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l. KOMIIVIEKC OCHOBHbBIX XAPAKTEPUCTHUK TPOI'PAMMBbI

HOACHUTEJIBHASA 3AIIUCKA

JlononHUTeNbHAS ob1ieo0pazoBaTeabHast oO11epa3BuBaroas
nporpaMma«becuIOTHEIE JIeTaTeIbHBIC amapaTh».

TexHuueckas HarpaBJICHHOCTD, BUJ ACATCIbHOCTHU — HpOFpaMMI/IpOBaHI/Ie.

[Iporpamma cocTaBieHa Ha OCHOBAHUM HOPMATHUBHO-TIPABOBBIX JJOKYMEHTOB:

o @enepanbublii 3akoH oT 29.12.2012r. Ne 273-03 «0O6 oOpa3oBaHuU B
Poccuiickoit @eaeparun» (nanee — O3);

e Jlpuxaz Munucrepcrea 1mpocsemieHus Poccuiickon ®enepanuu 0T
09.11.2018 1. Ne 196 «O06 ytBepxkaenuun llopsiaka opraHu3alnud U OCYIIECTBICHUS
0o0pa30BaTeIbHON JICSATENIBHOCTH 10 JOMOJHUTEIBHBIM 00IIe00pa30BaTeIbHBIM
mporpaMmmMam»;

e [locranoBnenue ['7aBHOro rocyJapcTBEHHOTO  CAHMTApHOTO  Bpaya
Poccuiickoit ®@enepannu ot 28.09.2020 1. No 28 OO yTBepKIE€HHM CAHUTAPHBIX
npaBun  CII  2.4.3648-20 «CaHUTApHO-IMUEMHUOJIOTUYECKHE TpPeOOBAaHUA K
OpraHu3alysM BOCHUTAaHUS U OOy4YeHHUs, OTIbIXa M O3J0POBICHUA JETe W
MOJIOJIEKI;

e Pacnopspkenue IIpaButensctBa PO ot 31.03.2022 r. Ne 678-p «KoHuenuus
Pa3BUTHSA JIOTIOJTHUTEILHOTO 00pa3oBanust aeteit 10 2030 1.»;

e [Ipukaz MunucrepctBa mnpocsemieHuss Poccuiickon ®denepanuuu  OT
03.09.2019 Ne 467 «O6 yrBepknenuu lleneBoii Momenn pa3BUTHS PETrHOHATBHBIX
CUCTEM JIOTIOJIHUTEILHOTO 00pa30BaHus JIeTeh»;

e Meroauyeckne pPEKOMEHAAIMU MO MPOECKTUPOBAHUIO JTOMOJIHHUTENbHBIX
oOIIepa3BUBAIOIIMNX  MporpaMM  (BKJIOYash  Pa3sHOYPOBHEBBIE  MPOTPaMMBI)
(pa3pabotannbie MunoOpHayku Poccun coBmectHo ¢ TAOY BO «MockoBckuii
roCy/IapCTBEHHBIN Nearoruyeckuii yausepeute™», @I'AY «DenepanbHbli HHCTUTYT
passutus obopazoBanus»y, AHO JIIIO «OtkpsiToe obpazoBanue», 2015r.) (ITucemo
MunucrepcTBa 00pa3oBanus U Hayku PD ot 18.11.2015 Ne 09- 3242);

o [Ipuxa3z MunucrtepcTBa 0oOpa3oBaHusi u Hayku Poccuiickoit Denepanuu ot
23.08.2017 1. Ne 816 «O6 yrBepxaeHuu llopsiaka mpuMeHEHUs OpraHU3ANUSIMH,
OCYIICCTBIISIIOIIIUMU  00Pa30BaTENbHYIO JIEATEIBHOCTh, JJIEKTPOHHOTO OOY4YeHHS,
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUHN MPHU peaau3aluu 00pa30oBaTeIbHbIX
IporpaMm»;

o [lpukaz KIAOYIAOPMIL 0126.09.2019Ne383I1 «OO6  yTBepkIAcHHUH
[TomoxeHHst 0 TOMONHUTEIBHON 001Ie00pa3oBaTeIbHON MPOrpaMMe B Xa0apoOBCKOM
Kpae»;

e VYcras MBOY COII n. [lummepmaHOBKa

BBenenne B Hactosiiee Bpemsi ppiHOK BIIJIA (GecnumoTHBIX JeTaTEIbHBIX
anmapaToB) — CTajl OYEHb MEPCIEKTUBHON M OBICTPOpPA3BUBAIOLICHUCS OTPACiblO, K



2015 roay peHok BITJIA yxe ouenuBanca B 127 mupp pomnapos CIIA! u
MIPOIOJKAET aKTHUBHO pa3BuBaTbes. OueHb ckopo BIIJIA cranyT HeoTbemiemoin
4acThIO OBCEAHEBHOM KU3HU: MbI OyeM ucnoiab3oBath BIIJIA He Tonpko B CMU n
pa3BieKaTeNbHOM cdepax, HO U B HHPPACTPYKTYpE, CTPAXOBAHHUH, CEIHCKOM
X03s1iicTBE U o0ecreyeHuu 0e30MacHOCTH, MOSBATCA HOBblE MPOdeccuu, CBI3aHHbIE
C POCTOM PBIHKA.

HanpaBiaennocts  mporpammbl.  Hacrosmass ~ ob6mieoOpa3zoBaTenbHas
oOliepa3BUBaoIIasl mporpaMma JOMOJTHUTENIBHOIO 00pa3oBaHUsl JeTed HMeeT
HAYYHO-MeXHUuecKyrw  HanpagieHHocms. llpeanonaraer  IONOIHUTEIBHOE
oOpa3oBaHue JieTeil B 00JaCTH KOHCTPYUPOBAHUS, MOACIUPOBAHUS U OECITMIOTHOM
aBUallMy, MporpaMma TakKe HarpaBlieHa Ha (OpMUpOBaHME Yy JeTed 3HAHUHU U
HaBBIKOB, HEOOXOJUMBIX AJi1 pabOoThl ¢ OECIMIOTHBIMU aBHAIIMOHHBIMU CUCTEMaMU
(BAC).

[Iporpamma 103BOJISIET CO3/1aBaTh OJAroNpHUSTHBIE YCIOBHS JJI Pa3BUTHS
TEXHUUYECKUX CIIOCOOHOCTEH MIKOJIbHUKOB.

Hacrosimias mporpamma cOOTBETCTBYET OOIIEKYIBTYPHOMY YPOBHIO OCBOCHHSI U
OpearnoiaraeT yAOBICTBOPEHHE TO3HABAaTEIBHOTO HMHTEpeca o0ywaromierocs,
pacmMpeHde ero WH()OPMUPOBAHHOCTH B OOJACTH OECHWJIOTHBIX JIETaTEIbHBIX
anmapaTtoB W CHUCTEM, a TaKKe OOOraileHHWe HaBBIKAMHM OOIICHHUS U NMPHOOpETeHHE
YMEHHUI COBMECTHOW AEATEIIBHOCTH B OCBOCHUU IIPOTPAMMBI.

HoBu3na nactosiield o6pa3zoBaTeIbHON MPOrpaMMBbl 3aKII0YAeTCsl B TOM, YTO
OHa MHTETPUPYET B ce0e [OCTHKEHHS COBPEMEHHBIX M WHHOBAI[MOHHBIX
HaIpaBJIEHUH B Majoi OECIMIIOTHON aBHAITUH.

AKTyaJbHOCTh  mporpamMMmbl  COBpEMEHHBIE  TEHACHUUU  Pa3BUTHUSA
pOOOTH3MPOBAHHBIX KOMIUIEKCOB B aBUAlMM TOJNYYWIA pead3aluio B BUJE
OecnuIoTHBIX aBUAIMOHHBIX cucteM (BAC).

B mnactosmee Bpemsi HaOMIOmaeTcs JaBUHOOOpPA3HBIM pPOCT HWHTEpeca K
OecnmIOTHOW  aBUAIlMM  KAaK  MHHOBAIMOHHOMY  HAMpAaBICHUIO  Pa3BUTHUS
COBPEMEHHON TEXHUKH, XOTS UCTOPUSL PAa3BUTHUSL 3TOTO HAIPABICHUS Hayalach yiKe
6omnee 100 et Tomy Hazan. PazButue COBpEeMEHHBIX U MEPCIIEKTUBHBIX TEXHOJIOTHI
MO3BOJISIET CETOMHs OCCIMIOTHBIM JIETATEIBHBIM armapaTaM YCIEITHO BBIMOTHITh
Takue (QYHKIUU, KOTOPHIE B MPOILIOM OBLIM WM HEIOCTYIHBI WM BBITOTHSINCH
JIPYTUMU CUJIAaMH U CPEJICTBAMU.

biaromaps pocTy BO3MOXHOCTEM M IMOBBILIEHUIO JOCTYITHOCTH JIPOHOB,
MOTEHIINAJT UCTIOJB30BAHMS UX B PA3HBIX C(pepax IKOHOMHUKU CTPEMHUTEIHHO PACTET.
370 co3mano HeoOX0UMMOCTh B HOBOM npodeccun: onepatop BAC. Ctparternueckas
3a7a4ya Kypca COCTOUT B TOATOTOBKE CIENUAIMCTOB 110 KOHCTPYHPOBAHUIO,
MporpaMMHUpOBaHUIO U dKcIutyaTaiuu BAC.

Hacrosmas oOpa3zoBaTenbHasi MporpaMma IO3BOJIIET HE TOJIBKO OOYYHUTh
pebeHka MojaenupoBaTh M KoHcTpyupoBath bBIIJIA, HO U MNOATOTOBUTH
oOyyJarolmuxcs K IJIAaHUPOBAHUIO M OpraHu3aluu padOoThl HAJl Pa3HOYPOBHEBHIMU
TEXHUYECKUMU MPOEKTAMU U B JAJIbHEHIIIEM OCYILIECTBUTh OCO3HAHHBIN BBIOOp BHUAA
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JESITETPHOCTH B TEXHHYECKOM TBOPYECTBE.

IMenarornyeckas mejiecoo0Pa3HOCTh HACTOSIICH POTPAMMBI 3aKIIFOYACTCS B
TOM, YTO TIOCJI€ €€ OCBOCHHUS 00yJaIOMIMeCs MOAYy4aT 3HAHHS U YMEHUS, KOTOPBIC
MIO3BOJISIT UM TIOHSITh OCHOBBI YCTPOHCTBA OECIMIOTHOTO JICTATSILHOTO alliapara,
NPUHIMITE pAaOOTHI BCEX €r0 CUCTEM U X B3aUMOJICHCTBUS, a TAK)KE YIIPABICHHE
BIUTA. Hcnionb30BaHue pa3inyHbIX HHCTpYMEHTOB pa3Butus SOft-skills y nereit
(urpompakTrKa, KOMaHHas pab0Ta) B COYCTAHUHU C pa3BUTHEM y HUX hard-
komneTeHnuii (Workshop, tutorial) mo3Bonut copmupoBath y peOeHKa ETOCTHYIO
CUCTEMY 3HAHUN, YMEHUN U HABBIKOB.

2. lenau u 3a1a4M NpoOrpaMMail.

[lenpio mporpamMmbl sBJIsIeTCsl (POPMHUPOBAHHE Y OOYYAFONIMXCSI YCTOMYUBBIX
soft-skills u hard-skills? no cneayrommm HanpaBneHHsAM: IPOEKTHAS IEATEIBHOCTE,
TEOpHUsT PEIICHUs] M300pETaTeNbCKUX 3ajay, paboTa B KOMaHJE, adpojAWHAMUKA U
KOHCTPYHUPOBAHHE OeCIHMIOTHBIX JeTaTeIbHBIX arnmnapaTos, OCHOBBI
PaTHODICKTPOHUKH M CXEMOTEXHHKH, MPOrPAMMHUPOBAHHE MHUKPOKOHTPOJLIEPOB,
nérHast skcmyaranuss BAC (OeCHMIOTHBIX aBHAIMOHHBIX cUCTeM). IIporpamma
HalpaBjieHa Ha pa3BUTHE B peOCHKE HMHTEpeca K MPOEKTHOW, KOHCTPYKTOPCKOH H
MPEANPUHUMATEIBCKON JEATEIbHOCTH, 3HAYUTEIBLHO PACHIMPSIONICH KpPyro3op H
00pa30BaHHOCTH peOeHKa.
3amaun:

OO6pazoBarenbHbIC 334K

e copMHpOBaTh Y O0YYAOITUXCS YCTOMYMBBIC 3HAHUS B 00JIACTH MOJICIIMPOBAHUS U
koHCcTpyupoBaHusi BAC,;

® pa3BUTh Y 00YYAIOIMINUXCS TEXHOJOTHUECKHUE HABBIKU KOHCTPYUPOBAHHS;

e chopmupoBaTh y O0OyYalOIMXCS HABBIKM COBPEMEHHOTO OpraHHU3aIlMOHHO-
SKOHOMHUYECKOTO MBIINIJICHUS, O0ECIEYMBAIOIINX COMHAIBHYIO aJanTaIlrio
YCJIOBUSIX PHIHOYHBIX OTHOIIICHUM.

PazBuBaromnue 3agaun.

® TO/JIEPKATh CAMOCTOSITEILHOCTh B y4€OHO-TT0O3HABATEILHOMN JESTEIBHOCTH;

® DPa3BUTH CIIOCOOHOCTH K CAMOpEANTH3AIUH U 1EJIeYCTPEMIEHHOCTH;

¢ c(hopMHUpPOBATH TEXHUYECKOE MBIIUICHUE ¥ TBOPUYECKUN MOAXO K paboTe;

® pa3BUTh HAaBBIKM HAy4YHO-HUCCIIEIOBATEIbCKON, WHKEHEPHO-KOHCTPYKTOPCKOM
MIPOEKTHOW AEATEIbHOCTH;

® PaCUIMPUThH ACCOLUUATUBHBIE BOBMOKHOCTU MBIIIJICHHUS.

BocnurarenbHble 3a0a4n:

e copMHpOBaTH KOMMYHHKATHBHYIO KYJBTYPYy, BHUMAHHE, YBOXKCHUE K JIFOISIM;

® BOCIHTATh TPYIOIIOOHE, Pa3BUTh TPYAOBBIE YMEHHS W HABBIKH, PACHIUPHUTH
MOJUTEXHUYECKUH KPYyro3op W YMEHHE IUIAaHUPOBATh pabOTy IO peanu3aluu
3aMbICJia, IPEABUICHUE PE3YJIbTATA U €0 JOCTHKECHHUE;

2 «soft-skills» — TeopeTrueckue 3HaHNS U KOTHUTUBHBIX TIpHeMbl, «hard-skills» — ymenus
«paboTaTh PyKaMm.
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e copMHpOBATH CIIOCOOHOCTH K MPOJYKTUBHOMY OOIICHUIO U COTPYIHUYECTBY CO
CBEPCTHUKAMHU U B3POCJIBIMU B IIPOIIECCE TBOPUECKOM JAEATETLHOCTH.

O1inyuTeIbHbIE 0COOEHHOCTH MPOTrPaMMBbI

K OCHOBHBIM OTJIMYUTEIHHBIM OCOOCHHOCTSM HACTOSIICH MpPOTrpaMMEI
MOYKHO OTHECTH CJICYIOLINE MyHKTHI:

e kelicoBas cucTeMa 00y4YeHus;

® [IPOCKTHAS JICATEIILHOCTb;

e HaINpaBJICHHOCTH Ha soft-skills;

® ITPOTIPAKTHKA;

ecpejia Uil pa3BUTHUS Pa3HBIX POJiCi B KOMaH/IE;

® COOOIIIECTBO MPAKTUKOB (BO3MOYKHOCTB OOIIATHCS C IETHMU U3 APYTHX
KBaHTYMOB, KOTOPBIC MPEYCIENIN B MPAKTUKE CBOCTO HAMPABIICHHUS );

® HAIIPABJICHHOCTh HA PAa3BUTUE CHCTEMHOTO MBIIILICHHS;

e pedekcus.

Bo3spacr aereii [IporpamMmma opreHTHpOBaHa Ha JOMOJHUTENIbHOE 00pa30BaHKE
yUYaluXxcs CpeIHero mkoasHoro Bo3pacta (10 — 16 jet). OcoOeHHOCThIO JIeTel ITOTO
BO3pacTa SABJISETCS TO, YTO B 3TOT MEPUO IPOUCXOIUT TJIABHOE B PA3BUTHH
MBIIIJIEHUS] — OBJIAJIEHUE TIOJIPOCTKOM TMPOIIECCOM 00pa30BaHus MOHATHI, KOTOPBIH
BEJIET K BhICIIEH (popMe MHTEIUIEKTYa IbHOM IESITeIbHOCTH, HOBBIM CIIOCO0aM
noseaenus. yHkuus oOpazoBaHus MOHATUN JIEKUT B OCHOBE BCEX
MHTEIJIEKTYaIbHBIX U3MEHEHHI B 3TOM Bo3pacte. st Bo3pacta 10 — 16 jet
XapaKTepHO T'OCMOJICTBO JETCKOTO COOOIIECTBA Ha/l B3POCIBIM. 3J1€Ch CKIIAIbIBACTCS
HOBasl collMalibHas cuTyanus pazsutus. MaeansHas popma — 10, 4TO peOSHOK
OCBaMBaET B ’TOM BO3pAaCTe, C YEM OH PEATbHO B3aHMMOJIEHCTBYET, — 3TO 00JIACTh
MOpaJIbHBIX HOPM, Ha OCHOBE KOTOPBIX CTPOSITCS COI[MAIbHBIEC B3AMMOOTHOIIICHHUS.
OO611eHre co CBOMMU CBEPCTHUKAMU — BEYIIUN THUII JESTEIHLHOCTUA B 3TOM BO3pacTe.
HmeHHO 371ech 0CBAaUBAIOTCSI HOPMBI COIMATIBHOTO TIOBEICHHS, HOPMBI MOPAJIH, 3/1€ChH
YCTaHABJIMBAIOTCSA OTHOIIEHUSI PABEHCTBA U YBAXKECHUS JIPYT K APYTY.

Koau4yecTBO yacoB: 34 akajieMHUYeCcKUX yaca
®opmbl 00ydyenuss O0yueHre MPOBOUTCS 110 OYHOM popme

®opMbl opraHusanum aesarejbHocTH @Dopma opraHu3anuM 3aHATHU:
TpyNIoBasi, WHAUBUIyallbHAS, WHAUBUAYAILHO-TPYNNOBas W (ppoHTaIbHAS.
[Iporpammoil mpeaycMOTPEHO TPOBEAECHUE KOMOWHUPOBAHHBIX 3aHSATHI:
3aHATHS COCTOSIT W3 TEOPETUYECKOM M IMPAKTUYECKOM YacTeW, NpHUYEM
OombIIIee KOJIMYECTBO BPEMEHH 3aHUMAET UMEHHO TIPAKTHYECKAs YacTh.

[Tpu mpoBeneHNY 3aHATHI UCTIONB3YIOTCS CleAyomue GopMbl pabOTHI:

e Jlexuus-auanor ¢ UCIOIb30BaHUEM METO/IA «TIEPEBEPHYTHIM KIIACC)
— Korja oOyd4aroumuMmcs Tpeajaraercss K CIeAyIoNeMy 3aHSITHIO
O3HAKOMUTCA ¢  MarepuaiamMu (B T.4.  HAlJICHHBIMU
CaMOCTOSITETILHO) Ha OMNPEICICHHYIO TeMy IS OOCYXICHHUS B
dbopmare quanora Ha IPEICTOSIIEM 3aHATHH;

e Workshop u Tutorial (mpakruueckoe 3anstue — hard skills), uro mo
CyTH  SBIACTCS  PA3HOBUIHOCTSIMH  MAacTEp-KJIacCoOB,  TJIE
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00yJarouMMcsl TpeIaraeTcsl BHIMOJHUTD OIMpPENEICHHYI0 paboTy,
PE3YJIBTATOM KOTOPOH SIBISIETCSI HEKOTOPBIM MPOAYKT (PU3NUYECKHit
WIM BUPTYaJbHBIN pe3ynbrar). bauskuii anamor — QpoHTanbHas
dbopma paboThl, KOrAa OOYyYaIOIIUECSs CUHXPOHHO pabdOTaroT MOJ
KOHTPOJIEM TIe/Iarora;

KOH(EPEHIIMU BHYTPUKBAHTYMHBIC M MEKKBAaHTYMHBIC, HA KOTOPBIX
oOyuJaromiecs IesITCsl ONBITOM JIPYT C JPYrOM M PacCKa3bIBaIOT O
COOCTBEHHBIX IOCTHKCHUSX;

camMocTosTelbHAsE pabora, Korjga OOy4YarolIMecs BBIMOIHSIOT
WHAVUBUAYATbHBIC 3aJlaHUs B TEYCHHE YaCTH 3aHATHS WA
HECKOJIbKUX 3aHSTHH.

MeToj KercoB (case-study), "mosrosoit mTypm" (Brainstorming),
meton 3amau (Problem-Based Learning) u MmeToq NpOEKTOB
(Project-Based Learning). IIpumep: keiic — 3TO KOHKpeTHas 3ajava
(«cnyuatiy — Case, anen.), KOTOPYIO TPeOyeTCsl pelIuTh, sl STOTO B
PEXKUME «MO3TOBOTO IITYpMay Mpe/jIararoTcsl BapuaHThl PEIICHHMS,
IOCJIC 3TOTO BapHWaHTBl OOCYXKIAIOTCS M BBIOMpPACTCS OJHUH WA
HECKOJIbKO TIyTeH pEIICHMS, TOoCie 4Yero Ui pEIICHHS Kehca
dopmupyrorcss Ooyee MeIKHe 3aJadd, KOTOPbIe OOBEAMHSIOTCS B
IPOCKT U peanu3yrTCs C PUMEHEHUEM METO]1a
KOMaH1000pa30BaHusl.

Pexxum 3aHsaTHIl 3aHATHS TI0 JOTOJHHUTEIBLHOM 00pa30BaTeNbHON Mporpamme
IPOBOJATCS 2 pasza B HEJENo 1Mo 2 yaca (MpoaoJDKUTEIBHOCTh yueOHoro yaca — 45

MUHYT).

KpaTHOCTL 3aHATUM U HX MMpOoaAOJIZKUTCIIbHOCTD 00OCHOBBIBACTCS

pekomennyembiMu Hopmamu CAHIIMH 2.4.4.3172-14, uenbto U 3amadyamu
IPOTrpaMMBl.

Kputepuu n cnoco0b1 onpeeseHust pe3yJJbTATUBHOCTH
Buabl KOHTpOJIA:
e BBOJIHBIN, KOTOPBII MPOBOAUTCS NIEPE]l HAYaIOM pabOThHI U MpeTHA3HAUCH
JUISL 3aKPETUICHUS 3HAHUM, YMEHHUI U HaBBIKOB 110 IIPOMJIEHHBIM TEMaM,;
e TEKYIIUW, TPOBOJUMBIIN B X0O7I€ Y4EOHOTO 3aHATHS U 3aKPETUIAIOIINIA 3HAHUS
10 JJAaHHOM TEME;
e HTOTOBBIN, TPOBOJUMBIN MOCJIE 3aBEPIICHUS BCe yIeOHOI MPOrpaMMBl.
DopMbI IPOBEPKHU Pe3yJIbTATOB:
e HaOIIO/IEHNE 32 IETHMHU B MPOIIecce paboThI;
e COPEBHOBAHUS;
e VHJWBUJYaJbHbIE U KOJUIEKTUBHBIE TEXHUYECKUE TPOCKTHI.
Oxupaaemsble pesyabratsl  IIpeomemmuoie:

npuoOpeTeHne O0O0ydJaroIIMMHUCS 3HAHWM B OOJIACTH MOJICITUPOBAHUSA W
KoHcTpyupoBaHus BAC;

3aHSATUA [0  HACTOSIIEM  mporpaMMe  MOMOTYT  O0ydarouumcs
chopMupOBaTh TEXHOJIOTHYECKHUE HABBIKH;

c(hOpMUPOBAHHOCTh  HABBIKOB ~ COBPEMEHHOTO  OpPraHU3alMOHHO-
AKOHOMUYECKOTO MBIIUIEHUS, 00ECIeUnBaIONIasi COIMATbHYIO a/IalTaINIO
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B YCIIOBUAX PBIHOYHBIX OTHOIIICHUU.

Memanpeomemnmnboie:

c(hOpPMUPOBAHHOCTh Yy OOYYAIOIIUXCA CAaMOCTOSITEILHOCTH B Yy4eOHO-
MMO3HABATECIILHOM JICSITCIbHOCTH,

pa3BHUTHE CIIOCOOHOCTU K CaMOpealIn3alii U LEeIeyCTPEMIEHHOCTH;
c(hOPMUPOBAHHOCTh y OOYYAIOIIUXCS TEXHUYECKOTO MBIIUICHUS W
TBOPUYECKOT0 MOJX0Ja K padbore;

Pa3BUTOCTh HABBIKOB HaYYHO-HCCJIEI0BATEIHCKON, HHKEHEPHO-
KOHCTPYKTOPCKOW U MPOEKTHOM JIESITEIIbHOCTH y 00 y4aIOIIUXCS;
Pa3BUTHIE aCCOIMATUBHBIC BO3MOXXHOCTH MBIIIJICHUS Y 00YYaIOIINXCS.

Juunocmmnuie:

c(OpPMHUPOBAHHOCTh ~KOMMYHHMKAaTUBHOM  KYyJbTYypbl  0OydYaroluxcs,
BHUMAaHUE, YBAXKEHUE K JIFOASIM;

pa3BUTHE TPYIOJIOOUS, TPYAOBBIX YMEHMH M HaBBIKOB, UIUPOKHMA
NOJINTEXHUYECKUU KPYro30p;

c(hOpMHUPOBAHHOCTh YMEHHUS IUIAHUPOBAThH paboOTy MO pealr3aluu
3aMbIcia, CIOCOOHOCTh MPEABUACTh PE3YJIbTaT W JIOCTUTaTh €ro, Mpu
HEOOXOJIMMOCTH BHOCUTh KOPPEKTHUBHI B IEPBOHAYAIIBHBIN 3aMbICET;
c(OpPMHUPOBAHHOCTh CIIOCOOHOCTH K MPOJYKTUBHOMY OOIICHHUIO W
COTPYAHUYECTBY CO CBEPCTHUKAMU U B3pOCIBIMU B IIPOLIECCE TBOPUECKOU
NEATEIIbHOCTH.

@opMbI MOJABEICHUS] UTOTOB Peanu3aliy IporpaMmbl
e BBINOJHCHHUE MPAKTHYECKUX MOJETOB (BU3YyaIbHBIX U ¢ FPV);
e TMpaKTHYECKHe padOTHI O COOPKE, MPOrPAMMHUPOBAHUIO U PEMOHTY
KBaJIPOKOTITEPOB;
e TBOpYECKHE 3aJaHus (ITOArOTOBKA MIPOCKTOB U UX MIPE3CHTALIMS).

Kon-Bo .
l'ox oO6yuenus | Bospact - O06bem yueOHOM nporpamMmbl | Buasl KOHTpOIIS
=
o =
< g .5 = S
=& |5¢ 2 =< g
e} o =~
5| ERSWegw| 28| &3
|28 las 5| 83 o E
Q| = g1 4 v < A = o
S = 7 = 8 0 g
S <} o M
= = g !
T o\ o)
<) = = 3 o
SIS = o
oo
1 10 - 16 34 34| 10| 24 6 1 10

JlanHasi oOpa3oBarelibHasi mporpaMMa SIBJISIETCSI BBOAHBIM MOJYJIEM U
M3y4yaeTcs B TEUCHHUE MEPBOU MOJTOBUHBI IepBOro yueOHoro roja (34 Heaenu,
1 vac B Hemenro). OOydJaromuecs BBIMOTHIIOT 24 NMPakTHYECKUX 3aHATHH,
MPOBOJISITCSL IB€ KOHTPOJIbHBIX pabOTHI BO BpeMsl ayAUTOpHBIX 3aHaTHi. [lo
OKOHYAaHUU Kypca MPOUCXOUT 3al[uTa MPOEKTHON paboThl. BBOIHBIN MOAYIb
HACTOSIINIEH TpOrpaMMbl aHamoTWdeH i Bo3pacTtoB 10-17, paznudasch
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TOJILKO COOTHOIICHHEM TMPAKTHUYECKNUX W TEOPETHUYCCKUX 3aHATHH; UYeM
crapuie oOydyarouquecs, TeM OoOJibllle HAYMHAET MpaKTHU4eCcKas 4YacTh
npeo0iaaaTh HaJl TEOPETHYECKOW. DTO CBSI3aHO C TEM, YTO CIOCOOHOCTH K
CcaMOOOYUYEHHUIO C BO3PACTOM MPSMO MPOMOPLHUOHATBHO BO3PACTAET, IO3TOMY
Bce 0OJIbIlIE TEOPETHUUECKOI0 MaTepuaia B mporpammax s Bo3pactos 10-17
OyZeT npearatbes sl CaMOCTOSATEIbHOTO N3YUYEHUS.



O0beM nporpaMmmsl M BUABI Y4eOHOH padoThI

Bu yueOHOI pabOTEL Bcero uacos

AyIUTOPHEIC 3aHITUS BCETO, B TOM YHCJIC: 34
Jlekumu 10
IIpakTHdeckne 3aHITHSA, B T.U.: 24
JIaboparopHbie pabOTEI 6
CaMmocrosTeapHas HOAr0TOBKA 12
IIpoekTHas paboTa 10
Buabl TeKyIero KOHTPOJIS YCIIEBAaeMOCTH 1
O0BeM YIeOHOM ITPOTPAMMB] 34

dopma MpoBECHUS 3aHATUH JICKIMUY» MOJIPa3yMeBacT Takyto (hopMy 3aHSITHI,
B MPOIIECCE KOTOPBIX MPOUCXOAUT pa3Butue T.Ha3. SOft-skills (TeopeTrueckux 3HaHmMit
¥ KOTHUTUBHBIX IPHUEMOB) O0YYAOILIUXCS, & UMEHHO:

TEXHOJIOTUS U300peTaTeNIbCKOM pa3sMUHKU U Joruka TPU3;
IPOTUBOPEYHE KaK OCHOBA U300pETEHUS;

UJICAJIbHBIM KOHEUHBIN PE3yJIbTaT;

AJTOPUTM IIPOEKTUPOBAHMS TEXHUUECKON CUCTEMBI;
KOMaHJJ000pa30BaHueE;

paboTa B KOMaH/IE;

JUYHAasi OTBETCTBEHHOCTDb U TAUM-MEHEIKMEHT;

IIPOEKTHAs EATEIbHOCTD;

IIPOTYKTOBOE MBIIJICHUE;

YHUBEpCallbHasi IUpaMujia porpecca;

IUTAHUPOBAaHKE U MIOCTAHOBKA COOCTBEHHOI'O AKCIIEPUMEHTA;

dopmMa MPOBEACHUS 3aHATUN IPAKTUUYCCKUC 3aHATHS» MOAPA3yMEBAET TaKYIO
GopMy 3aHATHI, B IPOIECCE KOTOPHIX IMPOUCXOAMT pa3Buthe T.Ha3. hard-skills
(HaBBIKOB M YMEHUI) 00y4arOmuXcs, a KMEHHO:

paboTa ¢ MPOCTHIM HHCTPYMEHTOM (OTBEPTKA, MTACCATHIKH);

pabota ¢ obopynoBanuem hi-tech-nexa (maiika, 1a3epHas peska);
paboTa ¢ TIporpaMMHBIM oOOecriedyeHreM (HacTpoika JICTHOTO
KOHTpoOJuIepa KBaJIPOKOIITEPA, MIPOSKTUPOBAHNE pambl
KBaJPOKOIITEPA);

yIIPaBJICHUE KBAJIPOKOIITEPOM.

MartepuaibHO-TeXHHUECKOe 00ecTieueHrne CM. B PUJIOKEHUH 1.
[IpaBuna BIOOpa MPOEKTA U IPUMEPHBIE TEMBI IPOCKTOB CM. B TIPHIIOKCHHH 2.
[IprMepsl KEMCOB CM. B TPUIIOKEHUH 3.
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III. COAEP)KAHUE JONMOJHUTEJBHOM OBPA3BOBATEJBHOM ITPOTPAMMBI

1 rox o0y4yenust

Ne i/ HaumeHnoBaHue TeMbl CopaepixaHue TeMbl
1 2 3
Teopust MyJJbTHPOTOPHBIX CHCTEM. YCeTpoicTBO MyAbTUPOTOPHBIX cUCTEM. OCHOBBI KOHCTPYKIIMHU MYJIBTHPOTOPHBIX CHUCTEM.
Baoxk 1. [IpuHIMNIBI ypaBieHns MyJbTUPOTOPHBIMU CUCTEMaMHU.

OcHoBbl ynpasiaenus. [1oaérpl
HAa CUMYJISITOPE.

1. BBojHas neKIus O COACPKAHUN

Kypca.
2. TIpuHIUTIBI YIIPABJICHHS U
CTPOEHHE MYJIBTUKONTEPOB.
Texnuka 6€30MacHOCTH MOJIETOB
4. OcHOBBHI AeKTpryuecTBa. JlnTuii-

MOJIMMEPHBIE aKKYM YJISITOPHI.
5. IlpakTtuueckoe 3aHATUS C  JINTUH-

w

MOJIMMEPHBIMU AKKyMYJISITOpAMH
(3apsiaka/paspsiika/OaiaHCUPOBKa
/XpaHEeHHE)

6. Ilonérsl HA cuMynsTOpE.

Anmnaparypa paauoyIrpaBieHUs: IPUHIUN JEHCTBUS, 00111ee YyCTPONUCTBO.

Texanka 6€30MaCHOCTH MPHU padOTe ¢ MYJbTUPOTOPHBIMU CUCTEMAMHU.

DNEeKTPOHHBIE KOMIOHEHTHl MYJIBTHUPOTOPHBIX CHCTEM: TIPHHIMIBI pabOThI, o0OIIee
YCTPOMCTBO.

JIuTuil-noiMMepHbIE AKKYMYJISITOPBl M UX 3apsiAHbIE YCTPOMCTBA: YCTPOMCTBO, MPUHIIMIT
NEUCTBUS, METOJBbI  3apSIKH/Pa3psAKU/XpaHeHus/  OaJaHCHUPOBKH  aKKyMYJISITOPOB,
Oe3omacHas pabora ¢ 000pyJOBaHUEM.

[Tafika SJEKTPOHHBIX KOMIIOHEHTOB: TIPUHIUIBI TalKW, OOy4YeHHE TMaiike, Taika
ANEKTPOHHBIX KOMIIOHEHTOB MYJIbTUPOTOPHBIX CUCTEM.

[Tonérel Ha cumynsTOope: oOydeHHE MOJIETaM Ha KOMIIbIOTEpE, MpOBeIeHUE Y4eOHBIX
MOJIETOB HAa CUMYJISITOPE.
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Baok 2.

Coopka u HacTpoiika
KBaJpOKoOITEpPA.
Y4eOHble MOJIETHI.

1.

VYrpapieHue nojaérom
MyabTHKONITEpa. [IprHIMT

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

C6opka pambl KBaJIpOKOIITEPA.

[Taiika ESC, BEC u cunosoii
YacTH.

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

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

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

. BeinmonHeHue nonéToB: «To4YHas Mocaaka
Ha YQJICHHYIO TOUKY», «KOPOOOUKay,
«UEITHOK», KBOCBMEPKA», «3MENKAY,

[IonéTHpli  KOHTPOJUIEP:  YCTPOMCTBO  MOJETHOTO  KOHTPOJUIEPA, IPUHLHUIBI  €ro
(YHKIIMOHUPOBAHUS, HACTPOHKAa KOHTpOJIEpa C MOMOINBI0 KOMIBIOTEpA, 3HAKOMCTBO C
IPOTPaMMHBIM 00eCTIeYeHHEM ISl HACTPOHKH KOHTPOJLIepa.

beckoulekTOpHBIE JBHTAaTENM W KX PETYISTOPBl XOJA: YCTPOMCTBO, IPUHUMUIBI HX
(GyHKIIMOHUPOBaHMSI, alika ABUTATENEH U PETYIATOPOB.

[InaTel pa3BoAKKM MUTaHUS: OOIEE YCTPONCTBO, XapaKTEPUCTUKH, Tailka PEryisiTOpoB H
CUJIOBBIX IIPOBOJIOB K IIJIaTaM Pa3BOJKU MTUTAHUS.

WNHcrpykTax nepen nepBbiMu yueOHbIMU Nosi€Tamu. [IpoBeneHne yueOHbIX MONETOB B 3ale,
BBITIOJTHEHHE 3aJaHMil: «B3NET/MOCaaKay, «yAepiKaHHEe Ha 33JaHHON BBICOTE», «BIEpe-
Ha3aay, «BJIEBO-BIIPABO», «TOYHAS MTOCAJIKA HA YAAJICHHYIO TOUKY»,

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

Pa36op aBapuiiHbIX CHUTYyaIIHi.
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BJaok 3.

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

OCHOBBI  BHUJCOTpAHCISALMU: MPUHLUUIBL  [Eepesadu
XapaKTEPUCTUKHU PUMEHIEMOT0 000py10BaHUSI.
YcTaHoBKa, OJKIIOUYEHNE U HACTPOMKa BH1€0000pyI0BaHUS HA MYJIbTUPOTOPHBIE CUCTEMBI.
[MunotupoBanue ¢ ucnonaszoBanrem FPV- 06opynoBanus.

BUJICOCUTHAJIA, YCTPOMCTBO U

BJiok 4.

PabGora B rpynnax Haja
HHKEHEPHBIM MPOEKTOM.

1.

[IpuHIUIIBI CO3/1aHNST MHKEHEPHOU
MPOEKTHOM pabOTHI.

OcuoBrl 3D-nievatu u 3D-
MOJICITUPOBAHUS.

Pabota B rpymmnax Han

WH)XCHEPHBIM IPOCKTOM
«becnmiioTHast aBUAIIIOHHASI CUCTEMaY).
[ToaroToBka npe3eHTaum
COOCTBEHHOM MTPOCKTHOM

paboTHI.

Pabora Hajg MH)XEHEPHBIM MPOEKTOM: OCHOBBI IIAHMPOBAHUS MPOEKTHOM paboThl, padoTa
HaJI IPOEKTOM B COCTaBE KOMaH/bI.

OcHoBbl 3D-neuatn u 3D-monenupoBaHus: TpUMEHsIEMOEe 00OpYIOBaHUE M TPOTPAMMHOE
obecrieyeHue.

[TpakTuueckas paboTa B rpynmax HaJ HWHXEHEPHBIM MpoekToM 1o Teme «becnuiorHas
aBUAIMOHHAS CUCTEMAY.
[ToaroroBka U MpOBEJEHHUE MPE3ECHTALIMH I10 TIPOEKTY.
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YYEBHO-TEMATHYECKU IIJIAH

O0neM yacoB

B Tom DopMa KOHTPOJIA T

qucjie =

(43

Pa3znennl HaumMmeHoBaHHue TeMbI Bcero - _E &
o &

JacoB g = B
=] - >
= =
= =

o
1 2 3 4 5 6 7
Teopusi MyJabTHPOTOPHBIX ccTeM. OCHOBBI yIIPaBJICHUSA.
baoxk 1. - 7,5 55 3
IMoséThl HA cUMYyJIATOpE.
1. BBoaHas nekuus o coJiep:KaHuu Kypca. 1 1 0
2. IIpuHUMIIBI yOIPaBJICHUS U CTPOCHUE MYJIBTUKOITEPOB. 1 1 0
3. OCHOBBI TEXHUKH 0€30MMaCHOCTH TOJIETOB 1 1 0
4. OcHOBBI 351eKTprYecTBa. JINTUI- TOTMMEpPHBIE 1 1 0
AKKYMYJISITOPBI.
5. IlpakTryeckoe 3aHATHS C JINTUI - TIOJTUMEPHBIMU [TpakTuyeckas pabora ¢
AKKyMYJIATOpAMU 1 1 1 3apsiAHBIMH
(3apsnka/pa3psiaka/OanaHCUPOBKA/XpaHEHHE) YCTPOMCTBaMH.
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6. Texnomorus maku. TexHuka 0€30MacHOCTH. 0,5 0,5 0 [afixa mpoBOJIOB.
7. Ilonétel Ha cUMYJISTOpE. 2 0 2 [Ton€Tel Ha cUMYTATOPE.
brnok 2. COopka 1 HacTpoiika KBaApOKONTepa. YUeOHbIEC MONETHI. 13,5 2 11,5| IIpaktuueckas pabora
1.00y4eHne HaBbIKaM MWJIOTHPOBAHUS KBaAPOKONTEPA HA N
Y4 P . P P 2 1 1 YueOHble OJIETHI
IpUMEPEe UTPYIITKH 3aBOJICKON COOPKH
2.Y1paBieHue MoJAETOM MyJIbTUKONITEepa. [IpuHInIT .
. COopka u HacTpoiika
(GYHKIIMOHUPOBAHMSI MOJAETHOTO KOHTPOJUIEpA U anmnapaTypbl 1 0,5 0,5
KBaJIpOKOTITEPA
yIpaBIICHUS.
3. OCHOBBI HACTPOMKH MOJETHOTO KOHTPOJLJIEPA C TIOMOIIIBIO 1 0 1
KomIibrotepa. Hactpolika anmapaTypsl yrpaBieHHs
4, WHCTpyKTaX MO TEXHHUKE OE30MaCHOCTH ITOJIETOB. 0,5 0,5
5. TlepBbie yueOHbIE TONETHI: «B3NET/TIOCAIKAY, 2 2 VY4eOHbIe MONETHI
6. [Ton€Tel: «yaepkaHue Ha 3aJaHHOMN BBICOTEY,
MepeMEILICHHS «BIEPEA-Ha3a/1», «BJIE€BO- BIIpaBoy». Pa3doop 3 0 3 VY4eOHbIe MONETHI

ABAPUMHBIX CUTYaLIUM.
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/. BeimonHeHue MoJaEToB: «TOUHAs MOCaJKa Ha YaJECHHYIO

TOUKY», KKOPOOOUKA», «UEITHOK», KBOCBMEPKaAY, «3MEUKay, 0 4 VY4eOHbIC MOIETHI
«00JIET 1O KPYTY».
brox 3. Hactpoiika, yctanoBka FPV — o6opynoBanusi. 1 3 [IpakTuueckas pabora
1. OcHoBbI BugeoTpancisiuu. [Ipumensemoe 1 0 YcraHoBKa
o0opyaoBaHue, €ro HaCTpOMKa. BUIC0000PYI0BAHMUS.
2. YcTaHOBKA M MOJIKJIIOYEHUE PaTUOTPUEMHUKA U 0 1
BUJIC0000PY0OBAHHS.
[TonéTte «OT MEepBOroO
3. [IunotupoBanue ¢ ucrnosibzoBanueMm FPV- o6opynoBanus. 0 2 I p
biok 4. PaGoTa B rpynmax Hajl ”H)KEHEPHBIM IIPOEKTOM. 15 14 [IpakTuueckas pabora
1. [TpuHIUTIBI CO3/1aHNSI HH)KEHEPHOU MPOEKTHOM pabOoTHI. 0,5 1,5
CamocTosTenbHas
MOJITOTOBKA TPYTIOBBIX
WHKCHEPHBIX MPOEKTOB.
2. OcnHoBsl 3D-neuatu u 3D-MoaenupoBaHus. 0 2 p p
3. Pabota B rpynmax Haj MHXEHEPHBIM TIPOESKTOM 05 25

«becrmnorHas aBHallMOHHAasA CUCTCMa».
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4. TToaroroBka npe3eHTalul COOCTBEHHOM MPOEKTHON

1 0,5 0,5 CaMOCTOSTEIBHO
padoTHL.
W TOroBuii KOHTPOJIL 1 0 1 3amura npoeKTa
[Ipe3eHTanus u 3amuTa rpynmnoi COOCTBEHHOTO 1 0 1
WH)XKCHEPHOTO TTPOCKTa
Hroro: 34 10 24
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4. INIAHUPYEMBIE PE3YJIBTATbI
[Ipennonaraemble pe3ynbTaThl OCBOCHHS MOJHOTO Kypca 00ydeHus 1o
JOTIOJIHUTENbHOM 00111e00pa3oBaTeIbHOM 00111epa3BUBatOIIEH
nporpamme «becnuI0THBIE JieTaTeJbHbIE ANNAPATHD CHOPMYITUPOBAHBI
UCXOJs U3 TPEOOBAHMM K 3HAHUSM, YMEHUSIM, HaBbIKAM, KOTOPBIC yUaIUeCs
JOJDKHBI MPUOOPECTH B TIpoliecce 00yYeHHs Ha BCeX TOAaxX, C YUeTOM IeNeH u
MOCTaBJICHHBIX 3a/1a4.

Jluunocmuvule pe3yrbmamol 0C80eHUsI OONOIHUMENLHOU 001leo0bpa3o068amenbHOl
obwepaszsusaroujeli npocpammul

e YBAXUTEJBHOE OTHOUICHHUE K KYJIBTYpPE CBOETO HApPOAa;

e OTBETCTBEHHOE OTHOIIIECHHE K O0OYUYCHUIO;

e TOTOBHOCTh W CIOCOOHOCTH K CaMOPa3BUTUIO M CaMOOOpa3OBaHUIO Ha
OCHOBE MOTHBAallMM K OOYYCHHI0O M TIO3HAHMIO B OO0JACTH Hay4YHBIX
TEXHOJIOTHH;

o OepexHOe OTHOIIICHHE K JTyXOBHBIM IIECHHOCTSIM;

e HPABCTBEHHOE CO3HAHWE, YYBCTBO, IOBEJICHUE HAa OCHOBE CO3HATEIIBHOIO
YCBOEHUS O0IEYEIIOBEUSCKUX HPABCTBEHHBIX IICHHOCTEH;

e OCTETHYECKUE MOTPEOHOCTH, IIEHHOCTH 1 YyBCTBA.

Memanpeomemnuie pe3yibmamol 0C80EeHUs O00NOIHUMENbHOU
0bueobpazosamenbHol 0bujepassusarujels npocpammol

yanlI/IGC}I Hay4daTCAa Ha AJOCTYITHOM YPOBHC!

e OCBaMBATh CIIOCOOBI pEHICHHS MPOOIEM TBOPUESCKOTO H HAYTHOTO XapaKkTepa
U ompeaencHuss  HambOosee APDEKTUBHBIX  CIIOCOOOB  JTOCTHIKEHUS
pe3ybTaTa;

e OpraHW30BBIBATH COTPYIHUYECCTBO C TMEAArOroM M CBEPCTHUKAMH, pabOTaTh
B TpyIIIIE;

e BIIAJIETh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH;

e TMPOAYKTUBHO OOIIATHCA U B3aUMOJICHCTBOBATH;

e pa3BUBaTh  XYJOKECTBEHHBIC,  IICUXOMOTOPHBIC, = KOMMYHUKATHUBHBIC
CITOCOOHOCTH;

e pa3BUBATh HAOIIOAATEIBHOCTh, ACCOIIMATHBHOE MBINIJICHUE, ICTETUYECKUN U
XYZI0’KECTBEHHBIN BKYC W TBOPYECKOE BOOOPAKECHHE.

lIpeomemmnuie pe3yromamuol 0c80eHUS OONOJIHUMENILHOU 00Ue0Opa308amenbHoOl
obwepassusaioweli NPocpamMmbl
VYyanuecsa n03HAKOMSITCH

e C TEXHOJIOTHUEW M3rOTOBIICHUS KBaJpakonTepa u3 OpocoBOro Marepuarna,
e CO CXEMaMH M3rOTOBJICHUS KBaJpaKoITepa,
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e C UCTOpPHEU BOZHUKHOBEHUS KBaJIPAKOIITEPA
o c npaswiaMu Th, co cxeMaMu U3rOTOBJICHUS.

VYuyamuecs Hay4yaTcs:

e TmoI0OUpaTh KOPIYC, COOTBETCTBYIOLIME II€MH, MOAOUpaTh I[BETa IS
15669 (M504

e YHUTATh CXEMHI,

e CaMOCTOSITEJILHO COOHMpATh TOJEIKH [0 CXEMaM, BBIOUpaTh W3JAEIHUs,
KOTOpPBIE€ CaMU JETH OYYT BBITOJIHSTh.

e oOpamareCsi C KOJIOIMHMMU M PEKYIIUMHU HHCTPYMEHTAMH, KIICSIIUMU
COCTaBaMH,

Yuyammecs MoJIy4aT BO3BMOKHOCTDH HpI/IO6peCTI/II

e [ICPBOHAYAJIIBHBIC TIPCACTABIICHUA O BJIIMAHUKA HAYYHOI'O TBOPYCCTBA HaA
Pas3BUTHUA 3CTCTUYCCKOI'O BKYyCa, B006pa}K€HI/ISI;
e HABBIKM MCITIOJTHCHUA ITOACIIOK U3 6YMaFI/I, KapTOHa, mractMacca!

1. KOMILJIEKC OPTAHU3AIIMOHHO-TIEJATOTMYECKHUX YCJIOBUI

Kanennapnsie yueOHbIe rpaduKu TONOJHUTEIHHOM 00111€00pa3oBaTeIbHON
oO1epa3BUBarolIei mporpaMMel «becnujioTHbIE JeTaTelbHbIE allNapaTbh)
€XKEroHO MPUHUMAIOTCS 1e1arOTMYECKUM COBETOM B COOTBETCTBUH C YU€OHBIMU
IUTAHAMM, PACTIMCAHUEM Ha TEKYIIHM Y4eOHBIN IOl U YTBEPKIAIOTCS TUPEKTOPOM
yupexaeHus (cm. [Ipunoxenue 3).

2. YCJIOBUSA PEAIN3ALIUU ITPOT'PAMMBI

AnmapaTHoe H TeXHHYECKOe oDecreueHune:

— PaGouee mecTo oOyUaromerocs:

HOYTOYK: TPOU3BOJUTEIBHOCTH mporieccopa (mo tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): e menee 2000
eauHul; oOBEM omnepatuBHOM mnamsaTH: He MeHee 4 [0; 00bEM
Hakonutenst SSD/eMMC: ne menee 128 I'6 (Wimm cOOTBETCTBYIOIINIMA
M0 XapaKTepUCTHUKAM TEPCOHAIBHBIA KOMIBIOTEP C MOHHUTOPOM,
KJIaBUATYyPOH U KOJIOHKaMM);

MBIIIIb.

— Pabouee MeCcTO HACTaBHUKA:
HOyTOYK: mporeccop Intel Core 15-4590/AMD FX 8350 —
aHaJloruyHass WK Oojiee HOBas MOJENb, IpadUYECKHil MPOIECCOp
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananoruunas
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unu Oosiee HOBast MOJENb, 00bEM ONEpaTUBHON MaMsTU: HE MeHee 4
I'6, BuneoBbixon HDMI 1.4, DisplayPort 1.2 unu Gonee HoBas MOJENb
(MM COOTBETCTBYIOUIMI IO  XapaKTEPUCTUKaM IEPCOHAJIbHBIN
KOMITIBIOTEP ¢ MOHUTOPOM, KJIaBUATYypOH U KOJIOHKAMM);
MPE3EHTAMOHHOE 000pYI0BaHUE C BO3MOXHOCTBIO MOJKIIOUEHHUS K
KOMITbIOTEPY — | KOMILIEKT;

Gaunyapt C KOMILJIEKTOM JUCTOB/MapKepHas JIOCKa,
COOTBETCTBYIOLIMI HA0Op MUCbMEHHBIX MPUHAJIEKHOCTEN — 1 MIT.;
enuHas cetb Wi-Fi.

IIporpamMHoe obecnieyeHue:

— oducHOE NporpaMMHOE 00ECTIeUCHHUE;

— MpOorpamMMHOE oOOecreueHue JUis TPEXMEPHOTO MOICITHUPOBAHUS
(Autodesk Fusion 360);

— rpaduuecKkuil peakTop.

PacxoaHble MaTepHuaJbl:

Oymara A4 njist pUCOBaHUS U PACICUaTKy;

Oymara A3 jis pucOoBaHUS,

HaOOp MPOCTHIX KapaHJalIlel — Mo KOJUYECTBY 00yUYaIOIIUXCS;
HA0O0p YEPHBIX MIAPUKOBBIX PYUEK — IO KOJIMYECTBY 00yUaIOIINXCS;
ke [IBA — 2 mt.;

KJIeH-KapaHaall — 0 KOJIMYECTBY 00y4aronuxcs;

CKOTY TIPO3PavHbIi/MAaTOBBIA — 2 IIT.;

CKOTY JIByCTOPOHHUN — 2 IIT.;

KapToH/TodpokapToH 111 MakeTupoBaHus — 1200*800 MM, 1Mo oTHOMY JIHCTY Ha
JIBYX 00y4aronnuxcs;

HOK MaKETHBIA — I10 KOJIMYECTBY 00YyJaronuxcs;

JIE3BHSA 1711 HOKAa CMEHHBIE 18 MM — 2 1IT.;

HO>KHHUIIBI — TI0 KOJIMYECTBY OO0 yUaIOIINXCS;

KOBPHK JIJISl PE3KH KapTOHA — IO KOJIMYECTBY O0yJAIOIINXCS;
PLA-tinactuk 1,75 REC Heckombkux
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3.@OPMbI KOHTPOJIA

IHpuémbl 1 MeTOABI
Paszaea . Texuuueckoe DopMmbI
Dopmbl OpraHu3anuu JAupakTudeckui
HJIK TeMa . OCHAILleHHEe noJABeACHUSA
3aHATHUHU OﬁpasonaTem,Horo mMaTepuall .
NPOrpaMMal 3aHATHH HTOIOB
npoiecca
Teopusi MyJJbTHPOTOPHBIX 3anucH B TETpaIsix [Tonér Ha
p y potop Jlexknus, nuckyccust | becena nmo teme 3aHATHA, P fl ’ NutepakTrBHas
CHCTEM. CITPaBOYHBIN cUMyIsITope 6e3
MPaKTUYECKOe WHIUBUyalbHas paboTa JI0CcKa, HOYTOYK ¢
OcHoBBI ynIpaBJIeHHUS. marepuan u3 110 s O1nO0K
. 3aHATHE c 10 I1O, RC-mrynbT
Ilos1éTHI HA cumyasATOpe. M10JIETOB MUJIOTUPOBAHUS
Coopka n TecToBbIe MONETHI
. Jlexnuus, WNHcTpyknus mo NutepakTuBHas
HaCTpoiika PaGora B rpynmnax, . Ha
TTUCKYCCHSI, cOOpKe, CTIpaBOYHBIN | J0CKa, HOYTOYK ¢
KBaJpoKonTepa. UHAMBHUAyallbHas paboTa COOCTBEHHOPYYHO
- MPAaKTUYECKOE marepuan u3 [10 na | [1O, kBagpokonTep,
Y4eOHbIe NMOJIETHI. c 110 coObpaHHOM
3aHsTue, Workshop I0JICTOB RC-mynbT
KBaJIPOKOMTEpE
Hacrpoiika, WNHrepakTuBHas
cranopka FPV Jlexums . 0CKa, HOYTOYK C
y T, Pabota B rpynmax, CnpaBOYHBIN A » HOYTOY Brinosnnenue
— 000pyI0BaHUS JIUCKyCCHS, 10, kBagpokornrep, N
UHAMBHUAYyalbHas paboTta | marepuan uz [1O ans monéros ¢ FPV-
MIPaKTUYECKOE IO HOJICTOR ouku st FPV- 060DV IOBAHILEM
3ansTue, Workshop nosneros, FPV- pyA
MOJYIb
PaGora B rpynnax Merog 3anauy, Hoyt0yk,
HA/l MHKEHEPHBIM METO]I KeHCOB, PaGora B rpymmax 3anucu B TETpasix WHTEPAKTUBHAS 3amura nmpoeKkTa
MPOEKTOM. paboTa B rpymnmnax JIOCKa
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4. OHEHOYHBIE MATEPHUAJIbBI

B nanHoM pasaciic OTpakaroTCsl OCHOYHBIC MaTCpUalibl, IIO3BOJIAIOIIUE OIIPCACIINTD
AOCTUIKCHUC YyHAIIUMHUCS TNIAHUPYCMBIX PE3YJILTATOB.

OueHKa pesyiomamueHocmu

peanuzayuu OONOJHUMENbHOU 00WeobpazosamenvbHol 0Owepa3susaweri

npocpammol

BxoaHas fMarHocTuka

Husxuii yposens CpeoHuii yposens Buvicokuit yposenw
Kpumepuii 1. Teopemuueckue 3nanus
[TonHoE oTCYTCTBUE Nwmerotcs npencrapieHuss 0 | 3HaHWE TEXHOJIOTUU
IpeACTaBICHUN O JaHHOM JTAHHOM HaIpaBJICHUU U3TOTOBJICHUS
HaIpaBJICHUU KBaJIpakornrepa

Kpumepuii 2

: Braoenue cneyuanvHol mepmunonozuetl

Hesnanue tepMunonoruu
U3y4aeMoro Kypca

He3nauurenbHbie HpO6€JILI B
3HAaHUC TCPMUHOJIOTNH

Kypca

3HaHWE TEPMUHOJIOTUH
Kypca

Kpumepuii 3: Ilpakmuyeckue ymerus u HagblKu npedyCMOompeHHble NPOSPAMMO

HeymeHune nons30BaThCs
(cmaboe ymenue)
TIOJTb30BATHCS KOJOITUMU H
PEXKYIIUMHA HHCTPYMCHTAMH,
KJICSIIIIAMA COCTaBAMU;
HEYMEHUE TTOTh30BAThHCS
MHCTPYKITHOHHO-
TEXHOJIOTUYECKUMU KapTaMHU

YMeeT npaBuIbHO
M0JIb30BATHCS
pacrpoCTpaHEHHbIMU
UHCTPYMEHTAMU, UMEET
IIPEACTABICHUE O
M0JIb30BaHHE
UHCTPYKIIMOHHO-
TEXHOJIOTHYECKON KapTOM.
Nmetrotcst HeOombinme
HaABBIKU PaOOTHI C
IPUPOIHBIM MAaTEpUAIIOM, C
IIPSDKEN, HUTKaMHU

YMeHue npaBuiIbHO
MOJIb30BAThCS
WHCTPYMEHTaMU, yMEHHE
paboTaTh C HHCTPYKIIMOHHO-
TEXHOJIOTHYECKON KapTOU.
HMeroTcst HaBBIKU PabOTHI ¢
MPUPOIHBIM MAaTEPUATIOM, C
MpsHKEN

Kpumepuu 4: Teopueckue naswvixu

OTtcyTcTBHS TBOpPUECTBA B
pabote

Hebomnbiue nposiBieHus
TBOPYECTBA B OCBOCHHUHU
y4eOHOTO MaTepuaia

YMepeHHOE MPOsIBIICHUE
TBOPYECTBA B OCBOCHUU
y4eOHOro MaTepuaia

Kpurepuu 5: CaMOCTOSITENBHOCTh

Heymenue paborath DNU30AU4YECKHe [lepuonnueckoe
CaMOCTOSITEJILHO MPUMEHEHHUS MIPUMEHEHUS
CaMOCTOSITEJIbHOCTU pabOThl | CAMOCTOSITEILHOCTH B
pabote
Texkymasi JTMarHOCTHKA
Hus3zkuti yposenw Cpeonuii yposenv Buvicoxuii yposenw

23




Kpu

mepuul 1. Teopemuueckue snanus

OtcyrcTBHE 3HaHUH (clialble
3HaHUs) TEXHOJIOTUHU
HU3rOTOBJICHUS U3ACIINH,
HE3HAHME MpPaBUI 00OpaIeHUs
CO CIEUUATIbHBIMU
MHCTPYMEHTaMHU

HesnauutenpHbie mpoOenbl B
3HAHUU TEXHOJIOTUN
U3TOTOBJIEHUS U3JACITUN

[IpouHoe 3HaHKE
TEXHOJIOTUU U3TOTOBIIEHUS
U3aenus

Kpumepuii 2: Bradenue cneyuanvHot mepmuHoI02uu

Cnaboe 3HaHUE TEPMHUHOJIOTUU
Kypca

HesnauurenpHbie nmpoOensl B
3HAHUU TEPMUHOJIOTUN

Kypca

3HaHUE TEPMUHOJIOTHH
Kypca

Kpumepuii 3: Ilpakmuyeckue ymenus u HagvlKu, npeodyCMOmMpeHHble NPOSPaAMMOLL

Cnaboe ymeHue nojiab30BaThCs
CTHeTIHATbHBIMH
UHCTpYMEHTaMH, ciadble
HaBBIKU PabOTHI C
MHCTPYKITMOHHO-
TEXHOJIOTUYECKUMHU KapTaMH,
ci1a0ble HABBIKU BBITTOJTHCHUS
15631 (SN 0707

YMmenue IMpaBUIIBHO

VYBepenHas paboTta ¢

N0JIb30BaThCs OOJIbIICH WHCTPYKLIIMOHHO-

YaCThIO CHENUATIBHBIX TEXHOJIOTUYECKHOW KapTOu;
UHCTPYMEHTOB, YMEHNE 1es1ecoo0pa3Hoe
BBINIOJIHSTh U3JIENINS IPH UCII0JIb30BaHUE
HEOOJBIION MOAJIEPIKKE WHCTPYMEHTOB,

negarora aKKypaTHOCTb,

YKOHOMHYHOCTH B
pacxoI0BaHUH MaTEPHAJIOB,
MIPOYHBIC YMEHUS U HABBIKH
paboTHI

Kpumepuii 4. Teopueckue Hagviku

OTCcyTCTBHE TBOPUECTBA B
pabota

Coueranue
PENPOAYKTUBHBIX U
TBOPYECKUI HABBIKOB

BriaBukeHne HOBBIX MJICH,
CTPEMJICHUE UX BOIUIOTUTH B
cBoel pabore

Kpumepuii 5. Camocmosamenvrocmo

Heymenune paborath

CoueTaHue HaBBIKOB

CrtpemMiieHHE KaKk MOKHO

CaMOCTOSITEJIbHO CaMOCTOATEIHLHOM paboThI qaiie NposBISTh
10/l PYKOBOJACTBOM U CaMOCTOSITEIBHOCTD B
KOHTPOJIEM TIeJarora pabote
HTorosasi A7MarHoCTHKA
Husxuil yposens Cpeonuti yposens Buvicokuu yposenv

Kpu

meputi 1. Teopemuueckue 3nanus

Cnaboe 3HaHUE TEXHOJIOTUH
U3TrOTOBJICHUE U3/ICIINMH,
cinaboe 3HaHWE MPaBUII
6e30macHOCTH TpyJa

HesnauurenbHbie MpoOesbl B
3HAHUH TEXHOJIOTHU
W3TOTOBJICHUS U30EINN

[IpouHoe 3HaHKE
U3TOTOBJIEHHUE U3JICITUN

Kpumepuii 2: Bradenue cneyuanvbHol mepmMuHoI02uu

Cnaboe 3HaHUE TEPMUHOJIOTUU
Kypca

HesnauutenpHbie mpoOenbl B
3HAHUHM TEPMUHOJIOTUU

Kypca

OTtcyTcTBUE POOENOB B
3HAHUU TEPMUHOJIOTUU

Kypca

Kpumepuii 3: Ilpaxmuueckue ymenus u Hagviku, NpeodyCMOmpeHHble NPOPAMMOl

JlommyckaeT onmmoOKu B

YMenue pazpabaTbiBaTh

YBepennas pabora ¢
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TE€XHOJIOTUU U3TOTOBJICHUS
U3JEIU, HEAaKKypaTHOCTD B

pabore, olIMOKH B 0OpallleHUN

CO CIEIUATbHBIMH
MHCTPYMEHTaMH, ciaadble
HaBBIKU paboTa ¢

TE€XHOJIOTUYECKON KapTOn

COOCTBEHHBIE ICKU3
U3JICTIHS, JTOITYCKAIOTCS
HE3HAYUTEIHHBIC OIMMOKY B
TEXHOJIOTUU U3TOTOBIICHUS
U3JICTIUS, IPUCYTCTBUE
HABBIKOM aKKypaTHOCTH,
SKOHOMHUYHOCTHU B paboTe C
MaTepHuaiaMu, cOOJII0/IEHHE
IIPABWIT TEXHUKU
0€30I1aCHOCTH O/
KOHTPOJIEM TIearora

TEXHOJIOTUYECKOU KapTOu;
yMeHHe pa3paldaThiBaTh
COOCTBEHHBIN ICKU3 U3ICIIUS
Y TEXHOJIOTHIO €ro
U3TOTOBJICHUS,
nenecoodpasHoe
UCIIOJIb30BaHUE
WHCTPYMCHTOB,
aKKypaTHOCTb,
PKOHOMUYHOCTH B
pacxoJ0BaHUK MaTepUasIoB

Kpumepuii 4: Teopueckue nagviku

Cna0ble MposIBICHUS
TBOpYECTBA

YMepeHHbIE TPOSBICHUS
TBOpUYECTBA B paboTe

IIposiBnenue
WHIUBUIYaJTLHOTO
TBOPYECKOTO MOIX0/1a K
BBIIIOJIHEHUIO JTF000T0
W3EIINs

Kpumepuii 5. Camocmosamenvrocmo

Cna0Oble HaBBIKU
CaMOCTOSITEIILHOM paboThI

YMepeHHOe NPOSBICHUE
CaMOCTOSITEJIbHOCTH B
paboTe

BBICOKOpaSBI/ITOG YMCHUC
CaMOCTOATCJIIBHO, oe3 IIOMOIIIH
rcaarora, BeIIIOJHATE U3CIINA

5. METOJINYECKHUE MATEPHUAJIbBI

Opranuzauuu 00pa3oBaTeILHOTO npoiiecca o JTOTIOJIHUTENbHOU
oOmreoOpazoBaTebHOM  OOIIEepa3BUBAIONIEH  MPOrpaMMe OCYIIECTBISETCS OUHO-
3a0uHO, 8 paszHogo3pacmuulx 2pynnax. KOMIUIEKCHbIE 3aHATHS MOPOXOIAT IO
KOMOMHUPOBAHHOMY THUITY, TaK KaK BKJIIOYaeT B Ce€Os MOBTOPEHHE MPONIECHHOTO,
00BsICHEHHE HOBOTO, 3aKpEIJICHUE MaTepualia u MOIBEICHUE UTOTOB.

Ha 3aHATHSIX MCTIONB3YIOTCS CICAYIONINE YopMbl U MEMOObI Pearu3ayu NPOSPaAMMbL.

Paznuunsie popmer yaebHorr paboThl (BUJ 3aHATHS) CYIIECTBEHHO IMOBBIIMIAOT
7G(PEeKTUBHOCTh 3aHATHM W UWHTepec oOydalomuxcs K HuM. [Iporpamma
MpeaycMaTPUBAET UCIIOJIb30BaHNE (PPOHTATBHON, MHIMBUIYAIBHON, TPYIIIOBON (hopm
yaeOHOM paboThl ydamuxcsi. @poHTanbHas (Gopma mpenonaraeT mojaadyy yaeOHOTO
MaTepuaia BCEMY KOJJICKTUBY ydamuxcs. MHauBuayambHas ¢Gopma Tpearnoiraraet
CaMOCTOSITEIbHYI0 palboTy yuamierocsa. [Ipu »TomM mnemaror oka3bIBaeT ydallemycs
TaKyl0 MOMOIIlb, KOTOPasi HE MOJABISET €r0 AKTUBHOCTH U CIIOCOOCTBYET BBIPAOOTKE
HAaBBIKOB CAMOCTOSITENIbHOW paboTel. B  xome rpynmoBoit paboThl  ydammmcs
MPEAOCTABISETCS BO3MOKHOCTh CAMOCTOSITEIbHO TTOCTPOUTH CBOIO PadOTy Ha OCHOBE
MPUHIMINA JEATHILHOCTHOTO TOAX0Ja. ['pynmoBbie 3aHATHS TMO3BOJISIIOT BBITOTHITH
CJIOXHBIC TPYAOEMKHE PAabOThl ¢ HAMMEHBIIMMH 3aTpaTaMd MaTepuansa M BPEMEHHU.
[Tpu >TOM KaxAbIi oOydaronuiics oTpadbaThiBa€T MPUEMbI Ha OTIAEIBHOM ()parMeHTe,
KOTOPBIH SIBISIETCSA YaCThIO LIEJIOT0 U3IEIIHUsL.
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Ecnu roBoputh 0 ¢opMax ydyeOHBIX 3aHATHIA, TO OCHOBHAs Macca y4eOHOro BpEeMEHU
OTBOJUTCS Ha JEKUMOHHO-NPAKTUYECKHE 3aHATUSA, I/I€ ONTUMAJIbHO COYETAIOTCS
TEOpUsl U MPAKTUUECKHUE YIPaXKHEHUS. DTO 00YCIOBIEHO cnenu(pUKoi Kypca: yTOObI
3¢ (peKTUBHO OBIIaJETh HAaBbIKAMHU PAaOOTHI ¢ OymMaroil M HUTKAMH, HYXKHO BCIEI 3a
TEOPETUYECKUM HM3yUYEHHUEM MPUEMOB OTpabOTaTh MX Ha MpakTHke. B uucrtom Buae
MPaKTUYECKUE U JIEKIMOHHBIC 3aHATHUS IPEICTABIICHBI B MEHBIIIEH CTETICHH.

[ToMuMO JIEeKIMK ¥ MPAKTHUYECKUX 3aHATUM IporpaMMa IpeayCMAaTpUBAET BBICTABKH,
KOHKYPCBI TPO(PECCUOHAIBHOIO MAacTEPCTBA, TECTUPOBAHUE.

BbicTaBkM, sSpMapku, KOHKYPCBhl MNpPO(PECCHOHANIBHOIO MAacTepCTBa IMO3BOJIAIOT
IPOJEMOHCTPUPOBATH PE3YJIbTAThl CBOUX TPYJIOB 32 ONPEACIICHHbIN NepUOi BPEMEHHU.
DTO MO3BOJSET YYaAIIUMCS KPUTHUYECKH OLEHMBATh CBOM padOTHI, Jydllle MOHATh UX
JIOCTOMHCTBA U HEIOCTAaTKU, YTO SIBJSETCS CTUMYJIOM /I JalbHEHUIIEro TBOPUYECKOT O
pocra.

B nporpamme npegycMOTpeHbl KOHTPOJIBHBIE Yachl MOCJE U3yUYEHUS Kaxa0ro OJokKa.
Ha sTux 3aHsaTHsAX egaror npoBOAUT TECTHI, aHKETUPOBAHUE, BUKTOPHUHBI, BBICTABKHU C
EJIbIO BBISIBJICHUS] KAYECTB 3HAHUM, YMEHUN, HABBIKOB 00YJatONIUXCs.

Uro kacaetcs Memooos paboTbl, TO TpOrpaMma  MPEAINOoJIaraeT  COYETAHUS
PENpPOIYKTUBHON W TBOPYECKOW JesTeabHOCTH. BO BpeMs 3HAKOMCTBA C HOBBIM
MaTEpHUAJIOM JEeSATEIbHOCTh HOCUT PENPOIYKTUBHBIN XapakTep, TaK Kak ydalluecs
BOCHPOU3BOJAT 3HAHUA M CHOCOOBI JAeiicTBUi. PenponykTuBHas [eATEIbHOCTD
BbIpaXkaeTcsi B ¢opMe ympakHeHuil. [lonck HOBOro CTHIISI, HOBBIX 3JIEMEHTOB,
co3gaHusi pabOT 1O COOCTBEHHOMY OCKH3y SIBISIETCS MPUMEPOM TBOPUYECKOM
NEeSITEIHbHOCTH.

Cpenn METOMOB, ONpENSIIEMBIX TI0 WCTOYHHKY HWH(MOpPMAIMH, Ha 3aHATHIX
UCTIOJB3yeTCs O0OBsICHEHHE (MPU 3HAKOMCTBE COCBOMCTBAMH OyMaru, MpsKu, HUTOK, C
TEPMHUHAMH ), HHCTPYKTaX (0OBSICHEHHE MPABWIBHBIX IPUEMOB pa0dOThI, UCTIPABIICHHUE
U TIpeAyNpeKaIeHue omMn0o0K), 6ecena (HeoOXoauMa i MpUOOPETEHUS HOBBIX 3HAHUIT
U 3aKperieHHs MX MyTeM YCTHOro oOMeHa MHeHusMH). boibimoe oOpa3oBaTenbHO-
BOCITUTATEIPHOE 3HAYCHUE UMEIOT Oecenbl. JleMOHCTpaOHHBIE METOABl PEeaTu3yIoT
OPUHIMI HATISAHOCTA OOydeHws. J[eMOHCTpanus MNPUCYTCTBYET MPaKTUYECKH Ha
KaKJIOM 3aHATHUU U COYETACTCS CO CIIOBECHBIMU METO/IAMH.

[legarory Heo6xoauMo TOOUBATHCS PAIIMOHATHFHOTO BRIOOPA METOIOB H
ONTUMAIBHOTO UX COYCTAHUA.

Bocnumamenvhnas cocmassliowas pesyjlbmamoe.

VBneuenne peOGEHKAa M3O0PAHHBIM BUIAOM JCSTEIBHOCTH BBIPAXKACTCS B TMPOSBICHUU
VHHUIMATUBbI HA 3aHSATUH, CACTEMAaTUYECKOM YYaCTHUU B KOHKYPCaxX U MEPONPUATHUAX U
PEe3yAbTATUBHOCTH JedaTesibHOCTU. CIOCOOHOCTh paboTaTh B KOJUIEKTUBE U JEIUTHCS
JUYHBIM ONBITOM. OTBETCTBEHHO OTHOCUTCS K PE3YJIbTaTaM BbITIOIHSAEMOU PaOOTHI.
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Tematnka 3aHATHI CTPOUTCS C YYETOM HHTEPECOB YYAIIUXCS, BO3MOXHOCTH HX
camMOBBIpaKeHUs. B Xo7e yCBOEHHS ACTbMH COACPX aHHS MPOTPaMMBbl YUUTHIBACTCS
TEMI pPAa3BUTHS CHEIHATbHBIX YMEHHH W HABBIKOB, CTETNEHb MPOABHHYTOCTU IO
00pa3oBaTeIbHOMY MapuUIpyTy, YPOBEHb CaMOCTOSITEIbHOCTH, YMEHHE paboTaTh B
KoJuiekTuBe. IIporpaMma mo3BossgeT MHAUBUAYATU3UPOBATh CIOXKHbBIE paboThI: Ooiee
CHJIBHBIM JIETSIM OyJeT WHTepecHa CIOKHAs KOHCTPYKIHS, MEHEe MOATOTOBICHHBIM,
MO’KHO TIPEUIOKHUTH paboTy mpoie. Bee 3aHATHS yCTPOEHBI TaK, YTO KaXI0€ 3a/laHue
JaeT BO3MOXKHOCTh pEOCHKY TPOSBISITH CBOM TBOPYECKHE CIOCOOHOCTH, HE
orpaHu4uBasi cB000y, BooOpaxeHue u paHTa3uIo.

Pa3HoobOpa3ue nmpodeccuoHanbHbIX TEXHUK, XY0KECTBEHHBIX MPUEMOB Ha 3aHATHUAX
OMOTaeT PACKPHITh MHIUBUIYAbHBIE BO3MOXHOCTU U CIIOCOOHOCTH Ka)JO0ro, TO
€CTh MPOSBUTH CBOE 51, OTKPBITh €051, KaK JMYHOCTh. [ 1aBHas 0COOEHHOCTh 3aHATHH -
UHAUBUAYAIbHBIN MOAXOA K KaXIOMy peOEHKYy, HayuyuTb UX paboTaTh C pa3HbIMU
MaTepuaIaMu.

3aHATHS 1O ImporpaMme nmpoBOAATCA Ha OCHOBC O6IIII/IX NneJarorn4CCKux npuHyunoes.

1) IIpuHIMO  TOCTYHHOCTH M IOCJIEIOBATEILHOCTH MPEANojaraeT IOCTPOSHUE
y4eOHOro mpolecca OT MPOCTOro K CIIOKHOMY.

2) Yder BO3pacTHBIX OCOOCHHOCTEH — COJIepKaHUE U METOUKA PabOThI TOJIKHBI OBITh
OpPUEHTUPOBAHBI HA JETEH KOHKPETHOTO BO3pAacTa.

3) [IpuHIMI HATJSAHOCTH TPEIOJaracT MIUPOKOE HCIOIb30BAHUE HATJISIHBIX |
TUIAKTHYECKUX TMOCOOMH, TEXHHYECKUX CPEACTB OOYYeHHWs, ACNAoNnX Yy4eOHO-
BOCIIUTATENbHBIN MpoIiecc 6oiiee 3P (HEKTUBHBIM.

4) TIpuHIMIT CBSI3U TCOPHH C MPAKTUKON — OPraHUYHOE COYEeTaHUE B paboTe C ACTbMHU
HEOOXOUMBIX TEOPETUUECKUX 3HAHUM U MPAKTUUYECKUX YMEHUN U HABBIKOB.

5) [IpuHIM pe3yIbTaTUBHOCTH — B MPOTrPAMME JIOJKHO OBITh YKa3aHO, YTO y3HAeT M
4eMy HaY4IHUTCS KaXIblid pEOCHOK.

6) [I[pyHIMIT ~ aKTyaJqbHOCTH  MPENIOJIaracT MaKCUMAJIBHYIO  MPHOIMKEHHOCTD
COAEPKAHUSI TPOTPAMMBI K PEAIBHBIM YCIOBUSM KU3HU U IEATEIBHOCTD JETEH.

7) IlpuHIMI AESTCIBPHOCTHOTO MOAX0Aa — JIF0ObIC 3HAHHS MPUOOPETAIOTCS PEOCHKOM
BO BPEMS aKTUBHOM JAEATEILHOCTH.

8) IIpuHIMI KYJIBTYPOCOOOPA3HOCTH OCHOBBIBACTCS HA LIEHHOCTSIX PETHMOHAJbHOM,
HaIlMOHAJILHOW M MHUPOBOH KYJIBTYPBI, TEXHOJOTHUSCKH PEaIu3yeTcsl MO CPeJACTBaM
KyJbTYPHO-CPEJIOBOTO  TI0JIXOAa K OpraHM3alud JACATEILHOCTH B  JETCKOM
00BEIMHEHNH.

9) [lpyHIMIT TapMOHWHM TPOCTOTHI M KPACOTHI JIGKUT B OCHOBE JIHOOOTO BHJA
NEATENbHOCTH, OJHOBPEMEHHO SBIIAETCA KPUTEPHUEM TBOPUYECKOW AEATEIBHOCTH U
PE3yIABTATOM B MPOLECCE CAMOPA3BUTHSI TBOPUECKUX CIIOCOOHOCTEH.
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3aHATHS CTPOSATCA TakKUM 00pa3oM, YTOOBI ydyallMecs CO3HATEIbHO U AKTHBHO
opiageBanu 3YHamu, 4ToObBl y HHUX pa3BHBaJIach TBOpYECKAas AKTHUBHOCTb U
CaMOCTOSITEIbHOCTb. TOJIBKO € y4€TOM 3THUX MNPUHILMIIOB MOTYT OBITh JOCTUTHYTBI
BBICOKME pE3ylbTaThl B OBIAJACHUM OOYYAIOIIMMUCA 3HAHUAMHM W TNPAKTHYECKUMU
HAaBBIKaAMHU.

Ileoacoeuueckue mexHojiocuu, UCIIOJIb3YEMBIC 110 ITPOTrpaMmMe «becnuI0THBIE
JeTaTe/JIbHbIC allllapaTb»

Texnonoeus ougpgepenyupyemozo obyueHus CIOCOOCTBYET CO3JaHUIO ONTHUMAJIBHBIX
YCIIOBUW JUIS PAa3BUTHS HMHTEPECOB U CIIOCOOHOCTEH ydamuxcs. MexaHu3MOM
peanu3aiyu SBISIOTCS METObI HHIUBHIYaIbHOTO O0yUCHUSI.

o Texnonoeus JUYHOCMHO-OPUEHMUPOBAHHO20 O00OYYEeHUs — DTO OpraHU3ALMS
BOCIIMTATEIILHOTO TIPOIleCCa Ha OCHOBE TJIYOOKOTO YBRKEHUS K JIMYHOCTH
peOEHKa, yaére 0COOCHHOCTEH ero WHAWBHIYAIbHOTO Pa3BUTHS, OTHOIICHUS K
HEMY KaK K CO3HATEJIbHOMY, IOJIHOIIPABHOMY M OTBETCTBEHHOMY YYaCTHHKY
o0Opa3oBaTeIpHOrO TpoIecca. IT0 (OPMHUPOBAHHUE IICIIOCTHOM, CBOOOIHOM,
PacCKpENOIMEHHON JTUYHOCTH, OCO3HAIOIICH CBOE JIOCTOMHCTBO M YBajkaromlleh
JOCTOMHCTBO M CBOOOIY APYTHX JTHOICH.

o Texnonoeusa npobremHo2co  00yyYeHus CTaBUT CBOEW  LIETBIO  pa3BUTHE
MO03HABATEIBbHON AaKTUBHOCTH W TBOPYECKOW CAMOCTOSTEIBHOCTH Y4YaIlUXCS.
MexaHu3MOM peanu3aluu SBISIETCS] MOMCKOBbIE METOJbl, MpHUEeMa MOCTAaBKU
NO3HABaTEIbHBIX 3aJ]a4, MOCTAaBUB Iepe]] YJalluMHCS 3a7ady, KOTOPYK OHH
BBITIOJTHSIOT, UCIIONIB3YsI UMEIOLIUECS Y HUX 3HAHUS U YMEHUS.

o Texnonoeua pazeusarowezo 006yyeHus, TPU KOTOPOM TIIABHOU IIENIbIO SIBIISETCS
CO3JaHUe yCIOBUW i  Pa3BUTHS  IICUXOJIOTMYECKHMX  OCOOEHHOCTE:
CIIOCOOHOCTEM, HWHTEPECOB, JUYHOCTHBIX KA4eCTB M OTHOIICHUH MEXIY
JObMHU, TIPU KOTOPOM YUYUTBHIBAIOTCA W UCIOJB3YIOTCS 3aKOHOMEPHOCTHU
pa3BUTHs, YpPOBEHb M CHOCOOHOCTM WHAMBHIAyyMma. llog pasBuBaronium
oOydeHHEeM TOHMMAETCS HOBBIM, AKTUBHO-JICITEIBHBIM CIOCO0 OO0y4eHHUS,
UIYIUH HA CMEHY O0BSICHUTENIBHO-UIUTFOCTPATHBHOMY CIIOCO0Y.

o Texnonoeuu  compyoHuuecmea peaiui3ylOT  PaBEHCTBO, MMAPTHEPCTBO B
OTHONICHUSX Tmenarora u pebenka. Ilegaror u yuwammecss COBMECTHO
BbIpAa0aTHIBAIOT II€NIH, COJACp)KaHWE, TAIOT OIEHKHU, HAaXOMSICh B COCTOSIHUU
COTPYIHUYECTBA, COTBOPUYECTBRA.

o 300posvecbepezarowue mexHoi02uU — CO3JaHUE KOMIUIEKCHOM CTpaTeruu
VIIYUIICHHS 3J0POBBS yUAIUXCS, pa3pab0OTKa CUCTEMBI MEP MO COXPAHCHUTO
3JI0pPOBBS JIeTel BO BpeMsi OOyUCHHsI ¥ BBIPAOOTKA 3HAHWW U HABBIKOB,
KOTOPBIMU JOJKEH OBIIAJIETh YUaIHICs.

o  Unghopmayuonnvle mexnonozuu, ACTIONH3YIONTUE CIICIUATHHBIC TEXHUICCKUE
nH(OPMAITMOHHBIE CPEICTBA: KOMIIBIOTEP, ayIM0-, BUICO-, TEJIe- CPEIICTBA
00y4YeHMUS.

Hcnonb3oBaHne NepeyrCIEHHBIX TEXHOJIOTUN XapaKTEPU3YET UETOCTHBIN
o0Opa3oBaTeIbHBIN Ipoliecc U sBiseTcs GOpMOii OpraHu3anuu yueOHOW U TBOPUYECKOM
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IESTEIbHOCTH, T KaX/Iblil peOCHOK HE TOJIbKO 00E€CIIeUnBAETCs MOIHON CBOOOI0M
TBOPYECKOW MHUIIMATUBBI, HO U HYXAA€TCsl B IPOAYMAHHOW CTpaTeruu, oroope
CPEACTB BBIPAKECHUS, IIJITAHUPOBAHNUHN JIESITEIBHOCTH.

Memoouxa nposedeHus 3aHAmMuUs
OCHOBHBIEC CTPYKTYPHBIE DJIEMECHTHI
o Bcmynumenvuas yacmo. I1oka3 TOTOBOTO U3/IEIHS OTACIBHO U B KOMITO3HIIHN

o Tloocomosumenvras yacmo. Paz6op GopM CI0KHOTO U3IEIHS, ONPEICICHUE €T0
HCXOJHBIX (OPM.

o OcHosnas yacmp. TlodTanHoe U3rOTOBICHUE U3CIHUS 110 HHCTPYKIHH.

o 3axnrouumenvrasn yacmov. CaMoOCTOsATENbHAs paboTa Mo 00pa3ily WM 3aBEpIICHHE
W3JIeNUS, IOTIOJTHEHNE €T0 CAaMOCTOSTENIbHON (DaHTa3uHON 9acThIO.

KOHI’I’lpO]leO'MSMepMme]ZbH ble mamepuaibl

Pa3jes nporpamMMbl MeToabl KOHTPOJIA
1 rog o0y4enus
Oprasu3aniOHHbIN
o CoOecenoBanue
o AHKETHpOBaHUE
I1.PaGoTa ¢ npupoaHbIM « Bompocs! k Oecene
MaTepUaIOM o Kaprouku-3ananus

o IlIpakTrueckoe 3amanue.
o AHaNM3 U caMOaHAIN3 JETCKUX padoT
o HaOmroneuue

[II.MonenupoBanue Ha

e YCTHBIU OIPOC
IJTIOCKOCTH.

« Bompocs! k 6ecene

o IlIpakTrueckoe 3ajlaHue C TBOPUYECKUM YKIOHOM
o Kaprouku-3ananus

IV. Bsizanue Kproukom .
o YCTHBIU OIPOC

o Bompocs! k Gecene
o IlpakTHUeckoe 3aaHUe C TBOPUCCKUM YKIOHOM

o AmHanu3 U camoaHau3 JETCKUX padboT

o Kaprouku-zananus
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OTH AOMONHUTENbHBIE Pa3pabOTaHHbIE KOHTPOJIbHO-U3MEPUTEIbHBIE MAaTEPUAIIBI
MO3BOJISIIOT BBICTPOUTH 3 (PEKTUBHYIO CTPATETHIO IO PA3BUTHUIO CIIOCOOHOCTEN
Ka)KJIOT0 Y4Yallerocs, a 3Ha4uT CAENATh JUIsl HErO Ka)XJA0€ 3aHATHE NPOAYKTUBHBIM.
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IV.CIIMCOK JIMTEPATYPbBI

1. Cnmcok JurepaTtypbl, peKOMEHI0BAHHBIN negaroraM (Kojjieram) AJ1si OCBOEHHS JAHHOT0 BH/IA 1eATeJIbHOCTH

Ne | HaunmenoBanue
OcHoBHas

1 benunckas 10.C. Peanusanusi TUIIOBBIX MaHEBPOB YETHIPEXBUHTOBOTO BepTojeTa. MoJioIekKHbIH HaydyHO-TeXHUYeckuil BecTHUK. MI'TY um.
H.D. Baymana. Dnektpon. xxypH. 2013. Ned, Pesxum mpoctyma: http://sntbul.bmstu.ru/doc/551872.html (nara obpamienns 31.10.2016).

2 I'ypesroB A. E. MonenupoBanue ynpasienus kBaapokontepoMm Muxenepusiii BectHuk. MI'TY um. H.O. baymana. OnexrpoH. xxypH. 2014 Ne§
Pesxxum mocryma: http://engbul.bmstu.ru/doc/723331.html (nara obpamenus 31.10.2016).

3 Edumos. E. TIporpammupyem kBagpokonrep Ha Arduino: Pesxxum noctyma: http://habrahabr.ru/post/227425/ (nata ooparienus 31.10.2016).

4 Nuctutyr  Tpancmopta W cBs3M.  OCHOBBI  @3’pOJMHAMHUKM W JWHaMuUKU  nonera.  Pura,  2010. Pexum  pmoctyma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (rara obpamenus 31.10.2016).

5 KanaraukoB A.H., Kpumenko A.I1., TkaueB C.b. JlomycTrMbie MpOCTpaHCTBEHHBIE TPACKOPHUHU OSCITUIIOTHOTO JIETATEIHHOTO ariapara B
BEPTHKAJIBHOM TIOCKOCTH.
Hayka u o6paszosanue. MI'TY um. H.D. baymana. Diekrpos. skypH. 2012. Ne3. Peskum mocryma: http://technomag.bmstu.ru/doc/367724.html (nata
obpamenns 31.10.2016).

6| MapteiHoB A.K. DkcnepumenTtanbHas a’pouHamuka. M.: ['ocymapcTBeHHOE H3AaTeNbCTBO OOOpOHHOW mpombiiuieHHocTH, 1950. 479 c. 13.
Mupounuk 1.B. Teopus aBromatnueckoro ynpasienus. Jluneitnsie cuctemsl. CI16: [Turep, 2005. 337
JlomosiHuTENBLHAS

7 Penmakuust Tom's Hardware Guide. FPV- mynbTukonTepsl: 0030p TeXHOJIOTHHU 1 xene3a. 25 urons 2014. Pexxum nocryna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
(mata obOpamenus 31.10.2016).

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

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

9 Bouadi H., Tadjine M. Nonlinear Observer Design and Sliding Mode Control of Four Rotors Helicopter. World Academy of Science,
Engineering and Technology, Vol. 25, 2007. Pp. 225-229. 11. Madani T., Benallegue A. Backstepping control for a quadrotor helicopter.
IEEE/RSJ International Conference on Intelligent Robots and Systems, 2006. Pp. 3255-3260.

10 | Dikmen I.C., Arisoy A., Temeltas H. Attitude control of a quadrotor. 4th International Conference on Recent Advances in Space Technologies,
2009. Pp. 722-727. 4. Luukkonen T. Modelling and Control of Quadcopter. School of Science, Espoo, August 22, 2011. P. 26. Pexxum pocryma:
http://sal.aalto.fi/publications/pdf- files/eluull_public.pdf (nara o6pamenus 31.10.2016).

11 LIPO SAFETY AND MANAGEMENT: Pexxum mocryma:
http://aerobot.com.au/support/training/lipo-safety (/lata ooparmenus 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 | Jlexum ot «Konrep-axcmpeccy» https://youtu.be/GtwG5ajQIvA?t=1344

2. Cnucok JuTepaTypbl, peKOMEHI0BAHHON Y4alMMCS, 1JIs1 YCIIEIIIHOTO OCBOEHNsl IAHHOMH 00pa30BaTe/IbHOI NMPOrpaMMbl

1 Jlexuu ot «Komnrep-akcmpecc» https://youtu.be/GtwG5ajQJvVA?t=1344
https://www.youtube.com/watch?v=FF6z-bC03T0
http://alexgyver.ru/quadcopters/

3. CnucoK JIuTepaTypbl, peKOMEHT0BAHHOW POJAUTE/ISIM B LeJAX paCIIMPEHUs TUANA30HA 00Pa30BaTEJIbLHOI0
BO3/1eHCTBUS M MOMOIUM POJAUTEIAM B 00y4YeHUH U BOCIIUTAHMH PedeHKA

1 [Ton6opxka sxypHanoB «lllkona ansa ponureneit» ot uznarensckoro goma MITIY «IlepBoe ceHTsOps» mox pe.

C.Conogseitunka
https://drive.google.com/open?id=0B_zscjiLitypR2dId1p0T1ZGLWM
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INPUJIO’KEHHUE 1

MarepuajibHO-TeXHHYeCKOe o0ecriedeHne

Croumocts | KosmmuectBo Hroro
Ne Ha3nayeHue/KpaTkoe onucaHue
HaumeHoBaHue

n/n (pynkumnonana odbopyroBanus

1 YuetHoe (00s13aTeIbHOE) 000PY/I0BAHME

OcHoBHO# HabOp (pamMa, 3aM4acT, MOTOPHI,
11 MIPOMNEIIIEPHI, PETYIATOPHI, TOJETHBI KOHTPOJLIED, Habop ans c6opku kBagpokonTepa
paauoanmnaparypa, 3apsiika, akkKyMyJIsITOpbI)
Kommekt nnst FPV-nonetos (kamepa,
1.2 BHJICOTICpEAATYNK, BUACONTPHUEMHHK, aHTCHHBI, KommexT 11 0A€T08 0T nepsoro
MOHHUTOPYHUK, OaTapeiiku. ) fua
KoMmrmekT ass u3ydeHus: OCHOB PaIu03JIEKTPOHUKU U
13 MIPOrpaMMUPOBAHUS MUKPOKOHTPOJLIIEPOB (OOPTOBOIA KoMIiekT 1st mporpaMMupoBaHuUs
KOMIIBIOTEP, PaAHOMO/IEM, BUACOKAMeEpa, dJIEKTPOHUKA, KOMTEepa
110)
Konrep 11t HayansHOTO
14 Ksagpokonrep 3HAKOMCTBA, OTPAOOTKH a30B
MUJIOTUPOBAHUS

15 KBanpoxonrep ¢ poTokamepoit Ha Kontep miist o6yuenue aspocbEMKe,

' TUPOCTAOMIH3NPOBAHHOM TOJBECE HacTpolike u oocnyxuBanuo bAC

KounBepTtoruian yist 00ydeHus
16 KoHBepTomian HACTpOIKe, 00CITYKUBaHHIO U
akcruryaTanuu bAC
MEPCIIEKTUBHBIX TUIIOB

17 ®oTokamepa doTokamepa JUIsl yCTAHOBKH Ha

KOHBCPTOILIaH
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BAC nmns oOyuenus azam

1.8 VYuebnas BAC camoneTHoro tumna NWJIOTUPOBAHUS OCCIHIIOTHBIX
CaMOJIETOB
Konrep mist oTpaboTKM HABBIKOB
KBagpokomnrep C 3 1011, aKKyMYJISTOPaMH, JIOTL.
1.9 - . MUIOTUPOBAHUS, TIPOBEACHUS
3apSAIKON ¥ 3aIUTON BUHTOB .,
a’pPOCHEMKHI
3HAKOMCTBO ¢ npuHIMnamu 3D-
1.10 Pyuka s 3D-newatun
nevaTu
2 KoMmnbiorepHoe o6opyoBanue
2.1 Hoytbyxk Pa6ora ¢ I10 BIJIA
2.2 Mpiiib Pa6oTa c I1K u/unm HoyTOykom
Tym0Ga 17151 XpaHeHUs U 3apsAIKU
2.3 Tenexka aJis 3apsIIKK U XpaHEHUST HOYTOYKOB ymoa Junt xp P
HOYTOYKOB
MHuorodyHKIHOHATBHOE
2.4 MY Py
YCTPOICTBO
2.5 CereBoil yAJIMHUTEIb CereBoil yUIMHUTEIIb
3 IIpe3enTanmonHOe 000pyI0BaHME
nojia4a HHPOPMAIIMOHHOTO
3.1 LED naunens a (popman

Marcpuajia
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3.2

Hacrennoe kperuienue

kperenue LED nanenu

4 Pacxoanble MaTepuaJibl M 3aMIaCHbIE YaCTH
5 Mebean
5.1 KoMILIEKT MeGenm Pa3mernenre yueHUKOB B y4eOHOM
KaOHHETE
5.2 CBeTHJILHUK HACTOJBLHEIN TaJIOr€HOBBIN Ocsenienne
5.3 KOp3HHBI /st Mycopa CO6op Mycopa 1 MPOYHX HEMHUIIEBBIX

OTXOZ0B
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INPUJIOKEHME 2
IIpaBuia BbIOOpa TEeMBbI IPOEKTA

Crnioco0b1 pemreHust mpo0IeM HAaYMHAIOMIMMHU HCCIEIOBATENIMI BO MHOTOM 3aBHCAT OT BBIOpaHHOH Tembl. Hamo moMoub JeTsM HailTh Bce MyTH,
BeyIINE K JOCTHKEHHIO LIEJIH, BBIICIUTH OOLIETIPHHSTHIE, O0IIEN3BECTHBIC 1 HECTAHJAPTHBIE, ATbTEPHATHBHBIE; CJIeNIaTh BEIOOD, OlIeHUB 3((heKTUBHOCTH
Ka)JI0ro croco0a.

IIpaBuao 1. Tema momkHa OBITH MHTEPECHA PEOCHKY, JOJDKHA yBIIeKaTh ero. MccnemoBaTtensckas padota 3(ppexkTuBHA TOIBKO HA TOOPOBOIBHOM
ocHoBe. Tema, HaBs3aHHAasA YYEHUKY, KaKoil Obl BaKHOM OHA HM Ka3alach B3POCIIbIM, HE JACT JOJHKHOTO AP QeKTa.

IIpaBuio 2. Tema nomxHa ObITh BHINOJIHUMA, PEIIEHUE €€ JOJKHO OBITh MOJIE3HO yYaCTHUKaM ucciiefoBanus. HatonkHyTs pebeHka Ha Ty Uieto, B
KOTOpOIl OH MaKkCUMAaJIbHO pealn3yeTcs Kak MCCleJoBaTelb, PACKPOET Jy4IlIhe CTOPOHBI CBOETO UHTEJUIEKTA, MOJYYUT HOBBIE MOJIE3HbIE 3HAHU I, YMEHHUS
Y HaBBIKH, — CJIO’KHAs, HO He0OXo1uMast 3ajaya Jjis Iejiarora.

IIpaBuiao 3. Tema nomwkHa OBITh OPUTMHATIBHOW C AJIEMEHTAMHU HEOKHMJAHHOCTH, HEOOBIYHOCTH. OpUTHHAIBHOCTH CIIEyeT MOHUMAaTh, Kak
CIOCOOHOCTh HECTAHJAPTHO CMOTPETh HA TPAJUIIMOHHBIE TPEIMETHI U SIBJICHHUS.

IIpaBuio 4. Tema nomxkHa ObITH TakoW, YTOOBI paboTa Morjia ObITH BBIIIOJIHEHA OTHOCUTENBHO ObICTPO. CrOCOOHOCTH J0JIT0 KOHUEHTPHUPOBAThH
coOCTBEHHOE BHUMAaHUE Ha OJJHOM OOBEKTE, T. €. IOJITOBPEMEHHO, IIeJIeYCTPEMIIEHHO padoTaTh B OJIHOM HAlpaBJICHUH, y IIKOJIbHUKA OIPaHUY €HHA.

IIpaBuao 5. Tema nomkHa ObITh AocTymHOW. OHA MOJDKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSIM JIETEH. ITO KacaeTcsi HE TOJIBKO BBIOOpA
TEMbI UCCIIEJIOBaHUS, HO U (POPMYIUPOBKU U O0TOOpa MaTepuaina ais ee pemeHus. OqHa U Ta ke MmpobdiieMa MOKET peliaThCs pa3HbIMH BO3PACTHBIMU
IpyINIaMy Ha Pa3IMYHBIX 3Tanax o0y4eHus.

IIpaBuio 6. Coueranue >xenaHuil ¥ BO3MOXKHOCTEW. BpiOupas Temy, memaror JIOJDKEH y4ecTh Haludue TpeOyeMBIX CPelICTB M MaTepuaioB —
uccienoBaTesbckoii 6a3pl. Ee oTcyTcTBHE, HEBO3MOXKHOCTH COOpaTh HEOOXOMMbIE JaHHBIE OOBIYHO MPUBOJIAT K MOBEPXHOCTHOMY PELIECHUIO, TOP OXKIAI0T
"mycrocnoBue". OTO MelIaeT Pa3BUTHIO KPUTUUECKOTO MBIIIJICHHS], OCHOBAHHOTO HA JJOKA3aTEJIbHOM MCCIIEI0BAHUU U HAJIS)KHBIX 3HAHUSIX.

IIpaBuno 7. C BbIOOpOM TeMBl HE CTOWT 3aTATHBATH. BOJBIIMHCTBO y4YaIIWXCsl HE MMEIOT MOCTOSHHBIX MPHUCTPACTHI, WX WHTEPECHl CHTYyaTWBHBI. [loaToMmy,
BBIOHpas TEMY, JIeHCTBOBATh cienyer OBICTpO, IoKa HHTEpEC HE yrac.
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NooprowdE

IIpumepHBIe TEMBI IPOEKTOB:
IIpoexTrpoBaHue 1ojera Hal TPACCOU € MPENATCTBUAMU.
IIporpamMMmupoBaHre aBTOHOMHOT'O B3JI€Ta U MOCAJKU KBaAPOKOITEPA.
Buneo Hape3ka 11oeToB BOKPYT IIKOJBL.
Opranunzanusi TOHKM KBaJIpOKOIITEPOB.
IIpoexTrpoBaHue KBaIpOKOITEPA-TPACIIOPTUPOBIIUKA.
ABTOHOMHBI MOJIET MO 3aaHHON TPACKTOPHUHU.
Co3nanuie MOMOIIHUKA JIsl IPENo/IaBaTeNs Ha KOHTPOJIbHBIX paboTax.
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AsdpocbeMKa «/IJ11 4ero Ha caMoM JeJie HyKeH 0eCIUJIOTHBIN JIeTATeIbHbIN

anmapar?»

INPUJIOKEHME 3

IIpumep keiica

Ornucanue peaibHOU cUTyalnu (Keica)

Mpb1 paboTaeM B aJMUHHUCTpAIlMM TEXHOMAapKa M HaM HEOOXOJUMO HaOpaTh
KpacoO4Hble M WHTEpPECHblE MaTepuaybl sl caiTa, 4ToObl NpUBIIEYb OOJbIIE
KJIMEHTOB M KOMIaHui. Takke MHOTME PE3UJIEHThl TEXHOIMAapKa >KaIyKTCS, 4TO,
YUUTBIBasE OOJBIIYI0 TEPPUTOPUIO TEXHOIMApPKA, OHU JI0 CHX MOp HE 3HAIOT, KaK OH
BBITJISIUT  1EJIUKOM,

OTCYTCTBYCT HaBUI'allUd TII0 TCPPUTOPUHN TCXHOIIApKaA.

JIOTIOJTHEHHE HEOOXOAMMO OTPEISTUTh TOYHYIO TIJI0IIA/lb TEPPUTOPHUH TEXHOTApKa.

OO61re Bompochl

TepMuHbI:

Marepuansi:
[ ]

Urto Takoe BITJIA?
Kaxk yctpoen u paboraer BITIIA?
Kakue nanHbie OH MO3BOJISECT MOJYIUTH?

UewMm aspocbémka ¢ BITJIA oTiinyaeTcss OT KOCMUYECKOM ChEeMKH ?

AspocbemMka

Hocurenu u none3nast Harpy3ka

Knaccudukanus (MmapuipyTHasi, TuHeHHas) a3pOChEMKH
BricoTa, nepekpeiTre, 6asuc, uHTepBai GpororpadupoBanus
doromMo3anka

OpTtodoTomian

KommneroTep

HNaTepuer

ApXUBHBIE MATEPHUAIIBI AAPOCHEMKHU

ITO nnst 06padoTku maHHBIX A3pocbeMkr (Agisoft Photoscan)
KBanpokonrep

dotroanmapar

[IITatus

Google Maps

KBagpoxonTep ¢ ycTpoicTBOM a3pohOTOCHEMKHI
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