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IHOACHUTEJBbHAA 3AIINCKA

B nactosimee Bpems peiHOK BIIJIA (OecnuIOTHBIX JIeTaTENIbHBIX allllapaToB) —
CTaJl OYEHb MEPCHEKTUBHON U OBICTpOpa3BUBaIOIICiics oTpacibio, K 2015 rogy peIHOK
BIIJIA yxe omenuBasics B 127 MIIpa 0JU1apoB CLIA! wu MIPOJIOJKAET AKTUBHO
pazBuBathcsi. Odenb ckopo BIIJIA crTanHyT HeOoTheMJIEMOW 4YacThIO MOBCEAHEBHOMU
KU3HH: MBI OyeM ucrnoib3oBath BITJIA He Tonbko B CMU 1 pasBiekaTenbHOM cdepax,
HO M B HHQPPACTPYKType, CTPaxOBaHUHM, CEIbCKOM XO3AHCTBE M 00ecrneYeHuu
0€30I1acCHOCTH, TIOSIBSTCS] HOBBIE MMPO(ECCHU, CBSA3aHHBIE C POCTOM PBHIHKA.

JononHutenbHas ~ oOmieoOpa3oBarenbHas  oOllepa3BUBarolias  Mporpamma
«becnunoTHBIE JIeTaTelIbHbIE ammaparbD» WMEET TEXHUYECKYI0 HaNpaBJICHHOCTb U
OpUEHTHUpPOBaHA Ha MpuoOpeTeHrne OOYyYAIONIMMUCSA KOMIIETEHIMA U MPaKTUYECKUX
HABBIKOB 10 BUPTYaJIbHOW W JOMOJHEHHOW peanbHOCTH. J[aHHas mporpaMma siBisieTcs
aKTyaJlbHOW M COCTaBJIEHA B COOTBETCTBUU C TOCYJAaPCTBEHHBIMU TpPEOOBAaHUSMU K
00pa3oBaTeIbHBIM IPOrPaMMaM CUCTEMBI IOMTOJHUTETLHOTO 00pa30BaHUS JIETEN.

Hacrosimas oO1ieo0pa3zoBaTenbHas oO11epa3BrBaroias nmporpaMmma
JIOTIOJIHUTENBHOTO 00pa30BaHUs I€TEH UIMEET mMEXHUUECKYI0 HAnPa6aeHHOCHb.

JlononHuTenbHas oOIIepa3BuBatoias nporpamMma «becnuioTHble JieTaTenbHbIC
anmnapaTbDy COCTaBIIEHA HA OCHOBE HOPMATUBHBIX IOKYMEHTOB:

- 3akoH P® ot 29.12.2012 Ne 273-®3 «O6 o6pa3zoBanun B Poccuiickoit
denepannny;

- Ilpukaz MunucrepctBa mnpocsemienuss Poccuiickoit ®eneparuu or 09 HOsA0ps
2018 roma Nel96 «OG6 yrtBepxknenuu llopsnka opraHuzanum W OCYIUECTBIEHUS
oOpazoBaTelbHOW  JACSATEIBHOCTH 1O  JIOMOJHUTEIBHBIM  00111€00pa30BaTeIbHBIM
porpaMMam»;

- IlocranoBneHne [71aBHOTO TOCYIapCTBEHHOTO CaHUTAapHOIro Bpada Poccuiickon
®eneparuun ot 28.01.2021 No 2 «OO0 yTBEepX)IACHUM CAHUTAPHBIX MPaBUI U HOPM
CanlluH 1.2.3685-21 «l'uruennyeckue HOpMaTuBbl U TpeOOBaHUS K OOECIEYEHUIO
0e30macHOCTH U (W) OE3BPEIHOCTH JJI YeoBeKa (PaKTOPOB Cpe/ibl OOUTAHUSD.

- IluceMo MunoOpHayku PO ot 11.12.2006 Ne 06-1844 «O mnpumepHbIX
TpeOOBAHMSIX K MPOTPaMMaM JIOTIOTHUTEIHFHOTO 00pa30BaHMS IETEH»;

- [Ipuka3 MunucrepcTBa 00pa3oBaHus u Hayku MypmaHckoit obmactu oT 19 mapra
2020 roma No 462 «O0 yTBEepXKICHHH TPABWI TMEPCOHUDUIIUPOBAHHOTO
(dbrHaHCUPOBAHUS JOMOJIHUTEILHOTO 00pa3oBaHus AeTeil MypMaHCKoi 001acTi

- Pacnopsokenuem IlpaBurensctBa PO or 29 mas 20151 Ne996-p . Mocksa
«Crparerus pazsutus Bocnutanusa B PO Ha nepuon 1o 2025r»

-Konuenuust ponomHuTenbHOro odpaszoBanust nered a0 2030r., yTBepKIeHHas
Pacnopsxennem IIpaBurensctBa PO 31.03.2022r Ne678-P

[legarornyeckass  1enecooOpa3HOCTh  pa3pabOTKM W BHEAPEHHUS  JTaHHOM

! o uadopmarmu PowerwaterhouseCoopers



o0pa3oBaTeNbHOM MPOrpaMMbl 00YCIIOBIIEHA TEM, YTO HCIOIb3YETCS MPOEKTHBIN METO,
MO3BOJISIOMUN (POPMHUPOBATH Y YUAIIMXCSI MHOXKECTBO KOMIIETEHIUH.

[Iporpamma mpeamnosiaraeT JOMOJHUTENbHOE OOpa3oBaHUE JeTe B 00JacTH
KOHCTPYUPOBAHUS, MOJICIUPOBAHUSA M OCCHWIOTHOM aBUallMd, MpOrpaMma TaKkKe
HarpaBjeHa Ha (OpMUPOBAHUE y JI€TeH 3HAHUN U HABBIKOB, HEOOXOAUMBIX ISl pabOTHI €
O0ecnuIoTHBIMU aBUallMOHHBIMU cucteMamu (BAC).

[IporpaMMa mMO3BOJSIET cCO37aBaTh OJNIArONPUSTHBIE YCIOBHUS Ui Pa3BUTHS
TEXHUYECKUX CTIOCOOHOCTEN MIKOJILHUKOB.

Hacrosimass mporpamMma COOTBETCTBYET OOIIEKYJIbTYPHOMY YPOBHIO OCBOCHUS U
npeanosjaraerT  yJOBJIETBOPEHHUE  IMO3HABATEIBHOIO  HMHTEpeca  00ydarolerocs,
pacuiperre ero HMHGOPMHPOBAHHOCTH B 00JACTH OCCHUJIOTHBIX JIETATEIbHBIX
anmapaToB U CUCTEM, a TakXke oOoralieHHe HaBbIKaMH OOILEHUS U NpUOOpETeHHE
YMEHUN COBMECTHOM JIEATEIbHOCTH B OCBOCHHUH MPOTPAMMBI.

HoBu3Ha Hacrosmeil o0pa3zoBaTelbHOM MPOrpaMMbl 3aKII0YAETCS B TOM, YTO OHA
UHTErpUpPYyeT B ceO€ JOCTUIKEHUS COBPEMEHHBIX W MHHOBAI[MOHHBIX HAIIPaBJICHUUN B
MaJjioi 0eCUIOTHON aBUalUU.

AKTYaJIbHOCTH MPOrpaMMblI CoBpemeHHbIE TEHJICHLIUU pa3BUTHS
pOOOTU3UPOBAHHBIX KOMIUIEKCOB B aBHAIlMM TMOJYYWIM peaju3allii0 B BHJE
OecmioTHBIX aBUalMOHHBIX cucteM (BAC).

B mHacrosmiee Bpemss HaOmonaercs JaBUHOOOpas3HBIM poCT HMHTEpeca K
OecnuJIOTHOM aBUMALMM KaK MHHOBAllMOHHOMY HANpaBJICHUIO Pa3BUTHSI COBPEMEHHOM
TEXHUKU, XOTS MCTOPHUS PAa3BUTHUS ITOTO HaIpaBJieHHUs Hadaiach yxke Oonee 100 ser
TOMYy Hazalx. Pa3BuTHe COBpPEMEHHBIX M THEPCIEKTUBHBIX TEXHOJOTUN IO3BOJIAET
CeroJiHsl OECIUIIOTHBIM JIETATEIBHBIM aliapaTaM YCIENTHO BBIMOJIHATh Takue QyHKIINH,
KOTOpbIE B MPOUUIOM OBUIM UM HEIOCTYIHBI WU BBIIOJHSUIUCH APYTMMHU CUJIaMHU U
CpencTBamu.

bnaronapst pocty BO3BMOXHOCTEM M MOBBILIEHUIO JOCTYITHOCTH APOHOB, TOTEHIIMAI
UCIIOJIb30BAaHUSI UX B Pa3HBIX cPepax 3KOHOMUKH CTPEMHTENIBHO PAacTET. DTO CO3[AJI0
HeoOXxoauMocTh B HOBoOM npodeccun: onepatop BAC. Crparernueckas 3agada Kypca
COCTOUT B IMOJATOTOBKE CIELHAIMCTOB MO KOHCTPYMPOBAHHIO, IPOrPAMMHUPOBAHUIO U
skcruryaranuu BAC.

Hacrosimas o6pa3oBaTenpHasi IporpaMma Mmo3BoJisieT He TOJIbKO OOy4HTh peOeHKa
MozenanupoBaTh U KoHcTpyupoBaTh bBIIJIA, HO W moOAroToBUTH OOydYarOIIUXCS K
IUTAHUPOBAHUIO M OpraHu3ali padoThl HaJa pPa3HOYPOBHEBBIMU TEXHUYECKUMU
POEKTaMU U B JaJbHEHIIEM OCYLIECTBUTh OCO3HAHHBIM BHIOOpP BUA ACATEIBHOCTU B
TEXHUYECKOM TBOPYECTBE.

IMenaroruveckasi Heaecoo0pa3sHOCTb HACTOSIIEH TPOrpaMMBbI 3aKIIFOYAETCS B TOM,
YTO IOCJIE €€ OCBOEHUSI O0ydyarouiyecsl mojydaT 3HAHUS U YMEHHsSI, KOTOPbIE MO3BOJIST
UM TIOHSITh OCHOBBI YCTpPOWMCTBa OECIUJIOTHOTO JIETATEJHHOIO arapara, MPUHIIUAIBI
paboOTBl BCEX €ro CUCTEM M HUX B3aUMOJEWCTBUA, a Takke ympasieHue BIUIA.



M cnonp30BaHue pa3mudHbIX HHCTpYMeHTOB pa3Butus SOft-skills y nereii (urpompaxruka,
KOMaH/JHas paboTa) B COYETAHHMU C pa3BUTHEM y HuX hard-xommereniuii (workshop,
tutorial) mo3BosuT chopmMupoBaTh y peOCHKA ICIOCTHYIO CUCTEMY 3HAHHW, YMCHHH U
HaBbIKOB. [IporpaMma HampaBiieHa Ha pa3BUTHUE B peOEHKE MHTEpeca K MPOCKTHOM,
KOHCTPYKTOPCKOM u peANnpUHUMATENECKON JEeSITEbHOCTH, 3HAYUTEITHHO
pacuupsIonie Kpyro3op 1 00pa3oBaHHOCTh peOCHKaA.

Ieab: (opmupoBanue y obydaromuxcs ycroiuussix SOft-skills u hard-skills? mo
CIEIYIOIIMM  HANpaBlICHUSAM:  TMPOCKTHAas  JEATENbHOCTb, TEOPHUS  PEIICHUs
U300peTaTeNbCcKuX 3a7ad, padoTa B KOMaHJE, a’poJIMHaMHUKa W KOHCTPYHPOBAaHUE
OECMIIOTHBIX JIETATEJbHBIX aIlapaToB, OCHOBBI PAJAMOIJICKTPOHUKU U CXEMOTEXHHKH,
IPOrpaMMHUPOBAHNE MHUKPOKOHTPOIIEPOB, JETHAsA skcruryatanus BAC (OecnuiaoTHBIX
ABUAIIMOHHBIX CUCTEM).

3anavyu:

o0pa3oBaTebHbIC:

e cdopmupoBarh y OOydYarOIIMXCS yCTOHYMBBIE 3HAHHMA B o0JacTu
MOJIeJIMpOBaHus U KoHCTpyupoBanus BAC;

®  DPa3BUTH y 00YYAIOIMINXCS TEXHOJOTHUIECKUE HABBIKH KOHCTPYHUPOBAHNS;

e  cdopmMupoBaTh y 00y4arOIIMUXCSI HaBBIKU COBPEMEHHOTO OpPraHU3aIllMOHHO-
IKOHOMHUYECKOTO MBIIIICHUS, 00ECIICUNBAIOIINX COLMATBHYIO aJalTalli0 B YCIOBHSIX
PBIHOYHBIX OTHOIICHUH.

pa3BUBarOIINE:

®  TOJJEpP)KATh CAMOCTOSTETFHOCTh B y4eOHO-TTO3HABATEIBHOMN 1eATEIHHOCTH;

®  DPa3BUTh CIOCOOHOCTH K CAaMOpEalIN3alliU U 11eJIeyCTPEMIEHHOCTH;

e  chopMUPOBATh TEXHHUECKOE MBIIINIEHNE ¥ TBOPUECKHM MOAX0 K paboTe;

®  Da3BUTH HaBBIKH HAy4YHO-UCCIIEIOBATEIHCKOM, WH)XCHEPHO-
KOHCTPYKTOPCKOM U MPOEKTHOM NESITENbHOCTH;

®  PACIIMPUTDH ACCOLMATUBHBIE BO3MOKHOCTU MBIIIJICHHUS.

BOCIHTATEIbHbIE!

e  chopMUpOBaTh KOMMYHUKATUBHYIO KYJbTypy, BHUMaHHE, YBa)KEHHE K
JFOMSIM;

®  BOCIHTATHh TPYIOJIOOME, Pa3BUTh TPYJIOBBIC YMEHUS M HABBIKH, PACIIUPUTH
MOJIUTEXHUYECKUN KPyro3op M yMEHHE IUIaHHPOBaTh paboTy MO peaju3aluu 3ambicia,
peIBUCHUE Pe3yJIbTaTa U €ro JOCTUKEHHE;

e copmMupoBaTh  CIOCOOHOCTM K  MPOAYKTUBHOMY  OOIICHHIO U
COTPYJIHUYECTBY CO CBEPCTHUKAMH M B3POCIBIMHU B TIPOIIECCE TBOPUECKOM IEATEITHHOCTH.

OTtiauvuTeTbHbIE 0CO0EHHOCTH MPOTPAMMBI

K OCHOBHBIM OTJIIMUHUTEILHBEIM OCOOEHHOCTSIM HaCTOSILICH
IPOrpaMMbl MOKHO OTHECTH CJICAYIOIINE MTYHKTHI:




b KEMCOoBas CUCTEMa O6yquHﬂ;

) POCKTHASI JeATEIbHOCTD;
° HanpaBieHHOCTh Ha soft-sKills;

) UTPOIPAKTHKA;

) cpefa Ui pa3BUTHS Pa3HBIX POJICH B KOMaH/IE,

) COOOIIECTBO MPAKTUKOB (BO3MOKHOCTH OOWIATECS C OETHBMH M3 IPYTHX

KBaHTYMOB, KOTOpPbIE IPEYCIIENIN B IPAKTUKE CBOETO HANPABIICHHUA);
o HaIIPaBJIEHHOCTh HA PA3BUTHE CUCTEMHOT'O MBILLICHHUS;
o pedaekcus.

Bo3pacr nereit IIporpaMma opueHTHpOBaHAa Ha JONOJHHUTEIBHOE OOpa30BaHUE
YUYaIIUXCsl CPETHETO MIKOJILHOTO Bo3pacTta 5-6 k. (11 — 13 ner). OcoOeHHOCThIO eTei
ATOrO0 BO3pacTa SBISETCA TO, YTO B ATOT MEPUOJ MPOUCXOAUT TJIABHOE B Pa3BUTUHU
MBILUIEHUSI — OBJIAJICHUE MOJPOCTKOM IMPOIECCOM OOpa30BaHMs MOHATHM, KOTOPBIN
BEJET K BbIcIIell (opMe HUHTEIUIEKTYaJbHOW JEATEIbHOCTH, HOBBIM CHOco0aM
noBeneHus. OyHKIMS 00pa30BaHUS MOHATHH JIEKUT B OCHOBE BCEX MHTEIUIEKTyaJIbHBIX
W3MEHEHU B 3TOM Bo3pacrte. Jlms Bo3pacta 11 — 13 ;mer XxapakTepHO TOCHOJCTBO
JETCKOT0 cOO0IIEeCcTBa HAJl B3POCIBIM. 31€Ch CKIIAbIBAETCS HOBAsl COLMANIbHAS CUTyalUs
pa3zButus. MaeanbHast popma — To, 4TO peOEHOK OCBAaMBAET B 3TOM BO3pacCTe, C YEM OH
peasbHO B3aMMOJCHCTBYET, — 3TO 00JacTb MOpPaJbHBIX HOPM, Ha OCHOBE KOTOPBIX
CTPOSITCSl COLMAJIbHbIE B3aUMOOTHOLIEHHUS. OOIIEHHE CO CBOMMHM CBEPCTHHUKAMHU —
BEIYIIMA THUII JEATEIBHOCTH B 3TOM BoO3pacTe. MIMEHHO 34€Ch OCBauBaIOTCSI HOPMBI
COLIMAJIBHOIO TOBEIEHMS, HOPMBI MOpaJM, 3/1€Chb YCTAHABIMBAKOTCA OTHOILICHHUS
PaBEHCTBA M YBAXKEHUS APYT K APYTY.

Koan4decTBo yacoB: 34 akageMUUYeCcKUX yaca

®opmbl 00ydenust OOydeHne NPoOBOAUTCA 110 OUHOM (hopme

®opMbl Oprasusanmu AesarejJbHocT DopMa opraHu3alnny 3aHATHN: TPYNIOBAa,
WHIUBUyallbHAs,  WHAUBUIAyalbHO-TpynmoBas ©u  (poHTanbHas.  [Iporpammoit
IPEeIyCMOTPEHO TMpPOBEIECHNE KOMOMHUPOBAHHBIX 3aHATHM: 3aHATHA COCTOSIT U3
TEOPETUYECKOW M TIPAKTUYECKOM dYacTell, mpuuéMm OoJblliee KOJUYECTBO BPEMEHU
3aHMMAET UMEHHO MPAKTHYECKas 4aCTh.

[Ipu poBeIeHUN 3aHATUM UCTIOJIB3YIOTCS ClIenyIomue (GOpMbl pabOThI:

o JIeKuMsA-quanor ¢ HKCHOJb30BAHUEM METOJa «IEPEBEPHYTHIM Kiacc» — KOrjaa
oOyyJaroummMcst IpejiaraeTcst K CleqyroneMy 3aHsITHI0 03HAKOMUTCA ¢ MaTepuanamu (B
T.4. HAWJCHHBIMU CaMOCTOSITENIbHO) Ha ONPEICIICHHYI0 TeMy [UIsl OOCYXKICHHS B
¢dopmaTe nuasora Ha MPeACTOSIIEM 3aHATUH;

e Workshop u Tutorial (mpaktudeckoe 3austue — hard skills), uto mo cytu sBisercs
Pa3HOBUIHOCTSIMH MacTep-KJIaccoB, I/i€ OOy4aromMMcsl MpeJiaraercsl BBINOJIHUTH
omnpenereHHyl0 padoTy, pe3yiabTaTOM KOTOPOM SIBISETCS HEKOTOPBIM MPOIYKT
(bu3uyeckuii WM BUPTyadbHBIN pe3yibTar). biu3kuit anamor — ¢poHTansHas dopma
paboThl, KOrja oOy4aronrecss CAHXPOHHO pabOTaroT Mo KOHTPOJIEM Me/1arora;

5



eKOH(EepeHIIMH  BHYTPUKBAHTYMHBbIE M  MEXKKBAaHTYMHbIE, Ha  KOTOPBIX
oOyyarougecs: JensTcsl OMBITOM JPYr C JAPYIOM M PaccKa3blBalOT O COOCTBEHHBIX
JTOCTUKEHUSAX;

e CAMOCTOATENIbHAsT padoTa, KOrAa OOYYaroIIMecs BBIMOIHSAIOT WHAWBUIYaIbHBIC
3a/1aHUsl B TCUCHHUE YaCTH 3aHATHS WM HECKOJIBKUX 3aHITUH.

e MeTOJ KericoB (case-study), "mosrosoii mrypm” (Brainstorming), meron 3amadu
(Problem-Based Learning) u merox npoektos (Project-Based Learning). Ilpumep: keiic —
9TO KOHKpETHas 3ajaya («cayuai» — Case, auen.), KOTOPYIHO TpeOyercs peluTb, AJis
ATOTO B PEKUME «MO3TOBOTO IITypMay MPeiaratoTcs BApUAHThI PEIICHUS, MOCIE 3TOTO
BapUaHTHI OOCYXKIAIOTCSI M BBIOMPACTCS OJWH WM HECKOJBKO IMyTEeH perieHus, Mocie
Yero IS pereHust Kerica GopMUpYIOTCst OoJiee METKHE 3aauu, KOTOPhIe O0BEAMHIIOTCS
B IIPOEKT M PEaTU3YIOTCS ¢ MPUMEHEHUEM METO/ia KOMaH1000pa30BaHMUsl.

Pexxum 3aHaTMH 3aHATHS 10 JOMOJHHUTEIBHOM 00pa30BaTeIbHOM IpOrpamMmme
npoBojsAtca 1 pa3 B Hepemo mo 1 yacy (MpoAOHKUTENBHOCTh ydyeOHOTO daca — 45
MUHYT).

Kpurtepuu u cnnoco0bl onpeeieHus1 pe3yJJbTATUBHOCTH

Buabl koHTpOJISI:

* BBOJIHBII, KOTOPBII IPOBOJIUTCS TIEPE] HAYaJIOM padOThI U MPEIHA3ZHAYCH JIJIs
3aKpeIUICHUs 3HaHWM, YMEHUIN U HABBIKOB MO MPOWJICHHBIM TEMaM;

e TEKYIIUH, MPOBOJAUMBIN B X0J1€ YU€OHOTO 3aHITHS U 3aKPEIUISIONIUNA 3HAHUS 110
JITaHHOM TeMe;

e ITOTOBBIM, MPOBOIMMBIH TTOCJIE 3aBEPIICHUS BCEH yueOHOM TPOrpaMMEl.

®opMbI NPOBEPKH Pe3yJibTATOB:

e HAOJIOICHHE 32 IETHbMH B IIpoLiecce padoThl;

e COPEBHOBAHMUS;

e UHJIUBUIYAJIbHBIC U KOJJIEKTUBHBIC TEXHUUYECKUE MPOECKTHI.

Oxunaembie pe3yiabtarsl  IIpeomemnvie:

eiprOOpeTeHre OOy4YaOIIMMHUCS 3HaHUM B 00JIAaCTU  MOJECIMPOBAHUA U
KoHCcTpyupoBanus bAC;

®3aHATHUS TI0O HACTOAIIEH MporpaMMme TOMOTYT oOOydJarormmcs chopMupoBaTh
TEXHOJIOTUYECKUE HABBIKHU;

¢ c(hOPMHUPOBAHHOCTh HABBIKOB COBPEMEHHOI'O OpPraHU3aIMOHHO-PKOHOMHUYECKOTO
MBIIIUICHUSI, OOECIeYnBaroas COLHATBHYIO aJanTallio B YCJIOBUSX PBIHOYHBIX
OTHOILICHUM.

Memanpeomemmnuie:

e C(OPMUPOBAHHOCTh Yy  OOYy4YalOIIMXCS ~ CaMOCTOSITENIbBHOCTH B Y4eOHO-
MO3HABATEILHON JEATENBbHOCTH;

® pa3BUTHE CITOCOOHOCTH K CaMOpPEATIU3aIMK U 1IeJIeYCTPEMIEHHOCTH;

¢ ChOPMHUPOBAHHOCTh Y OOYYAIOMIMXCS TEXHUYECKOTO MBINLIICHUS M TBOPYECKOTO
oIX0/1a K paboTe;



® Pa3BUTOCTb HABBIKOB HAy4YHO-UCCIIEI0BATEIbCKON, NHKECHEPHO-KOHCTPYKTOPCKOM
Y IPOEKTHOU JESATENIBHOCTH Y 00YyYarOLIUXCS;

® Da3BUTHIE ACCOLIMATUBHBIE BO3MOKHOCTH MBILIJIEHUS Y 00YYarOLIUXCS.

JIuunocmmnoie:

¢ C)OPMUPOBAHHOCTh KOMMYHUKATUBHOM KyJIbTYpbl OOyYaroIIMXCsl, BHUMAaHUE,
YBaXEHUE K JIHOJSM;

epa3BUTHE  TPYAOIIOOMS, TPYHOBBIX YMEHUMHA W  HABBIKOB,  IIMPOKHIA
MOJIMTEXHUYECKUM KPYTO30p;

¢ C)OPMUPOBAHHOCTh YMEHHS IUIAHUPOBaTh pPabOTy MO pealn3alMM 3ambIcia,
CIIOCOOHOCTB MPEABUIETh PE3yNbTaT U JOCTUTaTh €ro, NpU HEOOXOIMMOCTH BHOCHUTH
KOPPEKTHUBBI B IIEPBOHAYAJIbHBIN 3aMBICEIT;

¢ C(OPMHPOBAHHOCTh ~ CIOCOOHOCTHM K  NPOAYKTUBHOMY  OOIICHHIO  H
COTPYAHUYECTBY CO CBEPCTHHUKAMU U B3POCIBIMU B MPOLECCE TBOPUYECKOU AEATEINBHOCTH.

®opMbl NOJABEICHUS UTOTOB PeAIM3aLMU IPOrPAMMBI

e  BBHINOJHEHUE MPAKTHUECKUX MONETOB (BU3yanbHBIX U ¢ FPV);

e MpaKTUYECKUe padoThI 10 COOPKE, MPOrPAMMHUPOBAHUIO U PEMOHTY
KBaJPOKOITEPOB;

e TBOpYECKHE 3a/1aHus (MOArOTOBKA MPOEKTOB U UX MPE3CHTALU).

IINIAHUPYEMBIE PE3YJIBTATBI

[Ipenmonaraempie  pe3ysNbTaThl OCBOSHHUS TIOJHOTO Kypca OOyYEeHHS  TIO
JIOIIOJTHUTEIILHON o01eo0pa3oBaTeIbHOM oO1epa3BrBaroIIeh
nporpaMme «becruiioTHbIE JeTaTelbHBIC amnmapatb» ChHOPMYJIMPOBAHBI HCXOAS U3
TpeOOBAaHUM K 3HAHUSAM, YMEHHUSIM, HaBBIKaM, KOTOPBIC yUaluecs JT0HKHBI MPHOOPECTH B
nporiecce 00yueHHs Ha BCeX T'0JIaxX, C YUEeTOM IieJiel U IMTOCTaBJICHHBIX 3aJ1ad.

Jluunocmuowle pezyiomamsl 0C80eHUsT  OONOIHUMENbHOU — 00UWeoOpa308amenbHOll
obwepaszsusaiouiell nNpocpammol

e YBOXHUTEIHHOE OTHOIIICHHE K KYJBTYPE CBOCTO HApOa;
e OTBETCTBEHHOE OTHOIIECHUE K 00YUCHUIO;
e TOTOBHOCTh M CIIOCOOHOCTH K CaMOPa3BUTHIO M CaMOOOpPa30BaHUIO HAa OCHOBE
MOTHBAIIMN K 0OYUYEHHUIO U IMTO3HAHHUIO B 00JIaCTH HAYYHBIX TEXHOJIOTHIA;
o OepeKHOE OTHOIIECHUE K TyXOBHBIM IIECHHOCTSIM;
e HpPABCTBCHHOC CO3HAHWE, 4YYBCTBO, IIOBEJEHWE HA OCHOBE CO3HATEIHLHOTO
YCBOCHUS 0OIIEYCIIOBEYSCKUX HPABCTBEHHBIX IICHHOCTEH;
e OCTETHUYCCKHUE MOTPEOHOCTH, IIEHHOCTH U YyBCTBA.
Memanpeomemuvie pe3yibmamsi 0C80eHUsT OONOJHUMENbHOU 00Weodpaz08amenbHou
obwepazeusaroweti NPocpPammbl
VYuamuecs HaydaTcsl Ha JOCTYITHOM YPOBHE:
e OCBaWBaTh CIIOCOOBI PEIICHUS IMPOOJIEM TBOPYECKOIO M HAYYHOTO XapakKTepa H
omnpeseneHus Hanbosee 3PGEeKTUBHBIX CTOCOOOB TOCTHIKEHUS PE3YIbTATA;
e OPraHM30BBIBATH COTPYIHHUYECTBO C TEAAroroM M CBEPCTHUKaMH, pabOTaTh B
rpyIIe;
e BIIAJIETh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH;
7



IIPOJTYKTUBHO OOIIAThCS U B3aUMOJCHCTBOBATH;

pa3BUBATh XYJ0KECTBEHHBIC, ICHXOMOTOPHbBIE, KOMMYHHKATUBHBIEC CITIOCOOHOCTH;
pa3BUBaTh HAOIIOJATEIBLHOCTh, ACCOIMATUBHOE MBIIUICHUE, JCTCTHYECKUM U
XyJI0’)K€CTBEHHBIN BKYC M TBOPUECKOE BOOOpaKEHHUE.

IIpeomemnvie  pesyrbmamvl  0CBO€HU  OONOJHUMENbHOU  00Weoopaz08amenbHou
obwepazeusaioweli NPocpPammbl

yanIHCC}I ITO3HAKOMATCA:

C TEXHOJIOTHEH M3rOTOBJICHUS KBaJIpaKonTepa U3 OpocoBOTO Marepuania,
CO CXEMAaMU U3TOTOBJICHHS KBaIPAKONTEPA,

C UCTOpPHEN BOBHUKHOBEHUS KBAIPAKOIITEPA

¢ mpaBuwiaMu Th, co cxemaMu U3rOTOBIICHHUS.

Y‘-IaHII/ICCH Hay4aTcCA:

noAOUpaTh KOPIYC, COOTBETCTBYIOILIUE LIETIH, OI0OUPATh 1IBETA JJISI U3JCITHM;
YUTATh CXEMBI,

CaMOCTOSITEJILHO COOMpaTh MOJEIKA MO CXeMaM, BbIOMpaTh U3JCIHsS, KOTOPHIC
caMu JIeTU OyAyT BBIOJTHSTD.

o0paiaThesi ¢ KOJIOUMMH U PEKYITUMUA HHCTPYMEHTAMHU, KJIESIUMHA COCTaBaAMU,

Yuyamuecs IIOJIy4aT BO3MOKHOCTb HpI/IO6peCTI/II

IIEPBOHAYAJIbHBIE MPEICTABIEHUS O BIMSHUM HAYYHOTO TBOPYECTBA HA PAa3BUTHUSA
ACTETUYECKOT0 BKyCa, BOOOpaKEHUS;
HABBIKH UCTIOTHEHUS TOJIETIOK U3 Oymaru, KapToHa, miacrmaccal

Y4eOHBIN IIJIAH

Koi-Bo o
I'ox oOyuenus Bospact e O06beM yueOHOM MPOrpaMMBbl Buapl koHTpOIIA
HEIENb
o =
= g 5 S
=_ & |52 g < g
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w F|EIRSwEegwrRS T L&
o) ZIR|IQE8|EZ 5|23 5 E s
g |E|=21928 |23 =2|3¢8& ¢ SRS
© |[ZS|Elgs flg e |3 F 8| 2o
=~ § = o ) = jas) 7 o o™}
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O0beM nporpaMMsbl M BUbI Y4eOHOM padoThI
dopMa MpoBEAEHUS 3aHATUN WICKLIMW» MOApPa3yMeBaeT Takylo (opMy 3aHSATUM, B

IIPOIECCe KOTOPBIX MPOUCXOAUT pasButhe T.Ha3. SOft-skills (TeopeTwueckux 3HaHuil u
KOTHUTHBHBIX ITPHUEMOB) 00yJarOIINXCsl, 8 UMEHHO:
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® TEXHOJOTUS U300peTaTeIbCKON pa3sMUHKH U Jioruka TPU3;
® [IPOTUBOPEUYHME KAK OCHOBA U300pETEHMUS;
® uJcalbHBIA KOHEUHBIN pe3ysIbTarT;
® AJITOPUTM MPOEKTUPOBAHUS TEXHUUECKON CUCTEMBI;
® KOMaHJI000pa30BaHUE;
e paboTa B KOMaHJIE;
® JIMYHAsl OTBETCTBEHHOCTh U TaM-MEHEIKMEHT;
® [IPOEKTHAas JACSITEIbHOCTD;
® [IPOJIYKTOBOE MBIIJICHUE;
® yHUBepcalbHas MUpaMKIa MPOTrpecca;
® [UJIAHUPOBAHME U MOCTAHOBKA COOCTBEHHOTO IKCIIEPUMEHTA;
dopMa MpOBEACHUS 3aHATUN «IIPAKTUYECKUE 3aHATUSD) MOAPa3yMEBAET TaKYIO
(dbopMy 3aHATHH, B IPOIECCE KOTOPHIX MPOMCXOAUT pa3BuThe T.Ha3. hard-skills (HaBbikoB
Y YMEHMI1) 00y4aromuxcs, a UMEHHO:
e paboTa ¢ IPOCTBHIM HHCTPYMEHTOM (OTBEPTKA, MACCATHKH);
e pabota ¢ obopymoBanuem hi-tech-miexa (maiika, 1a3epHas pes3ka);
e pabora C mOporpaMMHBIM  oOecrieueHueM (HAcCTpoWKa  JIETHOTO
KOHTpOJUIEpa KBaJPOKOIITEpa, MPOESKTUPOBAHUE paMbl KBaJIPOKONTEPA);
® YIPaBJICHHE KBAJPOKOIITEPOM.
MartepuaibHO-TEXHHUECKOE 00eCTICUeHHE CM. B MIPUIIOKEHUU 1.
[IpaBuna BIOOpA MPOEKTA U IPUMEPHBIE TEMBI IIPOCKTOB CM. B TIPHIIOKCHHH 2.
[IprMepbI KEMCOB CM. B IIPUIIOKEHUH 3.

COAEPKXAHHUE YYEBHOTI O IIVTAHA

Ne i/m HanmenoBaHue TeMbl Coaepsxanue TeMbl

1 2 3




Teopusi MyJIbTHPOTOPHBIX CHCTEM.

Y CTpoiCTBO MyJIBTUPOTOPHBIX cucTeM. OCHOBBI

baok 1. KOHCTPYKLHH MYJIbTUPOTOPHBIX CHUCTEM.
OcHOBBI ylIpaBJIeHUS.
. [MpuHIWIBl  yOpaBleHUST  MYJIbTHPOTOPHBIMU
Honérbl HA cumyasTOpe.
CUCTEMaMHU.
1. BBojHas neKIus 0 coep>KaHuu
Kypca Amnmapatypa  paguoynpaBlICHUS:  MPUHIUI
’ NeNCTBHS, 0011Iee YCTPOHCTBO.
2. llpuHuunel ynpaBieHUs U
Texnuka  0Oe30macHOCTH TpH  pabore ¢
CTPOCHHE MYJIbTUKONTEPOB.
. MYJBTUPOTOPHBIMU CUCTEMAMH.
3. Texnuka 6e30MacHOCTH MOJIETOB
. DONEKTPOHHBIE KOMITIOHEHTHI MYJIBTHPOTOPHBIX
4. OcHoBBbI 351€KTpUyUecTBa. JInTHii- .
CUCTEM: MPUHIUIBI pabOoThI, 00IlIee YCTPOUCTBO.
MIOJINMEPHBIE AKKYMYJISITOPHL. .
. | JluTwii-monuMepHbIe  AKKYMYJSATOPBI M HX
5. TlpakTtuyeckoe 3aHSATUS C JIMTUMN- . -
3apsaHBIC YCTPOWCTBA: YCTPOMCTBO, MPUHITUI
MOJINMEPHBIMU  aKKYMYJISITOPaMH 9
JEUCTBHUSI, METOJIBI 3aPSIKH/Pa3PsAKU/XpaHCHUS/
(3apsinka/paspsiaka/0amaHCUPOBKa
/xpaHeHHC) 0aTaHCUPOBKH  aKKyMYJISITOpPOB,  Oe3omacHas
pabota ¢ 060pyTI0BaHUEM.
6. Texuonorus naiiku. Texnuka [Taiika 2JIE€KTPOHHBIX KOMIIOHEHTOB: HPHHIIHIIBI
0€30MacHOCTH. naiiki, oOy4yeHHe Maiike, Maika 3IEKTPOHHBIX
7. OOyueHue naiike. KOMIIOHEHTOB MYJIbTUPOTOPHBIX CHCTEM.
N [Tonérel Ha cumynsiTope: o0yueHue nojaéram Ha
8. Tlon€rel Ha cumynsATOpE. i
KOMIIBIOTEpE, MPOBEICHNE YUEOHBIX MOJIETOB HA
CHUMYJIATOpE.
CoOopka n HacTpoiika [TonérHblld KOHTPOJUIEP: YCTPOKUCTBO IOJETHOIO
BJok 2. | kBaapokonrepa.

Yyeoublie MoJaETHI.

1.

VYpasieHue 1nojaeTom
MyJabTUKONTEpA. [IpuHIMI
(GyHKIIMOHUPOBAHUS TOJIETHOTO
KOHTpOJIIEpa U anmnaparypsl
YIIPaBJICHHUS.
beckonnekTopHbIe ABUTaTENN U
peryssitopsl ux xona. [limarsr
Pa3BOJKH MUTAHUS.

COopka pambl KBaJpOKOMNTEPA.

ITatixa ESC, BEC u cunoBoit
YacTH.

OCHOBBI HACTPOWKH MOJAETHOTO
KOHTPOJIJIEPA C IOMOIIBIO
koMmnbroTepa. Hacrpoiika
Amnmaparypsl ynpaBiIeHHs.
Hacrpoiikn nonéraoro
KOHTpOJLIEpa.

WNHcTpyKTax no TEXHUKE
0€3011acCHOCTH ITOJIETOB.
IlepBble yueOHbIE MOJETHI:

«B3IET/IIOCAIKAY, «yIepKaHUE HA
3a/TAaHHOU BBICOTEY, TIEPEMEIICHUS
«BIEpEA-HA3aI,

«BIIEBO-BIpaBo». Pa3bop aBapuitHbIx
CUTYyaLH.

. BeimonHeHne MoJIETOB: «TOYHAs
Mocajika Ha yAAICHHYIO TOUKY»,
«KOpPOOOUKaY, CUEITHOKY,
«BOCBMEPKay, «3MEUKaY,

KOHTPOJLIEPA, IIPUHIATIBI ero
(YHKIIMOHMPOBAHUS, HACTPOHKa KOHTPOJUIEpA C
IIOMOIBI0  KOMIIBIOTEpPA,  3HAKOMCTBO  C
IPOrpaMMHBIM OOECIEUYEHUEM Ul HACTPOUKHU
KOHTpOJLIEPA.

beckomIeKTOpHbIE ABUTATENN U UX PEryIATOPbI
xoza: YCTPOMCTBO, MIPUHIUIIBL ux
(GyHKIMOHMpOBaHMS, Taiika JBuUrarenel u
PETyIATOPOB.

[Inatel pa3BogKK MUTaHMS: 0OIee yCTPOMCTBO,
XapakTEPUCTUKH,  MaliKa  peryjasiTopoB |
CWIOBBIX MNPOBOJAOB K IUIATaM  Pa3BOJKH
ITATAHHUSL.

WHcTpykTak mepel  NEpBBIMH  Y4eOHBIMHU
nonéramu. IIpoBeneHune y4yeOHBIX TMOJNETOB B
3aje, BBINIOJHEHHME 33JaHUM: «B3JIET/TIOCAIKAY,
«yIepKaHUE Ha 3aJaHHOM BBICOTE», «BIEPEI-
Ha3aJ», «BJIEBO-BIPABO», «TOYHAs IOCAgKa Ha
YAAIEHHYIO TOUKY»,

«KOPOOOUKay, «UYEITHOKY, «BOCBMEPKa»,
«3MeMKa», «OOJIET O KPyTy».

Paz0op aBapHiHBIX CUTYyalUi.
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Buaok 3.

Paborta B rpynnax Hajq
HHKEHEPHBIM IPOEKTOM.

1.

[IpuHIUIIBI CO3/TaHKS UHKEHEPHOU
MIPOCKTHOM PabOTHI.

Ocuossl 3D-nieuatn u 3D-
MOJIETIUPOBAHHS.

Pabora B rpymnmnax Haj
WH)KEHEPHBIM IIPOEKTOM
«becnunoTHas aBUaMOHHAS
CHCTEMay.

[ToaroroBka npeseHTanuu
COOCTBEHHO MPOSKTHOMN
paboTHI.

Pabota Hajg WH)XEHEPHBIM MPOEKTOM: OCHOBBI
TJIAHUPOBAHUSI TIPOEKTHOW paboThI, paboTa Haj
MIPOEKTOM B COCTaBE KOMAaH/IbI.

OcHoBbl 3D-meuatn u 3D-monenupoBaHus:
npuMeHsieMoe 00Opy/IOBaHHE U IMPOrPaMMHOE
obecnieueHue.

[Ipaktuueckass pabora B  rpymnmax  Haj
HWHXXEHEPHBIM MPOEKTOM 10 Teme «becrnuinoTHas
ABUAIMOHHAS CUCTEMAY.

[ToaroroBka u mpoBeJeHNE MPE3ECHTALIH 110
IIPOEKTY.
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YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE (68 yacos)

Ha3BaHue ypoka

KogunuecTBO 4acoB

Bbaok 1. Teopust MyJIbTHPOTOPHBIX
cucreMm. OcHoBbl ynpasJjieHus. [1o1érpl Ha
CUMYJISITOpeE.

BBOI[HaSI JICKIIMA O COACPIKAHNHU KypcCa.

[TpuHIUIIBL yIIpaBICHUS U CTPOCHUE
MYJIbTUKONTEPOB.

OCHOBBI TEXHHUKH O€30ITIaCHOCTH ITOJIETOB

(WD

OcHOBBI 25€KTpUYeCTBa. JInTHii-
MOJIUMEPHBIE AKKYMYJISITOPBIL.

I

[IpakTrueckoe 3aHATUS C JINTUM-
MOJIMMEPHBIMU aKKYMYJISITOpaMU
(3apsiaka/paspsiika/0anaHCHPOBKA/XPAHEHHE )

Texuomorus maiku. TexHrka 0€30MaCHOCTH.

\‘

OOyueHue namke.

N

[Ton€Tel HA cUMYyJISITOpE.

Bbaok 2. Coopka u HacTpoiiKa
KBaJIPOKONTEpPa. YueOHbIe MOJIETHI.

OOyueHne HaBBIKaM IMHJIOTHPOBAHHUS
KBaJIPOKOIITEPA Ha IPUMEPE HUTPYIIKH
3aBOJICKON COOpKHU

YnpasieHue nmojaeToM MyJIbTUKONTEPA.
[TpuHIMn GYyHKIIMOHUPOBAHUS TOJIETHOTO
KOHTPOJIJIEpA U allapaTypbl yIPaBJICHUSI.

beckonneKkTopHbIe IBUTATENN U PETYISATOPBI
ux xoja. I1naTel pa3Bogku nuTaHusl.

COopka paMbl KBaJpOKONTEPA.

(6}

ITaiixa ESC, BEC u cunoBoi yacTu.

OCHOBBI HACTPOMKH MOJETHOTO KOHTPOJUIEpA
C IOMOIIBIO KoMmITbtoTepa. HacTpoiika
armapaTypsl yIpaBJIeHUs

HNHcTpyKTaX MO TEXHUKE O€30MaCHOCTH
I0JICTOB.

[TepBbie yueOHBIC MOJETHI:
«B3JIET/IOCAIKAY,

[Ton€rel: «yaepkaHue Ha 3aJaHHON
BBICOTEY, IEPEMELICHUS «BIIEPEI-HA3aL»,
«BJIEBO- BIIpaBo». Pazbop aBapuitHbIx
CUTYaIWM.

10

BrinosHeHne NoJ€ToB: «TOYHAs ITOCaKa Ha
yAaJIEHHYIO TOUKY», KKOPOOOUKay,
«UYEJTHOK», «BOCBMEPKay», «3MENKa», «00JeT
0 KPyTy».
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Bbaok 3. Hacrpoiika, ycranoBka FPV —
000py10BaHMS.

OcHoBsl BuaeoTpaHcisnuu. [Ilpumensemoe
000pyJI0BaHUE, €r0 HACTPOHKA.

VYcraHoBKa U MOAKITIOYEHUE
paauonpUEMHUKA U BUJIE0000PYJOBAHUS.

[InmoTupoBanue ¢ ucnoap3oBanuem FPV-
000pyTOBaHUS.

buaok 4. PaGora B rpynnax Haj
HMHKEHEPHBIM IIPOEKTOM.

[TpyuHUMIIBI CO3aHUS HHKECHEPHOU
MIPOCKTHON PabOTHI.

PaboTa B rpynmnax Hajy HHKEHEPHBIM
npoekToM «becnuioTHast aBUallMOHHAs
CUCTEMAY.

[ToaroroBka mpe3eHTaIuu COOCTBEHHOM
MIPOEKTHOU pabOTHI.

W TOroBbIii KOHTPOJIb

[IpeseHTanus 1 3ammrTa rpyImnoun
COOCTBEHHOT'0 MHXKEHEPHOTO MPOEKTa
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YCJOBUSA PEAJIN3ALIUU TPOT'PAMMBI

AnnapaTHoe ¥ TEXHHYECKoe o0ecrevyeHue:
PaGouee mecto oOywaromierocs: HOyTOyK: MPOU3BOAUTEIBHOCT Tpolieccopa (1o
tecty PassMark — CPU BenchMark http://www.cpubenchmark.net/): He Menee
2000 emguaMUI; 00BEM omepaTuBHON mamsaTu: HE MeHee 4 ['0; 00BEM HakomuTeNs
SSD/eMMC: ne menee 128 I'6 (MaM COOTBETCTBYIOLIUM IO XapaKTEPUCTHUKAM
MIEPCOHAIILHBIN KOMIIBIOTEP C MOHUTOPOM, KJIABUATYPOH M KOJIOHKAMH );
PaGouee mecto HacraBHUKa: HOyTOyK: mporeccop Intel Core i15-4590/AMD FX
8350 — anamormyHass WM OoJjiee HOBas MOJEib, TI'padUUYECKUl IIPOIECCOp
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananoruusas uinu 0oJiee
HOBasi MOJieJib, 00bEM orepaTuBHOM namsaTu: He MeHee 4 [0, BuacoBsixoq HDMI
1.4, DisplayPort 1.2 wimu Oosiee HOBas MoOjeidb (WM COOTBETCTBYIOIIMM 10
XapaKTEepPUCTUKAM TEPCOHANBbHBIM KOMIIBIOTEp C MOHUTOPOM, KJIaBHATypoOHl U
KOJIOHKaMH ); TIPE3EHTAIIMOHHOE 000PYI0BaHNE C BO3MOYKHOCTBIO TTOAKITIOUEHUS K
KOMITBIOTEPY — | KOMIUIEKT; (UIAIMIapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas T0CKa,
COOTBETCTBYIOIINI HAOOP MUCHMEHHBIX MPUHAIJICKHOCTEN — 1 IIT.; euHas CeTh
Wi-Fi.
IIporpammHoe obecneyeHue:

— o¢uCHOE MPOrpaMMHOE 00ECIICUCHHUE;

— TMpOrpaMMHOE OOCCTeUYeHHE M1 TPEXMEPHOTO MOICIUPOBAHUS

(Autodesk Fusion 360);

— rpadUyYeCKUil peIaKTop.

Pacxoanbie MmaTepuaJbl:
e Oymara A4 nJisi puCOBaHUS U pacIieuaTK;

e Oymara A3 aJist pucCOBaHUS;

® Ha0op MPOCTHIX KapaHAallIel — M0 KOJIMYECTBY O0yHarOIINXCs;

® Ha0op YEPHBIX MIAPUKOBBIX PyUEK — IO KOJUYECTBY O0yUaIOIIUXCS;

o kieu [IBA — 2 mr.;

e KJIEW-KapaHJall — MO KOJUYECTBY 00YyUarolUXCs;

® CKOTY MPO3pPaYyHbIi/MATOBBIA — 2 IIIT.;

® CKOTY JIBYCTOPOHHUN — 2 IIT.;

e kaptoH/roppokaptoH s MaketupoBanus — 1200*800 MM, mo omaHOMY
JIUCTY Ha JBYX 00YYarolUXCs;

® HOXX MaKETHBIN — MO KOJUYECTBY 00yUYaIOIIUXCS;

e JIe3BUS JJId HOKA CMEHHBIEC 18 MM — 2 1mT.;

® HOXHHUIIBI — MO KOJIMYECTBY O0yYArOITUXCS;

® KOBPHK JIJIsI PE€3KH KapTOHA — IO KOJIMYECTBY O0yUaIOIINXCS;
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®OPMbI KOHTPOJIA

IIpuémbl 1 MeTOABI
Paszaen . Texnuyeckoe DopMblI
Dopmbl OpraHu3aluu JAupakTuyeckuu
HJIN TEMa < OCHaIllCHUC nmoaBeaAcHUA
3aHSATHIA 00pa3oBaTeIbLHOIO MaTepuaJl N
nporpaMmmal 3aHATHHU HUTOroB
npoiecca
Teopusi MyJJbTHPOTOPHBIX 3anucu B TETpaasx, [Tonér na
Jlexuus, nuckyccusi | becena mo Teme 3aHsTuS, J WuTepakTuBHas
CHCTEM. CIIPaBOYHBIN cuMyIsiTope 6e3
IIPAKTHYECKOE WHAMBHyalbHas paboTa JI0CKa, HOYTOYK C
OcHoOBBI ynIpaBJIeHHUS. matepuan u3 [10 ms OIIMO0K
. 3aHSATHE c 110 I10, RC-niynbT
Ilo1€TBI HA cUMYJISITOPE. MOJICTOB MTAJIOTUPOBAHUS
Coopka u TecToBbI€ MONETHI
“ Jleknus, HNucTpykuus no HNuTepakTrBHAs
HACTPONiKa Pabora B rpynmax, . Ha
JTUCKYCCHS, cOopKe, CIIpaBOYHBIA | JIOCKa, HOYTOYK C
KBaJpoKonrepa. WHIUBUAyaTbHAS paboTa COOCTBEHHOPYYHO
. MIPaKTUIECKOe matepuan u3 [10 s | [10, kBagpokonTep,
Y4yeOHbIe MOJETHI. cI10 coOpaHHOM
3ansTHe, WOrkshop MIOJIETOB RC-mynbT
KBaJIPOKOITEPE
Hacrpoiika, HNHrepakTuBHas
craHoBka FPV Jlexmus, o OCKa, HOYTOYK C
y H Pabora B rpynmax, CnpaBouHBIii . yToy Brinonnenue
— o0opynoBanust JUCKYCCHS, 10, kBagpoxkonTep, .
WHIUBHAyalIbHas pabota | martepuan u3 [10 mis moaéros ¢ FPV-
MPaKTUYECKOE ouxu g FPV-
c 10 II0JIETOB 00opy10BaHUEM
3ansaTHe, Workshop noyieros, FPV-
MOJIYJTh
Padora B rpynnax Meron 3anau, HoyTt0yx,
HaJl UHKEeHEPHBIM METO/1 KEHCOB, Pabota B rpynmax 3anucu B TETpaIsix WHTEpaKTUBHAsS 3ammura npoekTa
NMPOEKTOM. paboTa B rpymnmnax JIOCKa
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OHEHOYHBIE MATEPHUAJIBI
B manHOM paszzgene OTpakarOTCS OLEHOYHBIE MAaTE€pHUANIbl, MO3BOJISIOIINE
ONPEAECTUTD TOCTHKEHUE YUAIIUMUCS TUIAHUPYEMBIX PE3YJIBTATOB.
Oyenka pe3y1bmamueHocmu
peanuzayuu 0ONOIHUMENbHOU 00Ue0bpazoeamebHol 0owepassusarouiel

npocPaAMMbL
BxoaHasi fMarHocTuka
Huszkuti yposenw Cpeonuil yposenv Boicokuii yposens
Kpumepuii 1: Teopemuueckue 3Hanus
[TosnHOE OTCYTCTBUE Nwmerotcs 3HaHUE TEXHOJIOTUH
MPEICTABICHUM O TAHHOM | MPEICTaBICHUS O W3TOTOBJICHUS
HanpaBJICHUH JAHHOM HaIpaBJICHUU KBaJpakonrepa
Kpumepuii 2: Braoenue cneyuanvroti mepmunono2uet
Heznanue tepmunonoruun | HesnauurtenbHbie 3HaHWE TEPMUHOJIOTUH
U3y4aeMoro Kypca poOeIbl B 3HAaHUE Kypca

TCPMHUHOJIOTHH KypcCa

Kpumepuii 3: I[lpakmuueckue ymeHnus u HagvlKu npedycCmompeHHvle Npocpammoll

Heymenue nosb3oBaTbes YMeeT npaBuiIbHO YMeHue npaBuiibHO
(cmaboe ymeHue) I10JIb30BAThCS I10JIb30BAThCS
I10JIb30BATHCS KOJIOIMMU | PaCIIpOCTPAHEHHBIMU UHCTPYMEHTAaMU, YMEHUE
U PEXYIIUMU MHCTPYMEHTaMHU, UMeeT | paboTaTh C
UHCTPYMEHTaMH, IIPEACTABICHUE O UHCTPYKLIMOHHO-
KJICAIIMMU COCTaBAMU; I10JIb30BAHUE TEXHOJIOTUYECKOU
HEYMEHME I10JIb30BaThCs VHCTPYKIMOHHO- kapToul. Imerorcs
MHCTPYKIIMOHHO- TE€XHOJIOTUYECKOU HABBIKH PabOTHI C
TEXHOJIOTMYECKUMHU kaprou. merores IIPUPOIHBIM

KapTamu HEOOJIbIINE HABBIKU MaTepUaJIoOM, C IIPSKEN

paboThI C MPUPOIHBIM
MaTepralioM, C IPSIKEH,
HUTKaMH

Kpumepuii 4. Teopueckue Hagviku

OtcytctBust TBOpuecTBa B | Hebomnbime nposiBiieHus | YMepeHHOe NposBICHHE

pabote TBOPYECTBA B OCBOCHUU | TBOPUECTBA B OCBOCHUH
y4eOHOro Matepuasia y4eOHOro Marepuasa

Kputepun 5: CaMOCTOSTEIBHOCTD

Heymenue paboTathb ONHU30IUYECKUE [lepnognyeckoe

CaMOCTOSITEJILHO PUMEHECHUS IPUMEHEHUS
CaMOCTOSITEIIbHOCTU CaMOCTOSITEJIbHOCTH B
paboThI paboTte
Texkyuiass JMArHOCTHKA

Huszxuii yposenw Cpeonuil yposenn Buvicoxuil yposenw

Kpumepuui 1. Teopemuueckue 3nanust
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OtcyTcTBUE 3HAHUM
(cnaOble 3HAHUSA)
TEXHOJIOTHH U3TOTOBJICHUS
WU3JICI1M, HE3HAHUE
npaBmI 00paleHus co
CHeIUaTbHBIMU
WHCTPYMEHTaAMHU

He3nauntenapHble
MpoOesbl B 3HAHUHU
TEXHOJIOTUH
U3TOTOBJICHUSA U3ICIINU

IIpouHoe 3HaHue
TEXHOJIOTUHU
W3TOTOBJICHUS U3CIUS

Kpumepuii 2:

BﬂaOeHuecneuuaﬂbﬂoﬁinquuHOﬂoeuu

Cmaboe 3HaHUE
TEPMHHOJIOTHH Kypca

Hes3nauurennanie
MpoOesbl B 3HAHUHU

TEPMHHOJIOTHH Kypca

3HaHUE TEPMUHOJIOTUH
Kypca

Kpumepuii 3. Ilpakmuueckue ymeHusi U HA8bIKU, NPEOYCMOMPEHHbIE NPOSPAMMOU

Cnaboe ymeHue
MOJIb30BAThHCS
CHeIUaTbHBIMU
WHCTPYMEHTaMHU, cjiaObie
HaBBIKU PabOTHI C
WHCTPYKITMOHHO-
TEXHOJIOTUYECKUMHU
KapTaMu, c1a0ble HaBBIKU
BBITIOJIHEHUS U3/IeIIUN

YMeHue npaBuIbHO
MMOJIL30BaThCs OOIBIICH
YacTBIO CIEIHATBLHBIX
WHCTPYMCHTOB, YMCHHE
BBITIOJTHATD U3ACIHS IIPH
HEOOIBIION MOIEPIKKE
rearora

YBepeHHast paboTa c
WHCTPYKIIMOHHO-
TEXHOJIOTUYECKUON
KapToH; 11eJIeco00pa3Hoe
UCIIOJIb30BaHUE
UHCTPYMEHTOB,
aKKypaTHOCTb,
SKOHOMHUYHOCTH B
pacxoJ0BaHUU
MaTepuaioB, IPOYHbBIC
YMEHHUS U HABBIKH
paboThI

Kpumepuii 4. Teopueckue Hagviku

OtcyTcTBHE TBOpUECTBA B
pabora

CoueraHnue
PENPOTYKTUBHBIX U
TBOPYECKHI HABBIKOB

BriaBukeHne HOBBIX
UJIEH, CTPEMIICHUE UX
BOILIOTUTH B CBOECH
pabote

Kpumepuu 5: Camocmosamenvrocmo

Heymenue pabotath
CaMOCTOSITENIHO

CoyeTanne HaBHIKOB
CaMOCTOSITSIILHOMU
paboOTHI MO/
PYKOBOJCTBOM U
KOHTPOJIEM TIeJlarora

CrpemieHne KaKk MOXKHO
Yarie nposiBIsATh
CaMOCTOSITENIbHOCTD B
pabote

HTorosass AMarHoCTUKAa

Husxuil yposeno

CpeoHuti yposers

Buvicokuti ypogerv

Kpum

epuil 1: Teopemuueckue 3HaHUs

Cnaboe 3HaHHE
TE€XHOJIOTUU U3TOTOBJICHUE
W3JIeNNH, c1adoe 3HaHUE
npaBui 0€30MacCHOCTH

He3nauutenanpHbIe
npoOeJibl B 3HAHUU
TEXHOJIOTUH
W3TOTOBJICHUS U3CIUN

Tpyda

[Ipounoe 3HaHue
U3TrOTOBJICHUE U3CIUN
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Kpumepuii 2: Bradenue cneyuanvHot mepmMuHonio2uu

Cnaboe 3HaHUE He3nauurenbHbie OtcyTcTBUE NPOOENOB B
TEPMHUHOJIOTUH Kypca npoOesbl B 3HAHUU 3HAaHUU TEPMUHOJIOTUH

TEPMHUHOJIOTUH Kypca Kypca
Kpumepuii 3. Ilpakmuueckue ymeHus u HA8bIKU, NPeOyCMOMPEHHbBLE NPOCPAMMOU
JlommyckaeTt OIIMOKH B YmMenue pa3pabartbiBaTh | YBepeHHas paboTa ¢
TEXHOJIOTHH M3TOTOBJICHUS | COOCTBEHHBIC ICKHU3 TEXHOJIOTUYECKOU
W3/CNINM, HEAaKKYpaTHOCTh | U3JENHs, JOMYCKAIOTCS | KapToid; yMEeHUE
B paboTe, omuOKU B HE3HAYUTEIIbHBIE pa3pabaThIBaTh
00OpallleHUH COo OIIMOKY B TEXHOJOTUU | COOCTBEHHBIN ICKU3
CIIeIMAJIbHBIMU W3TOTOBJICHUS U3ICUs, | U3/IENIUS U TEXHOJOTHUIO
UHCTPYMEHTaMU, ci1adbie IPUCYTCTBUE HABBIKOM | €rO MU3rOTOBJICHHUS;
HaBBIKU paboTa ¢ aKKypaTHOCTH, 1eJIecoo0pa3Hoe
TEXHOJIOTUYECKOU KapTOl | SKOHOMUYHOCTH B HCIIOJIb30BaHUE

pabote ¢ MaTepralaMH, | UHCTPYMEHTOB,

cOOJIIOICHUE TTPaBUII aKKypaTHOCTb,

TEXHUKHU O€30MaCHOCTU | PKOHOMHUYHOCTH B

M0J] KOHTPOJIEM pacxo/I0BaHUU

nejarora MaTepUaioB

Kpumepuii 4. Teopueckue Hasviku

Crna0Obie MposIBICHUS YMepeHHbIe [IposiBieHue
TBOpYECTBA MPOSIBJICHUS TBOPUYECTBA | MHAUBUIYATbHOTO

B paboTe TBOPYECKOT0 MOAXO0/a K

BBITIOJTHEHUIO JTIO00TO
W3 ICIIHS
Kpumepuu 5: CamocmosmenbHocmbs

CrnaOble HaBBIKH YmepenHoe Bricokopa3BuToe ymeHne
CaMOCTOSTENILHON pa0OThl | MPOSIBIICHUE CaMOCTOSITENIbHO, 0€3

CaMOCTOSITEJIbBHOCTU B | TOMOIIIM TIeAarora,

paboTte BBITIOJTHSITh U3EIIHS

METOANYECKHUE MATEPHUAJIBI

Opranmzanuu ~ 00pa3oBaTeIbHOrO  MIpolecca MO  JAOMOJHUTEIbHON
o0mreo0pazoBaTenbHON  OOIIEPa3BUBAIOIICH POTrpaMMe OCYIIECTBISICTCS OUHO-
3a04Ho, 6 pasHoso3pacmHuix 2pynnax. KOMIJIEKCHbIE 3aHATHS MPOXOIAT 10
KOMOMHMPOBAaHHOMY THITY, TaK KakK BKJIIOYaeT B ceOs MOBTOPEHUE MPONIECHHOTO,
OOBSICHEHHE HOBOTO, 3aKPEIJICHIE MaTepralia 1 MOABEACHUE UTOTOB.

Ha 3aHATHSIX HCIONB3YIOTCS CHEAYIONINE popMbl U MemOoObl peanru3ayuu
nPOSPAMMbL.

Paznuunbie hopmur yueObHOM  paboThl  (BUA ~ 3aHATHS)  CYIIECTBEHHO
MOBBIAIOT 3P PEKTUBHOCTH 3aHATUN U UHTEpeC o0ydaromuxcs Kk HuM. [Iporpamma
peaycMaTpuBaeT HCIMOJIb30BaHUE (PPOHTAIBHOM, WHAMBUAYAJIbHOM, IpyNIoOBOU
dbopm yueOHOM paboThl ydamuxcs. OpoHTanpHas (Gopma mpenamnonaraet mnojaaqy
y4eOHOro MaTepuaia BCEMYy KOJUIEKTHBY yuwamuxcs. WnauBuayanbHas (opma
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IpeanojaraeT CcaMoCTOATENbHYI0 paldoTy yuamerocs. Ilpu sTtom mnenmaror
OKa3bIBACT y4allEMyCs TAKyIO ITIOMOIIb, KOTOpPasi HE MOAABISET €r0 aKTUBHOCTH U
CIIOCOOCTBYET BBIPaOOTKE HABBIKOB CAMOCTOSTEHHOU padoThl. B X0me rpymmoBoit
paboOThl ydalMMcsl IPEIOCTABISETCS BO3MOXKHOCTh CaMOCTOSATENBHO IOCTPOUTH
CBOI0O PAabOTy Ha OCHOBE MPUHUMIA JAESITHIBHOCTHOIO NOAX0nAa. ['pymnmoBbie
3aHSTHS TO3BOJISIOT BBHITIOJHATH CJIOXHBIE TPYJOEMKHE pabOThl ¢ HAUMEHBITUMU
3aTparaMu Marepuaiia M BpeMeHdu. [lpu 3ToM Kaxkapli oOyuaromuiics
oTpabaThiBaeT MpPUEMbl Ha OTACIBHOM (PparMeHTe, KOTOPBIH SIBISIETCS YaCThbIO
LEJIOTO U3JIEIIHNS.

Ecnu roBoputh 0 hopmax yueOHBIX 3aHSATHH, TO OCHOBHAsl Macca y4eOHOro
BPEMEHHM OTBOJUTCS HA JICKIMOHHO-TIPAKTUYECKHE 3aHATHS, TAE€ ONTUMAIBHO
COUETAIOTCSI TEOpPUST U MPAKTUUECKHE YNpaxXHEHUs. ITO  0OYCJIOBIECHO
cnenuukoi kKypca: 4To0bl 3PGEeKTUBHO OBIAJAETh HAaBBIKAMU PabOThI ¢ OymMaro u
HUTKaMU, HY>KHO BCJIE]l 32 TEOPETUYECKUM U3YUECHHEM ITPUEMOB OTpadOTaTh UX Ha
npakTuke. B 4ucToM Buje MpakTUUECKUE U JICKIIMOHHBIE 3aHSATHS MPEICTABICHBI B
MEHBIIIEH CTEIICHHU.

[ToMuMO JIEKIMM YW OPAKTUYECKUX 3aHATHH MporpaMma MperyCcCMaTpUBAET
BBICTAaBKH, KOHKYPCHI IPO(HECCHOHATBLHOTO MAaCTEPCTBA, TECTUPOBAHUE.

BricTaBky, spMapku, KOHKYPChI Npo(heCCHOHATBHOTO MAacTEPCTBA MO3BOJISIOT
IIPOJIEMOHCTPUPOBATH PE3YJBTATHl CBOMX TPYIOB 3a OIPEIEICHHBIA MEPHOJ
BPEMEHHU. DTO MO3BOJISET YUAIIMMCS KpUTUYECKU OLIEHUBATh CBOU PaOOTHI, JIy4Ilie
MOHATh UX IOCTOMHCTBA M HEAOCTATKH, UTO SIBIISIETCS CTUMYJIOM ISl AJAIbHEHIIETO
TBOPYECKOI'0 POCTA.

B nporpamMmme npeaycMOTpeHbl KOHTPOJIbHBIE YaChl OCIE U3YUEHUS KaXKI0T0
6moka. Ha Tux 3aHATUSAX Meqaror mpoBOAUT TECThl, aHKETUPOBAHUE, BUKTOPUHBI,
BBICTaBKH C I1€JIbIO BBISBJIICHHS KAYECTB 3HAHUM, YMEHUHN, HABBIKOB 00YYarOITIXCS.

Yro kacaetcs Memooos paboThl, TO MNpPOrpaMma MPEINOJaraeT COYETaHUS
PENPOTYKTUBHOM M TBOPYECKOM IEATENBHOCTH. BO Bpemsi 3HAKOMCTBA C HOBBIM
MaTepuaioM AESTEILHOCTh HOCUT PENPOIYyKTUBHBIN XapaKTep, TaK Kak ydaliuecs
BOCIIPOU3BOJAT 3HAHMS M CHOCOOBI AeHCTBUN. PenpoiyKTHUBHAs AESTENIbHOCTh
BbIpaxkaerca B ¢opme ynpaxkHeHud. [ToMck HOBOTO CTHIISI, HOBBIX 3JIEMEHTOB,
co3fgaHusi paboT MO COOCTBEHHOMY OJCKH3Y SBISIETCS NPUMEPOM TBOPUYECKOMN
NEATEIIBHOCTH.

Cpenn METOJ0B, OINpPEACNIIEMBIX MO MCTOYHUKY WH(OpMAIMU, Ha 3aHITHSIX
UCIIOJIB3yeTCsl OOBsiICHEHHE (MPU 3HAKOMCTBE COCBOMCTBaMM OyMmaru, TPSDKU,
HUTOK, C TEPMHUHAMHU), HHCTPYKTaX (O0O0BsICHEHWE MPABUILHBIX MPUEMOB PabOTHI,
WCIIpaBIICHUE MW TPEAYNPEKICHHE OmuOoK), Oecema (HeoOXomuma s
MpPUOOPETEHUST HOBBIX 3HAHWM W 3aKpeIUICHUs WX IyTeM YCTHOTO OOMEHa
MHEHUsIMH). boribiioe 00pa3oBaTenbHO-BOCTIUTATEIBHOE 3HAYEHHUE UMEIOT
Oecenpl. JleMOHCTpallMOHHBIE METOABl PEATU3YIOT NPHUHLMI  HAIJISIHOCTH
oOyueHnus. JlemMoHCTpalus NPUCYTCTBYET MPAKTUYECKH Ha KaXIOM 3aHATHH U
COYETAETCS CO CIIOBECHBIMU METOAAMU.

[Temarory He0oOX0IMMO JOOMBATHCS PAIIMOHAIBHOTO BEIOOpA METOIOB U
ONTHUMAJIBLHOIO X COYCTAHUS.
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Bocnumamenvuasa cocmasnaowas pe3yivomamos:

VBrneduenue peOEHKAa H30paHHBIM BHUJOM JCATEIBHOCTH BBIpAXKACTCS B
MPOSIBJICHUH WHULIMATUBBI HA 3aHITHUH, CHCTEMAaTUYECKOM YYaCTUU B KOHKYypCax U
MEPOIPUATUSIX M PE3YyJIbTaTUBHOCTH JAeATenbHOCTH. CIocoOHOCTh paboTaTh B
KOJUIEKTUBE U JEJIUTHCS JIMYHBIM ONBITOM. (OTBETCTBEHHO OTHOCHUTCS K
pe3yJibTaTaM BBINOJIHAEMOMN paOOTHI.

TemaTuka 3aHATUN CTPOUTCS C YUETOM HHTEPECOB yUYalIUXCs, BOSMOKXHOCTHU
UX CaMOBBIpDAKEHMs. B Xoxe YCBOEGHHMS JE€TBMHM COJAEpXKAHUS IPOrPaMMBbI
YUYHUTBIBAECTCS TEMII Pa3BUTHSA CIEHUAIBHBIX YMEHMH W HABBIKOB, CTEIICHb
IPOABUHYTOCTH 1O 00pa30BaTEIbBHOMY MAapIIPYTy, YPOBEHb CAMOCTOSITEIILHOCTH,
yMeHHE paboTaTh B KoJuleKTHBe. [IporpamMma mo3BoisieT MHIUMBUIYaIU3UPOBATH
CIIO)KHBIE paboThl: Oojiee CHJIBHBIM JeTsIM OyAeT UHTEepecHa CIIOKHas
KOHCTPYKLUS, MEHEE MOATOTOBICHHBIM, MOXHO MPENJIOKUTh padoTy mpoie. Bee
3aHATHS YCTPOEHBI TaK, YTO KAXKIO€ 3aJaHuE JaeT BO3MOXKHOCTb pEOEHKY
IPOSIBJISITh CBOM TBOPYECKHE CIOCOOHOCTH, HE OrpaHuuYuMBas CcBOOOAY,
BOOOpakeHue U (haHTa3uUIo.

Pa3HooOpa3ue mnpodeccuoHanbHBIX TEXHUK, XYJI0)KECTBEHHBIX NPUEMOB Ha
3aHATHUSX T[OMOTAET PACKPBITh HWHJMBHIyalbHbIE BO3MOKHOCTH M CIIOCOOHOCTH
KQKJOT0, TO €CThb MPOSIBUTH CBOE sI, OTKPBITh Ce€0s, KaKk JMYHOCTb. | aBHas
OCOOEHHOCTh 3aHATUN - MHAWBUIYAIbHBIA MOAXOJA K KaXKJIOMY pEeOEHKY, HAyUUTh
ux paboTaTh ¢ pa3HbIMU MaTepHaIaMu.

3aHATHA 1o IporpaMme  MPOBOJSATCS Ha  OCHOBE o0umx
NEJaroru4ecKux nPUHYUnos:

1) [TpuHIHMIT JOCTYITHOCTH U TIOCJICAOBATEIBHOCTH MPEIOIaraeT OCTPOCHHE
y4eOHOro Mpoliiecca OT IPOCTOrO K CI0KHOMY.

2) Yder BO3pacTHBIX OCOOCHHOCTEH — COJACpKaHHEe M METOAHMKAa PabOThI
JOJIKHBI ObITh OPUEHTUPOBAHBI HA JETEl KOHKPETHOTO BO3pacTa.

3) [IpuHIMI ~ HAMJSIIHOCTH — TPEATOJIaraeT — IIUPOKOE  HCIOJIh30BAHUE
HaIJISIHBIX M JIMJAKTUYECKHX [MOCOOMH, TEXHUYECKUX CpEACTB OO0ydYeHus,
Jenaronmx yueOHO-BOCIUTATENbHBIN Mpoliecc 0osee 3(hPEeKTUBHBIM.

4) TTpuHIMIT CBSI3U TEOPUU C IPAKTUKON — OPraHMYHOE COYETaHHEe B paboTe ¢
JE€TbMU HEOOXOJIMMBIX TEOPETUYECKUX 3HAHMW M MPAKTHUYECKHX YMEHHH U
HABBIKOB.

5) [IpuHIun pe3yabTaTHBHOCTH — B MPOrPaMMe JOJDKHO OBbITh yKa3aHO, YTO
y3HAeT U YeMY HayUUTCS KaXKAbli peOeHOK.

6) [IpuHIMI aKTyaabHOCTH TPEAINOIAracT MaKCUMAIbHYIO TPUOIHMKCHHOCTh
COJIEp>KaHMs IPOrPaMMBbl K PEaIbHBIM YCIOBHM KM3HU U JIESTEIBHOCTD JAETEM.

7) IlpuHIMI IEATETBHOCTHOTO TOAX0Ja — JIF0OBbIE 3HAHUS MPUOOPETAIOTCS
peOEHKOM BO BpeMs aKTUBHOM JESITEIbHOCTH.

8) [lpuHuMI ~ KyJabTYypOCOOOPa3HOCTH  OCHOBBIBACTCSI HA  I[CHHOCTSX
PETHOHAIBLHOM, HAIlMOHAJIBHOW U  MHUPOBOM  KYJIBTYpPbl, TEXHOJOIMYECKHU
peanu3yeTcss MO CpelCTBaM KYJbTYpPHO-CPEIOBOrO TOJXO0Ja K OpraHU3aliU
NEeSATEIbHOCTH B IETCKOM OObEIMHEHUU.
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9) IIpuHIKTT TAPMOHHUH MPOCTOTHI U KPACOTHI JISKHUT B OCHOBE JIFOOOTO BHUA
JESITENbHOCTH, OTHOBPEMEHHO SIBJISIETCSI KPUTEPUEM TBOPUYECKOM JEATEIBHOCTH U
PE3yIBTATOM B MPOIIECCE CAMOPA3BUTHS TBOPUECKUX CIIOCOOHOCTEH.

Ileoazocuueckue MexHO0102ul, UCTI0JIb3yEMBIE o porpamMme
«becnnmiloTHBIE JIeTaTe/IbHbIE ANNIAPATHD)

o Texnonoecuss  oupgepenyupyemoco  0b6yuenus CioCOOCTBYET  CO3IaHHIO
ONTUMAJbHBIX YCJIOBUU [JIi Pa3BUTHUS UHTEPECOB U CIOCOOHOCTEH YYalUXCH.
MexaHu3MOM peasii3aluu SBISIOTCS METOIbl MHIAUBUAYaJIbHOTO OOYyUEHHUS.

o Texnonoaus AUYHOCMHO-OPUEHMUPOBAHHO20 00VYeHUs — ITO OpraHu3alus
BOCITUTATEIBHOTO MPOIECCa HA OCHOBE ITyOOKOTO yBaKEHUS K TUYHOCTU PEOEHKA,
y4€Te 0COOCHHOCTEN €ro MHAMBHUAYAJIbHOTO PAa3BUTHS, OTHOIICHUS K HEMY KakK K
CO3HATEJIbHOMY, MTOJTHOIPABHOMY " OTBETCTBEHHOMY YYaCTHUKY
o0pa3oBaTenpbHOTO Tpoiecca. ITo (OPMHUPOBAHME LIETOCTHOW, CBOOOIHOM,
PACKpPENONIEHHON JIMYHOCTH, OCO3HAIOIIEH CBOE MJOCTOMHCTBO M YBaKaIOUICH
JIOCTOMHCTBO Y CBOOOAY JIPYTUX JIOJIEH.

o Texnonocus npobremno2o 00yYeHUs CTaBUT CBOEH 1IEJbI0  Pa3BUTHE
MMO3HABATEJIbHOW AKTUBHOCTM M TBOPYECKOM CAMOCTOSITEIIBHOCTH YYaIllHXCS.
Mexanu3zmMoM peanu3ali SABJISETCS MOUCKOBBIE METOAbI, MpPUEMa IOCTAaBKH
MMO3HABATEIbHBIX 33/1a4, IOCTABUB MEPE] YYaIlIMMUCS 3a/ady, KOTOPYI OHH
BBITIOJIHSIFOT, UCITOJIB3YSI UMEIOIIMNECS Y HUX 3HAHUS U YMEHUS.

o Texnonoeus passugaroweco o6ydeHusi, TPU KOTOPOM TJABHOW IIEJIbIO
SBJIIETCSI CO3/IaHHE YCIOBUHM IS Pa3BUTHUSL TICHUXOJOTMYECKHX OCOOCHHOCTEH:
CIIOCOOHOCTEM, MHTEPECOB, TUYHOCTHBIX KaueCTB M OTHOUICHUU MEXIY JIIOJAbMHU,
[P KOTOPOM YUYMUTBHIBAIOTCS U UCIOJIB3YIOTCSA 3aKOHOMEPHOCTH Pa3BUTHS, YPOBEHD
u crnocoOHocTH uHAMBKMAYyMa. [lojg pasBuBaronuM o0Oy4YeHHUEM IMOHUMAETCS
HOBBIM, AaKTUBHO-ACATENBHBIM CHOCOO  OOy4YeHus, WIyINIHMA HAa  CMEHY
O00BSICHUTETLHO-UJUTFOCTPATUBHOMY CIIOCO0Y.

o Texnonocuu compyonuyecmea peaanu3yloT paBEHCTBO, MAPTHEPCTBO B
OTHOIIICHUSX mexarora W pebenka. Ilemaror u  ydamuecss COBMECTHO
BBIPA0ATHIBAIOT II€JIM, COJIEpXKAHUE, [al0T OIICHKH, HaXOJsCh B COCTOSHUU
COTPYIHUYECTBA, COTBOPUYECTRBA.

o 300posvecbepezarowjue mexHoao02uu — CO31aHNE KOMIUIEKCHOM CTpaTeruu
YIIYUIIEHUsI 30pPOBbs yUaIIUXCS, pa3paboTKa CUCTEMBI MEp MO COXPaHEHUIO
3JI0POBbsSI IeTeH BO BpeMsi 00yUEHUS M BRIPAOOTKA 3HAHUI U HABBIKOB, KOTOPHIMHU
JIOJKEH OBJIAJIETh yYaIIUUCS.

o Unghopmayuonnvie MexHOoI02Ul, UCTIONIb3YIOIINE CIICI[MaJIbHBIC
TeXHUYECKHE HWH(POPMAIMOHHBIE CPENICTBA: KOMITBIOTEp, ayauo-, BUACO-, Teje-
CpelcTBa 00yUeHUSI.

Hcnonb30BaHWE NEPEUYUCICHHBIX TEXHOJIOTUW XapAKTEPU3YET LIEJIOCTHBIN
oOpa3oBaTenbHBIM Tpolecc M sBIseTcs (GopMoOil opraHu3zaluu ydyeOHOM U
TBOPYECKOM JEATENIBHOCTH, T/I€ KaXIblii peOEHOK HE TOJIbKO O00eCTeurBaeTCS
MOJIHOM CBOOO/ION TBOPYECKON WHHUIIMATHUBBI, HO U HYXKJIAETCA B MPOJYMAHHOU
CTpaTeruu, 0T00pe CPe/ICTB BhIPAXKEHUS, TFITAHUPOBAHUM JICSITEIHHOCTH.

Memoouka nposedenust 3aHAmMUs
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OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI

. Bemynumenvuasn wacmo. Iloka3 roroBoro u3ieius OTACIHHO H B KOMITO3UIHH

. Iloocomoeumenvuasn uacmo. Pazoop (GopM CIIOKHOTO H3JIETHS, OMpeIcIICHIE
ero UCXOIHBIX (hopM.

. OcnosHas ywacme. [1o3TariHOE U3TOTOBJICHUE U3ICIUS 110 HHCTPYKIIHH.

. 3akmouumenvras wacme. CaMmocTosTeNIbHAS — padboTa no oOpasimy win

3aBCPHICHHUC U3ACIINA, JOIIOJIHCHUC CT'O CaMOCTOSITEIbHOM (baHTaSHfIHOI)'I HYaCTbIO

KOHWlpOJZbHO'M3]I/l€pum€]lebl€ mamepudaibl

Pa3znes nporpaMmmsl

MeTOIlI)I KOHTPOJIA

1 roa o0yuenmust

OpraHu3auoHHBIHI

CobecenoBanue

AHKETUPOBAHHE

I1.PaGoTa ¢ mpupoiHbIM
MaTepHaioM

Bompocs! k Oecene
Kaprouku-3amanus

[TpakTudeckoe 3agaHue.

AHanu3 1 caMoaHaIIu3 JETCKUX paboT
Hab6nronenue

[II.MonenupoBanue Ha
IIJIOCKOCTH.

Y CTHBIN OnpocC
Bormpocs! k Gecene

IIpakTyeckoe 3agaHue ¢ TBOPYECKUM YKIOHOM
KapTrouku-3ananus

[V. Bszanue kproukom

YcTHBIN 01TpocC
Bompocs! k Oecene
[IpakTueckoe 3ajaHle ¢ TBOPUYECKUM YKIOHOM

AHaJIM3 ¥ caMOaHaJlu3 JIETCKUX padboT

Kaprouku-3ananus

DTH JONOTHUTENBHBIC Pa3pabO0TaHHbIE KOHTPOIHHO-U3MEPUTEIIbHBIC MAaTEPHAIIBI
MO3BOJISTIOT BHICTPOUTH A (PEKTUBHYIO CTPATETHIO TIO PA3BUTHUIO CITOCOOHOCTEMN
KaXJ0TO yYallerocs, a 3Ha4YUT CAENATh JIJI HETO KAXI0€ 3aHATHE TPOAYKTUBHBIM.
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HPUJIOKEHUE 1

MartepuajJbHO-TeXHHYECKOE o0ecneyeHue

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

KoMIIIeKT 1715 U3ydeHus: OCHOB PaIUO03JIEKTPOHUKH U

13 MIPOrpaMMHUPOBAHUSI MUKPOKOHTPOJLIIEPOB (0OpTOBOIA KomMruiexT 15 mporpaMMupoBaHust
KOMIIBIOTEP, PaIMOMOJIEM, BUACOKAMEPA, INEKTPOHUKA, KOITEpPa
110)
Konrep st HayaneHOTO
14 KBanpokonrep 3HAaKOMCTBA, OTPaOOTKHU a30B
MUJIOTUPOBAHHUS

15 KBangpokonrep ¢ ¢porokamepoit Ha Kontep 1t 06ydenue aspochEMKeE,

TUPOCTAOMIN3UPOBAHHOM TO/IBECE HacTpoiike u oociyxuBanuio bAC

Kongeprormian aiis o0y4yeHus

16 KoHBepTomian HACTpOiike, 00CITyKUBaHUIO U

skcrryaranuu bAC
MEPCIIEKTUBHBIX TUIIOB
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(DOTOKaMepa JJIA YCTAaHOBKH Ha

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

HOHaanHﬂbOpMaHHOHHOFO

3.1 LED manens
MaTtepuana

3.2 Hacrennoe kperienne kperienne LED nanenu

4 PacxogHble MaTepHAaJIbI U 3aMIaCHbIE YACTH

5 Mebean
51 KoMILICKT MeGenm Pa3menienue y4eHUKOB B y4eOHOM

KaOuHeTe

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

O0TX0a0B
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HNPUJIOKEHHUE 2
IIpaBusa BbIOOpPa TeMbI POEKTA

CniocoOnI perieHus mpoodJieM HAYMHAOIIMMHU HUCCIEA0BATSIIIMH BO MHOT'OM 3aBHCST OT BbIOpaHHOW TeMbl. Hajgo moMoub JeTsM HalTH BCe IMyTH,
BEYIIUE K JIOCTHXKCHHUIO 1IEJTH, BBIACIUTE OOIICPUHSATHIC, OOIIICH3BECTHBIC M HECTAHAAPTHBIC, ATbTCPHATHBHBIC; CACIIATh BRIOOP, OLIEHUB 3 (HEKTUBHOCTD
Ka)kJI0ro crocooa.

IIpaBuio 1. Tema nomxHa ObITh MHTEpPECHA PeOEHKY, JAOKHA yBieKaTh ero. MccnenoBarensckas pabota 3QdeKkTHBHA TOIBKO HA JOOPOBOIBHOM
ocHoBe. Tema, HaBsI3aHHAs YYEHUKY, KaKOH Obl BXKHOM OHa HU Ka3ajach B3POCIbIM, HE JJACT JOJIKHOTO 3 dekTa.

IIpaBuio 2. Tema nomkHa OBITH BRIMIOJHUMA, PEIICHUE €€ JOJKHO OBITh MOJIE3HO YYaCTHUKaM HcciieqoBanusa. HatoiakHyTs pebeHKa Ha Ty HJICI0, B
KOTOPOM OH MaKCHUMAaJIbHO PEAM3YETCsl KaK UCCIIEI0BATENb, PACKPOET JYUIINE CTOPOHBI CBOETO MHTEIUIEKTA, MOJYYUT HOBBIC TIOJIE3HBIC 3HAHUS, YMEHUS
Y HaBBIKH, — CJIOJKHAs, HO HE0OX0oQuMasl 3a/1a4ua JjIsl Iearora.

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

IIpaBuio 4. Tema gomkHa OBITH TaKOM, YTOOBI paboTa MoOIJIa OBITH BBIIIOJHEHA OTHOCUTENBHO ObIcTpo. CIOCOOHOCTH 10JITO0 KOHIIEHTPUPOBATH
cOoOCTBEHHOE BHHMAaHHE Ha OJJHOM 00BEKTE, T. €. IOJITOBPEMEHHO, 1[eeyCTPeMIEHHO paboTaTh B OHOM HalpaBlIeHUH, Y MIKOJIbHIUKA OTPAaHUY €HHA.

IIpaBuio 5. Tema gomkHa ObITH AOCTYNMHON. OHA JHOKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSIM JIeTed. ITO KacaeTcsi He TOJBKO BBHIOOpa
TEMBI HUCCIe0BaHuUs, HO U (GOPMYIUPOBKH U 0TOOpa marepuaina s ee pemeHus. OmHA U Ta ke MpobdiieMa MOKET peniaThCs pPa3HBIMH BO3PACTHBIMH
TPYIIIaMH Ha Pa3IMYHBIX dTanax 00ydeHuUs .

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

HpaBI/IJIO 7. C BI:;I60pOM TEMEI HE CTOMT 3aTArMBaTh. BOJBIIMHCTBO ydamuxcsa HEC UMCIOT MOCTOSTHHBIX HpI/ICTpaCTI/If/’I, HUX UHTCPEChl CUTYAaTHBHBI. HOBTOMy,

BHIOUpast TeMy, JIeHCTBOBATH clemxyer onICTpO, MoKa WHTEpec HE yrac.
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IIpuMepHBIE TEMBbI IPOEKTOB:
MopenrpoBanue KBaapOKONTeEPA.
[IpoexTrpoBaHKE MOJIETA HAJl TPACCOM C MIPENSATCTBUSAMU.
[IporpaMMupoBaHrE aBTOHOMHOT'O B3JIETA U TIOCAIKHU KBaIPOKONTEPA.
Buneo Hapeska nonetos BOKpyr KBaHTtopuyma.
Opranusanys TOHKH KBaJPOKOIITEPOB.
IIpuMeHeHne KBagpoKONTepoB B I €OKBaHTyMe.
[IpoekTpoBaHre KBaAPOKONTEPA-TPACTIOPTUPOBIIUKA.
ABTOHOMHBII MOJIET M0 33JaHHON TPACKTOPHUH.

© oo N gk owdE

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

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

Onucanue peaibHON cUTyaluu (kekca)

Mpb1 paboTaeM B aJMHHHUCTpaIlMd TEXHOMapKa M HaM HEOOXOJMMO HaOpaTh
KpacoyHble M MHTEPECHbIE MaTepuajbl JUIsi caiTa, 4YTOObl MPHBJICYHL OOJIBIIE
KJIMEHTOB W KOMMaHWil. Takke MHOTHE PE3UIEHTHI TEXHOIApKa >KAIYIOTCS, 4TO,
YYHUTBIBasE OOJIBIITYIO TEPPUTOPHIO TEXHOIApPKA, OHM JI0 CHUX IMOP HE 3HAIOT, KaK OH
BBITJISIIAT LEJIMKOM, OTCYTCTBYET HAaBHramus MO TEPPUTOPUU TeXHOmapka. B
JIOTIOJITHEHUE HEOOXOMMO OMPEICIUTh TOUHYIO IUIONIAh TEPPUTOPUN TEXHOIAPKA.

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

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

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