus
OCHOBHbIE CTPYKTYPHBIE 3JIEMEHTBI
o Bcmynumenvhas yacme. Ilokas roTOBOTO U3JEHS OTACTBHO U B KOMITO3UIHH

o Tloocomosumenvras yacmo. Pa36op Hopm CI0KHOTO U3JEIHs, ONPEICICHUE €0 HCXOMHBIX (HOPM.
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o OcHosnas yacmo. [lodTanHoe U3roTOBICHUE U3/ICIUS 110 HHCTPYKIIHH.

o 3aknouumenvras yacmob. CaMocTOsATEIbHAS paboTa 1O 00pa3ily WK 3aBEPIICHNE H3CIHS, JOTOIHEHUE €r0 CaMOCTOATELHOM
(baHTa3UHON YacThIO.

KOHWZpOJZbHO'MSMepume]ZbH ble mamepuaibvl

Pa3nes nporpammsbl MeToabl KOHTPOJIS

OpraHu3alOHHBIN
o CobecenoBanue

o AHKETHpPOBAaHHE

I1.PaGoTa ¢ nmpupoIHBIM MaTepUaIoOM « Bompocs! k Oecene

« Kaprouku-zaganus

« IlpaxkTHueckoe 3agaHue.

o AHaiu3 U caMoaHalu3 JETCKUX padoT
o HaOmroneuue

[II.MonenupoBanue Ha INIOCKOCTH. .
o YCTHBIN OIPOC

« Bompocs k Gecene

o IlpakTrueckoe 3aj1aHre C TBOPUYECKUM YKIOHOM
o Kaprouku-zananus

IV. Bsa3anue Kprouykom .
e YCTHBIU ONPOC

« Bompocs! k Gecene

] HpaKTI/I‘-IeCKoe 3aJaHUC C TBOPUYCCKUM YKIIOHOM

o AHanu3 U camoaHaiu3 JETCKUX paboT
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o Kaprouku-zananus

DT AOMONHUTENbHBIE Pa3pab0TaHHbIE KOHTPOJIbHO-U3MEPUTENbHBIE MATEPUAIIBl TTO3BOJISIIOT BRICTPOUTH 3P(HEKTUBHYIO CTPATETUIO
M0 Pa3BUTHIO CIIOCOOHOCTEN Ka)A0ro y4allerocs, a 3Ha4yuT CAeNaTh JJI1 HET0 KaX/10€ 3aHATHE MPOYKTUBHbBIM.

®OPMBI KOHTPOJIA
IIpuémbl 1 MeTOABI
Paszaen P a . Texuuueckoe DopMbl
DopMbI OpraHu3anuu JdunakTuyeckui
WM TeMa o OCHAIIICHUE MOABEICHUS
3aHATHHU 06pa3OBaTean0r0 mMaTepuall .
NPOrpaMMal 3aHATHH UTOI'OB
npoiecca
Teopust MyJJbTHPOTOPHBIX 3anucu B TETpaisXx, [Tonér Ha
Jlexmus, nuckyccust | becena o Teme 3aHATHA, . NutepakTuBHas
cucTeM. CIPaBOYHBIN cumynstope 6e3
MPAKTUYECKOE WHIUBHIyaJIbHAs paboTa JIOCKa, HOYTOYK C
OcHOBBI ynIpaBJIeHUS. marepuan u3 110 ma OmMO0K
. 3aHATHE c 10 I10, RC-mrynbT
Ilos1éTHI HA cUMYJIATOPe. M0JIETOB MUJIOTUPOBAHUS
Coopka n TecToBbIe MONETHI
. Jlexuns, HNHcTpykius no NuTtepakTuBHas
HACTPONiKa PaGora B rpynmnax, . Ha
JMCKYCCHUS, cOOpKe, CIIPaBOYHbIN | JI0CKa, HOYTOYK C
KBa/IPOKOINTEpPA. UHAMBHUAYyalIbHas paboTa COOCTBEHHOPYYHO
. MPAKTUYECKOE marepuai u3 [10 ma | [1O, kBagpokonTep,
Y4yeOHbIe NMOJIETHI. c 10 coOpaHHOM
3ansTue, Workshop 0JICTOB RC-mynbT
KBaJIpOKOMTEpE
Hacrpoiika, WNHTtepakTuBHas
cranoska FPV Jlexums, . 0CKa, HOYTOYK C
y H PaGora B rpynmax, CrpaBo4HbBII . yroy Brinonnenue
— o0opynoBaHust JUCKYyCCHS, 10, kBagpokornrep, N
UHAMBUAYyalbHas paboTta | martepuan u3 110 mns monéros ¢ FPV-
MIPaKTUYECKOE <TI0 OIETOR ouku st FPV- 060Dy IOBALIEM
3ansaTue, Workshop nosneros, FPV- pyA
MOJYIb
Padora B rpynnax Meropn 3anau, Hoyt0yx,
HA/l MHKEHEPHBIM METO]T KeHCOB, PaGora B rpymnmax 3anucu B TETpassix WHTEPAKTHUBHAS 3amura nmpoeKkTa
MPOEKTOM. paboTa B rpymnmnax JIOCKa

OHEHOYHbLIE MATEPHAJIbI
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B nannoMm pasaciic oTpakaroTCsl OCHOYHBIC MaTCpUaJibl, IIO3BOJIAIOIINUC OMIPEACINTh JOCTHIKCHHUC YHAILIUMUCS IIJIIAHUPYCMBbIX

PE3yIBTATOB.
Oyenka pe3y1bmamusHoCmu
peanuzayuu 00noIHUMENbHOU 00ueobpazoeamenbHol 0ouepassusaruell nNpocpammuol
BxoaHasi AMarHocTuka
Husxuii yposens Cpeonuti yposens Buvicokuil yposenv

Kpumepuii 1: Teopemuueckue 3nanusl

[TonHOE OTCYTCTBUE MPEACTABIECHUH O
JTAHHOM HAIpaBJICHUU

Nmerotcs mpeaAcCTaBJICHUA O JaHHOM
HaIlpaBJICHUHU

3HaHUE TEXHOJIOTUH U3TrOTOBJICHUS
KBaJIPpaKOIITCPpa

Kpumepuii 2: Bradenue cneyuanvrnot mepmuHono2ueti

He3nanue TCPMHUHOJIOTHH N3YIACMOI'0O KypcCa

HesnauurenpHbie mpoOesbl B 3HaHUE
TEPMHUHOJIOTUH Kypca

3HaHNe TEPMUHOJIOTHH Kypca

Kpumepuii 3: IIlpakmuyeckue ymeHus u HagblKku npedyCMOmpeHHble NPOSPAMMOl

Heymenue nonb3oBatbes (ciiaboe ymeHue)
MOJIB30BATHCS KOMIOMIMMU U PEKYIIUMHU
WHCTPYMEHTAMH, KJICSIIIUMHA COCTAaBAMU;
HEYMEHUE MOJIb30BaThCI HHCTPYKIIMOHHO-
TEXHOJIOTUYECKUMU KapTaMu

YMeeT paBUIIbHO TOIb30BaThCS
pacpoCTpaHEHHBIMU HHCTPYMEHTAMH,
UMEET IMPECTABICHHUE O MOJIb30BaHUE
MHCTPYKLUHOHHO-TEXHOJIOTUUYECKON
kapToil. UMeroTcst HeOOobIlIre HAaBBIKU
paboThI C MPUPOTHBIM MaTEPUATIOM, C
IIPSDKEN, HUTKaMU

YMeHue npaBUIbHO MOJIb30BATHCS
WHCTPYMEHTaMU, yMEHHE paboTaTh C
MHCTPYKIMOHHO-TEXHOJIOTUYECKOU
KapToil. FIMeroTcst HaBbIKU PabOTHI ¢
MIPUPOAHBIM MATEPUAIIOM, C MPSIKEN

Kpumepuu 4: Teopueckue nagvixu

OTtcyTcTBHUS TBOpUECTBA B padboTe

Hebomnbmue nposiBiieHus TBOPUYESCTBA B
OCBOCHHMH Y4eOHOTO MaTepuaa

YMepeHHoe NposIBIICHUE TBOPUYECTBA B
OCBOCHHHU Y4eOHOTO MaTepuaia

Kpurepuu 5: CaMOCTOSITEIBHOCTh

Heymenune pabotaTh CaMOCTOSITEILHO

DONU30IMYECKUE TPUMEHEHUS
CaMOCTOSITEJIbHOCTU PabOThI

[lepuonnueckoe NpUMEHEHUS
CaMOCTOSITEJIbHOCTHU B paboTe
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Tekyumas JMarHOCTUKA

Husxuii yposens

Cpeonuti yposenv

Buvicokuii yposenv

Kpumepuii 1: Teopemuueckue 3nanus

OTtcyTcTBUE 3HAHUM (Cc/1a0ble 3HAHUS)
TEXHOJIOTUU U3TOTOBJICHUS U3/ETUH,
HE3HAaHHE MPaBUI OOpaIIeHHs CO
CrielIUAJIbHBIMU HHCTPYMEHTaMU

HesnauurenpHbie mpoOesbl B 3HAHUU
TE€XHOJIOTUU U3TOTOBJIEHUS U3EIUN

[Ipo4yHOE 3HaHKE TEXHOJIOTUU
M3TOTOBJICHUS U3/IEIHUS

Kpum

eputl 2: Bradenue cneyuanvrnotl mepmuHonio2uu

Cnaboe 3HaHME TEPMUHOJIOTUH Kypca

HesnauurenbHbie mpoOesbl B 3HAHUU
TEPMHUHOJIOTUH Kypca

3HaHue TCPMHUHOJIOTUH KypCa

Kpumepuii 3: Ilpakmuyeckue ymenus u HagvlKu, npeoyCMOmMpeHH

ble nPo2PamMMOU

Cnaboe ymeHuE MOJIb30BaATHCS
CHeIUalbHBIMU UHCTPYMEHTaMHU, clia0ble
HaBBIKK PabOThI C MHCTPYKIIMOHHO-
TEXHOJIOTUYECKUMHU KapTaMH, cliaObie
HAaBBIKU BBITIOJIHEHUS U3/CIIUN

YMeHue npaBuiIbHO MOJIB30BaTHCS
0O0JIbIIIEH YaCThIO CHEIIHAIHHBIX
WHCTPYMEHTOB, YMEHUE BBITIOJIHATH
U3JIeNUs TIPU HEOOJBIITON TOIIepIKKE
rejgarora

YBepennas pabota ¢ HHCTPYKIITHOHHO-
TEXHOJIOTUHYECKUON KapTOW;
1esecoo0pa3Hoe UCTIOIb30BaHUE
WHCTPYMEHTOB, aKKYpaTHOCTb,
SKOHOMHUYHOCTh B PaCXOJ0BaHUM
MaTepuaioB, IPOYHBIE YMEHUS U HABBIKU
paboTHI

Kpumepuii 4. Teopueckue Hagviku

OtcyTtcTBHE TBOpUECTBa B paboTa

Coueranue penpoayKTUBHBIX U
TBOPYECKUI HABBIKOB

BriaBr>keHNE HOBBIX UJIEW, CTPEMIICHUE
UX BOIUIOTHUTH B CBOEH paboTe

Kpumepuii 5: CamocmosimenvrHocms

Heymenue paboTath CaMOCTOSTEIBLHO

CouetaHue HaBBIKOB CAMOCTOSITEILHOU
PpaboOTHI O] PYKOBOJICTBOM M KOHTPOJIEM
nejarora

CrpemiieHre KaKk MOXKHO Yalle
MPOSIBIISITH CAMOCTOSITEIBHOCTh B padoTe

HTorosasi nu

AarHoCTHKa

Huszxuti yposenw

Cpeonuii yposerv

Buvicoxuii yposenw

Kpumepuu 1: Teopemuueckue 3nanus

Cnaboe 3HaHME TEXHOJIOTUU U3TOTOBJICHUE

HesnauurenpHble npoOesbl B 3HAHUU

[IpoyHOE 3HaHKE U3TOTOBICHUE U3ICITUN
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U3JIeNNiA, c1aboe 3HAHHUE MPaBHUII TEXHOJIOTUU U3TOTOBIICHUS W3CITAN
0€30MacHOCTH Tpy/ia

Kpumepuii 2: Bradenue cneyuanvHot mepmMuHoi02uu

Cnaboe 3HaHME TEPMUHOJIOTUH Kypca HesnauurenpHbie mpoOesbl B 3HAHUU OTtcyrcTBHE TPOOETOB B 3HAHUU
TEPMHUHOJIOTUH Kypca TEPMHUHOJIOTUH Kypca
Kpumepuu 3: Ilpakmuueckue ymeHuss u Ha8biKu, npeoycCmomperHbvle npocpammol
Jlomyckaet omuOKN B TEXHOJIOTUU YMeHnue pazpabatbiBaTh VYBepenHast paboTa ¢ TEXHOJIOTMYECKOM KapTol; yMEeHue
W3TOTOBIICHUS U3/I€JIUNA, HEAKKYPATHOCTH B COOCTBEHHBIE ICKHU3 pa3pabaThiBaTh COOCTBEHHBIN 3CKU3 U3/1ENUs U
pabote, omMOKH B 00pallleHnu co U3JIENNsA, JOMYyCKatOTCs TEXHOJIOTHUIO €0 U3rOTOBIIEHMS; 11EJIECO00pa3HOe
crenuaibHBIMU UHCTPYMEHTaMHU, clialble HE3HAYUTENIbHbIE OIMOKH B | MCIIOJIb30BAaHUE UHCTPYMEHTOB, aKKYPaTHOCTD,

HaBBIKK paboTa C TEXHOJIOIMYECKOW KapTOW | TEXHOJIOTMHU U3TOTOBJICHUS | SKOHOMHYHOCTH B PACXOJ0OBAaHHHN MaTCPHUAIIOB
U3JICIIHS, IPUCYTCTBUE
HABBIKOM aKKypaTHOCTH,
SKOHOMHYHOCTH B paboTe C
MaTepHalaMu, COOJII0ICHHE
IIPABWIT TEXHUKU
0€30I1aCHOCTH MOJI
KOHTPOJIEM TIe1arora

Kpumepuii 4. Teopueckue Hagviku

Cna0ble MPOSIBICHUS TBOPUYECTBA YMepeHHbIe MPOSIBICHUS [IposiBiieHre UHIUBUIYATIBHOTO TBOPUYECKOTO MOIX0/1a K
TBOPYECTBA B paboTe BBITIOJTHCHUIO JIFOOOT0 M3ICITHUS
Kpumepuii 5: CamocmosimenvHocmbs
CrnaObie HaBBIKH CAMOCTOSITEIbHON paboThl | YMEpeHHOE POsIBICHHE Bricokopa3BuTOoEe yMEHHE CaMOCTOSITENIbHO, O€3 TTOMOIITH
CaMOCTOSITEJIbHOCTH B NeJIarora, BbITOIHAT U3/IEIIUS
pabore
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MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE

AnnapaTtHoe ¥ TeXHUYECKoOe o0ecreyeHue:

— PaGouee mecTo oOydaromierocs:
HOYTOYK: IPOM3BOIUTEIIBHOCTH Mporieccopa (mo Tecty PassMark — CPU BenchMark http://www.cpubenchmark.net/):
He MeHee 2000 equnull, 00BEM onepaTuBHOM mamsaTu: He MeHee 4 ['0; 00béM Hakonutenss SSD/eMMC: e menee 128
['6 (WM COOTBETCTBYIONIMH 110 XapaKTEPUCTHKAM TIEPCOHAJBHBI KOMITBIOTEP C MOHHUTOPOM, KJIaBHATypOd u
KOJIOHKaMH );
MBIIIIb.

— Pabouee MecTO HacTaBHHKA!
HOyTOYK: mporeccop Intel Core 15-4590/AMD FX 8350 — anamornuHas wix 0ojee HOBas MOJEjb, TpaduUecKHii
npoieccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananoruunas unu Oosiee HOBas MOJIeNb, 00BEM
oneparuBHON TamsaTu: He MmeHee 4 [0, Buaeosixoq HDMI 1.4, DisplayPort 1.2 unu Gosee HOBas Mojenb (WiIu
COOTBETCTBYIOIIUI MO XapaKTEPUCTUKAM MEPCOHANBHBIA KOMITBIOTEP C MOHUTOPOM, KJIaBUATYPOIl M KOJIOHKAMH);
MPE3EHTAIMOHHOE 000PYI0BaHNE C BOSMOKHOCTBIO MOAKITIOYEHUS K KOMITBIOTEPY — | KOMILIEKT;
daumuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas JI0CKa, COOTBETCTBYIONIMNA HAOOp MHCHMEHHBIX MpHHAANEKHOCTeH — 1
IIT.;
enuHas ceth Wi-Fi.

IIporpamMHoe obecnieyeHue:

— o(uCcHOE MPOrpaMMHOE 00ECTICUCHHUE;
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— mnporpaMMHoe obOecrieueHue 1 TpéxmepHoro moaenupoBanus (Autodesk Fusion 360);
— rpaduyecKuil peaaKTop.

Pacxoanble MaTepHuaJbl:

Oymara A4 1j1sl puCOBaHUA U PaclevyaTKu;

Oymara A3 st pucoBaHus;

Ha0Op MPOCTHIX KapaHJalleil — Mo KOJUYECTBY 00yUYaroIUXCs;

HA0Op YEPHBIX MIAPUKOBBIX PYYEK — IO KOJIMYECTBY 00yUarONINXCs;

ke [IBA — 2 mr.;

KJIeH-KapaHaall — 0 KOJIMYECTBY 00y4arouuxcs;

CKOTY TIPO3PAvHbI/MATOBBI — 2 IIT.;

CKOTY JIBYCTOPOHHUN — 2 IIIT.;

KapToH/TohpoKkapToH a1t MakeThupoBanus — 1200*800 MM, 10 0JTHOMY JIUCTY Ha JBYX O0YyYarOIIUXCS,

HOK MaKETHBIA — I10 KOJIMYECTBY 00YyJarouxcs;

JIE3BHSA 1719 HOKAa CMEHHBIE 18 MM — 2 1IT.;

HOKHHIIBI — IO KOJINYECTBY O0y4JaroOIINXCs;

KOBPHK JIJISl PE3KH KapTOHA — IO KOJIWYECTBY O0yJAIOIINXCS;

PLA-inactuk 1,75 REC Heckonbkux

CIIMCOK UCIOJIb30BAHHOM JIUTEPATYPBI

1. Comucok JUTEPATYPHI, peKOMeHIlOBaHHLIﬁ negaroram (KOJIJIeFaM) AJIS1 OCBOCHHUSA JAHHOI'0O BUAA J€ATCJIBHOCTH
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http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (zara o6pamenus 31.10.2016).

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 pocryma:
http://sal.aalto.fi/publications/pdf- files/eluull_public.pdf (naTa 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
http://sal.aalto.fi/publications/pdf-

11 LIPO SAFETY AND MANAGEMENT: Pexum mocrymna:
http://aerobot.com.au/support/training/lipo-safety (/lata oopaienus 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 | Jlexuuu ot «Komrep-akcmpecc» https://youtu.be/GtwG5ajQIvVA?t=1344

2. CHHCOK JUTEPATYPbl, PEKOMEHTOBAHHOM Y4allIMMCS, VISl YCNIEIHOT0 OCBOCHHUS TAHHOH 00pa30BaTe/IbHON MPOTrPaMMbl

1 Jlekruu ot «Kontep-akcmpece» https://youtu.be/GtwG5ajQJvVA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0

http://alexqyver.ru/quadcopters/

3. Cnucok JIuTepaTypbl, peKOMEHI0BAHHOW POAUTE/ISIM B LeJAX PACIIMPEHUs THANIA30HA 00Pa30BaTEJIbLHOI0
BO3/1eifiCTBUSI M TOMOIIY POAUTEJSIM B 00y4eHUN U BOCTIMTAHNM pedeHKa

1 [Ton6opka xxypHanoB «llIkomna qys poaurteneit» ot uznarenbekoro qoma MITIY «IlepBoe ceHTSIOps» 1oz pe.

C.ConoBeitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2dld1p0T1ZGLWM

KAJEHJIAPHO-TEMATUYECKHUH IIJIAH

aTa npoBeJeHust
Tema ypoka Kos-Bo yacos A posea
Teopusi MyJJbTHPOTOPHBIX ccTeM. OcHOBBI ynipaBiaeHnus. [lonérsl Ha cumyasTope. 8
1. BBoHas nekuus o coAepKaHuM Kypcea. 0,5

29



http://aerobot.com.au/support/training/lipo-safety
https://youtu.be/GtwG5ajQJvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexgyver.ru/quadcopters/

2. IIpuHIMIBI YIIPABJICHUS U CTPOSHUE MYJIbTUKOIITEPOB. 1
3. OCHOBBI TEXHUKH 0€30I1aCHOCTH IIOJIETOB 0,5
4. OcHOBBHI 27eKTpHUecTBa. JINTHII- TOTUMEpPHBIE aKKYMYJISTOPHI. 1
5. [IpakTuveckoe 3aHATHS C JINTUI- TIOJTMMEPHBIMHA aKKyMYJIITOPAMH 9
(3apsimka/paspsika/O6anaHcUpOBKa/XpaHEHUE)

6. Texnosorus naitku. TexHuka 6€30MaCHOCTH. 1
7. OOydenue maiike. 1
8. ITon€Tel Ha cUMyISATOPE. 1
CoOopka U HaCcTpoiiKa KBaPOKONTePa. Y4yeOHbIe MOJIETHI. 12
1.00y4eHre HaBbIKaM MIJIOTHPOBAHKS KBAIPOKONITEpA HA IPUMEPE UTPYIITKU 3aBOJACKON COOpPKH 0,5
2.Yupasienue noaértom Myastukontepa. [Ipunuun ¢GpyHKIMOHUPOBaHUS TOJIETHOTO KOHTPOJUIEpa U 1
anmnapaTtypsl yIpaBiIeHHUs.

3.beckoiieKTopHbIE ABUTATENH U PETYASTOPHI UX Xoaa. [1natel pa3Boaku muTaHUS. 1
4.Coopka paMbl KBaJpOKOITEpa. 1
5.11aiika ESC, BEC u cuitoBoii yacrtu. 2
6. OCHOBBI HACTPOIKHU MOJIETHOTO KOHTPOJIIEPA C TOMOIIIBbIO KoMITbIoTepa. HacTpoiika ammapatypbl 1
yIpaBICHUS

7. WHCTpyKTax 1Mo TEXHUKE 0€30MacCHOCTH MOJIETOB. 0,5
8. IlepBble yueOHbIE MONETHI: «B3IET/IOCATIKAY, 1
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9.1lonétel: «ynep:kaHuE Ha 33JIAaHHON BBICOTE», IEPEMEILICHUS «BIIEPE/I-HA3a/1», «BJIEBO- BIPABO».

o . 2
Pa3bop aBapuitHBIX CUTYaILIUN.
10. BeimonHeHHE MOIETOB: «TOYHAS MOCAIKA HA YIAICHHYIO TOUKY», KKOPOOOUKa», «ICTHOKY, 5
«BOCBMEpPKay, «3MEHKa», «00JIET 1Mo KPyry».
Hacrtpoiika, ycranoBka FPV — o6opynoBanusi. 5
1. OcHoBbl BuneoTpancisanuu. [IpuMensemoe 000py10BaHue, €ro HaCTPOMKa. 1
2. YcTaHOBKa U TIOKITIOYECHHE PATUOTTPUEMHUKA U BUIE0000PY/I0BAHUSI. 1
3. ITuotupoBanue ¢ ucrnoib3oBanuem FPV- o6opynoBanus. 3
PaGorta B rpynnax HaJ HHKEHEePHBIM IIPOEKTOM. 9
1. IlpuHIMTBI CO3MaHUS HHKEHEPHOU MPOCKTHOM pabOTHI. 2
2. OcHoBbl 3D-nedatn u 3D-mMoaenupoBaHuUs. 3
3. PaGora B rpymnmnax HaJ MHXXEHEPHBIM MTPOEKTOM «becnuioTHas aBUAIIMOHHAS CUCTEMAaY. 3
4. TTogroToBKa npe3eHTalul COOCTBEHHON MPOEKTHOU paboTHI. 1
HUTOroBblii KOHTPOJIb 1
[Ipe3enTanus u 3amuTa rpynnoi coOCTBEHHOTO MHKEHEPHOTO MPOEKTa 1
Hroro: 34
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