MYHUIIMITAJIBHOE BIOKETHOE OBPA30BATEJILHOE YYPEKIEHUE

«CPEJHSISI OBHIEOBPA3OBATEJILHAS IIKOJIA AVJIA KAMEHHOMOCT»

Ipunsra Ha 3acenanun MO «COI'JTACOBAHO» T RYTBEPXKIAIO»
MBOY «COIII ayna KamenHoMocT» PykoBogurens L{O «Touka Poctay S, A -JAupexrop MBOY
or 28.08.2025 MBOY _«COIII ayna KamenHomocT ' ]1{ :

4 T.M.Totopkynos

[MpoTokon Nel

Cow,

RSO3 “COw g, |°7

T AR™ il 1351

- Flpukas N63120, o7 29/08.2025
DA PCRN

AonoHuTeNbHAs 061eo0pa3oBaTebHAs 06IIePa3BHBAIOMIAS nporpamMmma
«becnuI0THBIE JIeTaTe/IbHbIE ANNAPATHLD)

(1a 2025-2026 yueOusIii rox)

Bospacr o0yuarommxcs: 10-17 et
Cpoxk peanmsanuu: 1 yueGusIif ros
HanpaBieHHOCTD: TeXHUYECKAs
YpoBeHb: 6a30BHIi

YcnoBus peannsanmuu: Gro/pKeT
ID nporpammsi: 335

Paspa6oTunk: Toropkynos T.M.
JoJsKHOCTB: TIcHaror
JIOTIOTHUTEIBHOI0 00pa3oBaHus

ayn Kamennomocr 2025 rog



ITACITIOPT

JAOMOJTHUTEJIbHOM 0011e00pa3oBaTe/IbHOM 001Iepa3BUBAIOLIECH IPOrPaAMMbI

TeXHH4YecKoi HanpaBjeHHOCTH «BIIJIA»

HaumenoBanue
MYHHMIHUNIAJIATETA

KapauaeBcknii MyHUIIUNTAIBHBINA PaiOH

HaumenoBaHue opranu3anuu

MyHnunmmnanbsHoe 010 PKeTHOEe 00pa3oBaTeIbHOE
yupexenue «Cpeansst o01eodpa3oBareibHas
mkoJia ayna KamenHomocT»

ID nomep B AUC «HaBurarop»

335

THoiHOe HAMMEHOBAHME

JlononuutenbHas o01eodpazoBaTenbHas

NPOrpamMMbl oOuiepa3BuBaromas nporpamma «becnuiiorbie
JieTaTe/lbHbIE aNNapaTb»

MexaHu3M (pMHAHCHPOBAHUSA bromxer

(P10, MyHMOMnajabHoe

3aJlaHue, BHEOIOIKET)

HanpasJieHHOCTB TexHuueckas

CocraBuTesb NPOrpaMMbl

Toropkynos Taynan Myccaesud, negaror
JIONOJIHUTEILHOIO0 00pa30oBaHUsl

KpaTtkoe onucanue nporpammbi

Hayuum Bamux jgereil o0CHOBaM MUJIOTHUPOBAHUS
BIIIA, a Taxxe nporpaMMUpOBaHuUs MOJETHBIX
3amannii bBITJIA ¢ ucnons3oBanueM 000pyI0BaHUS
u I10 [entpa «Touka Pocta»

dopma 00yueHusI

Ounag

YpoBeHb coepKaAHUSA

bazoBrrit

IIpoa0/KUTEILHOCTH OCBOEHHMSI
(00Bem)

1 rox (108 yacoB B roxm)

Bo3pacTHas kaTeropus

Bo3spact o6yuarormuxcst: 10 - 17 net
Hanonasiemocts rpynmsl:  10-20 yenoBek

Leab nporpamMmmbl

— (opMHUPOBAHUE Y OOYUAIOIIUXCS YCTOMUMBBIX
soft-skills u hard-skills o cnegyromum
HaTpaBJIEHUAM: IPOEKTHAS JeSTENbHOCTD, paboTa B
KOMAaHJI€, a9POIMHAMHKA U yCTPOHCTBO
OECIUIOTHBIX JIeTaTelIbHBIX alapaTos,
NporpaMMHUpPOBaHUE U JIETHAsA dKcruryaranus BAC
(6ECTIMIOTHBIX aBHALIMOHHBIX CUCTEM)

3axaum mporpaMmasl

OO0pa3oBaTteJibHbIE:

e chopmupoBaTh Yy  OOydYaromUXCs
yCTOWYMBBIE 3HaHUS B  oOiacTu
MoJeNupoBaHus U 3kcruryaranuu BAC;

® pa3BUTH y o0OyJaromuxcs
TEXHOJIOTUYECKUE HABBIKU
KOHCTPYUPOBAHHS,

e chopmupoBath y  oOydaromuxcs

! «soft-skills» — Teopernueckue 3HaHNS U KOTHUTUBHBIX TTpHeMbl, «hard-skills» — ymenus «paboraTs
pYyKamm».




HaBBIKH COBPEMEHHOT0

OpraHU3aIMOHHO-3KOHOMHYECKOTO

MBIIJICHUS], o0ecrieynBaroInx

COIMATIBPHYIO aJalTalii0 B YCJIOBHUSX

PBIHOYHBIX OTHOIIICHUH.
PazBuBawouime:

MOJIICPKAaTh  CAMOCTOSITEIBHOCTh B
y4eOHO-TI03HABATEIHHOM

NESTeTbHOCTH;
pPa3BUTH CIOCOOHOCTh K
camopeanu3anuu
LEJICYCTPEMIIEHHOCTH;,

chopmupoBaTh TEXHUYECKOE

MBIIJICHUE W TBOPYCCKUH TMOIXOJT K
pabore;

pa3BUTH HaBBIKU HAay4HO-
MCCIIEI0BATENBCKOM, VH>XEHEPHO-
KOHCTPYKTOPCKOM 51 IIPOEKTHOMN
JIeSITEIIbHOCTH;

BocnurarteJabHbLIE 321a9H

chopmMupoBaTh KOMMYHHKATUBHYIO
KyJlbTYpy, BHHMMAaHHE, YyBa)XEHHE K
JOJISIM;

BOCIUTATh  TPyAOdIOOHME,  Pa3BUThH
TPYJIOBbIE  yYMEHUS U  HAaBBIKH,
pacHIMpPUTD MOJINTEXHUYECKHIA
Kpyro3op Y yMEHHE IUIaHUPOBATh
paboTy 1O peanu3alUu  3aMbIcia,
NpelBUJIEHUE  pe3ysibTaTa U €ro

JOCTU)KCHUE;
chopmupoBaTh CIOCOOHOCTH K
IPOTYKTUBHOMY OOIICHHUO U

COTPYAHHUUYCCTBY CO CBCPCTHHKAMHU H
B3pOCJIIBLIMU B IIPOLCCCEC TBOpquKOﬁ
JCATCIIbHOCTH.

O:xugaemMble pe3yJibTAThI

IIpeamerHsbie:
nproOpeTeHrne 00yIarIUMHUCS
3HAHWU ¥ HaBBIKOB B 00JIaCTH
yIIPaBJICHHS U TIPOTPaMMHUPOBAHUS
BIIA;
3aHATHS 110 HACTOSIIEH MporpaMMe
MOMOTYT 00Y4YarOUTUMCSI




chopMUpOBaTh TEXHOJIOTHYECKUE
HaBBIKH;

e CchOpMHPOBAHHOCTH HABBIKOB
COBPEMEHHOI'0 OpraHU3alMOHHO-
HKOHOMHUYECKOTO MBIIIJICHUS,
oOecreynBaroas CoOlHaIbHYIO
aJIanTaIrIo0 B YCIOBUIX PHIHOYHBIX
OTHOIIEHU.

MeTanpeameTHble:

e chOpPMHUPOBAHHOCTH Y O0YUAIOIINXCS
CaMOCTOSITEIBHOCTH B y4eOHO-
MO3HABATEILHON JIEATCILHOCTH;

® pa3BUTHUE CTIOCOOHOCTH K
camopeaan3aluuu u
LEJICYCTPEMIIEHHOCTH;

e chOpMHUPOBAHHOCTH Y 00YUYAIOIINXCS
TEXHUYECKOTO MBIIICHUS U
TBOPUYECKOI'0 MO/AX0/1a K paboTe;

® Ppa3BUTOCTh HABBIKOB HAYYHO-
HCCJIEIOBATENbCKOM, HHKEHEPHO-
KOHCTPYKTOPCKOW U IIPOEKTHOU
JESITENIbHOCTH y 00y4aronmxcs;

® pa3BUTHIE ACCOLIMATUBHBIE
BO3MOYXHOCTH MBIIIJICHUS Y
00yJaroIuXxCsl.

JInyHOCTHBIE:

e c(hopMHpPOBAHHOCTH
KOMMYHHUKATUBHOM KYJIbTYpPbI
o0Oy4aromuxcsi, BHUMaHue, yBakKeHHUEe K
JIOJISIM;

® pa3BHUTHE TPYIOJIIOOUS, TPYIOBBIX
YMEHHUM U HABBIKOB, IIIUPOKUI
MOJIMTEXHUYECKUM KPyTro3op;

e c(opMHUPOBAHHOCTH YMEHHUS
TUTAHUPOBATH PAbOTY MO peanu3auu
3aMbICJIa, CIOCOOHOCTD MPEABUICTD
pe3yNbTaT U JOCTUTATh €T0, IPU
HEOOXOJIUMOCTH BHOCUTh KOPPEKTHBBI
B [IEPBOHAYAJILHBIN 3aMBICET,

e c(opMHPOBAHHOCTH CIIOCOOHOCTH K
MIPOIyKTHBHOMY OOIIICHUIO
COTPYJHUYECTBY CO CBEPCTHUKAMH U
B3pOCIIBIMHU B MPOIECCE TBOPUECKOMN

JCATCIIbHOCTH.
Ocoo0ble ycnoBust (noctynHocts | Jla
s gereit ¢ OB3)
Bo3MokHOCTB peasn3anuu B Her

ceTeBoi (popme

MarepHaibHO-TeXHHYECKOE

IIpunoxenne 1 x HacTosLIEH TPOrpaMme




| o6ecneuenne |

HOACHUTEJIBHASA 3AIINCKA

BBenenune. B nactosimiee BpeMs poiHOK BIIJIA (GecnmioTHBIX J€TaTeNbHBIX amnmapaTroB) —
CTaJl OYeHb MEPCIEKTUBHON M OBICTPOpA3BHBAIOLICHCS OTpacibio, kK 2024 Togy MHpPOBOW PBIHOK
BIUJIA yxe ouenmBancsa Gomee wem 127 wmupn gommapoB CIIA? m IpogOIKaeT aKTHBHO
pazBuBarbCcsa. DBIIJIA wnm 1poHBl, Kak HMX e€HI€ Ha3bIBAIOT, BCE YBEPEHHEH CTaHOBATCS
HEOTHhEMJIEMON YacCThIO MOBCEAHEBHOM >XM3HU: Mbl ucnoib3yeM BIIJIA He Tombko B CMU n
pa3BieKaTeNnbHON cdepax, HO U B MHPPACTPYKTYpE, CTPOUTEIHCTBE, MOHUTOPUHIE MOBEPXHOCTH
3€MJIM, CBSI3U, CEJIbCKOM XO3AMCTBE M OOecreueHuH Oe30MacHOCTH, a TakkKe B BOEHHOU cdepe.
[TosiBnsitoTCa HOBBIE Mpodeccuu, cBsizanHble ¢ pocToM pbiHka BAC, k nmpumepy onepatop BITJIA.

HanpaBiednHocts mnporpammbl. Hacrosimas o6meoOpa3oBarenbHast 0O0IIepa3BUBAIOIIas
nporpaMMa  JONOJIHUTEIBHOrO  00pa3oBaHMsl  JeTell  HUMEET  HAy4YHO-MeXHUUEeCKYIo
Hanpaenennocms. llpenmnonaraer  JONMOJHUTENbHOE  oOpazoBaHuMe JAeTed B oliactu
KOHCTPYUPOBaHMs, MOJEIUPOBAHUS M OCCIWJIOTHOW aBHAllMU, MporpaMMa TakXe HarpaBjeHa Ha
dbopMupoBaHue y JeTell 3HAHMM W HaBBIKOB, HEOOXOMUMBIX ISl pabOThl C OECHUIOTHBIMHU
aBuannoHHbIMU cucteMamu (BAC).

[Iporpamma mMO3BOJISIET CO3/1aBaTh OJIArONPUSATHBIE YCIOBUS JUIS Pa3BUTHUS TEXHHUUYECKHX
CIOCOOHOCTEHN HIKOJILHUKOB.

Hacrosimmast mporpaMMa cOOTBETCTBYET OOIIEKYJIbTYPHOMY YPOBHIO OCBOEHUS U MpEIoiaraet
yIOBJIETBOPEHUE MO3HABATEIHHOTO UHTEepeca oOyuatorierocs, pacipeHue ero
UHGOPMUPOBAHHOCTU B 00JacTH OECIUIIOTHBIX JIETATENIbHBIX amnmnaparoB M CUCTEM, a TaKkKe
oOoranieHre HaBbIKaMHU OOLIEHUSI U MTPUOOPETEHNE YMEHUN COBMECTHOM JESITEIbHOCTH B OCBOCHHUU
IPOrpaMMBlI.

HoBu3na HacTosimeld o00pa3oBaTeNbHONW TPOrpaMMbI 3aKIO4aeTcs B TOM, 4YTO OHA
MHTETpUpyeT B cebe MOCTIDKCHHS COBPEMEHHBIX M HWHHOBALIMOHHBIX HANpaBICHHHA B MaJloH
OecnuIOTHON aBHALIUH.

AKTyaJabHOCTh mporpaMmbl COBpeMEHHBIE TEHACHIIMHM pPa3BUTHA POOOTH3MPOBAHHBIX
KOMIUIEKCOB B aBHALMU MOJIYYHJIH pPEANU3alfi0 B BHJAE OCCIMIOTHBIX aBUAIIMOHHBIX CHCTEM
(BAC).

B HacTosimiee Bpems HaOMOAaeTCst IaBUHOOOPA3HbI pOCT HHTEpeca K OECIMIOTHON aBHalUU
KaKk WHHOBAI[MIOHHOMY HAIpaBJICHUIO Pa3BUTHS COBPEMEHHOH TEXHUKH, XOTS HCTOPHS Pa3BUTHS
ATOTO HaIpaBleHHWs Hadanach yxke Oonmee 100 yer Tomy Hazaa. Pa3BuTHe COBpEMEHHBIX U
MEePCIEKTUBHBIX TEXHOJIOTHI MO3BOJISET CETOIHS OSCIMIOTHBIM JIETaTeILHBIM arapaTaM yCIIEIIHO
BBIMOJIHATh TaKHe (YHKIMH, KOTOpbIE B MPOLUIOM ObUIM MM HEIOCTYIHBI WM BBIIOJHSIUCH
JAPYTUMH CUJIAMH U CPEJICTBAMH.

bnaromapst pocTy BO3MOXHOCTEHl M TOBBIIEHUIO JOCTYMHOCTH JPOHOB, MOTEHIHAI
UCIOJB30BaHUSI HX B pasHbIX cdepax HKOHOMHUKM CTPEMHUTEIBHO pAacTéT. ITO CO3JaJI0
Heo0X0aAUMOCTh B HOBOU mpodeccuu: oneparop BAC. Crparernueckas 3ajada Kypca COCTOUT B
MOJITOTOBKE CIIELUAIKCTOB 110 KOHCTPYHPOBAHUIO, MPOTPAMMHUPOBAHUIO U dKcrutyartanuu bAC.

Hacrosimast oOpa3oBaTenpHass mporpaMMa TO3BOJSIET HE TOJBKO OOy4YHTh peOeHKa
MoJIenupoBaTh U KOHCTpyupoBath BIIJIA, HO U MOATOTOBUTH OOYYAIOIIMXCS K TUIAHUPOBAHUIO U

2 Tlo undopmamuu PowerwaterhouseCoopers



OpraHu3anui pabOThl HAaJ Pa3HOYPOBHEBBHIMH TEXHHYECKHMHU TPOCKTAMH W B JalbHEUIIEM
OCYIIECTBUTH OCO3HAHHBIN BHIOODP BHJIA ICATEIHHOCTH B TEXHUYECKOM TBOPUYECTBE.

IMenaroruyeckas ueaeco00pPa3ZHOCTh HACTOSAIIEH MPOTPAMMBI 3aKITI0YAETCS B TOM, YTO MOCTIE
ee OCBOCHHUS 00ydaronIrecs MmoyrydaT 3HaHUsl ¥ YMEHHUsI, KOTOPBIE TIO3BOJISIT UM TIOHSATH OCHOBBI
yCTpOiCcTBa OECTIMIIOTHOTO JIETATEIBHOTO anmapara, IPUHITUIBI PA0OTHI BCEX €T0 CUCTEM U UX
B3aMMOJCICTBHS, a Takxke ynpasieHue bIIJIA. Mcnonp30Banue pa3anyHbIX HHCTPYMEHTOB
passutus Soft-skills y nereii (urponpakrrka, komaHHas pabOTa) B COYCTAHUHU C PA3BUTUEM Y HUX
hard-kommerenuit (workshop, tutorial) mo3sonut chopmupoBaTh y peOeHKA ETOCTHYIO CUCTEMY
3HAHUM, YMEHUHN U HAaBBIKOB.

2. llenin 1 321244 POrpaMMBblI.

Llenbro iporpammel siBisieTcst popmupoBanue y oOydaronuxcst ycroinunsbix Soft-skills n hard-
skills® mo cnemyrommm  HampaBoeHMSAM: NPOEKTHAs  JAEATENLHOCTh, TEOPHA  PEIICHHS
n300peTaTenbCcKuX 3a/1ad, padoTa B KOMaHJE, a’pOJMHAMUKA M KOHCTPYHUpPOBAHUE OCCIMIOTHBIX
JICTAaTeNbHBIX allapaToB, OCHOBBI PATHODJICKTPOHUKA W CXEMOTEXHHUKH, MPOrpaMMHUPOBAHHE
MHUKPOKOHTPOJIIEpOB, JETHas odkcrutyaranuss BAC (OeCHHMIOTHBIX aBHAIIMOHHBIX CHCTEM).
[MporpaMma HampaBiieHa Ha pa3BUTHE B peOCHKE HMHTEpeca K MPOEKTHOW, KOHCTPYKTOPCKOW H
HpPEANPUHAMATEIBCKON JEATEIbHOCTH, 3HAYUTEIBHO PACHIMPSIONICH KPyro3op U o0pa30BaHHOCTh
pebeHka.
3amaun:

OO6pazoBarenbHbIC 3a/1a4U:

e chopMupoBaTh y O0OydYarOIIMXCS YCTOMYMBBIE 3HAaHHWA B O0JIACTU MOJEIUPOBAHUS U
KoHcTpyupoBanusa bAC;

® pPa3BUTh y 00YyYaAIOUIUXCS TEXHOJIOTUYECKHUE HABBIKA KOHCTPYHUPOBAHMUS;

e chopMupoBaTh Yy OOYyYarOUIUXCS HABBIKM COBPEMEHHOI'O OPraHU3alMOHHO-?PKOHOMHYECKOIO
MBIIUJICHHS], 00ECTIEUNBAIOIINX COLMATBHYIO AN TAlUI0 B YCIOBUSX PHIHOYHBIX OTHOIICHUN.

Pa3BuBaromiue 3anaun:

® TI0JIZIep>KaTh CAMOCTOSITEIILHOCTD B Y4eOHO-TI03HABATEIbHOMN JAEITENbHOCTH;

® DPa3BUTH CIIOCOOHOCTH K CaMOpEaIU3alNH U 11Ty CTPEMIEHHOCTH;

e chopMUpPOBATh TEXHUUYECKOE MBIIUICHHE U TBOPUYECKUN MOAXO0 K paboTe;

® DPa3BUTh HAaBBIKM HAYYHO-HCCIIENOBATEIbCKOM, HHKEHEPHO-KOHCTPYKTOPCKOM U MPOEKTHOU
JIeSITEIbHOCTH;

® DPACIIUPUTH ACCOLIMATUBHBIE BO3MOKHOCTH MBIIUICHHUS.

BocnurarenpHblie 331241

¢ chopMUpOBaTh KOMMYHUKATUBHYIO KYJIbTYPY, BHUMaHUE, YBAKCHHUE K JIFOJISM;

® BOCHHUTaTh TPYHOJIOOWE, pa3BUTh TPYJOBBIE YMEHHS M HaBBIKH, PACIIMPUTH MOJUTEXHHUYECKUN
Kpyro3op M yMEHHE IJIaHUPOBaTh padOTy MO pealin3aly 3aMbiciia, IPEIBUJICHUE pe3ysibTara U
€ro JOCTUKCHHE;

e chopMUPOBaATh CIIOCOOHOCTH K MPOJYKTUBHOMY OOIIEHUIO U COTPYIHHYECTBY CO CBEPCTHUKAMU
Y B3POCJIBIMU B TIPOIIECCE TBOPUYECKOM NEATETLHOCTH.

3 «soft-skills» — TeopeTnueckue 3HaHUS ¥ KOTHUTUBHBIX TIpHeMbl, «hard-skills» — ymenus «pa6oTtaTs
pYyKamm».



OtauunTe/ibHBbIE 0CO0EHHOCTH MPOrPAMMBbI

K OCHOBHBIM OTIUYHTENBHBIM 0COOEHHOCTSM HACTOSIIEH MPOrpaMMBbl MOKHO OTHECTH
CIICYIOUTNE ITyHKTHI:

e KeiicoBasi cucTemMa 00y4YeHMs;

® [IPOEKTHAs ICATEIbHOCTD;

e HarpaBJICHHOCTH Ha soft-skills;

® UTPOTIPAKTHKA;

e cpefa ISl pa3BUTHUS PA3HBIX POJICH B KOMAH/IE;

® COOOIIECTBO MPAKTHKOB (BO3MOKHOCTH OOIIATHCS C IETHMHU U3 IPYTHX KBAHTYMOB, KOTOpEIE
MPEYCIeNu B MPAaKTUKE CBOETO HAIIPABIICHUS);

® HAIIPaBJICHHOCTH HA Pa3BUTUE CUCTEMHOTO MBIIICHUS;

e periekcusi.

Bo3zpact aereii [Iporpamma opreHTHpOBaHA HA IOMOJIHUTEIIBHOE 00pa30BaHUE yUAIIMXCS
cpennero mkoibHOro Bozpacta (10 — 17 net). OcoOeHHOCTRIO IeTEH 3TOro Bo3pacTa SBISIETCS TO,
YTO B ATOT MEPUOJ MPOUCXOIUT IIIaBHOE B PA3BUTHHU MBIILICHUS — OBIAJCHUE TTOJAPOCTKOM
nporeccoM 00pa3oBaHus MOHATHI, KOTOPBIM BeET K BbICUIEH (JopMe HHTEIUIEKTyalbHOU
JeSITeTbHOCTH, HOBBIM crioco0aM noBeieHus. OyHKIus 00pa3oBaHus MOHATHI JISKUT B OCHOBE BCEX
WHTEJJICKTyaJIbHbIX U3MEHEHUM B 9TOM Bo3pacTte. Jlyis Bo3pacta 10 — 17 et xapakTepHO TOCIOACTBO
JIETCKOTO COOOIIECTBA HaJl B3pOCIBIM. 3/1€Ch CKJIaJIbIBACTCSI HOBAsI COLMAIbHAS CUTyallusl Pa3BUTHS.
Wneanbnas popma — T0, 4TO peOEHOK OCBAaMBAET B ’TOM BO3PACTE, C YUEM OH PEAIbHO
B3aMMOJICICTBYET, — 3TO 00JIaCTh MOPAJIbHBIX HOPM, Ha OCHOBE KOTOPBIX CTPOSATCS COIL[MANIbHbIC
B3anMOOTHOLIeHUs. O01IeHne CO CBOMMU CBEPCTHUKAMU — BEAYUIUI THIT JESTEIHHOCTH B 3TOM
Bo3pacTe. IMEHHO 3/1eCh OCBaUBAIOTCS HOPMBI COLMATIBLHOTO TOBEICHUS, HOPMbI MOPAJIH, 31€Ch
YCTaHABJIMBAIOTCS OTHOIICHUS pPAaBEHCTBA U YBAXXECHUSI IPYT K APYTY.

KoanuecTrBo 4yacoB : 108 akaneMuyeckux 4acoB
®opmbl 00yuenusi O0yueHre MPOBOJUTCS IO OUHOM (opme

®opmbl opraHuzanum JesitelbHocTH DopMa opraHuzali 3aHATHI: TPYIIOBasi,
UHAUBUAyaIbHas, WHIUBUAYaIbHO-TPYIITOBAs U (dbpoHTaIbHas. [Tporpammoii
IpEeIyCMOTPEHO TMPOBEJACHHE KOMOMHHPOBAHHBIX 3aHSATUN: 3aHATHS  COCTOAT U3
TEOPETUYECKON M MPAaKTHUUECKON YacTel, mpuuéM OoJbllee KOJTUYECTBO BPEMEHU 3aHUMAET
MMEHHO MPaKTUYECKast YacTh.

[Tpu npoBeneHNM 3aHATUI UCTIONB3YIOTCA CIeayIone GopMbl pabOTHI:

o Jlexuus-auanor ¢ HCIOJb30BAHUEM METOJa «IEPEBEPHYTHIM KIacc» — Korja
oOydaromuMcs TpelaraeTcss K CISAYIONEMY 3aHATHIO O3HAKOMHUTCS C
MaTepuagamMu (B T.4. HAWJEHHBIMUA CAMOCTOSITETIFHO) Ha ONPEICTICHHYIO TEMY JUIS
o0cyxeHus B popMaTe IUaaora Ha MpeJICTOSIIEM 3aHITHH;

e Workshop u Tutorial (npaktuuyeckoe 3amsartue — hard skills), uro mo cyTm
SIBJISIETCSI PA3HOBUTHOCTSIMH MAacTep-KIACCOB, Te OOy4aroluMmcsl Tpeiaraercs
BBITIOJTHUTH OTPEJIeNIEHHYI0 paboTy, pe3yJbTaTOM KOTOPOM SIBIISIETCS HEKOTOPHIH
OpoAyKT ((U3WUecKHil WM BUPTYyalbHBIA pe3ynbTaT). bnuskuii aHamor —
¢dbponTanpHas Gopma paboTHI, KOrma OOyYaroIIuecs: CHHXPOHHO paboTaloT MO
KOHTpPOJIEM M€/1arora;

e KOH(MEpeHIIMM BHYTPUKBAHTYMHBIE W  MEXKKBAHTYMHBIE, Ha  KOTOPBIX
oOydaromniuecs: AeSTCS OMBITOM JIPYT C APYTOM M PAaCCKa3bIBAIOT O COOCTBEHHBIX
JTOCTHXKCHUSX;



e caMmocTosATeNbHas paboTa, Korja OOydYaroluecs BBIMOJHSIOT WHIUBUIyalIbHBIC

3aJ[aHus B TEYCHUE YACTH 3aHSATHSA MM HECKOJIBKUX 3aHATHIA.
MeTo KketicoB (case-study), "mosroBoi mTypm" (Brainstorming), meron 3amau

(Problem-Based Learning) u meton npoektoB (Project-Based Learning). [Ipumep:

KeiiC — 3TO KOHKpEeTHas 3ajaya («ciuyuai» — Case, auel.), KOTOpyr Tpedyercs
PEIInTh, A 3TOTO B PEKHAME «MO3TOBOTO MITYpMay» MPEIIaraloTCs BapUAHTHI
pelIeHus], TOCJIE€ S3TOr0 BapHUaHThl OOCYXKIAIOTCS M BBIOMpAETCs OOUH WU
HECKOJIPKO TyTEW pEIIeHHUs, MOCie Yero s peIIeHUs Keiica (OpMHUPYIOTCS
Ooylee MeJKHE 3aTadd, KOTOPBIE OOBEIMHSIOTCS B TPOCKT M PEaTH3YyIOTCSA C
MPUMEHEHHUEM METO0/1a KOMaHI000pa30BaHMUsL.

Pexxum 3aHaTHH 3aHATHS MO JOMOJHUTEIHLHON 00pa30oBaTeNbHOW MporpamMme MPOBOAATCS 2
pasa B Hefleo 1o 2 yaca (IPOoI0JKUTENIBHOCTh YueOHOoTro yaca — 45 MuHyT). KpaTHOCTh 3aHsATHH
U UX IPOAOKUTEIBLHOCTh 000CHOBBIBaeTcsl pekomenayeMbiMu Hopmamu CAHIIWH 2.4.4.3172-
14, nenpro 1 3aga4aMy NPOrPAMMBI.

Kputepun u cnoco0sb1 onpeaeseHus pe3yabTaTUBHOCTH
Buasl koHTpOSIS:
® BBOJHBIN, KOTOPBIN MPOBOJUTCS MEpe]] HAaYaJIoM pabOThl U MPEeAHA3HAYEH IS

3aKpCIICHUSA 3HaHI/II71, YMGHI/Iﬁ W HAaBBIKOB IIO HpOﬁ)ICHHBIM TEMaM,

* TEKYILIUH, IPOBOAMMBIN B X0OJI€ YUEOHOTO 3aHATHS U 3aKPETUISIOIINIA 3HAHUS TI0 JaHHOU

TEME;

e UTOTOBBIN, IPOBOAMMBIN MOCIIE 3aBEpPUICHUS BCEil y4eOHOM POrpaMMBl.
®opMbI NPOBEPKH Pe3yJIbTATOB:
e HaOIIOJIeHHE 32 IETbMHU B Mpoliecce paboThl;

¢ COpPCBHOBAHUAA,
¢ HWHINBHUAYAJIBHBIC U KOJUICKTUBHBIC TCXHHYCCKUC ITPOCKTHI.

Oxunaemple pe3yabtatrbl  Ilpeomemnuoie:

npuoOpeTeHrne 00yJarIMMUCs 3HAaHUK B 00J1aCTH MOJICTMPOBAHUS U KOHCTPYUPOBAHUS
BAC;

3aHATHSA TI0 HACTOSIIEH MporpaMme IMOMOTYT oOydaronamcs cHOopMHUpOBaTh
TEXHOJIOTUYCCKHUE HABBIKH;

c(hOpMUPOBAaHHOCTh  HABBIKOB  COBPEMEHHOTO  OpraHU3aIlMOHHO-3KOHOMHYECKOTO
MBIIIIJICHUs, O0O€CIeunBaronmas COIUAIbHYIO aJaNTalui0 B YCIOBHUSX PHIHOYHBIX
OTHOILICHUH.

Memanpeomemmnoie:

c(OPMHUPOBAHHOCTh Y OOYYAIOMIUXCS CAMOCTOSATEIBHOCTH B Y4eOHO-ITO3HABATECIILHOM
JCSITCIIBHOCTH;

pa3BHUTHE CIIOCOOHOCTH K caMOpean3aliii U 1eJIeyCTPEMIEHHOCTH;
c(OpPMHUPOBAHHOCTh y OOYYarOIIMXCA TEXHUYSCKOIO MBIIUICHHS K TBOPYECKOI'O
o/IX0/1a K paboTe;

Pa3BUTOCTh HABBIKOB HAyYHO-HCCIIEAOBATEIbCKOM, HHKEHEPHO-KOHCTPYKTOPCKOM U
MPOSKTHOMW JICSITEILHOCTH y 00yYarOINXCS;

pa3BUTHIC ACCOIMATUBHBIC BO3MOYKHOCTH MBIIICHUS Y 00yYaIOIIHXCS.

Juunocmmnuie:

c(OPMHUPOBAHHOCTh ~ KOMMYHHMKATHBHOM  KyJNbTypbl — OOydalOIIMXCS, BHHMMAaHUE,
YBaKEHHUE K JIIOLSAM;



® pa3BUTHE TPYIOJIOOMS, TPYIOBBIX YMEHHUH M HABBIKOB, LIMPOKHHA MOJIUTEXHUYECKHUM
Kpyrosop;

e Cc(hOpMHPOBAHHOCTb yMEHMs IUIAHMPOBaTh pabOTy MO peanus3aly  3aMbIcla,
CIOCOOHOCTBH MPEABUAETH PE3yJlbTaT U JTOCTUraTh €ro, NpH HEOOXOAMMOCTH BHOCHUTH
KOPPEKTUBBI B IEPBOHAYAIIBHBINA 3aMBICEIT;

e c(hopMHPOBAHHOCTH CIIOCOOHOCTH K MPOAYKTUBHOMY OOIIEHHUIO U COTPYJHUYECTBY CO
CBEPCTHHKAMU U B3pPOCIIBIMU B IIPOLECCE TBOPUECKOM NEATEIBHOCTH.

®opMbI MOABEICHUS UTOTOB pPeain3aunu
NPOrpamMMmblI
e BBINOJHCHHE MPAKTHYECKHUX MOJIETOB (BU3yalbHbIX U ¢ FPV);
e MpakTU4YecKue paboThl 10 cOOpKe, MPOTPAMMHUPOBAHUIO U PEMOHTY KBaJIPOKOIITEPOB;
e TBOpYECKHE 3aJaHus (MOArOTOBKA MPOEKTOB U UX MPE3EHTAU).

Kon-Bo O6beM yueOHoi
I'ox o6yuenus | Bospact Buael koHTpOIIS
HEJCIb IpOrpaMMbl
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Jannas oOpa3oBaTesbHasi MporpaMMa sIBJISICTCSI BBOJAHBIM MOAYJIeM M H3y4daeTcs B
TE€YeHHE IIEPBOI IMOJIOBUHBI IepBoro ydeobunoro roma (17 Hemenb, 2 4yaca B HEHAEINIO).
OOyuaromiyiecsi BBIMOMHIIOT 48 NpPaKTUUECKUX 3aHATHM, MPOBOJIATCS JIBE KOHTPOJIBHBIX
paboTel BO BpeMs ayauTOpHBIX 3aHATUH. [lo OKOHYaHMHM Kypca MTPOUCXOJIUT 3allluTa
NPOEKTHON paboThl. BBOMHBIN MOAYIh HACTOAIIEH MPOrpaMMbI aHAJIOTUYEH JJIsi BO3PACTOB
6-10 u 14-18, paznu4asich TOJIBKO COOTHOIIEHUEM MPAKTUUYECKUX U TEOPETUUECKUX 3aHATHIA,
4yeM cTapiie oOydarommuecs, TeM OOJbllle HAuWHAET MpaKTUYeCKas 4acTh Mpeodiaaaarh Haja
TEOPETUYECKOM.

O0beM nporpaMMbl U BHABI Y4eOHOI padoThI

Bua vaeOHO paboThI Bcero
AVINUTODHEIE 3aHATHS BCEr0. B TOM YHCIIE: 70
Jlexiu 22
IIpbakTryeckue 3aHATUA. B T.4.: 48
JlaGopaTopHbIe DAOOTEI 6
CamMocrogrensrHad IOArOTOBKA 12
IInoekTHag padora 19
Buipl Tekvinero KOHTDOIS 1
O0beM VUEOHON ITPOrPAMMBIL 70

dopma npoBeACHUS 3aHATHHA «JICKIIUM» MOJpa3syMeBaeT Takylo (GopMmy 3aHSITHI, B Mpolecce

KOTOPBIX MPOUCXOJUT pa3Butue T.Ha3. SOft-skills (TeopeTruecknx 3HaHMIT 1 KOTHUTUBHBIX TIPUEMOB)
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oOyyJarouxcsi, a UMEHHO:

TEXHOJIOTUSI U300peTaTeNbCKON pa3MUHKH U Joruka TPU3;
MIPOTHUBOPEYHE KAK OCHOBA N300pETEHUS;

WJICaIbHbIM KOHEYHBIA PE3yJIbTaT;

QITOPUTM MPOEKTUPOBAHUS TEXHUUECKON CUCTEMBI;
KOMaH/1000pa30BaHuUE;

paboTa B KOMaH/IE;

JMYHAas OTBETCTBEHHOCTh U TailM-MEHEPKMEHT;
MIPOEKTHAsI 1€ATEIbHOCTD;

MPOYKTOBOE MBIIILJICHUE;

yHUBEpcallbHas MUpaMuja nporpecca;

TJIaHUPOBAHUE U TTOCTAHOBKA COOCTBEHHOI'O SKCIIEPUMEHTA;

dopma TPOBEJACHHUS 3aHATHH «IIPAKTHYCCKUE 3aHATHS» IMOApa3yMEeBacT Takyio ¢GopMmy
3aHATUH, B TPOIECCE KOTOPBIX MpOoMCXoauT pa3Butve T.Ha3. hard-skills (HaBbikOB W ymeHwMi)

oOyyJaronuxcs, a UMEHHO:

paboTa ¢ MPOCTHIM HHCTPYMEHTOM (OTBEPTKA, MTACCATHKH);
pabora ¢ obopynoBanuem hi-tech-mexa (maiika, a3epHas peska);



III. COAEP)KAHUE JOMOJHUTEJBbHON OBPA3OBATEJIBHOM TPOI'PAMMBbI

1 rox o0y4enus

Ne ni/m HaunMeHoBaHMe TeMbl Coaep:xanue TemMbl
1 2 3
Teopust MyJIbTHPOTOPHBIX CHCTEM. YCTpoiCTBO MYJIBTUPOTOPHBIX CUCTEM. OCHOBBI KOHCTPYKIIMH MYJBTHPOTOPHBIX
Baok 1. cucreM. [IprHIMIBI ynpaBiaeHUs MyJIbTUPOTOPHBIMA CUCTEMAMHU.

OcHOBBI ynIpaBJieHHS.

IHonéTbl HA cUMYJIATOPE.
BBoaHas nekuus o copep:kaHuu
Kypca.

[IpuHUMnBI yOpaBiaeHUs u

CTPOEHHE MYJIbTUKOIITEPOB.

TexHuka 6€30MacHOCTH MOJIETOB
OcHOBBI 21eKTpUuecTBa. JInTnii-
MOJINMEPHBIE AKKYMYJISTOPBL.
[IpakTnyeckoe 3aHATHUA C JIUTHMI-
NOJINMEPHBIMU aKKyMyJIATOpaMu
(3apsika/paspsiaka/6agaHCHpPOBKA
/XpaHeHue)

TexHuka 6€30MaCHOCTH.
OO0yuenue naike.

[Tonérsl Ha cumyATOpE.

Arnmapatypa paauoynpaBieHUs: MPUHIIUI ISHCTBUS, 00111ee YCTPOMCTBO.

TexHuka 6e30MacHOCTU MPHU paboTe ¢ MyIbTUPOTOPHBIMH CHCTEMaMHU.
DJIeKTPOHHBIE KOMIIOHEHTHI MYJIbTHPOTOPHBIX CUCTEM: MPUHIIUIBI pabOTHI, 0011ICe
YCTPOUCTBO.

JIuTuii-nonuMepHble aKKyMYJIATOPbl U HUX 3apsaHble yCTPOWCTBA: YCTPOMCTBO,
OPUHLIMIT  JIEHCTBUSA, METOAbl  3apsIKW/pa3psaKu/XpaHeHus/ OaJaHCUPOBKHU
aKKyMYJISITOPOB, Oe3onacHasi paboTa ¢ 000py1I0BaHUEM.

[Tonétel Ha cumynsTOpe: OOydYeHHE TMOJNIETaM Ha KOMIIBIOTEpPE, IPOBEJICHUE
y4eOHBIX MOJETOB HA CUMYJISTOPE.
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BJiok 2.

CoOopka u HacTpoiika
KBa/IpoKonTepa.
Y4eOHbIe MOJIETHI.

1.

VYnpaieHue nojaérom
MyJabTHKONTEpA. [IprHIMD
(hYHKIIMOHHPOBAHUS TTOJIETHOTO
KOHTPOJIJIEpA U anmnapaTypsl
YIIPaBJICHUS.
beckonnekTopHbie nBUTaTENN U
perynsTopsl ux xoxaa. I1naTer
Pa3BOJKHU MUTAHMUS.

COopka pambl KBaJpOKONTEPA.
OCHOBBI HACTPONKH MOJIETHOTO
KOHTpPOJIJIEPA C MOMOLIBIO
komrbtorepa. Hactporika
ArnnapaTtypsl yIIpaBJICHHUS.
Hacrpoliku nonétHoro
KOHTpoOJIIEpa.

NHcTpyKkTax 10 TEXHUKE
0€301MacCHOCTH TOJIETOB.
[TepBrie yueOHBIE TTOJIETHI:

«B3IET/MIOCATKAY, «yAEepKAHUE HA
3a/IaHHOU BBICOTE», IEPEMEILICHUS
«BIIEpEA-HA3a1»,
«BJIEBO-BIIPaBo». Pa30op aBapuitHbIX
CUTYyaLUH.

. BeimonHeHne noJIETOB: «TOYHAs MOCaIKa
Ha yJAaJCHHYIO TOUYKY», KKOPOOOUKay,
«YEIIHOK», «BOCBMEPKA», «3MEHKa

[Ton€THbIA KOHTpPOJUIEP: YCTPOMCTBO IOJIETHOIO KOHTPOJUIEpPA, MNPHUHIUIBI €ro
(YyHKIMOHMpPOBAHUS, HACTPOMKAa KOHTpoJulepa C IIOMOUIbIO  KOMIIBIOTEpA,
3HAKOMCTBO C ITPOrPaMMHBIM 00€CIIeYEeHUEM J1JIs1 HACTPOMKH KOHTpOJLIEepa.
beckomiekTopHbIE ABUTATENN U UX PETYJSTOPBI X04a: YCTPOMCTBO, MPUHIMIIBI UX
(GYHKIMOHMPOBAHUS, NaliKa JBUTaTeNel U peryasiTopoB.

[Inatel pa3BogKKM mHUTaHUS: oOOIIee YCTPOMCTBO, XapakTEpPUCTUKH, Tailka
PEryJIITOPOB M CUJIOBBIX ITPOBOJIOB K IUIATAM Pa3BOJKU IMUTAHUS.

WNucTpykTtaxk mnepen nepBbIMU ydeOHbIMH mon€tamu. [IpoBeneHue yueOHBIX
NoJAETOB B 3aje, BBINOJIHEHUE 3a/laHuil: «B3IET/MOCaAKa», «yAep)KaHue Ha
3aJJaHHOM BBICOTE», «BIEPEN-HA3al», «BIJIEBO-BIIPABO», «TOYHAs II0CAaJKa Ha
YAAIEHHYIO TOUKY»,

«KOPOOOUKay, UEITHOK», «BOCBMEPKa», «3MEHKa», «00JET 10 KPyry».

Pa36op aBapuiiHBIX CUTYaIHil.
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Baok 3.

OcHoBBI
nporpammupoBanus BIIJIA

1. IlporpammupoBanue
MYJIBTUPOTOPHBIX CUCTEM.
ABTOHOMHBIE TTOJETHI.

2. O3naxomuienue ¢ BITJIA
Mavic Air.

3. [lepBble mpoOHbIE MOJIETHI
Mavic Air

O3znakomnenue ¢ I10 nmo aBToHoMHBIM nTosieTam bITJTA.
[IpuHIMIBI TpOrpaMMHUpPOBaHUs B A3BIKOBOM cpene Scratch, Drone Blocks.
O0630p 0CHOBHBIX KOMaH/I U anroputMoB Drone Blocks.

ABTOHOMHBIE TMOJIETHI IO 33IaHUSIM y4aluxcs ¢ ucnoip3zoBanueM [10 Drone
Blocks

O0630pHas JeKIUsl: yCTPOHUCTBO, XapakTepucTUku. CriocoObl MOIKIIOYCHHS K
BIJIA: paguokanain, nyasT Y, Wi-Fi.

0630p I10 ansa ynpasnenust BITJIA: DJI Go 4. [ToakitoueHue, NPpUHINIBI 1
pPEXUMBI PaOOTHI.

[Tpennonernas noaroroska BITJIA: HacTpoiika cBsI3U, METPUKH, KaIMOPOBKa
KOMIIaca, TOYKHA BO3BpaTa U IIp.

IlepBsle poOHBIE noseTHl Mavic Air: 3amyck ABUraTelis, B3JIET Ha 3aJJaHHYI0
BBICOTY, IPOOHAsi a3pOChEMKa, BO3BPALLEHHE JPOHA B TOUKY CTapTa.

baok 4.

PabGora B rpynnax Haj

HHKEHEPHBIM MPOEKTOM.

1. TlpuHUMIIBI CO3AaHUS] MHXKEHEPHOMN
MIPOCKTHOM pabOTHI.

2. Ocnossl 3D-nneuatu u 3D-
MOJICTUPOBAHMSI.

3. Pabora B rpymnmax Haj
WH)KEHEPHBIM MTPOEKTOM
«becnmiioTHas aBUallMOHHAS CUCTEMa.
4. TloaroroBka Mpe3eHTaIUU
COOCTBEHHOM MPOEKTHOM
paboTHI.

Pab6oTa HaJl MHXXCHCPHBIM IIPOCKTOM: OCHOBBI INIAHUPOBAHUA HpOGKTHOﬁ pa6OTI>I,

pa60Ta HaJl IIPOCKTOM B COCTABC KOMAH/bI.

OcuHoBel  3D-meuyatu u 3D-monenupoBaHusi: TpUMeHseMoe OOOpyAOBaHHE U

IMporpaMMHOC obOecrieueHue.

HpaKTI/I‘-ICCKaSI pa60Ta B TIpylinax Had HHXCHCPHBIM IIPOCKTOM IIO TEMC

«becnuiaoTHas aBUalIMOHHAS CUCTEMAY).
IloaroroBka u IIPOBCACHUC IIPC3CHTAINUHA I10 IIPOCKTY.

12



YYEBHO-TEMATHYECKHWH ILIAH

O0beMm yacoB

B Tom dopMa KOHTPOJIS T
qucJIe =
o
Paznennt HanMeHnoBanue TeMbl Bceero - _E &
JyacoB g - =
=] - ]

= =

= A

o
1 2 3 4 5 6 7

Teopusi MyJIbTHPOTOPHBIX cucTeM. OCHOBBI yIIpaBJIeHHSI.
BJaoxk 1. o 16 10 6
IToséThl HA cuMyasATOpE.

1. BBogHas jnexums 0 coAepKaHuu Kypca. 1 1 0

2. IIpuHIUTIBI YIIPABICHUS i CTPOSHHE MYJIbTHKOIITEPOB. 1 1 0

3. OCHOBBI TEXHUKHU 0€30I1aCHOCTH ITOJIETOB 1 1 0

4. OCcHOBBI 3JIeKTpHUUECTBA. JIUTHII- TOJTUMEPHBIE AKKYMYJISITOPHI. 1 1 0
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5. [IpakTrdeckoe 3aHATHS C JIMTHI- MOJUMEPHBIMHU aKKyMYJIATOPAMHU

[IpakTuueckas padota ¢

5 1 3apsAHBIMU
(3apsinka/paspsizika/6anaHCcUpPOBKa/XpaHEeHUE) .
YCTPOMCTBAMHU.
8. ITonéTel Ha cuMyIsSITOpE. 5 4 | Tlon€rsl HA CUMYIISATOPE.
biok 2. COopka 1 HacTpoiika KBaapoKonTepa. Y YeOHbIC MOJIETHI. 25 18 [IpakTrueckas pabora
1.O0yueHune HaBbIKaM MUJIOTUPOBAHMS KBAJIPOKOIITEpPA HA IPUMEPE ,
y P JKBanp p PHMEP 2 1 VYueOHble MONETHI
UTPYIIKH 3aBOACKOM COOpKH
2.Y1paBiieHHe MoJETOM MyJIbTUKONITEepa. [IpuHIMn N
. COopka u HacTpoika
(GYHKIMOHUPOBAHUS MOJIETHOTO KOHTPOJUIEPA U anmapaTyphl 2 1
KBaJIpOKOITEpa
yIpaBIICHUSI.
3.beckonneKkTopHbIe IBUTATENH U PETYIATOPHI UX Xoaa. [1maTe 2 1
Pa3BOJIKU MTUTAHUSI.
4.C6opka pambl KBaIpOKONTEPA. 4 3
5.ITaitka ESC, BEC u cuinoBoi 4acTH. 3 1
6. OCHOBBI HACTPONKHU MOJAETHOTO KOHTPOJUIEPA C TIOMOIIBIO 2 2

KoMIbroTepa. Hactpoiika anmaparypsl ynpasieHuUs
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7. VHcTpyKTa)x Mo TeXHHUKE 0€30MaCHOCTH IOJIETOB. 1
8. IlepBbie yueOHbIE TONETHI: «B3IET/TIOCAAKAY, 2 2 VYyeOHbIe MONETHI
9.1Ton€Tel: «ynepaHue Ha 3aJaHHON BBICOTE), MEPEMENICHHS .
YACP 6 » [IEpEMEll . 4 4 VYyeOHbIC MONETHI
«BIIEpE/I-HA3a/», «BJICBO- BIIPaBo». Pa300p aBapuiHBIX CUTYAIIHH.
10. BrirotHeHHE MOJIETOB: «TOYHAS TIOCAJIKA HA YIAJICHHYIO TOUKYY,
«KOPOOOUKay, Y4EITHOK», KBOCBMEPKay, «3Meika», «00IeT Mo 3 3 VueOHbIe TTOJIETHI
KPYTy».
bnok 3. Pabota B rpynmax HaJ WHKEHEPHBIM IPOSKTOM. 19 14 [TpakTrueckas pabora
1. [IpuHIMIIBI CO3aHKS MHKEHEPHOU MPOEKTHOU PabOTHI. 5 4
CamocTosTenpHas
MOJITOTOBKA IPYIITOBBIX
WHKCHEPHBIX MTPOEKTOB.
2. OcHoBsl 3D-niewatu u 3D-mMonenupoBaHus. 6 4
3. PaGora B rpymnmax HaJ WHXEHEPHBIM MPoeKTOM «becrmmoTHast v 6
aBUAIMOHHAS CUCTEMa.
4. [loaroroBka Mpe3eHTaIi COOCTBEHHOW MPOEKTHON PadOTHI. 1 0 CaMOCTOSITEIbHO

15



UTOroBhIif KOHTPOIH 1 0 1 3ammuTa mpoekTa
[IpesenTtarus 1 3ammura rpynmnoi COOCTBEHHOTO HHXEHEPHOTO 1 0 1
MPOEKTA
Hroro: 72 23 49 72
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4. INTAHUPYEMBIE PE3YJIBTATDBI

[Ipennonaraemeie pe3yabTaThl OCBOCHHUS MOTHOTO Kypca 00yUYESHHSI 10 TOTIOTHUTEITHHON
o011eobpazoBaTeabHOM 00Iepa3BUBaoIIeii mporpaMmme «becnuIoTHBIE JleTaTeIbHbIE

annaparbb» chOopMyITUPOBAHBI UCXOIS U3 TPEOOBaHMI K 3HAHUSAM, YMEHHUSIM, HABBIKAM,
KOTOpBIC yJamuecs J0JKHBI TPHOOPECTH B Mpoiiecce 00YUCHHsI Ha BCEX TojlaX, ¢ y9eTOM

ueneﬁ 1 IIOCTABJICHHBIX 3aJa4.

Jluunocmuole pe3ynomamuol 0c80eHUsA OONOIHUMENbHOU 00ueo0bpazosamenbHou

obujepassusaroweri NPocpammbl

YBaXKUTEIbHOE OTHOILLIEHUE K KYJIbTYype CBOET0 HApO/ia;

OTBETCTBEHHOE OTHOIIICHUE K 00YUYEHUIO;

TOTOBHOCTh M CIHOCOOHOCTh K CaMOPa3BUTHIO MU CaMOOOPa30BaHHUIO HAa OCHOBE
MOTHUBAIIMHU K 00YUEHHUIO ¥ TIO3HAHUIO B 00JIACTU HAYYHBIX TEXHOJIOTHUI;

OepeKHOE OTHOIICHHUE K JYXOBHBIM IIEHHOCTSIM;

HPAaBCTBEHHOE CO3HAHME, YYBCTBO, IOBEJIECHHWE HAa OCHOBE CO3HATEIBLHOIO
YCBOEHHUS O0IICUEIOBEUSCKIX HPABCTBEHHBIX IICHHOCTE;

ACTETUYECKHE MOTPEOHOCTH, IIEHHOCTH U YyBCTBA.

Memanpeomemmsbie pesyrbmamsi 0C80eHUsL OONOIHUMENbHOU 00ujeobpaz08amenbHol
obwepassuesarowieri NPocpPamMmbl

Yuamuecs Hay4daTcCia Ha JOCTYIIHOM YPOBHC!

OCBaMBaTh CIOCOOBI pelIeHUsi MPOOJIEM TBOPUYECKOTO M HAYYHOTO XapakTepa U
omnpezeneHus Hanbosee 3PPEeKTUBHBIX CIIOCOOOB TOCTHKEHUS Pe3yJIbTaTa;
OpPraHHU30BBIBATH COTPYJAHUYECTBO C IEIAaroroM W CBEPCTHUKaMH, paboTaTh B
TpymIe;

BJIa/IETb OCHOBAaMHU CAMOKOHTPOJISl, CAMOOIIEHKH;

IPOAYKTHUBHO OOIIATHCS U B3aMMO/JICHICTBOBATH;

pa3BHUBaTh XYI0KECTBEHHBIE, ICUXOMOTOPHbIE, KOMMYHHKATUBHbIE CIIOCOOHOCTH;
pa3BHBaTh HaONIOAATEIbHOCTh, ACCOLMATUBHOE MBINIJICHUE, 3ICTETHUYECKHH U
XYJI0’)KECTBEHHBII BKYC ¥ TBOPYECKOE BOOOpaKEHHE.

IIpeomemmnule pe3yibmamol 0C80eHUs OONOIHUMENLHOU 00We0Opa308amebHOl

obuepassusarouieti nPpocpPammbl

VYyarumecs mo3HaKOMATCH:

C TEXHOJIOTHEH U3TOTOBJICHUS KBAJPOKOMNTEPA U3 OPOCOBOTO MaTepuaa,
CO CXEMaMM M3TrOTOBJICHUS KBaJIPOKOIITEPA,

C UCTOpHEN BOZHUKHOBEHHUS KBaJPOKOITEpa

¢ mpaBuwiaMu Th, co cxeMaMu U3rOTOBJICHUS.

VYuamuecs HayyaTcs:

MoI0MPATh KOPIYC, COOTBETCTBYIOIINE LIETH, TOJ0UPATh I[BETA I W3IEIHA;
YUTATh CXEMBI,
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CaMOCTOSITENIBHO COOMpaTh MOJENKU IO CXeMaM, BbIOMpaTh H3AENus, KOTOpHIE
caMu JIeTU OyJyT BBIIIOJIHAT.
oOpalarbes ¢ KOJTIOMIMMHI U PEeXYIIUMU HHCTPYMEHTaMU, KJIESIIUMUA COCTaBaMH,

VYyamuecs moyiy4atr BO3MOXKHOCTb PUOOPECTH:

NepBOHAYAIbHBIE MPEJCTABICHHS O BIMSHUM HAYYHOIO TBOPYECTBA HA Pa3BUTHS
ACTETHUYECKOI0 BKyCa, BOOOpaKEHHUS;
HaBBIKW MCIIOJIHEHUS MOJIETIOK U3 OyMaru, KapToHa, ruiacrMacca!l

1. KOMILIJIEKC OPTAHU3AIIMOHHO-NIEJATOIT'MYECKHUX YCJOBUM

Kanennapusie yueOHble rpaduku JOMOTHUTEILHON 00111€00pa30oBaTEIbHOM
o0miepa3BuBarolIeii mporpaMMel «becnUIOTHBIE JieTaTeIbHbIE aNNapaThD»
€KEr0JJHO IPUHUMAIOTCS TIeITarOTMIECKUM COBETOM B COOTBETCTBHUH C yUCOHBIMU
TUTAaHAMU, PACIIICAHNEM Ha TeKYIIMHA y4eOHBIH TOJT M YTBEPKAAIOTCS JUPEKTOPOM
yupexnenus (cm. [lpunoxenue 3).

2. YCJIOBUS PEAJIMZALIMU TPOI'PAMMBI

AnmapaTHoe U TEXHHYECKOe o0ecreyeHue:

— Pabouee mecTo 00yUaroIerocs:

HOYTOYK: TPOM3BOIUTEILHOCTH Mpolieccopa (o tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): we wmenee 2000 eguHUIT;
00bEéM omepaTuBHOM mamsATH: He MeHee 4 [0; 00bEM HaKOMUTENS
SSD/eMMC: ©e wmenee 128 106 (WM COOTBETCTBYIOIIUN  TIO
XapaKTepUCTUKAM MEPCOHATIBHBIA KOMITBIOTEP C MOHUTOPOM, KJIABHATYPOU
U KOJIOHKaMH);

MBIIIIb.

PaGouee mecTo HacTaBHHKA:

HOyTOYK: mporeccop Intel Core 15-4590/AMD FX 8350 — ananoruunas
wi Oonee HoBasi Mojenb, rpaduueckuii mpoueccop NVIDIA GeForce
GTX 970, AMD Radeon R9 290 — amanmoruynas wiau Oojiee HOBas
Mojiellb, 00BEM omepaTuBHOM namsTh: He MeHee 4 1'0, BuneoBbixoq HDMI
1.4, DisplayPort 1.2 unu Gonee HOBast MOJeNb (MM COOTBETCTBYIOIIUH 110
XapaKTePUCTUKAM TIEPCOHATBHBIA KOMIBIOTEP C MOHUTOPOM, KJIABHATYPOU

Y KOJIOHKaMH);
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IIPE3CHTAMOHHOE O000pyNOBaHHE C BO3MOXKHOCTBIO MOJIKIIOYEHUS K
KOMITBIOTEPY — | KOMIUIEKT;

(¢aunyapT ¢ KOMIUIEKTOM JHMCTOB/MapKepHas JO0CKa, COOTBETCTBYIOLIUI
Ha0Op MMCbMEHHBIX MPUHAJUIEKHOCTEH — 1 mIT.;

enuHas cetb Wi-Fi.

IIporpamMmmHoe oGecnieuenue:

— oducHoe mporpaMMHOe 00eCTIeUeHHUE;
— TporpamMMHOe olecreueHue s TpEXxmMepHoro mozenupoBanus (Autodesk
Fusion 360);

— rpaduvecKuil peaakTop.

Pacxoanbie MmaTepuaJbi:
Oymara A4 1 puCOBaHMS U PACTICYaTKH;
Oymara A3 aJisg puCOBaHWS;
HA0Op MPOCTHIX KapaHJalleil — MO KOJIMYECTBY 00yUaroInuXCsl;
HA00p YEPHBIX MIAPUKOBBIX PYUYEK — [0 KOJIUYECTBY O0YUaIOIINXCS;
ke [IBA — 2 mt.;
KJIei-KapaHIa — MO0 KOJMYECTBY 00yYarOIIUXCS;
CKOTY IPO3payHbIii/MaTOBBI — 2 MIT.;
CKOTY JBYCTOPOHHUNA — 2 IT.;
KapToH/TodpokapToH ansi MakerupoBanHuss — 1200*800 MM, 1o
OJIHOMY JIUCTY Ha JABYX 0Oy4YarolIuXCs;
HO MaKETHBIH — IO KOJIMYECTBY O0OYUArOIINXCS;
JIe3BUS ISl HO’KAa CMEHHBIE 18 MM — 2 mT.;
HOKHHUIIBI — TI0 KOJIMYECTBY 00y4JarOIIuXCs;
KOBPHK ISl pE3KH KapTOHA — IO KOJIMYECTBY 00YyJArOIINXCS;

PLA-mmnactuk 1,75 REC Heckonbkux
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3.®@OPMbI KOHTPOJISA

IIpuémbl U MeTOABI
Paznen p Ny Texunueckoe DopMbI
Dopmbl OpraHu3anuu JuaaKkTHYeCKUi
WIH TeMa . OCHAIIleHHE NnoABeAeHUS
3aHATHH 00pa3oBaTeJbHOI 0 MaTepuaJl .
MPOrpamMmMbIl 3aHATHH HUTOIr OB
npouecca
Teopusi MyJIbTHPOTOPHBIX .
p y porop Jlekmus, becena o Teme 3anucu B TETpasx, Ilomér Ha
CHCTEM. M WNHurepakTuBHAs
JTUCKYCCHUS 3aHATUA, CIIPAaBOYHBI cumyJsiTope 6e3
OcHOBBI ynipaBJieHHS. J0cKa, HOYTOYK C
. IIPAKTUYECKOE VHIUBUyaIbHAs marepuan u3 [10 OLINO0K
IMonéTpl HA [10, RC-nynbT
3aHATUE pabota c I10 JUISI TIOJIETOB MUJIOTUPOBAHUS
CHMYJISITOPE.
Coopka n Jlexnus, WNucTpykuus 1o NnrepaktuBHas | TecToBbIe MOJIETHI
HACTPOIiKa JIUCKYCCHs, PaGora B rpymnmax, cOopke, J0cKa, HOYTOYK ¢ Ha
KBaJpoKonTepa. [IPAKTUYECKOE VHJIUBUyaIbHAs CIIPaBOYHBIN 10, COOCTBEHHOPYYHO
YuyeOnble MOJIETHI. 3aHsATHE, pabota c I10 marepuan u3 [10 KBaJpOKOIITED, coOpaHHOM
workshop JUISI TIOJIETOB RC-niynbt KBaJPOKOIITEpPE
Hacrpoiika, WNutepakTuBHAS
ycranoska FPV Jleknus, JIOCKa, HOYTOYK ¢
— 000py10BaHUS JIHACKYyCCus, PaGora B rpymnmax, CnpaBouHbIi I10, Brimonnenue
MPaKTUYECKOE WHJUBUlyalbHas marepuan u3 [10 KBaJpOKOIITED, nonéros ¢ FPV-
3aHsTHE, pabota c I10 JUTSI TIOJIETOB ouku ans FPV- o0opy10BaHHEM
workshop nosietoB, FPV-
MOJYJIb
Pa6ora B rpynnax Meron 3anau, HoyT0yk,
Ha/l MHKEHEPHbIM METO/]T KEMCOB, PaGora B rpymmax 3anucu B TeTpaasix WHTEpPaKTUBHAs | 3aliura NpoeKTa
MPOEKTOM. paboTa B rpymnmax JIOCKa
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OLHEHOYHBIE MATEPHAJIbBI

BxoagHasi ATMAarHOCTHKA

Husxuii yposenw

Cpeonuii yposeHw

Buvicoxuii yposens

Kp

umepuu 1: Teopemuyecxkue 3HaHusl

[TosnHOE OTCYTCTBHE
MPEACTABJIECHUN O JAHHOM
HAIpPaBJICHUU

NmeroTcs MMpEaACTaBJICHUSA O
JaHHOM HalpaBJICHHUU

3HaHUE TEXHOJIOTUN
W3TOTOBJICHUS KBAJPOKOMTEPa

Kpumepuii

2: Bradenue cneyuanvrou mepmunono2cuenl

Hesnanue tepmuHoIoruu
U3y4aeMoro Kypca

He3nauntenbHbie Hp06eJ'II>I B
3HAHHUC TCPMHUHOJIOTNH KypcCa

3HaHHe TEPMUHOJIOTUU Kypca

Kpumepuii 3: [Ipakmuueckue ymeHus u Ha8blKu npedycMompeHHble NPOSPAMMOU

Heymenue nonb3oBathes (cnaboe | YMeer mpaBuiIbHO YMeHne npaBuiIbHO
YMEHHE) M0JIb30BAThCS M0JIb30BaTHCS MOJIb30BaThCS
KOJIOUIMMU U PEXYIIUMHU pacrpoCTpaHEHHbIMU MHCTPYMEHTaMU, YMEHUE

HHCTPYMCHTAMHU, KIICAIIUMU
COCTaBaMH; HCYMCHHUC
II0JIb30BATbCA HHCTPYKIIMOHHO-
TCXHOJIOIT'MYCCKNMHU KapTaMU

WHCTPYMEHTAMH, UMEET
MIPEJICTAaBJICHUE O TTOJIH30BAHUE
MHCTPYKIIMOHHO-
TEXHOJIOTHYECKON KapTOM.
Hmerorcs HeOOJIbIIINE HABBIKA
paboThI ¢ IPUPOTHBIM
MaTepUaAIOM, C IIPSIKEN,
HUTKaMH

paboTaTh C HHCTPYKITMOHHO-
TEXHOJIOTHYECKON KapTOM.
HMeroTcst HaBBIKH pabOTHI ¢
MPUPOAHBIM MAaTEPUAIIOM, C
MpsHKEN

Kpumepuui 4: Teopueckue nasviku

OTcyTCTBUS TBOPUECTBA B
pabote

Hebonpmme nposiBinenus
TBOPYECTBA B OCBOCHHUHU
y4ebHOro Marepuaia

YMepeHHOE IIPOsIBICHUE
TBOPYECTBA B OCBOCHHUHU
y4eOHOro Marepuasa
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Kpurepnn 5: CamoCTOSTENBHOCTD

Heymenue paborath

ONU30/IMYECKNE TPUMEHCHUS

[lepuoanueckoe NpUMEHEHHUS

CaMOCTOSITEILHO CaMOCTOSITEILHOCTH PaOOTHI CaMOCTOSITEILHOCTH B paboTe
Texkynias JuarHocTuka
Husxuii yposenw Cpeonuii yposeHw Buicoxuii yposens

Kpumepuu 1: Teopemuueckue 3nanusi

OTtcyTtcTBHE 3HaHMM (cralble
3HaHUS) TEXHOJIOTHH
W3TOTOBJICHUS U3/ICITUH,
HE3HaHHE MPaBUJI OOpaIEeHHs CO
CIeUAIbHBIMI HHCTPYMEHTAMU

HesnauutenbHbie TpoOesbl B
3HAaHUU TEXHOJIOTMHU
W3TOTOBJICHUS U3JIETIUN

HpO‘IHOG 3HAaHHUEC TECXHOJOI'nu
HU3TOTOBJICHUS U3ACTIUA

Kpumeputi

2: Braoenue cneyuanvbHou mepmuHoI02ul

Cnaboe 3HaHUE TEPMHUHOJIOTUU
Kypca

He3nauntenbHbie Hp06eJ'II>I B
S3HAHUN TCPMHUHOJIOTUH KypCa

3HaHHe TEPMUHOJIOTUU Kypca

Kpumepuii 3: [Ipakmuueckue ymeHus u HA8bIKU, NPeOdyCMOMPEHHbIE NPOCPAMMOU

Cnaboe yMeHHE TOJIb30BAThCS
CHeIUaIbHBIMA HHCTPYMEHTaMH,
ciabble HaBBIKH pabOTHI C
WHCTPYKIIMOHHO-
TEXHOJIOTHICCKUMH KapTaMHu,
cj1a0ble HABBIKHU BBIMTOIHEHUS
51631 (S 0% 0%

YMeHue npaBmIbHO
M0JIb30BaThCs OOJbIIEH
YacThIO CHEIUATBHBIX
UHCTPYMEHTOB, YMEHUE
BBITIONTHSATh U3JIEIHS TIPU
HEOOJIBIION TOIIEPIKKE
nejarora

YBepennas pabota ¢
MHCTPYKIIMOHHO-
TEXHOJIOTUYECKUON KapTOW;
1eaecooopasHoe
HCIIOJIL30BaHUE
WHCTPYMEHTOB, aKKYpPaTHOCTb,
SKOHOMHYHOCTE B
pacxo/IOBaHUU MaTEPUATIOB,
MPOYHBIC YMEHHUS U HABBIKU
paboThI

Kpumepuii 4: Teopueckue nasviku

OTcyTcTBHE TBOpUECTBA B paboTa

Coueranue penpoayKTHUBHBIX U

TBOPUYECKNI HABBIKOB

BriaBuikeHue HOBBIX UJICH,
CTPEMJICHUE UX BOIUIOTUTH B

22



| cBoeit paGore

Kpumepuu 5: Camocmoamenvrocmo

Heymenue paborats

CoueTanre HaBBIKOB

CrpemMiieHne Kak MOXKHO YaIle

CaMOCTOSITEIHHO CaMOCTOSITEIbHOM pabOTHI O] | MPOSBIATH CAMOCTOATEIBHOCTh
PYKOBOJICTBOM U KOHTPOJIEM B pabote
nejarora
HTorosasi AMarHocTuKa
Husxuii yposenw | Cpeonuil yposeHw Buicokuii yposens

Kpumepuu 1: Teopemuueckue 3nanusi

Cnaboe 3HaHUE TEXHOIOTHUH
WU3TOTOBJICHHE U3JEINM, c1aboe
3HAaHHE MPaBUJI 0€30MIACHOCTH

Tpyaa

HesnauutenbHble TpoOesbl B
3HAHUU TEXHOJIOTMU
U3TOTOBJICHUSA U3EIUN

IIpoynoe 3HaHuE
U3TrOTOBJICHUE U3JEIUN

Kpumeputi

2: Braoenue cneyuanvbHou mepmuHoI02Uul

Cnaboe 3HaHUE TEPMHUHOJIOTUU
Kypca

He3nauntenbHbie Hp06eJ'II>I B
S3HAaHUN TCPMHUHOJIOTUH KYypCa

OtcyTtcTBHE TPOOETOB B
3HaHWU TEPMHUHOJIOTUU Kypca

Kpumepuii 3: [Ipakmuueckue ymeHus u HA8bIKU, NPedyCMOMPEHHble NPOSPAMMOT

Jlomyckaet omuOKy B
TEXHOJIOTUU U3TOTOBJICHUS
U3JIENHI, HEAKKypaTHOCTh B
pabote, OoIMOKH B OOpaIieHun
CO CIlelUaIbHbIMU
WHCTPYMEHTaMHU, CJIa0ble HaBBIKH
paboTa C TEXHOJIOTHUECKOMH
KapTou

YMeHnue pa3pabaTbiBaTh
COOCTBEHHBIC 3CKU3 U3JICIIHS,
JIOITYCKAFOTCS
HE3HAYUTCIIbHBIC OIINOKU B
TEXHOJIOTUU U3TOTOBJICHUS
U3JICITUS, TIPUCYTCTBUE
HABBIKOM aKKYyPaTHOCTH,
9KOHOMHUYHOCTH B padboTe ¢
MaTepuaiamMu, COONI0ICHNE
NPaBHJI TEXHUKU
0€30I1aCHOCTH IO

YBepennas pabota ¢
TEXHOJIOTHYECKON KapTOu;
yMEHHE pa3pabdaThIBaTh
COOCTBEHHBIN 3CKU3 U3IACINSI U
TEXHOJIOTHIO €TI0 U3rOTOBJICHUS
1ejaecooopasHoe
HCIIOJIb30BAHUE HHCTPYMEHTOB,
aKKypaTHOCTb, 9KOHOMHYHOCTh
B PacXOJIOBAaHUHU MaTEpPHUAIOB
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B | KOHTPOJIEM IIe1arora | JTAHHOM

Kpumepuu 4: Teopueckue nasviku paszeie
Crnalbie MPOSIBIICHHS TBOPUECTBA | YMEpEHHbIE MPOSIBICHUS [IposiBneHne HHANBUAYATHLHOTO
TBOpPYECTBA B paboTe TBOPYECKOTO MOJX0/a K
BBITIOJTHEHUIO JTFO00TO U3/ICIHUs

Kpumepuu 5: Camocmosamenvrocmo

Cnabble HaBBIKU YMepeHHOe POsIBICHUE Bricokopa3BuToe ymeHue
CaMOCTOATEIbHON pabOTHI CaMOCTOSITEIIbHOCTH B CaMOCTOSATEIbHO, 0€3 MOMOIIH
pabote NIeJJarora, BbIIOJIHATh U3JIETUs

OTPAXKAIOTCA OICHOYHBIC MAaTCpUaJIbl, ITO3BOJIAIOIINEC OIIPCACTINTE JOCTHXXCHUC YUAIUMUCS IINIAaHUPYCMBIX PE3YJIbTATOB.

ILnan pabdoTsl

c pooumenamu oo0yuarouwuxcs,
Ilenv u 3a0auu pabomout ¢ pooumenamu 00yUarOWUXca, KOMopuvle 3aHUMAIOMCA 8 00beOUHeHUU 0ONOTHUMETbHO20
oopazosanun «Macmepckasa nooapkoe»:
1. YcraHnoBieHrne KOHTaKTa, o0mIei 6IaronpusaTHONW atMocdepbl OOIIECHHUS C POAUTEISIMU YUAIIHXCS.
2. V3y4yeHue BOCIUTATENbHBIX BO3MOXHOCTEN CEMEN.
3. ®opMupoBaHUEe aKTUBHOM NEAAroru4eckoil MO3MLUN POAUTEIIEH, TOBBIIIEHNE BOCIIUTATENILHOTO MOTEHIINANIA CEMbH.
4. BoopyxeHue poauteneit HEOOXOIUMBIMHU JIJIsl BOCIIUTAHUSI IETEH TICHUXOJIOTO — NIEarOTHYeCKUMU 3HAHUSIMU U
YMEHUSAMH, OCHOBAMH NEAArOru4eckoil KyabTyphl.
5. Coznanue aTMocepbl COMPUYACTHOCTH K 3aHSATHUSM B KPY)KKE;
6. BoBiyieueHue poauTesieii B COBMECTHBIE IIPOEKTHI C JCTHMH.
Hanpaenenus u ghopmot padomoi:
1. U3y4eHue ycJI0BUH CeMeHHOr0 BOCIIUTAHUA
Oece/bl, aHKETHPOBAHUE POJUTEICH,
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(dbopmupoBaHue 0aHKa TaHHBIX O CEMbE U CEMEMHOM BOCITUTAHHH.

2. UupopmupoBanue poaurtesiei 00 yaeOHO-BOCIIMTATEJIBHOM IpoLecce B KJacce
ponuTenbcKue coOpaHus (3HAKOMCTBO € LIETISIMH, 3a7jauaMy U IPOrpaMMO MOEH e TeNbHOCTH, 00OCYIUTh BO3MOXHbBIE
MyTH peain3anun);

[Ipurnamenue Ha ypoKd U BHEYPOUHbIE MEPOIIPUSITHS.

co3nanue 6a3bl TenedoHOB poauTesel, co3aanue oeceaspl B WhatsApp.

3. CoBMecTHas 1eSITeJILHOCTD POAUTEEH U YYAIMXCS

@DopMbl: UHIMBUTyalIbHBIE, TPYIIIIOBbIE, KOJUIEKTUBHBIE.

4. UndopmupoBaHue poauTesei o Xxoae U pe3yabTaTax BOCIIUTAHUS, 00yUeHHUS JeTel
MIPU JIMYHBIX BCTpEUax;

C TIOMOIIBIO 3aMUCOK-NU3BEIIECHUH,

nocpeAcTBoM TenedoHa U UHTEPHETA.

ILnan padoTsl

CenTs0pnb
3HaKOMCTBO C POJUTENIIMH YYaIlIUXCS;
TECTUPOBaHHE «DCTETUKA B )KU3HU PEOCHKAN»;
MOCEIIEHNE POUTEIBCKUX COOpaHUi IO KilaccaM;
WHUBUYaJIbHbIe KOHCYJIBTAIUU JISI POUTEICH.

OkTsa0pb

nH(OPMHUPOBAHUE POJUTENEH O pe3ybTaTax ACITeIbHOCTH peOeHKa
MOATrOTOBKA K IJIAHUPYEMBIM PaOHHBIM B [ mmomyroauu.

Hos0psb
IIPOBEJIEHNE OTKPBITHIX MACTEP-KJIACCOB U OTKPBITHIX YPOKOB.
Jexadpb
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MOCEILEHNE POJUTENBCKUX COOpaHuil IO KiIaccam;
COBMECTHBIN MTPOEKT POJUTENUHIECTH «EJI0UYKA U3 HEOOBIUHBIX MAaTEPHAIIOBY;
ITOABECHUE UTOTOB | rmomyroaus.
SAuBapsb
aHOHMMHOE aHKETUPOBaHHE «Y JOBIETBOPEHHOCTh POAUTENEH AOMOIHUTEIBLHBIM 00pa30BaHUEMY;
VHJMBUIyaJIbHbIE KOHCYJIbTAIUU.
COBETBI POJUTEIISIM;
deBpaib
VHJMBHIyaJIbHbIE KOHCYJIBTAIIUU JJI1 POAUTEIIEH;
MOATOTOBKA K IJIAHUPYEMBIM PalOHHBIM, BCEPOCCUICKUM KOHKYpPCaM.
Mapt
npa3IHUK MaM, 6alyiuek, qeBoyek «Berpeua nokoneHuiny;
BbIcTaBKa «llogapku caMbIM JTFOOUMBIMY.
AnpeJsnb
IIPOBEJICHUE OTKPBITBIX MACTEP-KIACCOB U OTKPBITHIX YPOKOB;
VHAMBUAYaIbHBIE KOHCYJIBTAUN U1 POIUTENEH
Maii
BricraBka paboT: mojiBeieHuEe UTOTOB Pa0OThl 0OBEAMHEHUS, TBOPUECKUX TOCTHKEHUH yYaIuXCs;

METOAUYECKHUE MATEPHUAJIbI

Opraam3anuu  00pa3oBaTENBLHOIO MpoIlecca IO  JOMOJHUTEIBLHON  00IIeo0pa3oBaTeIbHON  OOIEepa3BUBAOIICH
IporpaMMe OCYIIECTBIISETCS OYHO-3A0YHO, 68 PA3HOB803paAcmHbIX epynnax. KOMIUIEKCHBIE 3aHSITHS TPOXOJAT  I10
KOMOWHHUPOBAHHOMY THIy, TaK KaK BKJIIOYaeT B ce0S TOBTOPEHHE IPOWICHHOr0, OOBSCHEHHE HOBOTO, 3aKPEIUICHUE
Marepuaia u MoJBeJICHUE UTOTOB.

Ha 3aHATHIX UCTIONB3YIOTCS CHEIYIOINE hopmbl U Memoobl peanu3ayuu NPpocpamMMbl.
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Paznuunbie ghopmsr yueOHOM pabOTHl (BUI 3aHATHS) CYHIECTBEHHO MOBBIIAIOT 3()(PEKTUBHOCTh 3aHATUM W UHTEPEC
oOyuatromuxcst K HuM. [Iporpamma npeaycmarpuBaeT UCOIb30BaHUE (PPOHTATBHOM, MHAWBUIyalIbHOM, TPyHIOBOW Gopm
yueOHOM paboThl ywamuxcs. @poHTanbHas (opma OpeanojaraeT nojady y4yeOHOro Marepuana BCEMY KOJUIEKTHBY
yuamuxcs. UnauBuayansHas Gpopma npeanosiaraeT caMocTosTeNbHY0 padoTy yuaierocs. [Ipu aTom negaror okaspiBaet
yyameMycsi TaKyl0 IOMOLIb, KOTOpas He TMOAABISET €ro akTUBHOCTH M CIOCOOCTBYET BbIpaOOTKE HaBBIKOB
caMoCTOsITEeNbHOW paboThl. B Xoxe rpynmoBoi paboThl ydalluMcs NPEAOCTaBIsSETCS BO3MOXKHOCTb CAMOCTOSITEIBHO
MOCTPOUTH CBOIO pabOTy HAa OCHOBE MPUHIUIA AEATEIbHOCTHOIO MOAX0/a. ['pynmnoBble 3aHATHS MO3BOJISIOT BBITOJIHATD
CIIOXKHBIE TPyJAOEMKHE PabOThl C HAMMEHBIIMMU 3aTpaTaMHM MaTepuaia v BpeMeHHu. [Ipu 3ToM Kakablii oOydaromuiics
oTpabaTbIBaeT MPUEMbl Ha OTJIEIBHOM (PparMeHTe, KOTOPBIH SBJISIETCS YaCThIO LEJIO0r0 U3/IETHS.

Ecaun roBoputh o ¢dopmax yueOHBIX 3aHSATHNA, TO OCHOBHAs Macca ydyeOHOTO BPEMEHH OTBOJMTCS Ha JIEKIIMOHHO-
NpaKTUYECKHE 3aHATHUS, TJ€ ONTHUMAJIbHO COYETAIOTCS TEOpUs M MNPAKTHYECKUE YIpaKHEHUs. IDTO OO0YyCIOBIEHO
cnenuuKkoi Kypca: 4ToObl 3()PEKTUBHO OBIANETh HaBBIKAMU pabOThI C OyMaroil W HUTKaMH, HYXHO BCIEJ] 3a
TEOPETUYECKUM M3YUEHHEM MPUEMOB OTpadOTaTh UX Ha MpakTUKe. B uncToM BUe MpakTUYECKUE U JIEKIIMOHHBIE 3aHSATHUS
IpEeJICTaBJICHbI B MEHbILIEH CTEICHH.

[TomMuMoO JIEKIMI M MPAKTUYECKUX 3aHSATHH MporpaMMa MpeaycMaTpUBaeT BBICTaBKH, KOHKYPCHI MPOQECcCHOHATBHOTO
MacTepCTBa, TECTUPOBAHHE.

BBICTaBKI/I, ApMapK1, KOHKYPCBI HpO(i)eCCI/IOHaJ'IBHOI‘O MaCTCpPCTBaA IIO3BOJIAIOT ITPOACMOHCTPHUPOBATL PC3YJILTATBI CBOUX
TPpYOOB 3a OHpeI[e.TIeHHHﬁ nepuoa BPpCMCHHU. OTO MO3BOJISICT yqamuMcea KPUTHUYCCKH OLCHHBATL CBOH pa6OTBI, Jy4duie
IIOHATH UX OOCTOMHCTBA U HCAOCTATKHU, YTO ABJLACTCA CTUMYJIOM IJIA JIATbHEHIIIETO TBOPYCCKOI'O POCTaA.

TeMaruka 3aHATHM CTPOUTCS C YYETOM HMHTEPECOB Yy4YaIIUXCS, BO3MOKHOCTH HMX CaMOBBIpaKEHUA. B xoae ycBoeHuUs
JNETbMHU COAEPKaHUA MPOTPaMMbl YUHMTBIBAETCS TEMI Pa3BUTHUs CIIELIUAIBHBIX YMEHHW W HaBBIKOB, CTENEHb
MPOJIBUHYTOCTHU 1O 00pa30BaTEILHOMY MAapIIPYTy, YPOBEHb CAMOCTOSTEIILHOCTH, YMEHUE B mporpamme npemycMoTpeHbl
KOHTPOJIbHBIE Yachl MOCIE M3yuYeHUs Kaxaoro Onoka. Ha STuX 3aHATHAX Menaror mpoBOJHUT TECThl, aHKETUPOBAHUE,
BUKTOPHUHBI, BRICTABKHU C 1EJIbI0 BBISBIICHUS KAUECTB 3HAHWUH, YMEHUIA, HABBIKOB 00YUYaIOIUXCSI.
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Yro kacaetcs menooos paboThl, TO IPOrpaMMa MPEANoaraeT CoueTaH!s PENpPOAYKTUBHON U TBOPYECKON NESTEIbHOCTH.
Bo Bpems 3HakoMCTBa C HOBBIM MaTEpPHAJIOM JEATEIBHOCTh HOCHUT PENPONYKTHBHBIM XapaKTep, TAK KAK ydalluecs
BOCIIPOU3BOJIAT 3HAHUS U CIIOCOOBI IEHCTBUN. PenpoayKTUBHAs NesATENbHOCTh BhIpakaeTcs B hopme ynpaxkHeHui. [Touck
HOBOTO CTHJIS, HOBBIX 3JIEMEHTOB, CO3JaHHUs pabOT MO COOCTBEHHOMY JCKH3Y SBISIETCS NPUMEPOM TBOPYECKOU
NESATEIbHOCTH.

Cpenu METO/0B, ONPEACIIeMbIX M0 UCTOYHUKY MH(OpMAIIUU, HA 3aHITUSX UCIOIB3YeTCs 00bsCHEHUE (TIpU 3HAKOMCTBE
COCBOMCTBaMHM OyMmaru, MpsDKA, HUTOK, C TEPMHUHAMHU), HUHCTPYKTaX (OOBSICHEHUE MPaBWIHHBIX MPUEMOB PalOTHI,
WCIIPaBIICHUE M TMPEIyIPeKICHUE ONO0K), 6ecena (HeoOXxoaumMa Jjisi TpuoOpEeTeHUs] HOBBIX 3HAHUW M 3aKPETICHUS MX
MyTeM YCTHOro oOMeHa MHeHusiMu). borbiioe o00pa3oBaTenbHO-BOCHHUTATENFHOE 3HAYCHHE UMEIOT —Oecebl.
JIeMOHCTpaIlMOHHBIE METO/IbI PEATU3YIOT MPHUHIUI HATJBSIIHOCTU 00yueHus. J[eMoHcTpalys NpucyTCTBYET MPAKTUYECKH
Ha Ka)/I0OM 3aHSATHUU U COYETAETCS CO CIOBECHBIMU METO/IAMHU.

Hez[arory HeO6XOI[I/IMO IIOGI/IBaTI)CH PaduOHAJIBHOTO BI>I60pa MCTOJ0B M OIITUMAJIBHOI'O UX COUYCTAHMU:I.
Bocnumamenvuas cocmaeiAnowas pe3ylbmamoes.

VYBieueHue pe6éHKa I/136paHHBIM BUAOM JCATCIBHOCTH BBIPAXKACTCA B IIPOABJIICHHW HWHHIHWATHBBI HaA 3aHATHH,
CUCTCMATHUUYCCKOM YUYACTHH B KOHKYPCAX U MCPOIIPHUATUAX U PC3YJIIbTATUBHOCTU ACATCIILHOCTH. Cnoco6HOCTh pa60TaTB B
KOJVICKTHUBC U ACIHUTBHCA JNYHBIM OIIBITOM. OTBETCTBEHHO OTHOCHTCS K pe3yjibTaTaM BBITIOJTHSIEMOM pa60TBI.

paboTaTh B KOJUIEKTHBE. [IporpaMma 1mo3BoJisieT WHINBUIYATH3UPOBATh CJI0XKHbBIE paObOThI: 00Jice CHIIBHBIM ACTAM OyIeT
HMHTEpECHa CIIOYKHAsk KOHCTPYKIIKS, MEHEE TOATOTOBICHHBIM, MOXHO TPEII0KUTL paboTy mpoie. Bee 3aHATHS yCTPOCHBI
TaK, YTO Ka)J0¢ 3aJlaHhe JAaeT BO3MOXHOCTh PEOCHKY IPOSBISATH CBOM TBOPUYECKHUE CIIOCOOHOCTH, HE OTPaHUYHBAsS
cB0OOIY, BooOpaskeHue 1 (haHTa3HIo.

PazHooOpasue rmpodeccHOHaNbHBIX TEXHHUK, XYJ0KECTBEHHBIX TPUEMOB Ha 3aHATHUSAX TIOMOTaeT PacKpBITh
WH/IMBHyaJbHbIE BO3MOXKHOCTH M CIIOCOOHOCTH Ka)/IOTO, TO €CTh NPOSIBUTH CBOE€ S, OTKPBITH c€0s, KaK JMYHOCTb.
['maBHas 0COOCHHOCTH 3aHATHH - WHAWBHUIAYAJbHBIA MOAXOJ K KXJIOMY peOEHKY, HAy4UTh X paboTaTh C pa3HBIMU
MaTepuagaMu.
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3aHATHS IO mporpaMme ImpoBOAATCA Ha OCHOBC O6H_[I/IX neaarorn4CCKux npunyunos.

1) [puHIMI AOCTYMHOCTH M MOCJIEIOBATEIILHOCTH MPEoiaraeT MOCTPOSHHE Y4eOHOro Impolecca OT MPOCTOro K
CJI0KHOMY.

2) Y4er BO3pacTHBIX OCOOCHHOCTEH — CONEpKAHUE M METOJIUKA PabOThI JOJDKHBI OBITH OPHUEHTHPOBAHBI Ha JETei
KOHKPETHOTI'0 BO3pPAacTa.

3) IpuHIMI HATASAHOCTH MPEAIOoJIaraeT MUPOKOE MCITOJIb30BAHNE HATJISAHBIX M IUAAKTHYCCKUX MOCOOHMH, TEXHUUECKUX
cpeacTB oOy4eHus, ACNIA0IINX YIYeOHO-BOCTIMTATEIbHBIN mporiece 0osiee 3P PEeKTUBHBIM.

4) HpI/IHHI/IH CBA3U TCOPHHU C HpaKTHKOﬁ — OpPraHu4YHOC COYCTAHUC B pa60Te C ICTbMU HGO6XOI[I/IMI>IX TCOPCTUUCCKUX
3HAHUU U IMPAKTUYICCKUX YMCHI/Iﬁ 1 HAaBBIKOB.

5) IIpuHIUT pe3yIbTATUBHOCTH — B MPOrPaMMe JIOJIKHO OBITh YKa3aHO, YTO Y3HAET U YeMy HAy4UTCS KaXIbli peOCHOK.

6) [IpyHIIUI aKTYalbHOCTH MPEANoaraeT MaKCUMAaJIbHYIO MPHOIMKEHHOCTh COJCPXKAHUS MPOrPaMMbl K pPealbHBIM
YCIIOBUSIM KU3HU U JCSITEIILHOCTD JIETEH.

7) IlpuHIMN OesSTEIFHOCTHOTO MOAX0/Ia — JTF0ObIC 3HAHUS IPUOOPETAIOTCS PEOSHKOM BO BPEMsI aKTUBHOMU JESITEIHHOCTH.
8) IlpuHIMN KyJIbTYpPOCOOOPA3HOCTH OCHOBBIBACTCS Ha IICHHOCTSIX PErHMOHAIBLHOM, HAIMOHATHHOW U MHPOBOW KYJIBTYPHI,
TEXHOJIOTUYECKH PEATU3YETCA MO CPEACTBAM KYJIbTYPHO-CPEAOBOTO IMOAXO0JA K OpPraHU3alMU JESITEIbHOCTH B JIETCKOM

00BEIMHEHUH.

9) [IpyHIMT TapMOHUU TPOCTOTHI M KPACOTHI JIGKHT B OCHOBE JIFOOOTO BHJA JEATEIHHOCTH, OJHOBPEMEHHO SBIISICTCS
KPUTEPUEM TBOPUECKOM JIEATEIBHOCTH U PE3yJIbTaTOM B MIPOIIECCE CAMOPA3BUTHUS TBOPUECKUX CIIOCOOHOCTE.
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3aHATHS CTPOSTCA TakKuM 00pa3oM, YTOOBI ydalllhecs CO3HATEIhbHO M aKTUBHO oBiaaeBanu 3YHamu, 4TtoObl y HUX
pa3BuBaJiach TBOpUYECKasi aKTUBHOCTh U CAMOCTOSITETLHOCTh. TOJIBKO C yU€TOM TUX MPUHIIUIIOB MOTYT OBITH JTOCTUTHYTHI
BBICOKHE PE3YJIbTAThl B OBJIAJACHUU OOYJAIOITUMHUCS 3HAHUSIMU U TTPAKTUYECKIMHU HAaBBIKaAMHU.

Ileoacocuueckue mexHoJiocuu, UCIOJIb3YEMBIC 10 IpOorpamMmme «becnujioTHBIE JleTaTeIbHbIE anmapartbsn»

Texnonoeus oughghepenyupyemozo 06yuenuss CiocoOCTBYET CO3JaHUIO ONTUMAIBHBIX YCIOBUM JJI Pa3BUTHS HHTEPECOB U
CHOoCOOHOCTEH ydanuxcs. MeXaHu3MOM peaiu3aliuy SBJSIOTCS METOAbl MHAUBUIYATBHOTO OOYUYCHHS.

Texnonoaus AUYHOCMHO-OPUEHMUPOBAHHO20 00VYeHUss — OTO OpTaHW3allds BOCHUTATEIBHOTO TIpollecca Ha OCHOBE
IIyOOKOTO YBa)KEHHMS K JIMUHOCTH peOEHKA, yuéTe 0COOCHHOCTEH ero MHAMBUIAYATbHOTO Pa3BHUTHS, OTHOIICHUS K HEMY
KaK K CO3HaTEJIbHOMY, IMOJHOMPABHOMY U OTBETCTBEHHOMY YYAaCTHHUKY OOpa30BaTEILHOTO Mpolecca. ITo opMUpPOBaHUE
IIEJIOCTHOU, CBOOOIHOM, PaCKpEMOEHHON JTUYHOCTH, OCO3HAIOIIEH CBOE MOCTOMHCTBO W YBaXKAIOIIEH JTOCTOMHCTBO U
CBOOOTy APYTHX JIFOJICH.

Texnonoeuss npobremno2o 00yyeHuss CTABUT CBOEH II€JbI0 pa3BUTHE I103HABATEILHONW AKTHBHOCTH W TBOPUYECKOM
CaMOCTOSITEIBHOCTH ~ y4yalllMXcsl. MeXaHU3MOM peaiu3allii  SBJISIETCS TMOMCKOBBIE METOJIbI, IIpUE€Ma IOCTaBKU
MO3HABATEJIbHBIX 33J]a4, TOCTABUB IEPE]l yUAIIUMUCS 3a]1auy, KOTOPYIO OHU BBIMOJHAIOT, UCIIOJIB3Ysl UMEIOIIUECS Y HUX
3HAHUS U YMEHHUS.

Texnonoeuss pazeusaioweco obyuenus, TPU KOTOPOM TJIaBHOW IEIbI0 SBISCTCS CO3JaHUE YCIOBHUH IS pa3BUTHS
TICUXOJIOTHYECKUX OCOOEHHOCTEH: CIIOCOOHOCTEH, MHTEPECOB, IUYHOCTHBIX KAa4eCTB M OTHOIICHUH MEXKIY JIFOJbMH, TIPH
KOTOPOM YYHTBIBAIOTCS W HCIOJB3YIOTCS 3aKOHOMEPHOCTH Pa3BUTHsSA, YPOBEHb M CIIOCOOHOCTH HWHAWBHAyyMma. [lon
pa3BUBAIONIUM OOy4Ye€HHEM IIOHMMAETCS HOBBIHM, aKTUBHO-IEATEIBHBIM CIOCOO O0OydeHWs, HAYNIMA Ha CMEHY
00BSCHUTEIHHO-WILTIOCTPATUBHOMY CITOCO0Y.

Texnonoeuu compyonuyecmea peain3yloT PaBEHCTBO, NMAPTHEPCTBO B OTHOIICHHSAX Iemarora u pedeHka. Ilemaror u
yYaIluecs: COBMECTHO BBIpA0ATHIBAIOT IIETH, COJIEP)KaHHUE, JAlOT OICHKH, HAXOJSCh B COCTOSSHUH COTPYIHHYECTBA,
COTBOPYECTBA.

300posbecbepecaroujue mexHono2uu — CO31aHNE KOMIUICKCHOW CTPATETHH YITyUIICHUS 3I0POBbsl YUaIlIUXCs, pa3padoTka
CUCTEMBI MEp 110 COXPaHEHHIO 3/IOPOBBS JETEH BO BpeMs 0OyUYCHHS 1 BBHIPAOOTKA 3HAHUI W HABBIKOB, KOTOPBIMH JIOJKEH
OBJIQJICTh YUYaIllHIC.
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Ungpopmayuonuvie mexnoiocuu, UCTIONB3YIONINUE CTICIIUATBHBIE TEXHUUECKHE HH()OPMAIIMOHHBIE CPENICTBA: KOMITBIOTED,
ayauo-, BUJEO0-, Telie- CPpeACTBA 00yUCHUSI.

Hcnonp3oBaHue nepeyrciieHHbIX TEXHOJIOTUN XapaKTepU3yeT 1eJIOCTHBIA 00pa3oBaTebHbIN MpoLecc U sABiseTcs GopMoit
OpraHu3aluy y4eOHON U TBOPUYECKOM eATEeIbHOCTH, I/1€ KaKIblii peOCHOK HE TOJIBKO 00ecreuynBaeTcs MoJIHON cB000101

TBOPUYECKON MHUIIMATUBBI, HO M HYK/Ia€TCs B MPOJJYMAHHON CTPATETUH, OTOOPE CPEJCTB BhIPAXKEHNUS, IJITAHUPOBAHUU
NESATEIbHOCTH.
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Memoouxa npogeodenus 3aHAMuUs
OCHOBHBIC CTPYKTYPHBIC AJICMECHTHI
Bemynumenvuas yacme. 11oka3 roToBOT0 U3MIENHs OTEIBHO M B KOMIIO3HIIMA

Iloozomoeumenvras uacme. Pazoop GopM CI0KHOTr0 U3AEIHS, OIPEICICHUE Er0 UCXOAHBIX (POPM.
Ocnognas uwacms. 11o3TaniHOE N3rOTOBJICHNE U3/IEIHS 110 HHCTPYKLIUU.

3axnouumenvuas wacms. CamocTosITeNbHAS padoTa 1O 00pasily WM 3aBEpIICHUE U3/EIHs, TOTOJIHEHUE €To
caMoOCTOSITEIbHON (DaHTa3UITHON YacThIO.
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IV.CIIUCOK JIMTEPATYPbI

1. Cnucok JUTEpaTyphbl, peROMeH)IOBaHHBIﬁ neaaroram (KOJ’IJ’IGI‘aM) AJIS1 OCBOCHUSA JAHHOI'O BUJaa 1eATCJIbHOCTH

Ne | HamMeHnoBanue
OcHoBHast

1 bemnuckas 10.C. Peanmsanus TUIIOBBIX MaHEBPOB YETBHIPEXBUHTOBOI'O BepTosieTa. MOJIONEKHBI HAyYHO-TEXHUYECKUI BECTHHK.
MI'TY um. H.D. Baymana. DiektpoH. xypH. 2013. Ned, Pesxum moctyna: http://sntbul.bmstu.ru/doc/551872.html (nata obGpamieHwust
31.10.2016).

2 I'yppsanoB A. E. MonenupoBanue ynpasieHusi kBaapokontepoM MuxeHepusiii BecTHUK. MI'TY mm. H.O. baymana. Dnextpos.
xypH. 2014 Ne8 Pexxum noctyna: http://engbul.bmstu.ru/doc/723331.html (nata ob6pamienus 31.10.2016).

3 | Epumos. E. IIporpammupyem kBaapokonrep Ha Arduino: Pesxum gocryma: http://habrahabr.ru/post/227425/ (nata obpaieHust
31.10.2016).

4 Wucturyr Tpancmopra u  cBsi3u. OCHOBBI  a3pOJMHAMMKM W JuHaMuku noneta. Pura, 2010. Pexum nocryma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (nata oopamenus 31.10.2016).

5 | KanaruukoB A.H., Kpumenko A.I1., Tkaue C.b. [lonmycTumbie MpocTpaHCTBEHHBIE TPACKOPUHN OECITUIIOTHOTO JIETATEIBHOTO arnnapara
B BEPTUKAJIBbHOM MJIOCKOCTH.
Hayka u o6pazoBanue. MI'TY um. H.D. baymana. DnektpoHn. xypH. 2012. Ne3. Pexxum gocrymna:
http://technomag.bmstu.ru/doc/367724.html (nara o6pamenus 31.10.2016).

6 MapteiHoB A.K. DkcriepumenTanbpHas apoauHamuka. M.: ['ocyaapcTBeHHOE H3AaTENbCTBO OOOPOHHOMU MpoMbIiuieHHocTH, 1950. 479
c. 13. Mupomnuk 1.B. Teopust aBromatnueckoro ynpanienus. Jluneiinsie cucremsl. CI10: ITutep, 2005. 337
JlonmoJiHUTEIbHAA

7 Penaxmms Tom's Hardware Guide. FPV- mynsTukontepsl: 0030p TeXHOJOTHHU U xkele3a. 25 utons 2014. Pexum nocrymna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
(maTa o6namenus 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.qov/publications/hitl/rtsim/Toms.pdf (mara o6paienus 31.10.2016).
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9 Bouadi H., Tadjine M. Nonlinear Observer Design and Sliding Mode Control of Four Rotors Helicopter. World Academy of Science,
Engineering and Technology, Vol. 25, 2007. Pp. 225-229. 11. Madani T., Benallegue A. Backstepping control for a quadrotor
helicopter. IEEE/RSJ International Conference on Intelligent Robots and Systems, 2006. Pp. 3255-3260.

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

11 | LIPO SAFETY AND MANAGEMENT: Pexum mocryma:
http://aerobot.com.au/support/training/lipo-safety (/lata oopamierus 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 | Jlekum ot «Komnrep-skcnpeccy» https://youtu.be/GtwG5ajQIvA?t=1344

2. Cnucok JuTepaTypbl, peKOMEH/I0BAHHOM YYalIMMCs, /sl YCIIeIITHOT 0 OCBOEHUsI IaHHOI 00pa30BaTeIbHOI NPOrpaMMbl

1

Jlexuu ot «Konep-skcnpecc» https://youtu.be/GtwG5ajQIvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexqyver.ru/quadcopters/

3. Cnucok JuTepaTypsbl, peKOMEHA0BAHHOI POAUTEJISIM B LeJISIX pacliMpeHHs] THANAa30HA 00Pa30BaTEeIbHOI0 BO3/1eiCTBUS H

MOMOIIM POAUTEJISIM B 00y4eHUH U BOCIMTAHUU pedeHKa

1

[Ton6opxka xxyprHasoB «lllkoma mis poaurenein» ot m3garenbckoro qroma MITIY «llepBoe cenTsaops» moa pea. C.Conopeitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2dld1p0T1ZGLWM
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MaTepI/laJII)HO-TEXHI/I‘{eCKOC odecneueHue

HHPUJIOXKXEHHUE 1

e Hasnayenue/kparkoe Croumocts | KosmmuecrBo | Uroro
I /I_l HaumeHnoBaHue onucanue (PyHKIHOHAJIA
000py10BaHUA
1 Y4ueOHoe (00s13aTE/IbHOE) 000PYA0OBAHUE
KOMITIEKT AJ1s M3y4eHHsS] OCHOB PaJIMO3JICKTPOHUKH 1 mT.
11 ¥ IPOrPaMMHUPOBAHUSI MUKPOKOHTPOJIIICPOB KomruiekT amst
' (OopTOBOIT KOMIBIOTEP, PAAMOMOJIEM, BHICOKaMepa, IPOrpaMMHUPOBAHUS KONITEpa
anekTponuka, [10)
KonTep m1st HauambHOTO 3 .
1.2 Ksangpoxonrep DJI TELLO TLWO004 3HAKOMCTBA, OTPAOOTKH
a30B MUJIOTUPOBAHUS
Ksagpoxonrep DJI MAVIC AIR N I .
. Kornrep st o0yuenus aspochEMKe,
1.3 | Ul11X c doro- Bugecokamepoit Ha .
HacTpoike u dkcruryatanu bAC
TUPOCTAOUITN3UPOBAHHOM IO/IBECE
st poTo- BHIEOCHEMKHU 1 mr.
1.4 doro-Buaeokamepa Nikon D3500
nporecca o0yueHus
Hagecnoe o0opyoBanue /i KBaJpoOKONTepa 3 KOMILI.
3amura BuHTOB BIIJIA npu
DJI TELLO TLWO004 ¢ 2 zom. » P
1.5 . MMAJIOTUPOBAHUU, IIPOBEICHUN
aAKKyMYJISITOPaMH, JIOT.3apsAKOM .
a’POCHEMKHU
(3amuTa BUHTOB)
2 KoMmnbroTepHoe o00opyaoBaHue
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10 mr.
2.1 HoyTtOyk yuenuka Pa6ora ¢ [10 BIIJIA
T 1 1.
ym0a JUIsl XpaHEHUsI U
2.2 Tenexka /Ui 3apsaIKU U XpaHEHUsI HOYTOYKOB
3apsAIKU HOYTOYKOB
MHoropyHKIIMOHaIBHOE 1
2.3 \Y (% N IIT.
YCTPOMCTBO

2.4 CeTeBoil yITUHUTEND CeTeBOil yITMHUTEb

3 IIpe3enTaunoHHOe 000pyI0BaHUE

mojaua 1 .
3.1 LED nanens uH()OPMAITMOHHOTO
MaTepuana
PacxoaHble MaTepuaJibl U 3allaCHbIE YaCTH (BUHTHI 3 KoM,
4 ” |IPemoHT u Texobcmyxuanue BITJIA
3alllUTa BUHTOB, HHCTPYMEHT JJIsl UX 3aMEHBbI)
5 Meo6ean
Pa3menienre y4eHUKOB B yueOHOM 10 xomm.
5.1 Kowmmext mebenu
KaOuHeTe

5.2 CBeTUJIBHUK HACTOJIbHBIN TaJIOT€HOBBIM Ocgemnienue
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5.3

Kop3unsl 111 Mmycopa

COop Mycopa U TPOUYUX HEMHUIIEBBIX
OTXOJIOB
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INPUJIOKEHMUE 2

IIpaBuia BpI0OOpa TeMbI NPOEKTA

Crnioco6bl perieHus npodieM HaYMHAIOIUME UCCIIE0BATEIIMU
BO MHOI'OM 3aBHUCST OT BbIOpaHHOM Tembl. Hamo momoub aetsm
HaliTH BC€ IyTH, BeIyIIME€ K JOCTHKEHHIO IeJId, BBIJIEIHUTD
OOIIETIPUHSTEHIE, 0OIIEN3BECTHBIE u HECTaHJApTHEIE,
aNbTEpHATUBHBIE; ClIeNaTh BHIOOP, OLEHUB 3(P(HEKTUBHOCTD KaXKJI0T0
crocoba.

IIpaBuio 1. Tema nomkHa OBITH UHTEPECHA PEOCHKY, JOJKHA
yBIekaTh ero. MccrnenoBarenbckas pabora >ppekTruBHA TOIBKO Ha
N00poBOIbHOW oOcHOBe. Tema, HaBsi3aHHAs YYEHHMKY, KakKoil Obl
Ba)KHOM OHAa HU Ka3ajlach B3POCIIbIM, HE JIaCT JOJHKHOTO 3 deKTa.

IpaBuno 2. Tema nomkHA OBITH BBINOJIHMMA, pPEIICHUE €€
JOJDKHO OBITh TOJIE3HO Y4YacTHUKaM HcchefoBanus. HaTonkHyTh
pebeHKa Ha Ty UeI0, B KOTOPO OH MakCHUMAaJlbHO pean3yercs Kak
UCCIIeIOBATENIb, PACKPOET JIydllli€ CTOPOHBI CBOETO HHTEJUIEKTA,
MOJTyYUT HOBBIE MOJIE3HbIE 3HAHMS, YMEHHS] U HABBIKU, — CJIOXKHAs,
HO HeoOXxoauMas 3ajaya Jjisl eAarora.

IIpaBuio 3. Tema nomKkHA OBITH OPUTHHAIILHON C dJIEMEHTAMH
HEOKUJAHHOCTH,  HEOOBIYHOCTU.  OPUTHHANBHOCTH  CJEIyeT
NOHUMATh, KaK CIIOCOOHOCTh HECTAaHIAPTHO CMOTPETh Ha
TpaJUIIMOHHBIC MIPEAMETHI U SIBJICHHUSI.

IIpaBuio 4. Tema nomkHA OBITH TaKOM, YTOOBI paboTa MOTIIa
ObITh BBIMIOJIHEHA OTHOCHUTENHHO OBICTPO. CHOCOOHOCTH JOJTO
KOHIIEHTPUPOBATh COOCTBEHHOE BHUMaHHE Ha OJHOM OOBEKTE, T. €.
JIONTOBPEMEHHO,  IIeJIEyCTpeMJIeHHO  paboTaTh B OJHOM
HaIlpaBJICHUH, Y IIKOJIbHUKA OTpaHUYECHHA.

IIpaBuio 5. Tema nomxkHa ObITH AocTymHOW. OHa JOMHKHA
COOTBETCTBOBATh BO3PACTHBIM OCOOCHHOCTAM JeTei. DTO Kacaercs
HE TOJILKO BBIOOpA TEMBI HCCIEIOBAaHMS, HO U (DOPMYITUPOBKH U
orbopa marepuaina i ee pemenus. OnHa U Ta ke npoldiaemMa MOXKeT
pemaTbCs pa3HbIMU BO3PACTHBIMM TPYIIIaMH Ha Pa3IMYHBIX 3Tamnax

o0yueHwusl.
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IIpaBuio 6. Coueranue xenaHuil 1 BO3MOXKHOCTEH. BoiOupas
TEMy, MeNaror JOJKEH Yy4YecThb Halu4yhe TpeOyeMbIX CpEeACTB U
MaTepualoB — HcclenoBarenbckod  0a3pl.  Ee  orcyTcTBUHE,
HEBO3MOXKHOCTh COOpaTh HEOOXOAUMBIE TAHHBIC OOBIYHO PUBOIST K
ITIOBEPXHOCTHOMY PEUICHUIO, IOPOXKIAKT '"MyCTOCHOBHE". OTO
MEIIaeT pPa3BUTHUIO KPUTHUYECKOTO MBIIIJIEHUS, OCHOBAaHHOTO Ha
JI0Ka3aTEJIbHOM HCCIIEIOBAaHUU U HA/IEKHBIX 3HAHUSIX.

IpaBuno 7. C BBIOOPpOM TEMBI HE CTOUT 3aTATUBATH.
BonpmmHCTBO yYammxcsi He UMEIOT MOCTOSIHHBIX MPHUCTPACTHH, HX
WHTEpechl cuTyaTuBHBL. [loaTOMy, BBIOMpas TeMmy, AEUCTBOBAThH
clenxyer OBICTDO, MoKa UHTEpEC HE yrac.
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IIpumepHbIe TeMbI IPOEKTOB
MonenupoBaHue KBaJpoKONTEpa.
[IpoexTupoBanue moyieTa Haj TPACCOH C MPEMSTCTBUSMHI.

Buneo napeska nmoneros Bokpyr Kantopuyma.
Opranuzanys TOHKY KBaJIpOKOIITEPOB.

[Ipumenenne kBaapokonTepos B ['eokBaHTyMeE.
[IpoekTnpoBaHne KBaIpOKONTEPA-TPACIIOPTUPOBILHKA.

N s wdE

ABTOHOMHBIM TIOJIET TIO 33JTAHHOM TPACKTOPUHU.

Coznanue MoMOIIHUKA JTsl TIPEToaBaTenisi Ha KOHTPOJIbHBIX padoTax.

10. KBaapoxomnrep — myumuit qpyr PobokBanTyma.

HpOI‘paMMI/IPOBaHI/IC ABTOHOMHOT'O B3JICTA U IMOCAZIKW KBAAPOKOIITCPAa.
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HHPUJIOXXKEHMUE 3
IIpumep keiica

A3pocbeMka «/li1s1 4ero Ha caMoMm Jesie Hy’KeH 0eCIUJIOTHbII
JeTaTeJIbHbINA annapar?»

Ornucanue peabHOM cuTyaluu (keiica)

Mzl

paboTaeM B aJIMUHUCTpAllMM TEXHOMApKa MW HaM

HEOOX0MMO HaOpaTh KpAacOYHbIE W HMHTEPECHbIE MaTepuaibl s

caiita, 4TroObl TpHUBIEYL OOJIBbIIE KIMEHTOB W KoMMaHuiu. Taxke

MHOT'HC PC3UACHTHI TCXHOIIAPKA KAJTYIOTCA, 9YTO, YUUTbIBAA 60J'IBH_IYIO

TEPPUTOPUIO TEXHOMapKa, OHM JO CHUX IMOp HE 3HAKT, KaKk OH

BBITTIAANT OCJIMKOM, OTCYTCTBYCT HaBUTaWsA 110 TCPPUTOPUHA

TexHomapka. B jomonHeHWe HEOOXOIMMO OMNPEACIUTh TOUYHYIO

mIomaab TCPPUTOPHUU TCXHOIIApKaA.

OO6mIre BOmpockl

cbeMKu?

Uto Takoe BITJIA?
Kaxk yctpoen u pa6oraet BITJIA?
Kakue nanHbpie OH MO3BOISET MOTYYUTH?

Uem asdpochémka ¢ BIIJIA orauyaercss OT KOCMHUYECKOM

TepMuHsbL:

AdpocheMKa

Hocurenu u none3nast Harpyska

Knaccudukanus (MapmpyTHasi, TMHEHHas) a3pOChEMKH
Bricora, nepekpsiTue, 6a3uc, uHTepBai pororpadupoBaHus
doroMo3anka

OpTtodororan

Marepuainsi:

Komnbrorep
HNuTepuer
ApXHBHBIE MaTEpHaJIbl A9POCHEMKHU

MO pansa  oOpabotrku jmaHHBIX AlpockeMku (Agisoft

Photoscan)

KBanpokonrep

dotoanrmapar

[IraTus

Google Maps

KBanpokonrep ¢ ycTpoiicTBOM a3poOoTOCHEMKI
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