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ITACIIOPT

JTOIMOJIHUTEJIbHON 0011e00pa3oBaTe/IbHOM 001Iepa3BUBAIOIICH MPOTrPAMMBI

TeXHn4ecKoi HanpaBJeHHOCTH «BIIJIA»

HaumenoBanue MYHULIMIIAJTUTETA

KapayaeBckuil MyHMIIMIIAIbHBIA paioH

HaumeHoBaHMe OpraHu3anuu

yupexKIeHUE

MYHI/IHI/IHaJ'IBHOC Ka3€HHOC O6p330BaTCJ'IBHOC

«Cpennsis oOuieo0pa3oBareabHasi KO

a.KamenHomocty

ID nomep B AUC «Hasurarop»

335

Ilo1HOEe HAaMUMEHOBaAHME

JononauTtenpHas 001eodpazoBaTeIbHAS

NPOrpamMMbl oOuiepasBuBatonias nporpamma «becnuaoTHbie
JeTaTreJbHbIe aNapaThbl»

Mexanu3m (pUHAHCHPOBAHMS bromxer

(P10, myHuIUIIAJBHOE 3a]aHKE,

BHEOIOIKeT)

HanpagJieHHOCTH Texuuueckas

CocraBuTe/ib IPOrpaMMBbI

Toropkynos Taynan Myccaesuu, remaror
JIONOJHUTEIILHOTO 00pa30BaHuUs

Kpartkoe onucanue mporpaMmmbl

Hayuum Bammx gereit ocHOBaM MUJIOTUPOBAHUS
BIIJIA, a Takxe MporpaMMHpPOBAHUS ITOJIETHBIX
3aganuit BITJIA ¢ ucnons3oBanueM o00pyAOBaHUS U
I10 Ilentpa «Touka Pocray

dopma 00yueHus

QOunas

YpoBeHb coJep:RaHus

bazosriit

IIpoaoaKuTETHLHOCTH OCBOECHHS
(00bem)

1 roma (108 gacoB B rojm)

Bo3pacTHas kaTeropus

Bospact ob0yqaromuxcst: 10 - 17 et
Hanonusemocts rpynnsl: 10-20 yenoBek

ean nmporpammbl

CUCTEM)

— (hopmupoBaHue y 00yUarOMMXCsl yCTOMYINBBIX SOft-
skills u hard-skills! no creayronum HanpapieHusaMm:
NPOEKTHAs JeITEIbHOCTh, paboTa B KOMaH/IE,
a’poJIMHAMKKA U YCTPOHCTBO OECITHUIIOTHBIX
JieTaTeIbHBIX allllapaToB, IPOrPaMMHUPOBAHKE | JIETHASI
skcrmyataius BAC (6ecnuIOTHBIX aBUAIIMOHHBIX

3aga4u nporpaMmsl

Oo0pa3oBaTeJbLHbIE:

chopMUpOBaTh y o0yJaromuxcs
YCTOWYHMBBIC 3HAHUS B obnactu
MoOJIeTTMpOBaHus U dkcruryaranuu bBAC;

pa3BUTH y o0yyaromuxcs
TEXHOJIOTUYECKHE HaBBIKU
KOHCTPYUPOBAHMS;

chopMUpOBaTh Y OOYYAIOIIUXCS HABBIKU

COBpPEMEHHOT'O OpraHnu3alrmOHHO-
9KOHOMHUYECCKOI'O MBIIIJICHUA,
obecreuuB 15310111070, ¢ COIIMAJIBHYIO

1 «soft-skills» — Teopernueckue 3HaHus U KOrHUTUBHBIX premsl, «hard-skillsy — ymenus «paborats

pyKamm».




ajanTalvilo B YCJIOBUSX  PBIHOYHBIX
OTHOILIEHU.
PasBuBaroniue:

MOJAIepkKaTh CaMOCTOSTCILHOCTD B
y4eOHO-TI03HABATEIILHON JACATEIHPHOCTH,
Pa3BUThH CIIOCOOHOCTh K camopeaau3ainu
U 1IEJICyCTPEMIIEHHOCTH;

c(hopMUPOBATh TEXHUYECKOE MBIIIJICHUE U
TBOPYECKHUH MOAXO K paboTe;

pa3BUTH HaBbIKU Hay4YHO-
HCCIIEN0BATENbCKOM, HMH)KEHEPHO-
KOHCTPYKTOPCKOH u MPOEKTHOMN
JIeSITEIbHOCTH;

BocnurareJbHbIE 321241

chopMHpOBATh KOMMYHUKaTHBHYIO
KYJIbTYpY, BHUMaHUE, YBOKECHUE K JIFOISIM;
BOCITUTATh Tpyaoiooue, pa3BUTh
TPYJIOBBIC YMEHUS W HABBIKH, PACHIHPUTH
MOJIUTEXHUYECKUI KPYro3op W YMCHHE
IUIAHUPOBaTh PabOTy 1O peau3aliu
3aMbICiIa, MPEIBUICHUE PEe3yJIbTaTa U €ro
JIOCTH)KEHHUE,

chopmMupoBaTth CIIOCOOHOCTH K
MPOIYKTHBHOMY OOIICHUIO U
COTPYJIHUYECTBY CO CBEPCTHUKAMU U
B3POCIBIMH B  TIPOIECCE TBOPUYECKOMH
JIESITCIIbHOCTH.

OsxupaemMble pe3yabTaThl

IIpeamerHbIe:
nproOpeTeHue 00yJyarouMMICs 3HAHUH U
HAaBBIKOB B 00JIACTH yNpaBJICHUS U
nporpammupoBanus BITIA;
3aHATHUS 110 HACTOSAILIEH TPOrpaMme
MOMOTYT 00y4aromuMcsi CpOpMHUPOBATH
TEXHOJIOTHYECKUE HABBIKH,
c(hopMUPOBAaHHOCTH HABBIKOB
COBPEMEHHOI'0 OPraHU3allMOHHO-
HKOHOMUYECKOTO MBIILICHUS,
o0ecreunBaroIas CoUalIbHYIO
aJIanTaIfIo B YCIOBUSIX PRIHOYHBIX
OTHOLIEHUU.

MeranpeameTHble:
c(hopMUPOBAHHOCTH Y 00YJAFOIITUXCSI
CaMOCTOSITENIFHOCTH B Y4€OHO-
IM03HABATEIILHOM JESITEIIFHOCTH,
pa3BUTHE CIIOCOOHOCTH K
caMopeaJIn3aliy U LEeNeyCTPEMIEHHOCTH;
c(hOpMHUPOBAHHOCTH Y 00yUaIONTUXCS




TE€XHUYECKOT0 MBIIIEHUS U TBOPYECKOTO
noaxoja K pabore;

® DPa3BUTOCTH HABBIKOB HAyYHO-

U CCIIE1I0BATEIbCKON, MHKEHEPHO-
KOHCTPYKTOPCKOU U IPOEKTHOMN
JeSATEIBHOCTH y 00y4aroLINXCs;

® DPa3BUTHIC ACCOLUATUBHbBIE BOZMOKHOCTH

MBIIUICHUS Y 00YYarOmuXcsl.
JInuHocTHBIE:

e c(hOpMUPOBAHHOCTb KOMMYHUKAaTUBHOMN
KyJIbTYpbl 00y4aroIuxcsl, BHUMaHUE,
YBa)XEHUE K JIIOJISIM;

® Dpa3BUTHE TPYAOJIOOHS, TPYAOBBIX YMEHUN
Y HAaBBIKOB, NIMPOKUN NOTUTEXHUYECKUNA
Kpyros3op;

e copMHPOBAHHOCTH YMEHHUSI IIJITAHUPOBATH
paboTy 1o peanu3anuu 3aMbicia,
CIIOCOOHOCTH MPEABUIETH PE3YJILTAT U
JIOCTUTaTh €ro, Ipu HEOOXOAUMOCTH
BHOCHUTb KOPPEKTHUBBI B [IEPBOHAYAIIbHBII
3aMBICelI;

e c(hOpMHUPOBAHHOCTH CIOCOOHOCTH K
POJYKTUBHOMY OOIIEHUIO U
COTPYAHUYECTBY CO CBEPCTHUKAMU U
B3pPOCJIBIMH B IIPOLIECCE TBOPUYECKOM

JIeSITEIILHOCTH.
Oco0blie ycs10BHS (10CTYITHOCTD Ha

s aereii ¢ OB3)

Bo3MoskHOCTH peasiu3anuu B Her

ceTeBoil hopme

MarepuajbHO-TEXHHYECKOE
olecneyeHue

IIpunoxenne 1 kK HacToAIIEH Tporpamme




HOACHUTEJIBHASA 3AIINCKA

BBenenue B Hacrosmiee Bpems peiHOK BITJIA (GecnumoTHBIX JeTaTENbHBIX aIlllapaToB) —
CTaJI OYEHb NEPCIEKTUBHOM U ObICTpOpa3BUBarolelics oTpacibto, K 2015 roay peiHok BITIA yxe
ouenuBanca B 127 mupa momnapos CIIIA? u mponomkaeT akTHBHO pa3BuBaThca. O4eHb CKOPO
BITJIA ctanyT HEOThEMIIEMOW YacThIO MTOBCEIHEBHON XKU3HU: MbI OyaeMm ucnoib3oBaTh BIIJIA He
tosibko B CMMU u paszBiekarenbHOi chepax, HO U B UHPPACTPYKType, CTPAXOBAHHUH, CEIHCKOM
XO35IUCTBE M OOecreuyeHnn Oe30MacHOCTH, MOSABSITCS HOBbIE MPO(QECCUH, CBSI3aHHBIE C POCTOM
PBIHKA.

HanpasienHocts mporpammsbl. Hactosmas oOmieoOpa3oBaTenbHas 00Iepa3BUBaOIIas
nporpaMMa  JONOJHUTEIBHOTO  O0pa3oBaHUsl  J€Ted  UMEET  HAYYHO-MEXHUYECKYIo
Hanpaenennocms. llpennonaraer  JOMOJHUTENbHOE  oOpa3oBaHue JeTed B 0o0iactu
KOHCTPYUPOBAHHUSI, MOJEIMPOBAHUS U OECHUIOTHOM aBUAIlMU, IPOrpaMMa TAaKKe HalpaBlieHa Ha
dbopMupoBaHue y JneTeil 3HaHWW W HABBIKOB, HEOOXOIMMBIX [JIsi PabOTHl € OECHMIOTHBIMU
aBuanonusiMu cuctemamu (BAC).

[Iporpamma mMO3BOJISIET CO37aBaTh OJIATOTPUATHBIE YCIOBHUS JUIS Pa3BUTHS TEXHUYECKHUX
CIOCOOHOCTEHN MIKOJIBHUKOB.

Hacrosimass mporpaMma  COOTBETCTBYET OOIIEKYJIBTYPHOMY YPOBHIO OCBOCHUS U
MpeArnoiaracT yAOBJICTBOPEHHE IO3HABATEIHLHOTO HWHTEpeca OO0ydYarolerocs, pacllupeHue ero
UH(OPMUPOBAHHOCTU B 00JacTH OECHUIOTHBIX JIETAaTEeNbHBIX alllapaToB M CHCTEM, a TaKXKe
oborarieHnue HaBbIKaMU OOIIEHHS U MIPUOOPETEHHE YMEHUI COBMECTHOM JIEITEIIbHOCTU B OCBOCHUH
POrpaMMBl.

HoBu3na HacTosmel o00pa3oBaTeIbHOM MpOTpaMMbl 3aKJIHOYAeTCs B TOM, UYTO OHa
UHTETPUPYET B ceOe MOCTHKEHHS COBPEMEHHBIX M HMHHOBAIIMOHHBIX HANpPABICHUNA B Majou
OECIIMIOTHON aBUALIUH.

AKTyaJIbHOCTh mnporpamMmbl CoBpeMEHHBbIE TEHJIICHIIMU Pa3BUTHS POOOTU3UPOBAHHBIX
KOMIUIEKCOB B aBUAIlMU TIOJMYYMIIM PEaTu3aluio B BHJC OCCIMIOTHBIX aBHAIIMOHHBIX CHCTEM
(BAC).

B Hacrosimiee BpeMs HaOMogaeTCs TaBUHOOOPA3HbIM pOCT HHTEpeca K OECTMIOTHON aBUaIlun
KaK MHHOBAllHOHHOMY HAIPABJICHUIO PAa3BUTHS COBPEMEHHON TEXHUKH, XOTS HCTOPHUS Pa3BHTHS
ATOTO HampaBleHUs Havanach yxke Oonee 100 mer Tomy Hazan. PasBuTHe COBpEMEHHBIX U
NEPCIIEKTUBHBIX TEXHOJOTHH TIO3BOJISIET CETOMHS OCCHWIOTHBIM JICTATEIbHBIM araparam
YCHEIIHO BBIMIOJIHATh Takue (QYHKIHMH, KOTOphIE B MPONUIOM OBUTM UM HEAOCTYIHBI WU
BBITTOJTHSJTUCH IPYTHMHU CHIIAMHU M CPEJICTBAMH.

bnaromapst pocTy BO3MOXHOCTEH ¥ TOBBIIICHUIO JOCTYMHOCTH JIPOHOB, TOTEHIIMAI
UCTOJNB30BAHUA HMX B Pa3HbIX cdepax OHKOHOMHKH CTPEMHUTENBHO pPAcTET. ITO CO31a10
HeoOXoauMocTh B HOBOU mpodeccun: omepatop BAC. CrpaTternveckas 3agada Kypca COCTOUT B
MIOJITOTOBKE CIIEIIUAIMCTOB 110 KOHCTPYUPOBAHUIO, IPOTPAMMHUPOBAHHUIO U dKcTuTyatanuu bAC.

Hacrosimas oOpa3oBaTenpHass mporpaMma IO3BOJISIET HE TOJIBKO OOY4YUTh peOeHka
MOJIENUPOBaTh U KOHCTpynpoBath BIIJIA, HO ¥ MOATOTOBUTH O0YYArOMIMXCS K TUIAHUPOBAHUIO U
OpraHu3anuu paboThl HAJl Pa3HOYPOBHEBBIMH TEXHUYECKMMU NPOEKTAMH W B JajbHEHIIEM
OCYUIECTBUTh OCO3HAHHBIN BBIOOP BUJIA ACSITEIILHOCTH B TEXHUYECKOM TBOPYECTBE.

2 TTo nndpopmaru PowerwaterhouseCoopers



Iexaroruyeckas mesieco00pPa3HOCTb HACTOSICH IPOTrPAMMBI 3aKITFOYACTCS B TOM, YTO
I0CJIE €€ OCBOCHHUSI 00yUarOIIUecs MOIyvar 3HaHHUS U YMEHHUS, KOTOPBIE MO3BOJIST UM TOHSTh
OCHOBBI YCTPOHCTBA OECITMIIOTHOTO JICTATEIIFHOTO arapaTa, IPUHIHITEI pa0OThI BCEX €r0 CUCTEM U
UX B3aUMOJICUCTBHSI, a Takke yrnpasienue BITJIA. Mcnonb3oBaHue pa3InyHbIX HHCTPYMCHTOB
passutus SOft-skills y nereii (urponpaktrka, komMmaHIHAsS pabOTa) B COUCTAHUH C Pa3BUTHEM Y HUX
hard-kommerentuii (Workshop, tutorial) mo3Bonut copmupoBaTh y peOeHKa HETOCTHYIO CUCTEMY
3HaHUM, YMEHUHN U HAaBBIKOB.

2. Ilesu ¥ 33124 MPOTPaMMBbI.

Llenpro mporpamMmbl sIBIsIeTCs (OPMHpOBaHKHE y oOydarommxcst ycrodumBbix SOft-sKills u
hard-skills* mo cmenyromym HampapJIeHUAM: IIPOEKTHAs JEATENBHOCTh, TEOPHsS PEIICHHUS
n300peTaTebCKUX 3aj1a4, paboTa B KOMaHJEe, a’dpOJUHAMUKA U KOHCTPYHUPOBAHUE OCCIUIOTHBIX
JIeTaTeNIbHBIX AaMIapaToB, OCHOBBI PATHOAICKTPOHHKH U CXEMOTEXHUKH, MPOrPAMMHUPOBAHHE
MHKpPOKOHTpPOJUIEpPOB, JNE€THas dkciutyataiuss BAC (OeCWIOTHBIX aBHAIIMOHHBIX CHCTEM).
[IporpamMa HampaBjieHa Ha Pa3BUTHE B peOCHKE WMHTEpeca K MPOEKTHOM, KOHCTPYKTOPCKOH H
HpEANPUHAMATEIBCKON MEeSITEIBHOCTH, 3HAYMTEILHO PACIIUPSIONICH KPyro3op u 00pa3oBaHHOCTh
pebeHka.
3amauu:

OO6pa3oBarenbHbIC 331a4U:

e chopmMupoBaTh y O0OyYalOIMUXCAd YCTOWYMBBIC 3HAHUA B OOJACTH MOJICIUPOBAHUS U
KoHcTpyupoBanus bAC;

® pPa3BUTh y 00yYAONINXCS TEXHOJOTUUECKUE HABBIKM KOHCTPYUPOBAHUS;

e chopMupoBaTh y OOyYarOUIUXCS HABBIKM COBPEMEHHOTO OPraHU3aIMOHHO-3KOHOMHYECKOTO
MBINIICHUS, 00ECTICUNBAIOIINX COIMATBHYIO AN TAIMI0 B YCIOBHUSIX PRIHOYHBIX OTHOIICHU.

PasBuBaromue 3anaun:

® TIOJIIEP’KATh CAMOCTOSTEIILHOCTD B Y4eOHO-TI03HABATEIILHOM €SI TEIbHOCTH,

® DPa3BUThH CIOCOOHOCTDH K CaMOpealIn3aliy U LEeJIeyCTPEMIEHHOCTH;

e chopMHUPOBATh TEXHUYECKOE MBIIUICHUE U TBOPUYECKHIA MOAXO0/ K padboTe;

® pPa3BUTh HABBIKU HAyYHO-UCCIEIOBATEIHCKON, HH)XCHEPHO-KOHCTPYKTOPCKOW M MPOEKTHOU
NeSATeTbHOCTH;

® PaCUIMPUTh aCCOLIMATUBHBIE BO3MOKHOCTU MBIIIJICHUS.

BocnurarenbHbIe 3a1a4n:

e copMHpPOBaTH KOMMYHHKATHBHYIO KyJIbTypy, BHUMaHUE, YBAKECHUE K JTIO/IAM;

® BOCIUTATh TPYIOJIOOWE, PAa3BUTHh TPYIOBBIC YMEHHS M HABBIKH, PACIIUPHUThH MOJUTEXHUYCCKUN
KPYro30p U yMEHHE IUIaHUPOBATh padoTy MO peaau3aliyl 3aMbIClia, IPeIBUCHUE pe3ybTaTa U
€T0 IOCTIKEHHE;

e copMHpPOBATh CIOCOOHOCTH K MPOAYKTUBHOMY OOILIECHHUIO U COTPYIHUYECTBY CO CBEPCTHHUKAMHU
¥ B3pPOCIIBIMH B IPOIIECCE TBOPUECKOH IS TEIHHOCTH.

OTiimunTeIbHbIE 0COOEHHOCTH NPOTrPAMMBbI
K OCHOBHBIM OTIMYHUTENBHBIM OCOOEHHOCTSIM HACTOALIEH MpOrpaMMbl MOYKHO

3 «soft-skills» — TeopeTnueckue 3HaHMS 1 KOTHUTUBHBIX TIpreMbl, «hard-skillsy — ymenus «paborats
pyKamm».



OTHECTH CIICIYIOIINE TyHKTHI:

e KeiicoBast cucTeMa O0yUYCHHS;

® [IPOCKTHAS JICATCILHOCTE;

e HampaBiIeHHOCTH Ha soft-sKills;

® UTPOTIPAKTHKA,;

e cpefia I pa3BUTHS Pa3HBIX POJIeil B KOMaH/IE,

® COO0IIIECTBO MPAKTHKOB (BO3MOKHOCTH OOIIATHCS C JAETHMHU M3 JPYTHX KBAHTYMOB, KOTOPBIE
IPEYCIIENI B MPAKTHKE CBOETO HAITPABIICHHMS);

® HAMPaBJIEHHOCTh Ha Pa3BUTHE CHCTEMHOTO MBIIICHHUS;

e pediexcus.

Bo3zpacr gereii [Iporpamma oprieHTHpOBaHa Ha JTOMOJHUTEIbHOE 00pa30BaHUE yUaIINXCA
cpenHero mkoibHOro Bozpacta (10 — 17 net). OcoGeHHOCThIO IeTel ATOT0 BO3pacTa SBISETCS TO,
YTO B 3TOT MEPHUOJ] IPOUCXOIUT IIIABHOE B PA3BUTHH MBIIUICHUS — OBJIaJIEHUE TTOJPOCTKOM
poleccoM 00pa3oBaHus MOHATUN, KOTOPBIM BeIET K BhICIIEH opMe HHTEIUIEKTyaIbHON
NESTENbHOCTH, HOBBIM criocobam nosesieHust. @yHKIuUs o0pa30BaHUs MOHITHH JIE)KUT B OCHOBE
BCEX MHTEJUIEKTYaJIbHBIX U3MEHEHH B 3TOM Bo3pacte. s Bo3pacta 10 — 17 neT xapakTepHO
TOCIIOICTBO JETCKOTO COOOIECTBA HaJl B3pOCIBIM. 3/1€Ch CKJIaIbIBACTCS] HOBAsI COLMAIbHAs
cutyanus pazputus. UneanbHast popma — T0, 4TO peOSHOK OCBaMBAET B 3TOM BO3pAacTe, C UeM OH
peanbHO B3aUMOJIEHCTBYET, — 3TO 00J1aCTh MOPAJIbHBIX HOPM, Ha OCHOBE KOTOPBIX CTPOSTCS
colMalibHbIe B3aUMOOTHOIIEHHs. OOIIeHHE CO CBOMMH CBEPCTHUKAMH — BEIYIIUNA TUTI
NESTENBHOCTU B 3TOM Bo3pacTe. IMEHHO 3/1eCh 0CBaUBaIOTCS HOPMbI COLIMATIBHOTO TIOBEICHNUS,
HOPMBI MOPaJIX, 3/IECh YCTAHABIIMBAIOTCS OTHOILIEHHS PAaBEHCTBA U YBaXKEHHUSI IPYT K APYTY.

KosmmuecTBo yacoB : 108 akagemuueckux 4acoB
®opmbl 00yuenusi O0ydeHre NpOBOJUTCS MO OYHOM opme

@®opMbl OpraHu3anum AeareJbHOCTH @Dopma OpraHu3aluy 3aHITUW: TPYyIIIOBasd,
UHAVBUAYyaJdbHAs,  WHAUBUAYyaJbHO-TpymmoBas W  ¢poHrtanpHas.  [Iporpammoii
OPEeyCMOTPEHO TMPOBEJEHHE KOMOMHUPOBAHHBIX 3aHATUH: 3aHATHS COCTOSAT U3
TEOPETUYECKON U MPaKTUYECKON yacTel, mpudyéM OoJibliee KOJIMUYECTBO BPEMEHHU 3aHUMAeT
MMEHHO NPaKTUYECKas 4acTb.

[Tpu mpoBeieHNH 3aHITHI UCTIOJIB3YIOTCA clieytonre GopMbl pabOTHI:

o Jlekuus-Auagor ¢ HCIOJIB30BAaHUEM METOJA «IEPEBEPHYTHIM KJlacc» — Korja
oOydJaloImuMesl Tpeajiaraercsi K CICAYIOIEMY 3aHSATHIO O3HAKOMHUTCS C
MaTepuasaMu (B T.4. HAlJIEHHBIMU CaMOCTOSTEIbHO) Ha ONPEIEIECHHYIO TEMY
TU1s o0cykAeHus B (popMare quasora Ha MPECTOSIIEM 3aHITHH;

e Workshop u Tutorial (mpaktuueckoe 3anstue — hard skills), uro mo cyru
SBIIIETCS PA3HOBUIHOCTAMM MAacTep-KJIaccoB, Iie 00ydarolmuMces Mpeaiaraercs
BBITIOJIHUTH OTIPEACTICHHYIO paboTy, pe3yabTaTOM KOTOPOH SBISETCS HEKOTOPBIN
OpoAyKT ((pU3MYecKuii WM BHUPTYaJdbHBIA pe3yibTar). bimskuii amamor —
dbpoHTaNbHAS (opma pabOTHI, KOTJa O0yJarouuecs CHHXPOHHO paboTaroT MO
KOHTPOJIEM I1€]1arora;

e KOH(MEpEeHIIMM BHYTPUKBAHTYMHBIE W  MEXKKBAaHTyMHBIE, Ha KOTOPBIX
oOyuJaronuecs AeNATCs OMBITOM APYT C APYTOM U PacCcKa3bIBaIOT O COOCTBEHHBIX
JOCTHKEHUSIX;

e camocTosiTelbHas padoTa, Korja oOy4arouuecs: BBIMOJHSIIOT WHIUBUIYaIbHbIC



3aJaHus B TCUCHUEC YaCTHU 3aHATUA NN HECKOJIBKUX 3aHATHUH.

meToj keiicoB (case-study), "mosrosou mrypm” (Brainstorming), meroxa 3amau
(Problem-Based Learning) u wmerox mnpoekroB (Project-Based Learning).
[Ipumep: kelc — 3TO KOHKpETHAasl 3a/aua («cayuaiy — Case, auel.), KOTOPYIO

Tpe6yeTc;1 PCUINTDL, I 3TOrO B PCKHUMC «MO3IOBOI0 IITypMa» HpCaIararoTcAa

BapUaHThl PEIIECHUs, IIOCIE ITOIO0 BAPUAHTHI 00CYkKAAIOTCS U BBIOMpPAETCS OAMH
WM HECKOJIBKO MyTel pelieHus], ociie Yero JUis pelieHus keica Gpopmupyrorces
Oosiee MeENKHE 3a/Jayd, KOTOpPblE OOBEOUHSIOTCS B MPOEKT U PEATU3YIOTCA C
NPUMEHEHHEM METOJa KOMaH/1000pa30BaHUsl.

Pe:xxum 3anHsiTHil 3aHATHS N0 JOMOJHUTENBHOW 00pa3oBaTeIbHOM MporpamMMme MpOBOISATCS 2
paza B Hejemo no 2 4Jaca (IpOoAODKUTENBbHOCTh yueOHoro yaca — 45 munyt). KpaTHOCTh
3aHATUH W WX TPOJOJDKHTEIBHOCTh 000CHOBBIBaeTCS pekomeHayembiMu HopMamu CAHITMH
2.4.4.3172-14, nenpto 1 3a7a4aMu IIPOTPaMMBI.

Kpurepun u cnoco0bl onpeaeieHnsi pe3yJabTaATUBHOCTH
Buabl koHTpOJIA:
e BBOJIHBIN, KOTOPBIN TPOBOJUTCS Mepe]] HauajaoM paboThl U MIpeIHa3HAYEH IS
3aKpeIUIeHUs 3HAaHUM, YMEHUHN U HABBIKOB I10 NMPOMACHHBIM TEMaM;

e TEKYIIUH, IPOBOJUMBIN B X0/1€ YUSOHOTO 3aHATHS U 3aKPEIUISIONINN 3HAHUS 110 TaHHOU

TEME;

e UTOTOBBIN, IPOBOJIUMBIN MTOCJIE 3aBEPIIECHUS BCEH yueOHOI TporpaMMEI.
@®opMbl POBEPKH Pe3yJIbTATOB:

e HaOIIOJIEHNUE 32 IETHMHU B MpoIiecce padoThl;

e COpEBHOBaHMUS;
e VHJIWBHIYAJIbHbIE U KOJJICKTUBHBIE TEXHUYECKUE TPOCKTHI.

O:xupaemsle pe3yiabrarbl  IIpeomemmnuie:

npuoOpeTeHre  OOydYarOIIMMHUCSA  3HAaHUK B 00JlacTM  MOJECIUPOBAHHUS U
KoHcTpyupoBanus BAC;

3aHATHSL 10 HACTOSIIICH TIporpaMMe TIOMOTYT oOydJarommmcs  chopMupoBaTh
TEXHOJIOTHYECKHE HABBIKH;

c(OPMHUPOBAHHOCTh HABBIKOB COBPEMECHHOT'O  OPTaHMU3AIMOHHO-2KOHOMUYECKOTO
MBIIJICHHs, OOCCIEYMBAOIIAs CONHANIBHYIO aJamnTallii0 B YCJIOBHSAX PHIHOYHBIX
OTHOILICHUH.

Memanpeomemmnuie:

c(hOpPMHPOBAHHOCTh y OOYYAIOMIUXCS CAMOCTOSITEILHOCTH B Y4eOHO-TIO3HABATEIIBHON
JIEITEIIbHOCTH;

pa3BUTHE CIIOCOOHOCTH K CaMOpeaM3aIliy U IeJICyCTPEMIEHHOCTH;
c(hOpMHUPOBAHHOCTh Yy OOYYAIOIMIUXCS TEXHUYECKOTO MBIIUICHUS W TBOPYECKOTO
nojaxoja K pabore;

Pa3BUTOCTh HABBIKOB HAYYHO-HCCIIEI0BATEIBCKON, HH)KEHEPHO-KOHCTPYKTOPCKOM |
MIPOEKTHOM JESITENILHOCTH Y 00yYarOIINXCS;

Pa3BUTHIE ACCOIMATUBHBIE BO3MOKHOCTH MBIIIUICHHUS Y O0yYarOIIHUXCSI.

Juunocmmnuie:

c(OpMHUPOBAaHHOCTh ~KOMMYHMKAaTUBHOM  KYyJIbTypbl —0O0yd4arouiuxcs, BHUMAaHUE,
YBaKEHHUE K JIIOJSIM;



® pa3BUTHE TPYIOJIIOOUS, TPYIOBBIX YMEHUI M HABBIKOB, IIMPOKUN NOJUTEXHUYECKHUU
Kpyro3op;

e Cc(OopMHUPOBAaHHOCT YMEHHUS IUIAHHPOBAaTh pabOTy MO pealu3alli 3aMblCia,
CHOCOOHOCTh MPEABUAETh Pe3yJbTaT U JOCTUIATh €ro, NP HEOOXOJUMOCTH BHOCHUTH
KOPPEKTHBBI B IEPBOHAYATIBHBIN 3aMbICET;

e c(hOpMHUPOBAHHOCTH CIIOCOOHOCTU K IMPOAYKTUBHOMY OOIIEHUIO U COTPYAHUYECTBY CO
CBEPCTHUKAMU U B3POCIIBIMHU B MPOLECCE TBOPUECKOM 1€ATENBHOCTH.

®opMbI NOABEAeHUSA HTOTOB Peain3aluu
NPOrpaMMbl
e BHINOJIHEHHE PAKTHYECKUX NOJIETOB (BU3yalbHBIX U ¢ FPV);
e IIpaKTHYECKHE pabOThI 10 cOOpKE, IPOrPaMMHPOBAHHIO U PEMOHTY KBaIPOKOIITEPOB;
e TBOpYECKHUE 3aJaHus (MIOArOTOBKA IPOEKTOB U UX MPE3CHTALUA).

Kon-Bo O6bem yueOHoI
I'on oOyuenus | Bo3pact Buibl KoHTpOIA
HEJIEIIb MIpOrpaMMBbI
= =
= B3 2
5 B 2 e &
S5 S8 5 o ESeX
Tie 8l B © 3 o B E
SIFIEre §EX 6% S E
o B3 = < Ho o ol = §
SISEIE|I 8 k 28 =28 F 5 3
S S S & S
= | A ani = o T & &
8 3 s o
T m = & =3
o £ Z =
SIS =
1 10-14 17 |70| 2248 6 1 19

JlanHas oOpa3oBaTesbHas MporpamMMa SIBISICTCS BBOAHBIM MOJAYJEM U H3y4yaeTcs B
TEUYEHHE MEPBOM IOJIOBUHBI MepBoro yueOHoro roga (17 Hemenab, 2 yaca B HEJICIIO).
OOyuaromuecs: BBIMONHAIOT 48 NMPakTUUECKUX 3aHATHH, MPOBOASTCA J1BE KOHTPOJBHBIX
paboThl BO BpeMs ayAUTOpHBIX 3aHATUN. [lo OKOHYaHMM Kypca NPOMCXOAUT 3allluTa
NPOEKTHON paboThl. BBOIHBIN MOIyJIb HACTOAIIEH MPOTrpaMMbl aHAJIOTMYEH /ISl BO3PACTOB
6-10 u 14-18, pa3nuuasch TOJBKO COOTHOIICHHEM TPAKTHUYECKHUX W TEOPETUUYECKUX
3aHATHI; YeM cTapiie oOydaromuecs, TeM Ooibllle HauMHAEeT NpPaKTHYecKas 4YacTh
npeodI1agaTh Ha/l TEOPETUYECKOI.

O0beM nporpaMMbl U BHABI Y4eOHOI padoThI

Bun vueOHOM nabOTEI Bcero
AVIUTODHEIE 3aHATHS BCEr0. B TOM YHUCIE: 70
Jleknuu 22
IIpakTuyeckne 3aHATHA. B T.4.: 48
JIaGopbaTopHEIe DAOOTEL 6
CamMocTodrenhHad MOAroTOBKA 12
[IpoekTHasg nadora 19
Bupl TEKvIIIEro KOHTDOISI 1
O0BeM vueOHOU TDOrpaMMEbl 70

®dopma IpoBEEHUS 3aHATHI «JIEKLIMW» NOJpa3yMeBaeT Takylo (opMy 3aHATUH, B MpoLEcce
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KOTOPBIX TMPOMCXOMUT pa3Butue T.Ha3. SOft-skills (Teopernyeckwx 3HAHWH W KOTHUTHUBHBIX
MPUEMOB) 00yYaIOIINUXCs, & UMEHHO:

TEXHOJIOTUSl N300peTaTeNnbCKON pa3MUHKH U Jjoruka TPU3;
IPOTUBOpEYNE KaKk OCHOBA N300pETEHUS;

UJCAIbHBIM KOHEYHBIA PE3yJIbTaT;

AITOPUTM IIPOEKTHUPOBAHUS TEXHUUECKON CUCTEMBI;
KOMaHJ1000pa3oBaHMUE;

paboTa B KOMaH/IE;

JIMYHAsA OTBETCTBEHHOCTh U TaliM-MEHE/)KMEHT;
NPOEKTHAs JeATENbHOCTD;

IIPOLYKTOBOE MBIIIJICHUE;

YHUBEpPCAJIbHAs IMPaMUAA [Iporpecca;

IUTAHUPOBAHUE U MIOCTAaHOBKA COOCTBEHHOT'O HKCIIEPUMEHTA;

dopma TPOBEICHUS 3aHATHH «IPAKTHUECKUE 3aHATHSI» MOIpasyMeBaeT Takylo (opmy
3aHATHH, B TPOIECCe KOTOPBIX MPOMCXOAUT paspurue T.Ha3. hard-skills (HaBeikOB M ymeHwMIA)
00yYaroImxcsi, a MIMEHHO:

paboTa ¢ MPOCTHIM HHCTPYMEHTOM (OTBEPTKA, ACCATHIKH);
pabota ¢ obopynoBanueM hi-tech-iiexa (marika, Ja3epHas pe3ka);



I11. COJEP)KAHUE JONOJHUTEJbHOM OBPA3OBATEJBHOM ITIPOT'PAMMBI

1 rox o0Oyuyenust

Ne o/ HaumeHoBaHue TeMbl Conep:xxanmne TeMbl
1 2 3
Teopust My 1bTHPOTOPHBIX CHCTEM. YCTpOUCTBO MYJIBTUPOTOPHBIX CHCTEM. (OCHOBBI KOHCTPYKIMH MYJIBTUPOTOPHBIX
Baoxk cucteM. [IpuHIMIBEl yIpaBieHUs MyJIbTUPOTOPHBIMHA CHCTEMAaMHU.
OcHOBBI ynIpaBJIeHHS. . .
1. Anmnapatypa paguoynpaBiIeHHs: IPUHIUI AEUCTBHS, 00I1Iee yCTPOICTBO.

IToséThl HA cUMYyJIATOPE.

1. BBojHas JeKIus 0 COAEPKAHUH
Kypca.

2. IlpuHUIMOBI yOpaBiaeHUS U
CTPOEHUE MYJIBTUKOIITEPOB.

3. Texnuka 6e30MacHOCTH MOJETOB

4. OcHOBBI 3JIeKTpUUecTBa. JluTnii-
ITOJIUMEPHBIE AKKYMYJISTOPBI.

5. IlpakTuueckoe 3aHATHS C JIATHIA-
MTOJIUMEPHBIMU AKKyMYJIATOpaMHU
(3apsika/pa3psaaka/OamaHCUpOBKa
/XpaHeHue)

6. Texuuka 0€30MMaCHOCTH.
7. OOyueHue naiixe.

8. Ilonérel Ha cumymATOpE.

TexHuka 06€30MacHOCTH MPU paboTe ¢ MyJIBTUPOTOPHBIMU CUCTEMAMU.

DJEeKTPOHHBIE KOMIIOHEHTHl MYJIBTHPOTOPHBIX CHCTEM: NMPHUHIMIBI PabOoThI, oOIee
YCTPOUCTBO.

JIuTui-noNIMMEpHBIE AKKYMYJISITOPBI M HMX 3apsAJHBIE YCTPOMCTBA: YCTPOMCTBO,
OPUHIIAIT ~ JIEUCTBUSA, METOABl  3apsJIKH/pa3pslKu/XpaHeHus/  OalaHCUPOBKU
aKKyMYyJISITOPOB, Oe3omacHasi paboTa ¢ 000py10BaHUEM.

[TonéTsl Ha cumynsTOpe: OOydYeHHE MOJIETAM Ha KOMITBIOTEpE, MPOBEJCHUE YUCOHBIX
MOJIETOB HA CUMYJIATOPE.
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BJiok 2.

Coopka u HacTpoiika
KBaJ[poKonTepa.
Y4eOHbIe MOJIETHI.

1.

YnpasneHue nojaérom
MynbTHKONTEpa. [IpuHInn
(GYyHKIIMOHUPOBAHUS TTOJIETHOTO
KOHTpOJIJIepa U anmnapaTypbl
yIpaBJi€HUSI.
beckonekTopHbIe IBUTATENN U
perynsaTopsl ux xoaa. [1naTe
Pa3BOJIKU MUTAHUSI.

COopka paMbl KBaAPOKONTEPA.
OCHOBBI HACTPOMKHU MOJAETHOTO
KOHTpOJIJIEpa C MOMOILBIO
KoMnbroTepa. Hactpoiika
Anmaparypsl yrpaBieHUsI.
Hactpoiiku noséraoro
KOHTpOJLIepa.

HNHCTpyKTaX 10 TEXHUKE
0€30MacCHOCTH IOJIETOB.
[TepBbie yaeOHBIC TTOIETHI:

((BSHéT/HOCElJIKa», «YACpPKaHUC Ha
SaZ[aHHOfI BBICOTC), ICPECMCIICHUA

«BHIEpEI-HA3AT,

«BIIEBO-BIIpaBoy». Pa30op aBapuiiHbIX

CUTyalUH.

. BeinmonmHeHne noja€ToB: «TOYHAas

MocajKa Ha yAAJICHHYIO TOUKY»,
«KOPOOOYKAY, «ISITHOK,

[lon€THBIA KOHTPOJUIEP: YCTPOMCTBO MOJIETHOIO KOHTPOJUIEPA, NPUHLMIIBI €T0
(yHKIMOHUPOBAHUS, HACTPOMKA KOHTPOJIJIEPA € MMOMOILBIO KOMIIBIOTEPA, 3HAKOMCTBO
C IPOrpaMMHBIM 00€CTICUeHUEM JJIsI HACTPOMKHU KOHTPOJLIEpA.

beckoiekTopHBIE OBUTATENN W UX PETYJISITOPBI XOJa: YCTPOMCTBO, MPUHUHUIBI UX
(yHKUMOHUPOBAHUS, TaliKa JBUTATENEH U PEryJIsTOPOB.

[InaTel pa3Boaku MUTaHUA: OOIIEe YCTPOUCTBO, XapaKTePUCTUKH, TTaliKa PETYISITOPOB
Y CHJIOBBIX MPOBOJIOB K IJIaTaM Pa3BOJIKU MTUTAHUA.

WNuctpykTaxk nepen nepBbiMu yueOHbIMU mofiéTamu. [IpoBeneHne yuyeOHBIX MONETOB
B 3aJie, BHIMOJIHEHHE 3a/IaHUM: «B3JIET/TIOCATKAY, «yIep>KaHUEe HA 3aJJaHHON BBICOTEY,
«BIIEpENI-HA3a]1», «BJIEBO-BIPABO», KTOYHAS MOCAJIKA HA YAAJIECHHYIO TOUKY,
«KOPOOOYKAY, «IEITHOK», «BOCBMEPKAY, «3MENKa, «00JIET 0 KPYTy».

Pazbop aBapuiiHBIX CUTYaIIHIA.
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«BOCBMEPKAY, «3MEUKay,
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Biaok

Pabora B rpynnax Hajg
HHKEHEPHBIM IIPOEKTOM.

1.

[IpyHUOMIIBI CO3AaHNST UHKEHEPHOU
MIPOEKTHOM pabOTHI.

OcuoBsl 3D-teyatn u 3D-
MOJICTTUPOBAHMUS.

PaGora B rpymnmax Hasn
MHXEHEPHBIM POEKTOM
«becnunoTHas aBUalIMOHHAS
CHUCTEMA.

[ToaroroBka npe3eHTalUH
cOOCTBEHHOM MPOEKTHOMN
paboTHI.

PabGota Haj WMHXEHEPHBIM MPOEKTOM: OCHOBBI IJIAHUPOBAHUS IMPOEKTHOW padoTHI,
paboTa HaJ MPOEKTOM B COCTABE KOMaH/BI.

OcHoBbl 3D-meuatu u 3D-mMozmenupoBaHHs: TpUMEHSEMOE O0OpylOBaHUE U
IporpaMMHOE O00ecTIeYeHHE.

[IpakTtuyeckass paboTra B Trpynmnax HajJd HWHXEHEPHBIM MPOEKTOM IO TEMe
«becnuiioTHas aBUALIMOHHAS CUCTEMAY.
IToaroroBka u NpoOBEIEHUE MPE3CHTALUU 110 IIPOEKTY.
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YYEBHO-TEMATHUYECKUM ILIAH

0O0nLeM yacoB

B Tom

dopma KOHTPOJIS

I
qucjie T
e
Pa3nesnl HanmeHoBaHue TeMBI Bcero — _E &
4acoB 4 1~ E
= - >
= =
= =
o
1 2 3 4 5 6 7
Teopusi My1bTHPOTOPHBIX ccTeM. OCHOBBI yIIpaBJIeHMS.
Baok 1. [ R O o 16 10 |6
IHon€éTel HA cuMmyasTOpE.
1. BBoaHas nexkuus 0 coaep:KaHuM Kypca. 1 1 0
2. [lpuHIMIBI yOpaBIeHUs U CTPOEHUE MYJIbTUKONTEPOB. 1 1 0
3. OCHOBBI TEXHUKHU OE€30MACHOCTH MOJETOB 1 1 0
4. OcHOBBI 35eKTpudecTBa. JINTHII- MONMMEpPHBIE AKKYMYJISATOPBHI. 1 1 0
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5. IIpakTrueckoe 3aHATHS C JINTHN- TOJTMMEPHBIMHU

[IpakTuyeckas padota c

5 1 o
aKKyMYyJISITOpamHu (3apsika/pas3psiika/0anaHCupoBKa/XpaHEHUE) 3apsAIHBIMH YCTPOHCTBAMH.
6. Texuonorus nmaiku. Texauka 0€30MaCHOCTH. 1 0 [Taitka mpoBOIOB.
7. OOy4eHue namke. 2
8. [TonéTel Ha cUMYJISATOPE. 5 4 [Ton€Tel HA cuMyIATOpE.
biok 2. COopka 1 HacTpolKa KBapOKOMNTepa. Y 4eOHbIE TOTETHI. 25 18 [IpakTuyeckas pabora
1.00y4ueHre HaBbIKaM MUJIOTUPOBAHMS KBAIPOKOIITEpa Ha IPUMEPE ,
Y P JCBAIP P puMep 2 1 VY4eOHble MONAETHI
UTPYIIKU 3aBOACKOM cOOpKHU
2.YnpaBieHue nojaeToM MyiabTukonTepa. [puniun .
. COopka u HacTpoiKa
(GYHKIIMOHUPOBAHUS TTOJIETHOTO KOHTPOJIEPA | alllapaTyphbl 2 1
KBaJI[pOKOMNTEpa
yIpaBJICHHUS.
3.beckonneKkTopHbIe IBUTATENH U PETYISITOPBI UX xoa. [lmatet 9 1
Pa3BOJIKY MTUTAHUSI.
4.COopka pambl KBaJIpOKOMITEPA. 4 3
5.ITatika ESC, BEC u cuioBoii 4acTH. 3 1
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6. OCHOBBI HACTPOIKHM MOJAETHOTO KOHTPOILIEPA C TIOMOIIIBIO
KoMIibroTepa. HacTpolika anmaparypsl ynpaBieHUs

7. WHCTpyKTa) 1O TEXHUKE 0€30MaCHOCTH MOJIETOB.

8. TlepBblie yueOHbBIE TTONETHI: «B3JIET/TIOCATKAY,

Y4eOHbIE TTONETHI

9.1Ton€Tthl: «yaepx’aHUe HA 3aJAHHON BBICOTE», IEPEMEIICHUS
«BIIEpeA-Ha3a», «BIEBO- BIIPaBo». Pa300p aBapuiHBIX CUTYaIIHA.

VYueOHble mOJIETHI

10. BeinmonHeHue MoAETOB: «TOYHASI MOCAJIKa Ha yIaJIEHHYIO
TOYKY», KKOPOOOUKay, «UETHOK», «BOCBMEPKay, «3MeiKay», «00IeT
0 KPYTy».

YyeOHbIE TTONETHI

biok 3.

Hactpoiika, yctanoBka FPV — o6opynoBanus.

[TpakTuyeckas pabora

1. OcHoBsl BuneoTpancisiuuu. [lpumensemoe o6opyoBaHue, ero
HaCTpPOMKA.

YcTaHOBKa
BHJI€0000PY10BAHMUS.

2. YcTaHOBKA M TIOJIKJIFOUYEHUE PAIMONPUEMHHKA U
BUJIC0000PYI0BaHUS.

3. [funorupoBanwue ¢ ucnonp3oBanuem FPV- o6opynoBanms.

[TonéTel «OT MEPBOTO JIALIAY.
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bnok 4. Pabota B rpymnmnax HaJ HHKEHEPHBIM IPOEKTOM. 19 5 14 [Ipaktuyeckas padora
1. IlpuHIMTIBI CO3MIaHKUS MHKEHEPHOW MPOEKTHOM pabOTHI. 5 1 4
CamocTosiTenbHas
MOJITOTOBKA TPYIITOBBIX
WHKEHEPHBIX MTPOEKTOB.
2. OcHoBbl 3D-nievyatu u 3D-MoaeTUPOBAHMUSL. 6 2 4
3. PaGora B rpynmnax HaJl UH)XEHEPHBIM MPoekToM «becniunornas v 1 6
aBUAIIOHHAS CHCTEMA).
4. IToaroToBKa Mpe3eHTAIH COOCTBEHHOM MPOESKTHOU PabOTHI. 1 1 0 CaMOCTOSITEJIbHO
WTOroBblii KOHTPOIh 1 0 1 3amuTa mpoekTa
[Ipe3enTarnus u 3amuTa rpynmnoid COOCTBEHHOTO HHKEHEPHOTO 1 0 1
MpOeKTa
Uroro: 72 23 49 72
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4. INTAHUPYEMBIE PE3YJIBTATHBI

[Ipennonaraemple pe3yabTaTbl OCBOCHHUS MOJHOIO Kypca 00yUYeHus 110 TOIOJHUTEIbHON
o0meoOpa3oBaTenbHON 001Iepa3BUBaoIel nporpaMMe «becnuIoTHbIE JieTaTeJIbHbIe
annaparbl» copMyJIUPOBaHbI UCXOA U3 TPEOOBAHUI K 3HAHUSIM, YMEHUSM, HABBIKaM,
KOTOpBbIE ydaliuecs JOJKHBI IPUOOPECTH B Ipoliecce 00yUEeHHs Ha BCEX TOJaxX, C y4eTOM

1I€JIeM U ITOCTAaBJICHHBIX 3aja4.

Jluunocmmuvie pe3yibmamol 0C80eHUsL OONOIHUMENbHOU 00WeobpazoeamenbHou

obuepassusarouieli nPpocpPammul

YBOKUTEIbHOE OTHOIIICHHE K KYJIBTYpE CBOETO HApO/Ia;

OTBETCTBEHHOE OTHOIIICHHE K 00YUEHHIO;

TOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHUIO M CaMOOOPA30BAaHHUIO HAa OCHOBE
MOTHBAIIMH K O0YYCHHUIO M TTO3HAHUIO B 00JIACTH HAYYHBIX TEXHOJIOTHH;

Oepe’KHOE OTHOIIICHHE K JyXOBHBIM IIEHHOCTSIM;

HPaBCTBEHHOE CO3HAaHHE, 4YYBCTBO, IIOBEJEHHEC Ha OCHOBE CO3HATEIHHOTO
YCBOCHHUS O0IEYETOBEUCCKUX HPABCTBEHHBIX IICHHOCTEH;

ACTETUYECKHE MOTPEOHOCTH, IICHHOCTH U YyBCTBA.

Memanpeomemnvle pe3yrbmamsl 0C80eHUsL OONOIHUMENLHOU 00ueobpa3oeamenbHol
obwepassusaroujeti NPpocpPammul

VYuamuecs Hay4daTcCd Ha JOCTYIIHOM YPOBHC!:

OCBaMBaTh CIOCOOBI PEHICHUS MPOOJIEM TBOPUYECKOTO M HAYYHOTO Xapakrepa U
ompeneneHus Hanbonee 3pHEKTUBHBIX CIIOCOO0B JOCTIKCHUS Pe3yiibTaTa;
OpPTaHHW30BBIBATh COTPYJAHHYECTBO C TEIAaroroM W CBEPCTHUKAMH, PaboTaTh B
rpynmne;

BJIaJIETh OCHOBAMH CAMOKOHTPOJIS,, CAMOOIICHKH;

MPOIYKTUBHO OOIIATHCSI M B3aUMOJICHCTBOBATH;

pa3BHBaTh XyA0XKECTBEHHBIC, ICHXOMOTOPHBIC, KOMMYHUKATUBHBIC CITOCOOHOCTH;
pa3BUBaTh HAOIIOJATEIBLHOCTh, AaCCOIMATHBHOEC MBIIUICHUE, JCTETUYSCKHH U
XYJI0’KECTBEHHBI BKYC ¥ TBOpPUECKOE BOOOpaKeHHE.

IIpeomemmnuie pe3yrbmamol 0c80eHUs OONOIHUMENLHOU 00Ue0bpa308amenbHOl

obwepassusarouieti npocpPammul

Yyammecs Ho3HaKOMSITCS:

C TEXHOJIOTHEH M3rOTOBJICHMS KBAaAPOKOIITCPA U3 6p000BOF0 marcpuaia,
CO CXEMaMH HU3rOTOBJICHHA KBAAPOKOIITEPA,

C I/ICTOpI/Ieﬁ BO3HHKHOBCHHA KBAAPOKOIITCPa

C IIpaBUJIaMH1 TB, CO CXE€MaMH U3IrOTOBJICHUA.

VYyanuecs: Hay4aTcs:

noa0upaTh KOPIYC, COOTBETCTBYIOIIUE IIEMH, TOAOUPATH LIBETA I W3ACIINM;
YATATh CXEMEI,
18



e CaMOCTOSITENIbHO COOMpPATh MOJAENKH IO CXEeMaM, BbIOMpaTh M3JENHsI, KOTOpPbIE
caMu JIeTU OyIyT BBIIOJIHSTh.
e OOpamarhCcs ¢ KOJIOMUMH U PEXYIIIUMI HHCTPYMEHTAMU, KJIEAIMMHA COCTABAMU,

VYuamuecs ImoJIydyaTt BO3MOKHOCTDb HpI/IO6peCTI/Ii

e TE€pBOHAYAJBHBIE MPECTABICHHS O BIMSHUM HAYYHOTO TBOPYECTBA HA Pa3BUTHUS
ACTETHYECKOT0 BKyca, BOOOpaKEeHHUS,;
e HaBBIKM UCTIOJHEHUS MOJEIOK U3 OyMaru, KapToHa, riacrmaccal

1. KOMILIEKC OPTAHU3AIIMOHHO-IIEJAI OTMYECKHX YCJIOBUI

Kanennapubie yueOHbIC TpaKu JOTIOJTHUTEILHOU 00I1Ie00pa3oBaTeIbHON
oOrmiepa3BuBaroiell mporpaMmel «becnuI0THRIE JieTaTeIbHbIE ANNapaTh»
€KET0THO IPUHUMAIOTCS TIeIarOTHYCCKUM COBETOM B COOTBETCTBHH C YUCOHBIMU
IUIAaHAMM, PacMCaHNEeM Ha TeKYIIUH YUeOHBIN IOl M YTBEPIKIAI0TCS TUPEKTOPOM
yupexaenus (cM. [lpunoxenue 3).

2. YCJIOBHUs PEAJIM3ALIUA TPOT'PAMMBI

AnmnapaTHoe U TeXHUYecKoe ofecrneyeHue:

— Pabodee MecTo 00yUaroIerocs:
HOYTOYK: MPOU3BOAUTENBHOCTH Ipoueccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne wmenee 2000 enuHwi;
00béM omepatuBHOW mnamsaTH: He MeHee 4 ['6; o00BEM HakomuTems
SSD/eMMC: He wMenee 128 [0 (wimM CcOOTBETCTBYIOLIMH MO
XapaKTePUCTUKAM NEPCOHATBHBIA KOMIIBIOTED C MOHUTOPOM, KIaBHATYPOU
U KOJIOHKAMH);
MBIIIIb.

— Pabouee MecTO HacTaBHUKA:
HoyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 — anamornunas
win Oonee HoBast Mojenb, rpaduyeckuii mporeccop NVIDIA GeForce
GTX 970, AMD Radeon R9 290 — ananmormyHas wimu OoJiee HOBas
MoJieTb, 00BEM orepaTUBHOM nmamstu: He MeHee 4 10, Buneosixon HDMI
1.4, DisplayPort 1.2 unu Gonee HoBast MoJieb (UM COOTBETCTBYIOUIUI 11O
XapaKTePUCTUKAM TIEPCOHATIBHBIA KOMIBIOTEP C MOHUTOPOM, KIIaBUATYpOU

1 KOJIOHKaMH );
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IPE3EHTALMOHHOE O00OpY/IOBaHUE C BO3MOXKHOCTBIO IOJKIIOYEHUS K
KOMIIBIOTEPY — | KOMIUIEKT;

¢GuumyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas /J0CKa, COOTBETCTBYIOLIMIA
Ha0Op MMCbMEHHBIX MPUHAIEKHOCTEN — 1 mT.;

enurHas cetb Wi-Fi.

IIporpamMmMHoe obecnieuyenue:

— oducHoe mporpaMmmMHOe 00eCIeUeHNUE;
— mporpammHoe oOecriedeHue s TpéxmepHoro moxaenupoBanus (Autodesk
Fusion 360);

— rpaduvecKuil peaaKkTop.

PacxoaHbie MaTepuaJibl:
Oymara A4 1 pucOBaHUs M paclevyaTky;
Oymara A3 isi pUCOBaHMUS;
Ha0Op MPOCTHIX KapaHaaleid — Mo KOJTUYECTBY 00YyJarOIINXCS;
Ha0Op YEPHBIX MIAPUKOBBIX PYyUEK — I10 KOJIMUYECTBY O0yUaIOIIUXCS;
ke [IBA — 2 mr.;
KJIeH-KapaHaall — M0 KOJUYECTBY 00yJarOIIUXCs;
CKOTY MPO3payHbIii/MaTOBBIA — 2 IIT.;
CKOTY JIByCTOPOHHUN — 2 MIT.;
KapToH/TodpokapToH ais MaketupoBaHuss — 1200*800 MM, 1o
OJIHOMY JIUCTY Ha JABYX OOyYarOIIUXCS;
HOK MaKeTHBI — 0 KOJIMYECTBY 00yUarOUINXCs;
JIE3BUS JIJIS HOXKa CMEHHBIE 18 MM — 2 1T,
HOKHHUIIBI — TI0 KOJIMYECTBY 00yYarOIINUXCS;
KOBPHK JJIsl pE3KU KapTOHA — IO KOJMYECTBY O00YUArOIINXCS;

PLA-tnactuk 1,75 REC HeckoIbKHX
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3.®OPMbI KOHTPOJIsA

IIpuémsbl 1 MeTOABI
Paznen . TexHu4eckoe Dopmbl
Dopmbl OpraHM3auum JAnpakTudeckuu
WIN TeMa . OCHAaIlleHHe NO/ABeICHUS
3aHATHH o0pa3oBaTe/ILHOIO MaTepHuaJ .
NPOrpaMMbl 3aHATHH UTOIOB
npouecca
Teopust MyJbTHPOTOPHBIX .
p y poTop Jlekmus, becena o Teme 3amnucu B TETpajsix, Tlonér Ha
CHCTEM. s WNHTepakTuBHas
JUCKYCCHS 3aHATUA, CIIPaBOYHBIN cumyJsitope 6e3
OcHOBBI ynIpaBJIeHHS. JI0CKa, HOYTOYK ¢
.. MIPAKTUYECKOE VHIMBUIyaJabHAs marepuan u3 [10 O1nO0K
IHonéTnbl HA 1O, RC-niynbT
3aHATHE pabora c I10 JUIS TIOJIETOB NUJIOTUPOBAHUS
CHMYJIATOpE.
Coopka n Jlexuus, WNHcTpyknus no WNurepaktuBHasg | TecToBbIE MOJETHI
HACTPOMKA JUCKYCCHSI, PaGora B rpymmax, coopke, J0CKa, HOYTOYK C Ha
KBA/IPOKONTEpPA. IPAKTUYECKOE VMHAUBUAYaJIbHAsA CIIPaBOYHBIN I10, COOCTBEHHOPYYHO
Y4eOHble MOJIETHI. 3aHATHE, pabota c I1O matepuan u3 [10 KBa/IpOKOMNTED, coOpaHHOM
workshop JUTSI TIOJICTOB RC-trynpt KBaJIPOKOTITEPE
Hacrpoiika, NHrepakTuBHAA
ycranoBka FPV Jlexums, JIOCKa, HOYTOYK ¢
— o0opynoBaHus JTACKyCCus, PaGora B rpymnmax, CnpaBouHbII 110, Brinosinenue
IIPaKTHYECKOE WHJVBHlyabHas matepuan u3 [10 KBaJpOKOITED, nosiéros ¢ FPV-
3aHsATHE, pabora ¢ [10 TS TIOJIETOB ouku gia FPV- o0opyoBaHHEM
workshop noneTos, FPV-
MOAYJIb
Pabora B rpynnax Meropn 3anay, Hoytbyk,
HA/I HH/KEHEPHBIM METO/]I KEHCOB, Pa6ora B rpynmnax 3anucu B TeTpanax MHTEPAaKTUBHAs | 3alluTa IPOeKTa
NPOEKTOM. paboTa B rpynmnax JIOCKa
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OLHEHOYHBIE MATEPHUAJIBI

BxoaHast TMArHOCTHKA

Huskuii yposens |

Cpeonuii yposeHs

Buvicokutl yposens

Kpumepuu 1: Teopemuueckue snanus

[TonHOE OTCYTCTBHE
MPEICTABJIEHUN O JAHHOM
HapaBJICHUMN

HNmerotcs IMpeaAcCTaBJICHUA O
JaHHOM HalIpaBJICHUU

3HaHKWE TEXHOJIOTUH
HU3IroTOBJICHUA KBAAPOKOIITCPaA

Kpumepuii 2: Bradenue cneyuanvbHot mepmunoso2uell

Hesnanune tepmunonorun
M3y4aemMoro Kypca

HesnaunrensHbie mpobensl B
3HaHUE TEPMUHOJIOTUU Kypca

3HaHHE TEPMUHOJIOTHH Kypca

Kpumepuu 3: [Ipakmuueckue ymen

Usl U HABBIKU NPedyCMOMpPEHHbLE NPOSDAMMOLL

Heymenue nons3oBathes (ciiaboe
YMEHUE) MO0JIb30BaThCS
KOJTFOIIUMH B PEXKYITUMHU
WHCTPYMEHTAMHU, KJICSIIUMHU
COCTaBaMH; HEYMEHHUE
MOJIb30BAThCS HHCTPYKITMOHHO-
TEXHOJOTHYCCKUMH KapTaMH

YMeeT npaBUIIbHO
M0JIb30BaThCS
pacrpoCcTpaHeHHBIMH
WHCTPYMEHTaMU, UMEET
MpeACTaBJIEHUE O TI0JIb30BaHUE
WHCTPYKIIMOHHO-
TEXHOJIOTUYECKON KapTOH.
NmeroTcst HeOobIIME HABBIKU
paboThI ¢ TPUPOTHBIM
MaTEPUAIIOM, C TIPSHKEU,
HUTKAMH

YMeHune npaBuibHO
MOJIb30BATHCS
WHCTPYMEHTaMHU, YMEHUE
paboTaTh C MHCTPYKIIMOHHO-
TEXHOJIOTHYECKON KapTOu.
NmeroTcst HaBBIKU pabOTHI €
MIPUPOTHBIM MaTEPHATIOM, C
psiKen

Kpumepuui 4: Teopueckue nagviku

OTCyTCTBHSI TBOPUYECTBA B
pabote

Heb6omnbmme nposiBieHus
TBOPUYECTBA B OCBOCHHUH

y4eOHOro Marepuaa

YMepeHHOE TPOSIBIICHUE
TBOPYECTBA B OCBOCHUHU
y4eOHOro MaTepuaia
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Kputepuu 5: CaMoCTOATEIHLHOCTD

Heymenue pabotath

DONU30IMYECKUE MPUMCHEHUS

[Tepuoguueckoe NpuMEHECHUS

CaMOCTOSITEJIbHO CaMOCTOSITEIbHOCTH PabOTHI CaMOCTOSITEIBHOCTH B paboTe
Tekylasi TMATHOCTHKA
Huszkuu yposenw | Cpeonuii yposeHs | Buvicokutl yposens

Kpumepuu 1: Teopemuueckue snanus

OtcyTtcTBHE 3HaHMM (cIabbie
3HaHUs1) TEXHOJIOTUH
W3TOTOBJICHUS U3JICIIHNHI,
HE3HaHHE MTPaBUJI OOpaIEHUS CO
CHEHUAJIbHBIMUA HHCTPYMEHTaMHU

HesnaunTenpHbie mpoOesl B
3HAaHUH TEXHOJIOTHU
U3TOTOBIICHHUS MU3JICIINNA

HpO‘-IHOC 3HaHHUEC TCXHOJOI'NH1
HN3TOTOBJICHUA U3OCINA

Kpumepuu

2: Bradenue cneyuanvHoi mepmMunoiocuu

Cnaboe 3HaHUE TEPMHUHOJIOTUU
Kypca

HesnaunrtensHbie mpoOensl B
3HAHUM TEPMUHOJIOTHH Kypca

3HaHHE TEPMHUHOJOTHH Kypca

Kpumepuii 3. Ilpakmuue

CKUe YMEeHUs U HABbIKU, NPedyCMOMPEHHbLE NPOSDAMMOLL

Cnaboe ymMeHHE MOJb30BaTHCS
CHEIMAIbHBIMU HHCTPYMEHTAMH,
cialdble HaBBIKM PA0OTHI C
WHCTPYKIIMOHHO-
TEXHOJOTHYCCKUMHU KapTaMH,
ci1a0ble HABBIKY BBHITTOJTHCHUS
U3

YMeHne npaBuIbHO
[10JIL30BaThCS OOJIbIIIEH
YaCTBIO CIIEIHATBHBIX
UHCTPYMEHTOB, YMCHUE
BBITIOJTHSATD U3JICIHSI IPU
HEOOJIBIIION TTOIICPKKE
rejarora

VYBepeHHas pabota ¢
WHCTPYKIIMOHHO-
TEXHOJIOTHYECKUON KapTOW;
1eaecoo0pasHoe
WCIIOIb30BaHUE
WHCTPYMEHTOB, aKKYPaTHOCTb,
SKOHOMHUYHOCTbH B
pacxo/I0OBaHUM MAaTEPHUAIIOB,
MIPOYHBIC YMEHUS U HaBBIKH
paboThI

Kpumepuui 4: Teopueckue nagviku

OTtcyTcTBHE TBOpPUECTBA B paboTa

Coueranue penpoyKTUBHBIX U
TBOPYECKHI HABBIKOB

BriaBukeHne HOBBIX HJICH,
CTPEMJICHHE X BOTJIOTUTH B
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| cBoel pabore

Kpumepuii 5: CamocmosmenvHocms

Heymenue pabortathb

CoueTaHne HaBBIKOB

CTpeMJ'ICHI/Ie KaK MOKHO 4alic

CaMOCTOSITEIIBHO CaMOCTOSITEILHOM pabOThI MO | MPOSIBISATH CAMOCTOSITEILHOCTh
PYKOBOJICTBOM U KOHTPOJIEM B pabote
nejarora
HNToroBasi 1MarHoCcTuKa
Huszkuu yposenw | Cpeonuii yposeHs Buvicokutl yposens

Kpumepuu 1: Teopemuueckue snanus

Cnaboe 3HaHUE TEXHOJIOTUU
HW3rOTOBJICHUE U3CIIHI, cltaboe
3HaHUE paBuil O€30MaCHOCTH

Tpyda

HesnaunrenpHbie mpoOebl B
3HAHUU TEXHOJIOTHU
U3TOTOBJICHHUS MU3JICIINNA

[IpouHoe 3HaHue
W3TOTOBJICHUE U3ECIUN

Kpumepuu

2: Bradenue cneyuanvHou mepmMunoiocuu

Cnaboe 3HaHUE TEPMHUHOJIOTUU
Kypca

HesnaunrtensHbie mpoOesl B
3HAHUM TEPMUHOJIOTHH Kypca

OTtcyTtcTBHE TTPOOEIOB B
3HAaHUM TEPMHUHOJIOTUHU Kypca

Kpumepuii 3. Ilpakmuue

CKUe YMEHUs U HABbIKU, NPedyCMOMPEHHbLE NPOSDAMMOLL

JlomyckaeT omuOKu B
TEXHOJIOTHH U3TOTOBJICHUS
W3IEIUN, HEAKKYPaTHOCTh B
pabote, ommoOKu B oOpalieHnn
CO cTeIUaIbHBIMU
MHCTPYMEHTaMH, CJIa0ble HABBIKU
paboTa ¢ TEXHOJIOTHICCKON
KapTou

YMeHnue pa3pabdaTeiBaTh
COOCTBEHHBIC PCKU3 W3S,
JIOTTYCKAKOTCS
HE3HAYUTENbHBIE OIMUOKU B
TEXHOJIOTUHU U3TOTOBJICHUS
W3JIeTIHS, IPUCYTCTBHE
HABBIKOM aKKYPaTHOCTH,
SKOHOMUYHOCTH B paboTe ¢
MaTepuagaMu, COOII0ACHHIE
MIPABHJI TCXHUKHU
0€30IIaCHOCTH IO

YBepenHas padoTa c
TEXHOJIOTUYECKOU KapTOH;
yMEHHE pa3padaThiBaTh
COOCTBEHHBIH 3CKU3 U3JIETHS U
TEXHOJIOTHIO €r0 U3TOTOBJICHUS;
1erecooopasHoe
UCTIOJIb30BaHNE WHCTPYMEHTOB,
aKKypaTHOCTb, SJKOHOMHYHOCTh
B PAcX0JIOBAaHUU MaTEPHAIIOB
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B | KOHTPOJICM II€garora || JaHHOM

Kpumepuu 4. Teopueckue Hagvixu pasznene
Crnalble MpOSBIICHHS TBOpPUECTBA | YMEpPECHHBIC MPOSBICHUS [IposiBneHre WHIWBUIYATBEHOTO
TBOpUYECTBA B pabote TBOPYECKOTO MOIX01a K
BBITIOJTHCHHIO JIFOOOTO M3ACITHS

Kpumepuii 5: Camocmosmenvnocms

Crnalbie HaBBIKU YMepeHHo€e TPOsIBIICHUE BricokopazButoe ymeHue
CaMOCTOSITEIbHON PabOThI CaMOCTOSITEIbHOCTH B CaMOCTOSITEIBHO, 0€3 TTOMOIIIH
pabote MeJ1arora, BbIIOJIHITh U3JIEeTUs

OTPaAXXAaroTCsA ONCHOYHBIC MAaTCPpHAJIbl, ITIO3BOJIAIOIINC OIIPCACIUTE JOCTUKCHNUC YHAIIITMMHACH IINIIaHUPYCMBIX PE3YyJIbTATOB.

Ilnan padoTsl

c pooumenamu 00yuarouiuxcs,
IHenv u 3a0auu pabomot c pooumenamu 00y4arOWUXca, KOMopwvle 3aHUMAIOMCA 8 00beOUHEeHUU 0ONOTHUMETbHO20
oopazosanus «Macmepckasa nooapkoey»:
1. YcraHoBieHHe KOHTaKTa, 0011Iel 01aronpusaTHON aTMOochephl OOIIEHUS ¢ POJUTEIIAMH YUYaITUXCsl.
2. M3y4yeHune BOCIIUTATEIbHBIX BO3MOXKHOCTEN CEMEN.
3. ®opMupoBaHUE aKTUBHOM MeAaroru4eckoi Mo3ullui pOAUTEIICH, MOBBIIIIEHUE BOCIIUTATEIBHOIO MOTEHIINAIA CEMbH.
4. BoopyxeHue poauteneil HEOOXOIUMBIMHI JIJIsl BOCIIUTAHUS JIETEH TICHXO0JIOTO — MEIarOTHYECKUMU 3HAHUSMHU U
YMEHUSMH, OCHOBAMH TIEAarOri4ecKoi KyIbTypBhl.
5. Coznmanue atMoc(epbl COMPUYACTHOCTH K 3aHSATUSIM B KPYKKE;
6. BoBiieuenue poauTeneil B COBMECTHBIE TPOEKTHI C I€TbMHU.
Hanpaenenusn u ghopmot pabomot:
1. I3yuyeHue ycJIOBHIi ceMeiiHOT0 BOCTIMTAHUSA
Oecelbl, aHKETHPOBAHUE POAUTEIIEH,
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dbopmupoBanue 0aHKa TaHHBIX O CEMbE U CEMEMHOM BOCTIUTAHHH.

2. UudopmupoBanue poauresieid 00 yueOHO-BOCIIUTATEILHOM IPoLiecce B Kiaacce
POAUTENIbCKUE COOpaHUs (3HAKOMCTBO C LIEJIIMU, 33J]Ja4aMU U ITPOrpaMMOi MOeH AesITeIbHOCTH, OOCYAUTh BO3MOXKHBIE
MyTH pean3aliun);

[Ipurnamienne Ha ypoKy U BHEYPOUHbIE MEPOTIPUSTHSI.

co3manue 0a3sl TeeGoHOB poauTescH, co3manue 6ecenpl B WhatsApp.

3. CoBMecTHAS 1eSITEJILHOCTD POAUTENCH U yIAIUXCHA

@opMbl: UHIMBUAYaJIbHbBIE, TPYIIIOBbIE, KOJUIEKTUBHBIE.

4. UndopmupoBaHue poauTesei 0 Xxoae  pe3yibTaTax BOCIUTAHUSA, 00yUeHHsI JeTeil
MIPU JIMYHBIX BCTPEUAX;

C MMOMOIIBIO 3aMMMCOK-U3BEIICHU,

MOCPEZICTBOM Tene)oHa U UHTEPHETA.

ILiian padoTsl

CeHTs10pB
3HAKOMCTBO C POJAUTENIAMH Y4aIIUXCS;
TECTUPOBaHUE «ICTETHKA B KU3HU PEOCHKa»»;
MOCeIEHNE POAUTENIbCKUX COOpaHui IO KilaccaM;
WHIUBUIYaJbHbIE KOHCYJIbTALMHU JUISI POAUTENEH.

OkTa6pb

MH(POPMUPOBAHUE POJUTENEH O pe3ynbTaTax AesITeIbHOCTH peOeHKa
MOJIrOTOBKA K TUIAHUPYEMBIM paloHHBIM B | momyroauu.

Hosi0pb
IIPOBEJICHUE OTKPBITBIX MACTEP-KIACCOB U OTKPBITHIX YPOKOB.
Jexadpb
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MOCEIICHUE POIUTEIHCKIX COOPaHHI MO KiIaccam;
COBMECTHBIN ITPOCKT POIUTEIU+IETH «eI0UKa U3 HEOOBIYHBIX MAaTEPHUATIOBY;
MoJBeIcHUEe UTOTOB | Tmoyroaus.
sSIuBapb
AHOHUMHOE aHKETHPOBAaHHE «Y IOBJIETBOPEHHOCTD POJUTENICH NOMOIHUTEILHBIM 00pa30BaHUEM;
WHINBUTyaIbHBIC KOHCYIbTAIIAH.
COBETHI POJUTEISM;
dDeBpajib
WHJIUBUTyaJIbHbIC KOHCYJIBTALUM JJISI POJIUTEIICH;
MMOJATOTOBKA K INTAHUPYEMBIM PaliOHHBIM, BCEPOCCUUCKUM KOHKYpPCaM.
Maprt
Mpa3IHUK MaM, Oal0yIek, 1eBouek «BcTpeda mokoeHuin;
BbIcTaBKa «llomapku caMbIM JTFOOUMBIM.
AnpeJb
MPOBEJICHUE OTKPBITHIX MACTEP-KIACCOB U OTKPBITHIX YPOKOB;
VHJIMBUIyaJIbHbIC KOHCYJIbTALIMM JIJISI POJIUTEIICH
Maii
BrictaBka paboT: mojBeieHHE UTOTOB PaOOTHI O0BETUHEHHUSI, TBOPUECKUX JOCTHKCHUHN yUalluXCs;

METOAUYECKHUE MATEPUAJIBI
Opranuzanmuu  00pa3oBaTEIBLHOTO TMpoIecca IO JIOTIOJHUTENBHOH  00Ieo0pa3oBaTeIbHON  O0IIepa3BUBaOIIEH
MPOrpaMMe OCYIIECTBISICTCS OYHO-3A0YHO, 6 PA3HOB03pacmuslx epynnax. KOMIJIEeKCHbIE 3aHATHS  MPOXOAAT IO
KOMOMHUPOBAHHOMY THUITy, TaK KaK BKJIIOYAaeT B ceOs MOBTOPEHHUE IMPOWIEHHOTO, OOBSICHEHHE HOBOTO, 3aKpEIUICHUE

MaTtcpualia u 1oJABCACHUC UTOT'OB.

Ha 3aHATHSX UCTIONB3YIOTCS CIAEAYIONINE hopMbl U MEMOObl Peanu3ayuu npocpammoi.

27



Paznuunbie popmur yuebHOM pabOTHl (BUA 3aHATHSI) CYLIECTBEHHO IMOBBIMAIOT 3(P()EKTUBHOCTh 3aHATHH W HHTEpEC
oOyuaromuxcst K HuM. [Iporpamma npegycMaTprBaeT UCIOIb30BaHUE (PPOHTAIBHOM, MHANBUYaIbHOM, TPYNIIOBOH (opm
yueOHO paloThl ywamuxcs. @poHTanbHas (opma OpeanosiaraeT mojadyy y4deOHOro maTepuaja BCEMY KOJUIEKTUBY
yuamuxcs. MaauBuayansHas opma npeanosiaraeT caMoCTOsSTENbHYIO padoTy yudamerocs. [Ipu sTom nenaror okassiBaet
yyameMmycsi Takyl IIOMOIb, KOTOpasi HE€ IIOJaBiseT €ro AakTUBHOCTU U CIIOCOOCTBYET BbIPaOOTKE HAaBBIKOB
caMoCTOsITeNbHON paboThl. B Xoze rpynmoBoil paboThl ydaliuMcsl MPEJOCTaBISETCS BO3MOXKHOCTh CAMOCTOSITENIBHO
MIOCTPOUTH CBOIO pabOTy Ha OCHOBE MPHUHIMIMA JIEATEIbHOCTHOIO MOAX0/a. ['pynnoBble 3aHATHS MO3BOJISIOT BBIOJIHATD
CJIOKHBIE TpyAOeMKHE paboThl ¢ HAMMEHBUIMMM 3aTpaTaMu MaTepuajia u BpeMeHH. llpu 3Tom Kaxaplii oOydaromuiics
oTpalaThIBaeT MPUEMBI Ha OTAEIHLHOM (hparMeHTe, KOTOPBIN SABJISIETCSA YacThIO LEJIOTr0 U3AEIus.

Ecnu roBoputh o ¢dopmax ydeOHBIX 3aHATHUN, TO OCHOBHAas Macca y4yeOHOro BpPEMEHM OTBOJUTCA Ha JIEKUMOHHO-
MIPAKTUYECKUE 3aHATHUSA, TJA€ ONTHUMAJIBHO COYETAIOTCS TEOpUS M MPAKTHYECKHUE YIPaKHEHUs. OTO 0O0YCIOBJIEHO
cnerupukoi Kypca: 4ToObl 3()(PEKTUBHO OBIAJNETh HABbIKAMHU pabOThl ¢ OyMaroi M HHUTKaMH, HYKHO BCIea 3a
TEOPETUYECKUM H3YUEHHEM MPUEMOB OTpabOTaTh UX HAa MPAaKTHKE. B uncToM Buae npakTHUeCKHe U JIEKIIMOHHbIE 3aHATUS
IIPE/ICTABIEHBI B MEHBILIEH CTENIEHM.

[TomMumo JeKIMII W MPAaKTUYECKUX 3aHIATHM IporpaMMa MpeaycMaTpUBAET BBICTABKH, KOHKYPChI MPOPECCHOHATBHOTO
MacTepCTBa, TECTUPOBAHMUE.

BI)ICTaBKI/I, sApMapKn, KOHKYPChI HpO(l)GCCI/IOHaHBHOFO MaCTCPCTBa MO3BOJAIOT IMPOACMOHCTPUPOBATE PE3YIILTATEI CBOUX
TPYAOB 3a OHpGJICJ'IGHHLIfI nepnoa BpEMCHHU. 9TO TO3BOJICT yYHamuMcCsa KPpUTHYCCKU OLCHHUBATH CBOU pa6OTbI, Jyqmie
IIOHATHh UX JOCTOMHCTBA M HCAOCTATKH, YTO ABJIACTCA CTUMYJIOM IJIA z[aaneﬁmero TBOPYCCKOIro pocCTa.

TeMatnka 3aHATHI CTPOUTCS C YYETOM HMHTEPECOB y4YalIUMXCsl, BOBMOXKHOCTHM HMX CaMOBBbIpaxkeHHs. B Xxone ycBoeHus
JNETbMHU COAEPKAHUSI IPOTPAMMBbl  YUYUTBHIBAETCS TEMII Pa3BUTHUS CIIELUAIbHBIX YMEHHU W HAaBBIKOB, CTEIICHb
MIPOJIBUHYTOCTH 1O 00pa30BaTeILHOMY MapIIPYTy, YPOBEHb CAMOCTOSTEIHHOCTH, YMEHHE B mporpamMme mperycMoTpeHbl
KOHTPOJIBHBIC Yachl TMOCJIC M3Y4YeHHUs KaXa0ro Onoka. Ha 3TuX 3aHATHUAX mMeaaror MpoOBOAMT TECThI, aHKETHPOBAHMHE,
BUKTOPHUHBI, BEICTABKH C IIEJIbIO BBISIBJICHUS KAU€CTB 3HAHUM, YMEHUMN, HABBIKOB 00YYaIOIUXCSl.
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Yro kacaetcst memodog pabOThl, TO IporpaMmma MpeanoiaraeT CoueTanus pernpoyKTUBHON U TBOPUYECKOU EATEIbHOCTH.
Bo Bpems 3HaKOMCTBa C HOBBIM MaTEpPHAIOM JE€ATEIBHOCTh HOCHUT PEMPOAYKTHBHBIN XapakTep, TaK KaK ydalllhecs
BOCIIPOU3BOJIAT 3HAHUS U CTIOCOOBI IeUCTBUI. PenmpoiykTuBHAs JeATeNbHOCTh BhIpaxkaeTcs B popMme ynpaxHeHui. [louck
HOBOTO CTHWJISI, HOBBIX JJEMEHTOB, CO3/laHUsI pPa0OT MO COOCTBEHHOMY JCKHM3Yy SIBJISIETCA MPUMEPOM TBOPUECKOM
NEeSATEIbHOCTH.

Cpenu MeTo/OB, OMpENeNsIeMbIX M0 UCTOYHUKY MHGOPMAIUH, Ha 3aHATUSIX UCIOJB3YETCs 00bICHEHUE (MIPU 3HAKOMCTBE
COCBOWCTBaMHM OyMaru, MpsiKH, HUTOK, C TEPMUHAMH), MHCTPYKTaX (OOBSICHEHHE TPABUIBHBIX NPUEMOB pPabOTHI,
WCIIpaBJICHUE U TIPEeNyINpekIeHue omuook), oecena (HeoOxonauma Juisi MpuoOpPETEHHsT HOBBIX 3HAHUN M 3aKPEIUICHHS MX
MyTeM YCTHOrO oOMeHa MHeHusiMu). bosbimioe 00pa3oBaTenbHO-BOCIUTATENBHOE 3HAYEHHE UMEIOT Oecelbl.
JleMOHCTpaIlMOHHBIE METO/IbI PEATU3YIOT MPUHITUI HATJISIAHOCTH 00ydeHusl. J[eMOoHCcTpalus NpucyTCTBYET MPaKTUUECKU
Ha Ka)KJOM 3aHSITHH U COUYETAETCS CO CIOBECHBIMU METOAMH.

[Temarory HeoO6xoauMo 100MBATHCS PAlIMOHAIBHOTO BHIOOPA METOJIOB U ONTUMATIBHOTO UX COYETAHMS.
Bocnumamenvhas cocmasnsiowas pe3yiomamos:

VYBneuenne peOEHKAa WM3OpPaHHBIM BUIOM JESTEIBHOCTH BBIPAXKAETCS B TMPOSBICHUM WHUIMATHBBI HA 3aHATHH,
CUCTEeMAaTHYECKOM YYaCTHH B KOHKYpPCaxX U MEPOINPHUATHUSAX U PE3yIbTATUBHOCTHU JieATeabHOoCTH. CIIOCOOHOCTh paboTath B
KOJIJICKTUBE M ICTTUTHCS IMYHBIM OMBITOM. OTBETCTBEHHO OTHOCUTCS K PE3yJIbTaTaM BBITIOTHAEMON pabOTHI.

paboTaTh B KouiekTHBE. [Iporpamma mo3BojsieT WHIUBUYTU3UPOBAThH CIOKHBIE PabOThI: OOJIEe CUIBHBIM ACTSIM OyeT
WHTEPECHA CIIOKHAS KOHCTPYKITUS, MEHEEe TTOATOTOBJICHHBIM, MOXHO MPEIOKUTH padoTy mpoiie. Bee 3aHITHS YCTPOCHBI
TaK, 4TO KaXXJIO€ 3aJaHKe JacT BO3MOXHOCTh PEOCHKY MPOSBISATH CBOM TBOPUYECKHE CIIOCOOHOCTH, HE OTpaHUYUBAs
cB00OOY, BoOOpaskeHHe U (haHTa3HIo.

PasnooOpasue mpodeccroHanbHBIX TEXHHUK, XYJOKECTBEHHBIX TIPHEMOB Ha 3aHATHUSAX I[IOMOTAeT PaCKPBITh
WHUBUYaTbHBIE BO3MOKHOCTH M CIOCOOHOCTH Ka)XJOTr0, TO €CTh MPOSBUTH CBOE s, OTKPBITh C€0s, KaK JIMYHOCTD.
['maBHass 0COOCHHOCTH 3aHSATUH - WHAWBHIYAIBHBINH MOAXOA K KaXJAOMy pPeOCHKY, Hay4uTh WX paboTaTh C pa3sHBIMU
MaTepHUAIAMMU.
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3aHATHA 110 mporpaMme ImpoBOJATCA Ha OCHOBE O6H_II/IX neJarorutdCCKux nPpuHyunos:

1) [IpyHIMIT AOCTYIMHOCTH W TOCJICOBATEIBHOCTH IPEAIOoiaraeT MOCTPOSHHE YYeOHOro Tmpoliecca OT MPOCTOrO K
CII0KHOMY.

2) YueT BO3pacTHBIX OCOOCHHOCTEH — COJIEpP)KaHUE W METOJHMKA PabOThl JOJDKHBI ObITh OPHEHTHUPOBAHBI HA JIETCH
KOHKPETHOT'0 BO3pacTa.

3) IIpuHIMNI HASIIHOCTH MPEAIoJIaraeT MMPOKOE MCIIOIb30BAHNE HATIISAHBIX M TUAAKTHUSCKAX TTOCOOUH, TEXHUIECKUX
CPEICTB OOyYCHHUS, ACIAOIINX YICOHO-BOCIIUTATEIIBHBIN Mpo1iecc Ooiiee A3 (PeKTUBHBIM.

4) ITpuHIUI CBSI3U TEOPHUU C MPAKTHKOW — OPraHUYHOE CcOoYeTaHHe B pabOTe C JETbMH HEOOXOIUMBIX TEOPETHUCCKHUX
3HAHUM U IPAKTUYECKUX YMEHUN U HABBIKOB.

5) IpuHIMT pe3yIbTATUBHOCTH — B IPOTPaMME JIOJDKHO OBITh YKa3aHO, YTO Y3HACT U YeMy HAYIHTCS KaKIbIi peOCHOK.

6) [IpuHIMI aKTyaabHOCTH MPEAIOJaraeT MaKCUMaJIbHYIO MPHOIMKEHHOCTh COJCPIKaHUs TPOTPaMMbl K PealbHBIM
YCIIOBUSIM KHU3HU U JIEITEIBbHOCTD JIETEH.

7) TIpuHIMI AeSTEILHOCTHOTO MOAX0/1a — JIFOObIC 3HAHUS TPHOOPETAIOTCSI pEOCHKOM BO BpEMs aKTHBHOM JICATEIIBHOCTH.
8) INpuHIHMI KyJIbTYpOCOOOPa3HOCTH OCHOBBIBACTCS HA IIEHHOCTSX PErHMOHAIBLHOM, HAIIHOHAIBHONH U MUPOBOM KYJIBTYDHI,
TEXHOJOTUYECKH PEATU3YETCS MO CPEACTBAM KYJIbTYPHO-CPEAOBOIO MOAXO0JA K OPraHU3aLMM JICSITEIBHOCTA B JETCKOM

00BbEeIMHEHUN.

9) [IpuHLMI TapMOHHUH MPOCTOTHI U KPACOTHI JIEKUT B OCHOBE JII000OTr0 BHIA AEITEIbHOCTH, OAHOBPEMEHHO SBJISCTCS
KpUTEPUEM TBOPUYECKOM ACATEILHOCTH U PE3yJIbTATOM B MPOIIECCE CaMOPa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH.
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3aHATUS CTPOSITCS TaKUM 00pa3oM, 4YTOOBI ydallhecs CO3HATEIbHO M aKTUBHO oBlajeBaid 3YHamu, 4ToOBl y HUX
pa3BHBaJIach TBOpUECKasi aKTUBHOCTh U CAMOCTOSATEIBHOCTh. TOJIBKO € Y4€TOM ATHX MPHUHIIUIIOB MOTYT OBITh IOCTUTHYTHI
BBICOKHE PE3YJIbTAaThl B OBJIAJACHUU 00YyUaIOIIUMHUCS 3HAHUSIMU U MTPAKTUUECKUMU HaBBIKAMU.

Ileoazcocuueckue mexHoJiocuu, UCII0JIb3YEMBIC I10 IIPpOrpaMme «becnnioTHbIE JeTaTeJbHbIE almapaTbD»

Texnonozus oughghepernyupyemozo 06yueruss CiocoOCTBYET CO3AAHUIO ONTHUMABHBIX YCIOBUM JIJIS pa3BUTHS MHTEPECOB U
criocoOHOCTeH ydyamuxcsi. MeXaHu3MOM peali3aliii SBISIFOTCSI METO bl MHMBUIYAILHOTO O0YYCHUS.

Texnonoz2us AUYHOCMHO-OPUEHMUPOBAHHO20 00YUeHUs — ITO OpTraHM3alldsl BOCHHUTATEIHHOTO TMpOIecca Ha OCHOBE
IIyOOKOTO YBKCHHS K JJMYHOCTH peO&HKa, yuéTe 0COOCHHOCTEH ero WHIWBHIYaJIbHOTO Pa3BUTHS, OTHOIICHUS K HEMY
KaK K CO3HATEJIbHOMY, MOJTHOMPABHOMY U OTBETCTBEHHOMY YYaCTHHKY 00pa30BaTEIBHOTO Mpolecca. ITo GopMUPOBAHUE
LIETTIOCTHOM, CBOOOHOM, PaCKPEMOIMEHHONW JIUYHOCTH, OCO3HAIOIIEH CBOE JOCTOMHCTBO M YBaKaroIIeH JOCTOMHCTBO M
CBOOOTy APYTHUX JIFOJICH.

Texnonozus npobremHoco 00yueHusi CTABUT CBOEH I1I€TbI0 DPAa3BUTHE IO3HABATEIHHOM AKTHMBHOCTH W TBOPYECKOU
CaMOCTOSITEIBHOCTH ~ y4yaluxcs. MeXaHu3MOM peajau3alii  SBISETCS TMOUCKOBBIE METONBI, NpHeMa MOCTaBKHU
MO3HABATEJBHBIX 3aJ1a4, TOCTABUB TEepe]l yUAIIUMUCS 33J1ady, KOTOPYIO OHU BBITIOJHSIOT, UCMOJIb3Yysl UMEIOIIUECS Y HUX
3HAHUS U YMEHUS.

Texnonozus pazeusaroujeco obOyuenus, TMPU KOTOPOM TJIABHOM IENbIO SIBIAETCS CO3JaHUE YCIOBUU [JII Pa3BUTHUSA
TICUXOJIOTHYECKUX OCOOCHHOCTEN: CIIOCOOHOCTEH, MHTEPECOB, TUYHOCTHBIX KAa4€CTB U OTHOIICHUM MEXY JIOJIbMHU, MIPU
KOTOPOM YYHTBIBAIOTCS M HCIIOJIB3YIOTCS 3aKOHOMEPHOCTH Pa3BUTHSA, YPOBEHb M CIIOCOOHOCTH WHuBHayyma. Iloj
pa3BUBAONIMM OOy4YE€HHEM TOHMMAETCS HOBBIM, aKTHUBHO-ACATEIBHBIM CHOCO0 OOyuYeHus, HAYIIUH Ha CMEHY
00BSACHUTENHHO-UTFOCTPATUBHOMY CITOCOOY.

Texnonocuu compyorHuuecmea peain3y0oT PaBEHCTBO, MApPTHEPCTBO B OTHOIIEHUSX meaarora u pedenka. Ilemaror u
yJanigecsi COBMECTHO BBIPaOATHIBAIOT II€IM, COJEp)KaHUE, MAI0T OILEHKH, HAaXOJiCh B COCTOSHUHM COTPYJIHHUYECTBA,
COTBOpPYECTBA.

300oposvecbepezarouyue mexunonocuu — Co3gaHue KOMILUIEKCHOW CTPATEeTHUH YJIYUIICHHUS 3I0POBhS yUaIIUXCs, pa3padoTKa
CHUCTEMBI MEp IO COXPAHCHUIO 3JI0POBBS JIETeH BO BpeMs OOyYEeHHS U BEIPaOOTKa 3HAHWA W HABBIKOB, KOTOPBIMHU JIOJDKCH
OBJIQJICTh YUYalUHCS.

31



HH¢0pMaI4MOHHbl€ mexrnoJjiocuu, UCII0JIb3YIOIHC CIICHIHAJIbHBIC TCXHHYCCKUC I/IH(i)OpMaI_II/IOHHI)Ie CpcacCTBa: KOMIIBIOTCP,
ayano-, BUICO-, TCIC- CPCIACTBA O6y‘IeHI/I}I.

Hcnonp3oBanune nepeurciIeHHbIX TEXHOJIOTUM XapaKTepr3yeT LeIOCTHBIN 00pa30BaTeNbHbBIN MPOIIECC U sBIsieTCS PopMoit
OpraHu3aIuu Y4eOHOU U TBOPUYECKOM NeATeNbHOCTH, T/Ie KaK/IbIii peOCHOK HE TOJIbKO 0OecreunBaeTcs MoJIHON cBOOOA0M

TBOPYECKON MHUIIUATUBBI, HO U HYK/IA€TCS B IPOJTyMaHHOM CTpaTeruu, 0TOOpE CPEACTB BhIpaKEHUS, TIIAHUPOBAHUHU
NEATEIIBHOCTH.

32



Memoouxa npogedenus 3aHAMUSA
OCHOBHBIC CTPYKTYPHBIC DJIEMEHTHI
Bemynumenvuas wacme. T1okas roToBOro U3eNus OTASIBHO U B KOMIIO3UIIHH

Iloozomoeumenvras uacmo. Pazoop Gopm CI0XKHOr0 U31eIus, OIPEIEICHUE €r0 HCXOAHBIX (POPM.
Ocnognas ywacms. 1103TalIHOE N3rOTOBIICHUE U3AEIHUS 110 HHCTPYKIIHH.

3axnmouumenvuas yacms. CaMocTOsITENbHASI padoTa MO 00pa3ily WM 3aBEPILICHUE U3IENHs, TOTIOJTHEHUE €TO0
CaMOCTOSITEIPHOM (paHTA3MITHOM YacThIO.
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IV.CIIMCOK JIMTEPATYPbI

1. Cnucok JUTEPATYpPhI, peKOMeH)IOBaHHLIﬁ nmeagaroram (KOJIJIeFaM) AJIA OCBOCHHUSA JAHHOI'O BH/JAa J€ATCJIBbHOCTH

No | HaumeHnoBaHue
OcHoBHas

1 benunckas 10.C. Peanuzanusi TUIIOBBIX MaHEBPOB UYETHIPEXBHHTOBOTO BepToJieTa. MOJOIEKHBIM HAyYHO-TEXHUYECKUN BECTHUK.
MI'TY um. H.D. baymana. Onekrpos. xxypH. 2013. Ned. Pexxum moctyna: http://sntbul.bomstu.ru/doc/551872.html (mata oGpameHwst
31.10.2016).

2 I'yppsanoB A. E. MonenupoBanue ymnpasieHus KaapokontepoMm HMuxenepneiii BectHuk. MI'TY um. H.O. baymana. DnekTpoH.
KypH. 2014 Ne8 Pexxum noctyma: http://engbul.bmstu.ru/doc/723331.html (nata o6pamenus 31.10.2016).

3 | Ebumos. E. IIporpammupyem kBagpokontep Ha Arduino: Pexum moctyna: http://habrahabr.ru/post/227425/ (nata obpamienus
31.10.2016).

4 Nuctutyr TpaHcmopra U cBs3u. OCHOBbI  a’pOoAMHAMMKM W JuHamuku nonera. Pura, 2010. Pexum gocryna:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (nata oopamenus 31.10.2016).

5 | KanaraukoB A.H., Kpumenko A.Il., TkaueB C.b. [lonycTuMble MpOCTpaHCTBEHHBIE TPAEKOPUH OECIIUIIOTHOTO JIETATENILHOIO anmnapara
B BEPTUKAJIBHOU MJIOCKOCTH.
Hayxka u o6pazoBanue. MI'TY um. H.D. baymana. OnextpoH. xkypH. 2012. Ne3. Pexxum noctymna:
http://technomag.bmstu.ru/doc/367724.html (nara oopamenus 31.10.2016).

6| MapteiHoB A.K. DkcnepumenTanbHast a3poauHaMuka. M.: T'ocynapcTBeHHOE U3/1aTeNIbCTBO 000POHHOM mpoMmbliiieHHocTH, 1950. 479
c. 13. Mupomnuk U.B. Teopust aBTomaTrueckoro ynpasienus. JIuneitasie cuctemsl. CI16: [Tutep, 2005. 337
JlonojiHuTEABbHAS

7 Penakims Tom's Hardware Guide. FPV- mynbTHKONTEpBI: 0030p TEXHOIOTUH | *kene3a. 25 urons 2014. Pexxum nocrymna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
(naTa ofnamenug 31 10 2016)

8 Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center, Moffett Field, California. P. 21. Pexwum gocryma:
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (nata o6pamenus 31.10.2016).
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http://sntbul.bmstu.ru/doc/551872.html
http://engbul.bmstu.ru/doc/723331.html
http://habrahabr.ru/post/227425/
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
http://technomag.bmstu.ru/doc/367724.html
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf

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 moctyma: http://sal.aalto.fi/publications/pdf- files/eluull_public.pdf (nata oopamenus 31.10.2016).

11 | LIPO SAFETY AND MANAGEMENT: Pexum mocryma:
http://aerobot.com.au/support/trainina/lipo-safety (Jlara o6pamenus 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. VVol.351, Issue 3, March 2014. Pp. 1335-1355. DOI: 10.1016/}.jfranklin.2013.10.021

14 | Jlexumu ot «KonTep-akcnpece» https://youtu.be/GtwG5ajQIvA?t=1344

2. CnMcok JuTepaTypbl, pEKOMEH/I0BAHHOM Y4allluMCs, 1JIsl YCIEeIIHOT0 OCBOEHUs JaHHOI 00pa30oBaTe/IbHOW MPOrpaMMbl

1

Jlexmuu ot «Komnrep-akcnpece» https://youtu.be/GtwG5ajQJIvVA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo03T0
http://alexqyver.ru/quadcopters/

3. CnMcok JUTepaTypbl, peKOMEHA0BAHHOW POAMTE/ISIM B LIeJISIX paclIMpeHHs AUana30Ha 00pa30BaTeIbHOT0 BO3/1elicTBUA U

MOMOIIMA POAUTEC/IAM B oﬁyqe}mn U BOCIIMTAHUU peﬁemca

1

[TonGopka xxypHanos «lllkona ansa poautenein» ot uznarensckoro gomMa MITIY «IlepBoe centaOps» noa pea. C.ConoBeitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2dld1p0T1ZGLWM
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http://sal.aalto.fi/publications/pdf-
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MarepuajibHO-TEXHHYECKOe obecrnedeHne

ITPUJIOKEHME 1

Ne Ha3znauyenmne/kparkoe Croumocts | KosimuectBo | UTOTO
I /1'1 HanmeHnoBanue onucaHue GPyHKIHUOHAJIA
00opya0BaHus
1 Y4eOHoe (00s13aTeIbHOE) 000PYAOBaAHUE
KommutekT asist m3ydeHust OCHOB paii0dJIEKTPOHUKI 1 .
11 Y TIPOTPaMMHPOBAHUS MUKPOKOHTPOJIIEPOB Kommnekr ans
' (6opTOBOIT KOMIBIOTEDP, PAAMOMOIEM, BHIEOKaMepa, POrpaMMHUPOBAHUS KONITEPA
anekTpoHuka, [10)
KonTep st HauanbHOTO 3 .
1.2 Ksagpokonrep DJI TELLO TLWO0O04 3HAKOMCTBA, OTPAOOTKHU
a30B MWJIOTUPOBAHUS
Ksanpoxonrep DJI MAVIC AIR . I wr.
. KonTep mist 00yuenust aspocbEMKe,
1.3 | U11X c ¢doto- Bugeokamepoi Ha .
HacTpoiike u skcmutyatauuu bAC
TUPOCTAOUIU3UPOBAHHOM IOJBECE
st poTo- BUIEOChEMKH 1 mr.
1.4 doto-Bugeokamepa Nikon D3500
npoiiecca oOy4eHust
HagecHoe o0opynoBanue /i KBapoKONTepa 3 KOMILIL.
3amura BuHTOB BIIJIA npu
DJI TELLO TLWO004 ¢ 2 zor. » P
1.5 . [IUJIOTUPOBAHWMU, IPOBEICHUU
aKKyMYJISITOPaMH, JOT1.3apsAKON .
a’POCHEMKHU
(3amuTa BUHTOB)
2 KomnbrorepHoe o0opyaoBanue
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10 mr.
2.1 HoyTOyk yuenuka Pa6ora c I10 BILUIA
T I 1T,
yM0a JUIsl XpaHEHUS U
2.2 Tenexka j1s1 3apsAIKA U XpaHEHUS HOYTOYKOB
3apsIKU HOYTOYKOB
MHorodyHKIIHOHATBEHOE 1
2.3 Moy . IIT.
YCTPOUCTBO

2.4 CeTeBoM yIIIMHUTEIb CeTeBOl yIITMHUTEID

3 IIpe3eHTanimoOHHOE 00OPYI0BAHUE

rnojiayua 1 mr.
3.1 LED nanens UH(GOPMAIIMOHHOTO
Marepuaia
PacxoaHble MaTepuaJibl M 3aNIacHbIE YACTH (BUHTHI 3 xommu.
4 > |IPemoHT 1 TexoOcnyxxuBanue BITJTA
3alUTa BUHTOB, HHCTPYMEHT JIJISl KX 3aMCHbI)
5 Mebeanb
Pa3MereHue y4eHHKOB B y4eOHOM 10 xom.
51 KomrmtekT mebenn M M
KaOWHETE

5.2 CBEeTWILHUK HACTOJBbHBIN rajIOr€HOBBIN Ocselnienne
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5.3

Kop3unsl 17151 mycopa

COop Mycopa U IPOYUX HEMHUIIEBBIX
OTXOJIOB
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MNPHUJIO’KEHHUE 2

IIpaBuia BEIOOpPA TeMBbI POEKTA

CriocoOblI perieHust MpoOIeM HaYWHAIOIMMHU HCCIe0BATEIIMU
BO MHOTOM 3aBHCST OT BbIOpaHHON Tembl. Hamo momoub aetsm
HaWTU BCE TMYyTH, BEAyIIME K JOCTIKEHHUIO 1€, BBIICTUTH
OOLIENPUHSATEIE, OOIIeN3BECTHBIC u HECTaH/IapTHbIE,
aJIbTEpPHATUBHBIE; CIENATh BHIOODP, OLIEHUB 3(PPEKTUBHOCTH KaXA0I0
crocoba.

IpaBunio 1. Tema nomkHa ObITH UHTEPECHA PEOEHKY, TOJDKHA
yBiekaTh ero. MccnenoBarenbckas pabora 3¢ @deKTHBHA TOIBKO Ha
noOpoBOJIBLHOM ocHOBe. Tema, HaBsi3aHHAsh YYEHHUKY, Kakoil Obl
BKHOW OHA HU Ka3ajach B3POCIBIM, HE IACT JOJDKHOTO 3 dekTa.

IIpaBuio 2. Tema nomkHA OBITH BBIMOJIHUMA, PEIICHUE €€
JIOJDKHO OBITh TIOJIE3HO YyYacTHUKAM ucciefoBaHusi. HaTonkHyTh
pebeHKa Ha Ty U0, B KOTOPOH OH MaKCUMAJIbHO pealu3yeTcsl Kak
UCCIIEIOBATENb, PACKPOET JIyYIME CTOPOHBI CBOETO HHTEIUIEKTA,
MOJIyYUT HOBBIC TOJIC3HBIC 3HAHUS, YMEHUS M HABBIKH, — CJIOXKHAs,
HO HeoOXoauMas 3aJa4a Jis rnejaarora.

IpaBuio 3. Tema qoKHA OBITH OPUTHHATIBHON C AJIEMEHTAMHU
HEOXKUJAHHOCTH,  HEOOBIYHOCTH.  OPUTHHAIBHOCTH  CJEAYeT
MOHUMAaTh, KakK CIOCOOHOCTh HECTAaHAAPTHO CMOTPETh Ha
TpaAUIIMOHHBIE IPEIMETHI U SIBJICHUS.

IIpaBuio 4. Tema gomkHa ObITH TaKOM, YTOOBI paboTa MoOria
OBITH BBITIOJIHEHA OTHOCHTENIBHO ObICTpO. CHOCOOHOCTH JIOJITO
KOHIIEHTPUPOBATh COOCTBEHHOE BHUMAaHHE HA OJHOM OOBEKTE, T. €.
JOJITOBPEMEHHO,  IEJIEyCTpeMJIEHHO  paboTaTh B OJIHOM
HaIlpaBJICHUH, Y IIKOJIbHUKA OrPaHUYCHHA.

IIpaBuno 5. Tema gomkHa ObITH gocTynmHOW. OHa JOJDKHA
COOTBETCTBOBATh BO3PACTHBIM OCOOCHHOCTSIM JeTeil. DTO KacaeTcs
HE TOJIBKO BBIOOpAa TEMBI HCCIIECIOBaHUS, HO W (OPMYJIUPOBKH U
otrbopa maTepuaina Juia ee pemenus. OaHa U Ta e mpodiemMa MOXKeT
pemaTbCcsi pasHbIMU BO3PACTHBIMU TPYNIAMU Ha Pa3IMYHBIX 3Tamax

00yueHus.
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IIpaBuao 6. Coueranue xeqaHuil U1 BO3MOKHOCTeH. BriOupas
TeMy, IMeIaror JOJKEH YYEeCTh Halluuue TpeOyeMbIX CPEACTB U
MaTepuagoB — HccleAoBarenbckod  6a3pl.  Ee  orcyTcTBumE,
HEBO3MOXKHOCTh cOOpaTh HEOOXOAMMBIEC TaHHBIE OOBIYHO TPUBOISAT K
MMOBEPXHOCTHOMY PEIICHUI0, TOpOXAarT 'mycrocimoBue". ITO
MEIIAeT PAa3BUTUIO KPUTHUUYECKOTO MBIIUICHHUS, OCHOBAHHOIO Ha
JTIOKa3aTeIbHOM MCCIICIOBAHUM U HA/IC)KHBIX 3HAHUSX.

IpaBuao 7. C BbIOOPOM TEMBI HE CTOUT 3aTATUBATh.
BonbIIMHCTBO yyamuxcs HE MMEKT MOCTOSHHBIX NPUCTPACTHH, HUX
UHTEepechl CcUTyaTuBHBL. [loaTomy, BBIOMpas TeMy, JeHCTBOBATH
clenyer ObICTpO, oKa UHTEpEC HE yrac.
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IIpumepHBbIe TeMbI IPOEKTOB!
MogenupoBanue KBaJpoKONTepa.
[TpoexkTupoBaHue mojeTa Haj TPACCOU ¢ MPENSATCTBUIMHU.

Buneo Hapeska nonetos BOkpyr Ksantopuyma.
Opranusanys FOHKH KBaJpOKOIITEPOB.

IIpumenenune kBaapokonTepoB B [ cOKBaHTYyME.
[TpoexTupoBaHue KBaIpOKONTEPa-TPACIOPTUPOBILHUKA.
ABTOHOMHBI TOJIET 10 3aIAHHOW TPACKTOPHH.

© oo N gk wdE

10 KBangpokonrep — myummii nipyr PobokBanTyma.

HpOIpaMMHpOBaHHe ABTOHOMHOTI'O B3JICTA U ITOCAJIKHN KBAAPOKOIITCPA.

COSI[aHI/Ie IIOMOIIIHWKA IJIA ITPCIIOAaBaTCIII Ha KOHTPOJbHBIX pa60Tax.
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HNPUJTOKEHMUE 3
IIpumep keiica

AspocbeMka «JlJIs 4ero Ha caMmoM JieJie HyKeH 0eCIUI0THBII

JeTaTeJIbHbIH annmapat?»

Ornucanue peanbHOM cuTyaruu (keiica)

Mpur

pa60TaeM B AaIMHMHUCTpaIUH  TCXHOIIApKa W  HaM

HEOoOX0MMO HaOpaTh KpACOYHbIE W MHTEPECHBIE MaTepuaibl IS

caﬁTa, YTOOBI IIPUBJICYDb Ooypllle KJIMEHTOB M KoMmaHMi. Takke

MHOTUC PC3UACHTHI TCXHOIIAPKaA XKAIYIOTCA, YTO, YUUTbhIBAA 60J'II>IJIYIO

TEPPUTOPUIO TEXHOMAapKa, OHU JO CHUX IIOp HE 3HAIOT, KaKk OH

BBIITIAAUT OCIIMKOM, OTCYTCTBYCT HaBHUTallUd 110 TCPPUTOPUHU

TexHomapka. B jomonHeHue HEOOXOIMMO OMPEACIUTh TOUYHYIO

omaab TCPpUTOPUN TCXHOIIAPKA.

OO6m1re Bompockl

ChEMKU?

Yro Ttakoe BITJIA?
Kak yctpoen u paboraet BITJIA?
Kakue nanHbpie OH TO3BOJISIET MTOTYYHUTH?

Yem aspocwémka ¢ BIIJIA oTiamyaercss oT KOCMHYECKOM

Tepmunsl:

Anpocbremka

Hocwurenu u nmoje3nas Harpy3ka

Knaccudukanus (mapiipyTHasi, TMHEIHAS) a9POCHEMKH
Bricora, nepekpsiTue, 6a3uc, uarepsan pororpadupoBaHus
doToMo3anKa

OpTtodororan

Marepuansi:

KomneroTep
WNHuTepHer
ApXUBHBIE MaTepHUabl A3POCHEMKH

[0 pna  oOpaGotku jgaHHBIX  Alpockemku  (Agisoft

Photoscan)

KBagpokonrep

doroamnmnapar

[IItatus

Google Maps

KBagpokonrep ¢ ycTpoiicTBoM a3podoTocheMKu
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