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IMOSACHUTEJIBHASA 3AIIMCKA
HononuutensHas  oOuieoOpa3zoBaTenbHas oOLIepa3BUBalONas MporpaMmma

«KBaapoMup»  uMeeT  TEXHUYECKYIO  HampaBieHHOCTh.  [Ipeamonaraet
JOTOJHUTENIbHOE ~ oOpa3oBaHMe  JleTed B 00JacTh  KOHCTPYMPOBAHUA,
MOJICTUPOBaHUSI U OECHHJIOTHOM aBHAIlMK, MpOorpaMMa TaKkKe HalpaBiieHa Ha
dbopmupoBaHue y JAeTedl 3HAHUNW W HaBBIKOB, HEOOXOIUMBIX i PpabOThI C
OECIUIIOTHHIMU ABUALIMOHHBIMU CUCTEMAMH.

[Iporpamma 103BOJISIET CO3/1aBaTh OJArONPHUSATHBIE YCJIOBHUSL ISl PAa3BUTHS
TEXHUYECKUX CIIOCOOHOCTEN MIKOIBLHUKOB.

Hacrosmass mporpamMMa  COOTBETCTBYET  OOIICKYJIBTYPHOMY  YPOBHIO
OCBOCHUSIM  NPEANOJIaraeT  yJOBJIETBOPEHHE  IIO3HABATEIBbHOIO  HMHTEpeca
oOy4aromierocsi, pacliupeHue ero MHMOPMUPOBAHHOCTU B 00JACTH OECHUIOTHBIX
JeTaTeIbHBIX almapaToB W CHUCTEM, a TaKXke OOoralieHue HaBbIKaMH OOIICHUS U
npuoOpeTeHne YMEHUI COBMECTHOU JIEITEIIHHOCTH B OCBOCHUHU MPOTPAMMBI.

JlanHas mporpamma pa3padoTaHa B COOTBETCTBUHU:

- ¢ TPUKa30M MUHHUCTEpPCTBa MpocBemieHus Poccuiickoit denepanuu oT 9
HOs1O0ps1 2018 1. Ne 196 "OO6 yTBepKaeHUU TOPsIKA OPTaHU3AIMHI U OCYIICCTBICHUS
00pa3oBaTeILHON JIEATEIBHOCTH TI0 JIOMOJHHUTEIBHBIM 00I1e00pa3oBaTeIbHBIM
nporpammam”

- @epepasibHbIM 3ak0oHOM OT 29 gnekabps 2012 1. Ne 273-d3 "O6
obpazoBanuu B Poccuiickoii denepanun"

- KoHnenmuedr pa3BUTHS JIOMOJTHUTEIBLHOTO OOpa3oBaHUs JACTeH OT
04.09.2014 r. Ne 1726-p

[Iporpamma pa3paboTaHa ¢ y4eTOM OCHOBHBIX NPHOPUTETOB B 00JIACTH
JOTIOJTHUTENIBHOTO o0pa3oBaHus, a Takke c yderom Tpeboanuii CaunlluH
2.4.4.3172-14, 3ampocoB poaWTeliel W JeTel, KaK OCHOBHBIX 3aKa3uyWKOB H
MOTpeOHTEIICH MPEIOCTABIIIEMBIX TOTOJHUTEIBHBIX 00pa30BaTEIbHBIX YCIIYT.

HanpaB/jieHHOCTb NPOrpaMMbl. TEXHUYECKas

Buj o6pa3oBaTesibHOI NpOrpaMMbl: y4eOHO-TTO3HABATEIbHAS.

HoBu3Hna HacTosmeld o0pa3oBaTeIbHON MPOTPAMMBbI 3aKITFOYAETCS B TOM, YTO
OHa WHTETPUPYET B cebe MOCTHKEHHS COBPEMEHHBIX W WHHOBAIIMOHHBIX
HaIpaBJICHUI B MaJloil OECITUIIOTHOW aBUALIUH.

AKTYaJIbHOCTH NPOrPaMMbI

B Hacrosiiee Bpemsi HaOJIOAAETCS POCT MHTEpeca K OECHUIOTHON aBUALMU
KaK MHHOBAI[MOHHOMY HAIIPAaBJICHUIO DPa3BUTHUS COBPEMEHHOW TEXHUKH, XOTS
HCTOPUS Pa3BUTHSI ATOTO HaIpaBlieHUs] Havyaach yxe Oosee 100 ner Tomy Haza.
Pa3zBuTre COBpEMEHHBIX W TNEPCIEKTUBHBIX TEXHOJOTHM TMO3BOJISIET CETOJHSA
OCCIUJIOTHBIM JIETATEJIbHBIM ammapaTtaM YCHEIIHO BBIMNOJIHSITh Takue (YHKIUH,
KOTOPbIE B MPOILJIOM ObUIM UM HEJIOCTYIHBI WJIH BBIIOJHSIIUCH APYTUMU CUIIAMH U
CPEACTBaMHU.



brmaromapst pocty BO3MOXHOCTEH M TOBBIIMICHUIO JIOCTYIHOCTH JPOHOB,
MOTEHIIMAJI HMCIOJb30BaHUS HMX B pa3HbIX c@epax 3KOHOMHUKH CTPEMUTEIBHO
pacTér. OTO co37al0 HEOOXOAUMOCTh B HOBOM mpodeccun: omeparop BAC.
Crparermyeckass 3agada Kypca COCTOMT B IIOATOTOBKE CIELUAIUCTOB IO
KOHCTPYUPOBAHHUIO, IPOrPAMMHUPOBAaHUIO U dKcIuryatauuu bAC.

Hacrosimas oOpa3oBaTenbHas HporpaMMa IO3BOJSIET HE TOJBKO OOYYHTh
pebenka wmonenupoBatb U KoHcTpyupoBaTh BIIJIA, HO u TOATOTOBUTH
oOy4Jaromuxcs K MIaHUPOBAHUIO U OpraHu3aliu padboThl HaJ Pa3HOYPOBHEBBIMU
TEXHUYECKUMHU TMPOEKTaMU U B JlaJbHEHIIEM OCYIIECTBUTh OCO3HAHHBIN BBHIOOD
BU/JIA JEATEIIBHOCTH B TEXHUUYECKOM TBOPYECTBE.

Ileparornyeckasi 1eJecOO0Pa3HOCTH HACTOSIIEH NMPOTrpaMMBbl 3aKIFOYAETCS
B TOM, YTO TOCJI€ €€ OCBOCHUSI OOyYarOIIMECs MOIy4yaT 3HAHUS U YMEHUS, KOTOPbIE
NO3BOJIAT UM MOHATH OCHOBBI YCTPOWCTBAa OECHMJIOTHOTO JETATENBbHOTO ammapara,
NPUHIIMITBL pabOThl BCEX €r0 CHCTEM M MX B3aUMOJICUCTBHSI, a TaKKe yNpaBlIeHUE
BIUIA. Hcnonws3oBaHue pa3iIWYHBIX HMHCTPYMEHTOB pa3BUTHSl  (UTPOIPAKTHKA,
KOMaH/Has pabora) geTed MO3BOJUT copMHUpOBaTh Yy pPeOCHKA IEIOCTHYIO
CHUCTEMY 3HAHUM, YMEHUU U HABBIKOB.

2. llesin ¥ 3a1a4¥ MPOrpaMMBbl.

Llenpro porpaMMBbl sIBIsiETCSl (QOPMHUPOBAHUE y O0yUYAIONTUXCS YCTOWYNBBIX
HaBBIKOB TI0 CJICAYIONIMM HAMpaBICHUSIM: MPOEKTHAs JEATEIbHOCTh, TECOPHSI
pemeHus: M300peTaTeNbCKUX 3amad, paboTa B KOMaHAE, adpoJWHAMHUKA W
KOHCTPYHPOBAHHE OeCTMIOTHBIX JeTaTeIbHBIX anmapaTos, OCHOBBI
PaMOAJIEKTPOHUKH M CXEMOTEXHHUKH, MPOrPaMMHUPOBAHUE MHKPOKOHTPOJUIEPOB,
N€THAs OKCIUTyaTamusl OSCHWIOTHBIX aBHAIIMOHHBIX cucTeM. [Iporpamma
HarpaBjcHa Ha pa3BUTHE B peOCHKE MHTEpeca K MPOCKTHOH, KOHCTPYKTOPCKOW |
IPEPUHAMATEIIBCKON JEATSIIBHOCTH, 3HAYUTEIIHPHO PACIIUPSIONICH KPyro3op |
00pa30BaHHOCTH peOCHKA.
3anauu:

OOGpa3oBarenbpHBIC 3a1a4H.

e copmupoBaTh y 00YUYAIOIIUXCS YCTOMYUBBIC 3HAHUS B 00JIACTH MOJEIUPOBAHUS
u kKoHcTpyupoBaHus BAC;

® pa3BUThH Y 00YYaAIOIMNUXCS TEXHOJOTHUCCKUE HABBIKH KOHCTPYUPOBAHHS;

e chopmupoBaTh y OOYYAIOIIUXCS HABBIKM COBPEMECHHOTO OpPTraHW3aIHMOHHO-
SKOHOMHYECKOTO MBINUICHUS, OOCCIICUYNBAIONINX COIHAIBHYIO aJalTaluio B
YCIIOBUSX PBIHOYHBIX OTHOIICHHUH.

Pa3BuBaromue 3agauu:

® IOJCPKATh CAMOCTOSTEIILHOCTD B YICOHO-TIO3HABATEIIHHOM IESITEIHBHOCTH;

® Pa3BUTH CIIOCOOHOCTH K caMOpeali3allii U IeJICYCTPEMIEHHOCTH,

e copMHpPOBATH TEXHUIECKOE MBIIIUICHUE U TBOPUYECCKHUM IMOX0]T K padoTe;
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® DPa3BUTh HABBIKM HAYYHO-HCCIIEIOBATEIILCKON, MHKEHEPHO-KOHCTPYKTOPCKOU H
MIPOEKTHOM JEATEIbHOCTH;
® pPACUIUPUTH ACCOLIMATUBHBIE BO3MOKHOCTHU MBILLICHUS.

BocnurarenbHple 3ajayu.

e copMHpPOBATH KOMMYHUKATUBHYIO KYJIbTYPY, BHUMAHHE, YBAXKEHUE K JIFOISIM;

® BOCMHTAaTh TPYHOIOOME, Pa3BUTh TPYAOBBIE YMEHHUS U HABBIKH, PACIIUPUTH
MOJINTEXHUYECKUM KPYTro30p M yMEHHE IUIaHUPOBaTh palbOTy MO peanu3aiuu
3aMbICJIa, PEABUICHUE PE3YJIHTATA U €0 JOCTUKEHUE;

e copmMHpoOBaTH CIIOCOOHOCTH K MPOIYKTUBHOMY OOIIIEHUIO U COTPYIHUYECTBY CO
CBEPCTHUKAMHU U B3POCIIBIMU B IIPOLIECCE TBOPUYECKOM JIEATEIIBHOCTH.

OTauuuTe/ibHbIE 0COOEHHOCTH MPOrpaMMblI

K OCHOBHBIM OTIIMYUTENHHBIM OCOOCHHOCTSIM HACTOSIIEH MPOrpaMMEI
MOJKHO OTHECTH CJICTYIOIINE ITyHKTHI:

e kelicoBas cucTeMa 00y4YeHUs;

® [IPOCKTHASI IeATEITHHOCTH;

e HarpaBJIeHHOCTH Ha soft-skills;

® ITPONPAKTHKA;

ecpesia JUis pa3BUTHUS Pa3HBIX poJieii B KOMaH/IE;

© COO0IIECTBO MPAKTUKOB(BO3MOKHOCTH OOIIATHCS C IETHMH U3 APYTUX
KBaHTYMOB, KOTOPBIE TPEYCIENN B IIPAKTUKE CBOETO HANPABIICHHUS);

® HAIIPABJICHHOCTH HA PA3BUTUE CUCTEMHOTO MBIIIICHHS;

e pedekcus.

CooTBeTcTBHE NPOrPAMMBbI BO3PACTHBIM 0COOCHHOCTSIM.

[Iporpamma oOpueHTHpOBaHA Ha JOIMOJHHUTEIHLHOE OOpa30BaHUE YYAIIUXCS
cpeaHero mkojgepHOTO Bo3pacTa (11 — 14 mer). OcoOEHHOCTBIO JETEH 3TOro
BO3pacTa SBJISIETCA TO, YTOB ATOT MEPHUOJ MPOUCXOAUT TJIABHOE B PA3BUTHU
MBIIIJICHUST — OBJIAJICHUE TIOJIPOCTKOM IMPOIIECCOM 00pa30BaHUS MOHSATUHN, KOTOPBIN
BEJIET K BHICHIEH (hOpME HWHTEIUICKTYaIbHOW MESITeIbHOCTH, HOBBIM CIOCOO0aM
noBeAeHUs. DyHKIUsA 00pa3oBaHWS TOHSATHH  JIGKHT B  OCHOBE  BCEX
VMHTEJUICKTYaJbHBIX W3MEHEHHWW B 3TOM Bo3zpacre. [ma Bospacra 11 — 14 ner
XapaKTepHO TOCIIOJACTBO  JIETCKOTO  COOOIIecTBa Haa  B3pPOCIBIM.  37eCh
CKJIaJBIBACTCS HOBAs COIMANbHAS cUTyarus pa3BuTus. UaeansHas Gopma — 10, 4TO
pebEHOK OCBaMBAE€T B ATOM BO3pPACTE, C YEM OH PEaIbHO B3aHUMOJIECHCTBYET, — 3TO
o0JlacTb MOpajJbHBIX HOPM, Ha OCHOBE KOTOPBIX CTPOSITCA COLIMAJIbHbBIC
B3aUMOOTHOIIEeHUsI. OOIlleHHe CO CBOMMHM CBEPCTHHUKAMH — BEAYIIUWA THUI
NEATEeNIbHOCTU B 3TOM Bo3pacte. IMEHHO 371eCh OCBaUBAaIOTCSI HOPMbI COI[UATBLHOTO
MOBEJICHUSI, HOPMbI MOpaju, 37eCh YCTaHABIMBAIOTCS OTHOIICHUS PAaBEHCTBA U

YBAXXEHUA APYT K APYTY.



Cpok peanu3anum nporpaMmel: 32 akaJleMUYECKUX yaca
®opMbl 00y4YeHHUsI: OYHAS

Pesxkum 3anusiTuii: 1 pa3 B HEAEIIO

KonanuecTBo 00yuaomuxcs B rpynme: 8 4enoBeK

CocraB rpynmnbl: TOCTOSIHHBII

Oco0ennoctu HaGopa AeTeii: CBOOOIHBIN

YpoBeHb peajiu3aluy JAHHON MPOrPaMMBbl: 03HAKOMUTEIIbHBIM.

OxugaeMblid pe3yJbTaT
Ilpeomemnmnuwie:

npuodpereHre oOy4aroMMUCS 3HAHUW B 00JIACTU MOJIETUPOBAHUS U
KoHcTpyupoBaHus BAC;

3aHATHSL 1O  HACTOAIIEW TMporpamMmMe IMOMOTYT  OOydarouumcs
c(hOopMHUPOBATH TEXHOJOTUYECKHE HABBIKH;

c(OPMHUPOBAHHOCTh  HABBIKOB  COBPEMEHHOTO  OpraHU3alMOHHO-
HSKOHOMUYECKOTO  MBIIUIEHUS,  OOECHEeYMBAIOIIasl  COLHUAIBHYIO
aJanTalyio0 B YCIOBUSAX PHIHOYHBIX OTHOIIEHU.

Memanpeomemnuie:

c(OpPMHUPOBAHHOCTh Y OOYYAIOIIHUXCS CaMOCTOSATEIBHOCTH B Yy4eOHO-
MIO3HABATEIBbHOM JAEATEIBbHOCTH;

pa3BHUTHE CIIOCOOHOCTH K CaMOpealIn3alii 1 1eIeyCTPEMIEHHOCTH;
c(OpPMHUPOBAHHOCTh Y OOYYAIOIIMUXCA TEXHUYECKOTO MBIIUICHUS W
TBOPUYECKOI0 MOJX0/a K pabore;

Pa3BUTOCTh HABBIKOB HaYYHO-HCCJIEI0OBATENBCKOM, HMHKEHEPHO-
KOHCTPYKTOPCKOU U MPOEKTHOM JIESITEIIHHOCTHY 00yYaIOIINXCS;
Pa3BHUTHIC ACCOIMATUBHBIEC BO3MOXKHOCTH MBIIIUICHUS Y 00 YYarOIINXCS.

Juunocmmnoie:

c(hOpPMHUPOBAHHOCTh KOMMYHUKATHUBHON KYJIBTYpbl 0OydYaronimxcs,
BHUMAaHHE, YBAXKCHUE K JIFOISIM;

Pa3BUTHETPYAOIIOONS, TPYIOBBIX YMEHUW H HABBIKOB, IIUPOKHUI
MOJIUTEXHUYECKUN KPYTro30p;

c(hOpMHPOBAHHOCTh YMEHHUS IUJIAHUPOBATh padOTy MO peaTu3aiuu
3aMbICTIA,CIIOCOOHOCTh TPENBHUACTh PE3yJIbTaT W JOCTUTATh €ro, MPH
HEOOXOIMMOCTH BHOCUTh KOPPEKTHBHI B IEPBOHAYAIBHBIN 3aMBICET;
c(hOpPMHUPOBAHHOCTh CIIOCOOHOCTH K TMPOJYKTUBHOMY OOINCHHUIO W
COTPYIHUYECTBY CO CBEPCTHUKAMHU M B3POCIBIMM B IIPOLECCE
TBOPYECKOM JAEATEIBHOCTH.



2. VYAEBHO-TEMATUYECKUH ILIAH

Oo0BeM yacoB

B Tom
YyHcIIe
HauMeHOBaHMe TeMbI Beero | _E
yacoB | 2 =~
"g -
2 =
<]
1 2 3 4
1.Beenenue. Coneprkanue Kypcea. 4 4 0
HcTopus pa3BUTHS KBaIPOKOIITEPOB.
2.OCHOBBI JIEKTPUYECTBA 4 4 0
3.ITmnotupoBanre KBaApOKOITEPa 24 5 19
UTOro: 32 13 19

3. Coaep:xaHnue nNporpaMmbl

Bsenenue

1. BBogHas nekuus O COJAEPKAHMHM Kypca.TeXHUKAa O€30MacHOCTH.

UCTOPHSI pa3BUTUS KBAAPOKONTEPOB.

2. Y4eOHO-METOUYECKUY KOMIUIEKT KONTEP YHUBEPCAI —3HAKOMCTBO C

JeTaIIMU KOHCTPYKTOpa

3. [Ipunmuniet yripaBieHusi, Buasl u crpoenne bITJIA.

4. AsponuHamuka — Hayka o nosieTte. OCHOBBI AIEKTPUYECTBA




5. OcHOBHBIE TOHATUS deKTpuuecTBa. CBETOIHUOI.
6. Pabota ¢ mynbTuMeTpoM. TakTOBasi KHOIIKA.
7. IlepeMeHHOE COTPOTHUBIICHUE

8. Tpan3zucropbl

[IunoTupoBaHue KBaAPOKOITEPA

9.00yuyeHre HaBbIKaM MUJIOTUPOBAHUS KBaJIPOKOMNTEpa HA TIPUMEPE
UTPYILKHU 3aBOJICKON COOpPKU

10.Ynpasnenue nonérom mynbtuxkonrtepa. [punmmn
(YHKIIMOHUPOBAHUS MOJETHOTO KOHTPOJIEpA U alapaTypsl
yIpaBJICHHUS.

11.becKoIeKTOpHBIE IBUTATEIN U PEryasTOpbl UX Xona. [1naTel
Pa3BOJIKU NMUTAHUS

12.C6opka paMbl KBaJIpoKONTEPA.

13.ITatixa ESC, BEC u cunoBoii yacTu.
14. OcHOBBI HACTPOMKHU MOJETHOTO KOHTPOJUIEPA C TOMOIIBIO
KoMIibtoTepa. Hactpoiika anmapaTypbl ynpaBieHUs

15. HMHCTpyKTax MO TEXHUKE 0€30MaCHOCTH MOJIETOB.
16. TIlepBbie yueOHbIE TTOJIETHI: «B3IET/IOCATKAY,

17.11on€Thl: «ynep>kaHue Ha 3aJIaHHOM BBICOTEY, MEPEMEIICHUS
«BIIEpEA-HA3a», «BJICBO- BIIpaBO». Pa300p aBapUifHBIX CUTYAIUH.

18. BrinonHeHne NOAETOB: «TOYHAS TIOCAIKA HA YAAICHHYIO TOUKY,
«KOpPOOOUKaY, CYEITHOK», «BOCBMEPKAY», «3MEIKay, «0OJET O KPYTY».

19. OcHoBbl Buneotpancisaiuu. [Ipumensiemoe o0opyaoBanue, ero
HaCTpOMKa.

20. YcTaHOBKa M OJKIIOUECHUE PAJAHONIPUEMHUKA U
BUJIC0000PYI0BaHUS.
21. [TunoTupoBaHue ¢ ucmnoiab3oBanueM FPV- o6opynoBanus.

22. IlpuHIATIB CO3AaHUS MHXCHEPHON MTPOCSKTHOU PabOTHI.

23. OcuoBsl 3D-nievatu u 3D-MoeTUpOBaHUS.



24. Paborta B rpynnax HaJl MHXEHEPHBIM MPoeKTOM «becnunoTHas
aBUALIMOHHAS CUCTEMAy.

25. IloaroroBka npe3eHTauy COOCTBEHHON MPOEKTHOU pabOThI.

26.11Ipe3enTanus u 3amuTa rpynmnoi cCoOCTBEHHOTO HHKEHEPHOTO
IPOEKTa

4. TlpeamoJiaraemble pe3yJbTAThI
[IpennonaraemMble  pe3yabTaThl OCBOCHHUS MOJHOTO Kypca OOy4deHus 1O
JOTIOTHUTENIbHON o011e00pazoBaTenbHON oO11epa3BuUBaroniei
nporpamMMme «becnuiI0THBIE JieTaTe/IbHbIe annapaTb» cHOPMYIUPOBAHBI UCXOA
U3 TpeOOBaHWM K 3HAHUSM, YMEHHUSIM, HaBbIKaM, KOTOPBIC YdYalluecs JOJDKHBI
npuobpecTd B TMpoliecce OOydYeHHMs Ha BCeX ToJax, C Y4YeToM Leled u
MOCTaBJICHHBIX 3a/a4.

Jluunocmuvwle pe3ynibmamsl 0C80eHUsI OONOIHUMENLHOU 00Ueobpazo6amebHOl
obwepaszsusaroujeli npocpammul

e YBAXHUTEJIBHOE OTHOUICHHUE K KYJIBTYpPE CBOETO HAPOAa;

e OTBETCTBEHHOE OTHOIIIEHHE K O0OYUCHHIO;

e TOTOBHOCTb M CIIOCOOHOCTH K CAMOPa3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE
MOTHBAILIMHM K 00yYCHHIO 1 TTO3HAHUIO B 00JIACTH HAYYHBIX TEXHOJIOTHH;

o OepexHOEe OTHOIICHHE K TyXOBHBIM IIECHHOCTSIM;

e HPABCTBEHHOE CO3HAHWE, YYBCTBO, IOBEJCHUE HA OCHOBE CO3HATEJIBHOTO
YCBOEHHUS O0IEYEIIOBEUECKUX HPABCTBEHHBIX IICHHOCTEH;

e DCTETUYECKHE MOTPEOHOCTH, IICHHOCTH U YyBCTBA.

Memanpeomemnoie pe3yibmamol 0C80EeHUs O0ONOIHUMENbHOU
0bueobpazosamenbHol 0bulepassusawels npocpPammol

Y‘-IaHlI/IeCﬂ Hay4daTCia Ha JOCTYIIHOM YPOBHC!:

e OCBaWBaTh CHOCOOBI PEIICHHS TPOOJIEM TBOPUYSCKOTO M HAYYHOTO XapaKTepa
U ompeesieHus Hanooiiee 3P (EeKTUBHBIX CIIOCOO0B JOCTHIKCHUS PE3yJIbTaTa;

e OPraHU30BBIBaTh COTPYJAHHYECTBO C IEArOTOM M CBEPCTHUKAMH, pabOTaTh B
rpyre;

e BIIQJCTh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH;

e TIPOXYKTHBHO OOIIATHCS M B3aMMOJICHCTBOBATE;

e pa3BHBATh  XYyJIOXKECTBCHHBIC,  IICHXOMOTOPHBIC, = KOMMYHHKATHBHBIC
CIIOCOOHOCTH;



pa3BUBaTh HAOJIOAATENBHOCTh, ACCOLIMATUBHOE MBIIUICHHE, 3CTETUYECKUI U
XYZ0’K€CTBEHHBIN BKYC U TBOPUYECKOE BOOOPAKEHUE.

lIpeomemmnuie pe3yibmamul 0c8oeHUsi 0ONOIHUMENLLHOU 00We0Opa308amenbHoll

obuepaszsusaioujeli npocpammul

Yyarmnecs mo3HaKOMSITCH

C TEXHOJIOTHEH U3rOTOBJIEHUS KBaJpaKonTepa u3 OpocoBOro Marepuana,
CO CXeMaMU U3TOTOBJICHUS KBaJIPAKOITEPA,

C UCTOpHEH BOBHUKHOBEHHS KBaJIpaKoIrepa

¢ mpaBuiamu Th, co cxeMamu U3roTOBICHUS.

Yuyammecs Hay4daTcC::

noa0upaTh KOPIYC, COOTBETCTBYIOIIME II€MH, MOoAOMpaTh IBETa s
W3ICIINM;

YUTATh CXEMBI,

CaMOCTOSITEJIbHO COOMpaTh TOJACJIKH 110 CXeMaM, BBIOMpATh W3JEIus,
KOTOPBIE CaMH JICTH OYyT BBITIOJIHSTh.

oOpamarbcss C KOJIOMIMMH U PEKYIIUMH HWHCTPYMEHTAMH, KJICAIIUMHU
COCTaBaMH,

anmnec;l IMoJIy4aT BO3BMOKHOCTD HpI/IO6pCCTI/I:

5.1.

NEpBOHAYATbHBIE TPEACTABICHUS O BIUSAHUM HAYyYHOTO TBOpPYECTBA HAa
Pa3BUTH ACTETUYECKOTO BKYCa, BOOOpAKEHNUS;
HABBIKW MCIIOJIHEHMSI TIOJIETI0OK M3 OyMaru, KapToHa, rjaactmacca!

5. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBbI

MeToanueckoe odecreueHme

Opranuzanuu 00pa3oBaTEIBLHOTO nporecca o JOTTOJTHUTEITbHO M
o01eo0pazoBaTeIbHOM oO1epa3BuBaroniei
nporpaMMe OCyIlIeCTBIsAeTCSI0UHO. KoMIUIeKCHbIE  3aHATHS  MPOXOJAT 1O
KOMOMHUPOBAHHOMY THITy, TaK KakK BKIIOYaeT B ce0s TOBTOPEHHE
MPOMICHHOTO, OOBSICHEHHE HOBOIO, 3aKpEIUICHHWE MaTepuajia U MOABEICHUE
UTOTOB.

Ha 3aHsaTusix HCHONB3YIOTCS CIENYIOIIUE POopMbl U MEMOObl  pearu3ayuu
npocpammbi.
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Paznuunsie popmour yaeOHOU pabOTHl (BUJ 3aHITHSI) CYHIECTBEHHO MOBBIIIAIOT
3¢ (PEeKTUBHOCTh 3aHATHUA W UHTEpec oOyyammuxcsi K HuM. [Iporpamma
Mpe1yCMaTPUBAET HCIOIb30BaHUE (POHTANBHOM, WHAMBUIAYAIbHOM, TPYIIIOBON
dbopm yueOHOU paboThl ydamuxcs. OpoHTabHas GopMa MpeArnoiaraeT Mmojaavy
yuyeOHOro martepuaia BCEMY KOJUIEKTHBY yuwamuxcd. WHauBuiyanbHas ¢opma
OpearnoiaraeT CcaMoCTOATEIbHYI0 paboTy yuamerocd. [lpy 3toM meparor
OKa3bIBAET y4alllEMYCs TAKYIO ITOMOIIb, KOTOPasl HE MOJABIISIET €r0 AKTUBHOCTU U
CIIOCOOCTBYET BBIPAOOTKE HABBIKOB CAMOCTOSATEIbHOM paboThl. B xoae rpymnmnoBoit
paboThl ydallUMCsl MPEJOCTABIAECTCS BO3MOXKHOCTh CaMOCTOSITEIBHO TMOCTPOUTH
CBOI0 pPabOTy Ha OCHOBE NPUHIMIA JEAThIBHOCTHOrO MOAXxoAa. [ 'pyrmoBbie
3aHATHS TO3BOJISIOT BBINOJIHATH CJIOXKHBIE TPYJIOEMKHE PabOThl ¢ HAMMEHBIIMMU
3aTparaMM Marepuajia W BpeMeHH. [Ipm 3TOM KaxJplii 00y4arommuiics
oTpabaThIBa€T NpPHUEMBbl HA OTIEIBLHOM (hparMeHTe, KOTOpBIM SIBISETCS 4YacTbIO
L[EJIOT0 U3JEIINSL.

Ecnmu rosoputh o ¢dopmax ydeOHBIX 3aHSATHUH, TO OCHOBHAash Macca y4eOHOTO
BPEMEHU OTBOAMTCS Ha JEKIMOHHO-NPAKTUUYECKUE 3aHSATUS, TJI€ ONTUMAJIbHO
COUETAIOTCSA TEOPHS U MPAKTUUYECKUE YIPaKHEHUS. ITO 00YCIOBICHO CIEMPUKON
Kypca: yToObl 3(GEeKTUBHO OBIANETh HABBIKAMHU PAa0OTHI ¢ OymMarod M HHUTKamH,
HY>KHO BCJIE]I 32 TEOPETUUYECKUM U3YYEHUEM MTPUEMOB OTPabOTaTh UX HA MPAKTHUKE.
B uncrom Buae nmpakTUdecKue U JIEKIIMOHHBIE 3aHATHUS MPEACTABICHbl B MEHbIIECH
CTETICHU.

[fomumo JeKIMHA W TNPAKTUYECKUX 3aHATHH MporpaMma MpeaycMaTpUBaeT
BBICTaBKH, KOHKYPCHI PO eCCHOHAIBHOTO0 MACTEPCTBA, TECTUPOBAHHUE.

BricTaBku, spMapku, KOHKYPChl TPO(ECCHOHATBLHOTO MAacTepCTBA IMO3BOJISIOT
IPOJIEMOHCTPUPOBATh PE3YJIbTAThl CBOUX TPYAOB 3a ONPEAEICHHBIM MEPUO
BpEMEHU. JTO MO3BOJISIET yYAITUMCS KPUTHUECKH OLIEHUBATh CBOM PabOTHI, JTydIlie
MOHATh UX JOCTOMHCTBA U HEJIOCTATKH, YTO SBJISIETCA CTUMYJIOM ISl AAIbHEHIIErO
TBOPYECKOTO POCTA.

B mporpamMmme npeaycMOTpPEHBI KOHTPOJBHBIE YacChl MOCIE HM3YYEHHUS KaKI0ro
61oka. Ha 3TuX 3aHATHSIX Mearor MpoBOJIUT TECTHI, AHKETUPOBAHNUE, BUKTOPUHBI,
BBICTaBKH C IEJIbIO BBISIBJICHUS Ka4e€CTB 3HAHWUM, YMEHUIA, HABBIKOB 00yUYaIOIIUXCSI.

Uro xkacaercs mMemodog paboOThl, TO TporpaMma TMPEAINoJiaraeT COYCTAHMS
PENPOAYKTUBHOM W TBOPYECKOW NEATEIBHOCTH. BO BpeMsi 3HAKOMCTBA ¢ HOBBIM
MaTEepHAIOM JIESTEIBHOCTh HOCUT PENPOAYKTUBHBIN XapaKTep, TAK KAK ydalluecs
BOCIIPOM3BOJIAT 3HAHUS M CIOCOOBI JeicTBHil. PenpoaykThBHaAs AEesSTEIbHOCTH
BbIpakaeTcsi B Qopme yrnpaxxHeHuil. [loMck HOBOro CTHWIISI, HOBBIX 3JIEMEHTOB,
co3JaHusi pabOT MO COOCTBEHHOMY JCKHU3Y SBISIETCSI MPUMEPOM TBOPYECKOM
NEATETBbHOCTH.

Cpenu MeTONOB, OIpEeAeisieMblX IO HUCTOYHUKY HH(OpMalMKM, Ha 3aHATHUSIX
UCIIOJNb3yeTCsl O0BsICHEHHE (IIPU 3HAKOMCTBE COCBOMCTBAMHM OyMaru, MpsbKH,
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HUTOK, C TEPMUHAMU), UHCTPYKTAXK (OOBSICHEHUE MPaBUIbHBIX MPUEMOB PaOOTHI,
UCIIpaBJIeHUE M MpeAynpexaeHue omuook), Oecena (HeoOxXoauma IS
NpUOOPETEHHs] HOBBIX 3HAHMM W 3aKpeIJIEeHUuss HMX IMyTeM YCTHOro OOMEHa
MHEHUAMH). bonbiioe 00pa3oBaTENbHO-BOCIUTATEIBHOE 3HAYEHHE HMEIOT
Oecenbl. JleMOHCTpallMOHHBIE METOJbl PEATU3yIOT MNPUHUMUIT HATISIHOCTU
oOyuenus. JleMoHcTpanusi MPUCYTCTBYET MNPAKTHUYECKHM HA KaXIOM 3aHSATUU U
COYETAETCS CO CIOBECHBIMU METOAAMH.

[Tenarory Heo6X0 MO JOOUBATHCS PAIIMOHAIBHOTO BEIOOPA METO0OB U
ONTUMAJIBHOTO UX COUYCTAHUS.

Bocnumamenvuas cocmasjiAinuas pes3ylonmamoe.

VYBneuenve peGéHKa M30paHHBIM BUOM JIEATCIILHOCTU BBIPAXKAETCS B MPOSBICHUU
WHUIIMATUBBl HA 3aHSATHUM, CHCTEMAaTHYECKOM YyYacTUM B KOHKypcax H
MEPONPUATUSAX W PE3YJIbTATUBHOCTU JeaTesibHOCTH. CrocoOHOCTh paboTaTh B
KOJUIEKTUBE U JICJIUThCA JIMYHBIM ONBITOM. OTBETCTBEHHO OTHOCUTCS K
pe3ybTaTaM BBIMOJHIEMOM paboTHI.

TemaTuka 3aHATHH CTPOMTCS C YYETOM HWHTEPECOB YYallIMXCs, BO3MOXXHOCTH HMX
caMOBBIpaXeHHs. B Xome yCBOGHHS JI€TBMHU  COJCp)KaHUS  TPOTPaAMMBI
YUUTBHIBACTCS TEMIT PAa3BUTHS CICIUAIBHBIX YMEHHH U HABBIKOB, CTEICHb
NPOJABUHYTOCTH MO 00pa30BaTEIHLHOMY MapIIpyTy, YPOBEHb CaMOCTOSTEIHLHOCTH,
yMeHre paboTaTh B KOJUICKTHBE. [Iporpamma TO3BOJSET WHIWBUIYaTU3UPOBATH
CIIO)KHBIE paboThl: 0oJiee CHIBHBIM JIETAM OyJeT WHTepeCcHa CIIOJKHAs
KOHCTPYKITUS, MEHEE TOJIMOTOBIICHHBIM, MOXKHO TIPEJIOKHUTh paboTy mporie. Bee
3aHATHS YCTPOCHBI TaK, YTO KaXKIO€ 3aJaHWe JaeT BO3MOXHOCTh DPEOCHKY
NpPOSIBIISITh CBOM  TBOPUYECKHME CIIOCOOHOCTH, HE OrpaHHYUBasi CBOOOIY,
BoOOpakeHne u (haHTa3UIo.

PazHooOpazue mpodeccrHoHaTbHBIX TEXHUK, XYAO0XKECTBEHHBIX TPHUEMOB Ha
3aHATHSIX TOMOTAET PACKPHITh WHAMBUAYaTbHBIE BO3MOXKHOCTH M CIOCOOHOCTH
KaXJI0T0, TO €CTh TPOSBUTH CBOE 5, OTKPHITh ce0s, KaK JTUYHOCTh. | JIaBHas
0COOEHHOCTD 3aHATUH - MHAUBUAYAITBHBIN TOIX0 K KOKIOMY peOeHKY, HAyUnTh
ux paboTaTh C pa3HBIMHU MaTepUaIaMHu.

5.2.MarepuajibHO-TeXHHYECKOe obecreyeHue

AnmapaTHoe H TeXHHYeCKoe ofecneyeHmne:

Pabouee mecto oOyuaromierocs:
HOYTOYK: TIPOM3BOAMTENBHOCTh Tporieccopa (mo Ttecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne wmenee 2000 enunui; 00BEM

onepatuBHOM namsTu: He MeHee 4 ['0; 00bém Hakonutens SSD/eMMC: He meHee
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128 I'6 (M1 COOTBETCTBYIOLIUH MO XapaKTEPUCTUKAM MEPCOHAIbHBII KOMIIBIOTED C
MOHHUTOPOM, KJIIABUATYpPOIl U KOJIOHKAMH );

MBIILIb.

Pabouee MecTo HacTaBHUKA:

HOyTOYK: mporieccop IntelCore 15-4590/AMD FX 8350 — ananoruynas wiu 0osee
HOBasi Mojenb, rpaduueckuii mpoueccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 — ananoruynas win Oojiee HOBas MOJIENb, 00BEM ONEPATHBHOMN
namsaT: He MeHee 4 ['6, BuneoBbixonq HDMI 1.4, DisplayPort 1.2 unu 6onee HoBas
MOJieNb (MM COOTBETCTBYIOLIUHN MO XapaKTEPUCTUKAM TNEPCOHAIBHBIM KOMIIBIOTED
C MOHMTOPOM, KJIABUATYPOU U KOJOHKAMHU);

pe3eHTAIMOHHOE 000PYJO0BaHUE C BO3MOXXHOCTBIO MOJKIIOUEHHUS K KOMIIBIOTEPY
— 1 KOMIIJIEKT;

GaunmyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas JI0CKa, COOTBETCTBYIOIIHMI HabOp
NUCbMEHHBIX IPUHAJJIEKHOCTEH — 1 1IT.;

enuHas cetb Wi-Fi.

5.3 KaapoBoe obecnieuenue

TpeboBanuss k kBanmdUKAIMA Teaarora: cpeaHee npodeccroHaabHOE
o0Opa3oBaHHME WM BBICIICE IIEIaroruieckoe OOpa30BaHME, COOTBETCTBYIOIICE
HaNpPaBJICHHOCTH MPOTPaMMBbI WJIH KypcOBast MMOATOTOBKA.

5.4 UudopmannmonHoe odecrieyeHue

Jexuuu | https://youtu.be/GtwG5ajQJvA?t=1344

oT

«Komrrep- | https://www.youtube.com/watch?v=FF6z-bCo3TO0
skcrpecc» | http://alexgyver.ru/quadcopters/

1

2 [TonGopka xypHanoB «lllkona ayis poautenein» OT U31aTEIBLCKOTO JOMa
MI'TIY

«ITepBoe cents6psi» nox pen. C.Conoeitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2did1p0T1ZGLWM
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5.5. Opranu3anuoHHoe odecneyeHmne

IIporpammHoe obecnieyeHue:

- oducHoe mporpaMMHOE 00EeCIIeUeHNUE;
- TporpaMMHOe o0ecredeHue i TPEXMEPHOrO  MOCIMPOBAHUS

(AutodeskFusion 360);
- rpaduyecKuil peaaxKTop.

Pacxoanble MaTepHuaJbl:

Oymara A4 1ist pUCOBaHUS U PaCIleuaTKy;

Oymara A3 njist pucoBaHuUs;

HA0Op MPOCTHIX KapaHJAIIeH — M0 KOJIUYECTBY 00YyUaIOIINXCS;
Ha0Op Y€PHBIX MAPUKOBBIX PyUEK — IO KOJUYECTBY 00YyUaIOIIMNXCS;
ke [IBA — 2 mir.;

KJIeH-KapaHaail — M0 KOJIMYECTBY 00 yJarOIIuXCs;

CKOTY MPO3pavHbIi/MaTOBbIN — 2 IIT.;

CKOTY JIBYCTOPOHHHMM — 2 IIIT.;

KapToH/TodpokapToH st MakeTupoBanus — 1200*800 MM, o oHOMY JIUCTY Ha
IBYX 00yJaronmxcs;

HOK MaKETHBIA — I10 KOJIMYECTBY 00YyJarouxcs;

Je3BUs 7151 HOKa CMEHHbIE 18 MM — 2 miT.;

HO>KHHUIIBI — TI0 KOJIMYECTBY 00 yUarOIINXCS;

KOBPHK ISl pe3KU KapTOHA — TI0 KOJUYECTBY 00yUalOIIUXCSl.

6. MoOHUTOPUHT 00pa30BaTeNbHbIX Pe3YJbTATOB

Kputepuu u cnocoOsl onpeiesieHus: pe3yibTaTUBHOCTH
Buabr konTpos:

e BBOJHBIN, KOTOPBIM MPOBOAUTCS Tepe]l HaYaIOM pabOThI U MpeTHA3HAYCH
JUISL 3aKPETUIEHUS 3HAHUM, YMEHUI U HaBBIKOB IO IPOWJIEHHBIM TEMaM;

e TEKYIIUW, TPOBOJUMEIIN B X0OJI¢ yUeOHOTO 3aHATHS U 3aKPETUISFOIIHIA
3HAHUS 110 JAaHHOU TeMeE;

e HTOTOBBIN, TPOBOJUMBIN MOCJIE 3aBEPIICHUS BCE yIeOHOM MPOrpaMMBl.

@opMBbI TPOBEPKU PE3YJIBTATOB:

e HaOIIOJEHUE 32 JETHMU B Mpoliecce paboThI;

e COPEBHOBAHUS;

e VHJWBUYaJbHBIE U KOJJIEKTUBHBIE TEXHUYECKUECTPOCKTHI.
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(DOpMI)I MOABCACHUA UTOIOB pCain3aliuu MporpaMMbl
e BBINOJIHEHUE MPAKTHYECKUX MOJETOB (BU3YyabHBIX U cFPV);
e TMpaKTHYeCKue paboThl O cOOPKE, MPOrPAMMHUPOBAHUIO U
PEMOHTYKBaAPOKONTEPOB;
e TBOpYECKHE 3aJaHus (TIOATOTOBKA MPOCKTOB U MX MPE3CHTAIINSA).

dopMa TMPOBEACHUS 3aHATUN ISKIUU» MOJPa3yMEBaeT TaKyl (GopMy
3aHATHI, B TPOIIECCE KOTOPBIX MPOUCXOIUT pa3BUTHE Tak Ha3biBaeMbix SOft-skills

(TeopeTI/I‘IeCKI/IX 3HAHUN U KOTHUTUBHBIX le/IeMOB)O6y‘IaIOH_II/IXCSI, a UMCHHO:

TEXHOJIOTUS U300peTaTeNIbCKOM pa3sMUHKHU U Joruka TPU3;
IPOTUBOPEUHE KaK OCHOBA M300pETEHNS;

UJICAJIbHBIM KOHEUHBIN PE3yJIbTaT;

AJTOPUTM IIPOEKTUPOBAHMS TEXHUUECKON CUCTEMBI,
KOMaHJJ000pa30BaHueE;

paboTa B KOMaH/IE;

JIMYHasi OTBETCTBEHHOCTh U TalM-MEHEI)KMEHT;
IIPOEKTHAs EATEIIbHOCTD;

IIPOTYKTOBOE MBIILJICHUE;

YHUBEpCallbHas UpaMuia porpecca;

IUTAaHUPOBAaHNE U TIOCTAHOBKA COOCTBEHHOI'O HKCIIEPUMEHTA;

dopma TPOBEICHUS 3aHATHI «IIPAKTHUYCCKHUE 3aHATHS» MOPA3yMEBACT TaKyIO
bopMy 3aHATHIA, B MpPOILECCE KOTOPBIX IMPOMCXOAUT pa3BUTHE T.Ha3. hard-
skills(HaBBIKOB M YMEHHMIA )00 yUAIOIIHUXCS, & UMEHHO:

paboTa ¢ IPOCTHIM HHCTPYMEHTOM (OTBEPTKA, IACCATHUKH);

pabota ¢ obopymoBanuem hi-tech-nexa (matika, Ja3epHas pe3ka);
paboTa ¢ mTporpaMMHBIM oOecreueHrneM (HacTpOMKa JIETHOTO
KOHTpoOJuIepa KBaJIPOKOMITEPA, MPOCKTHPOBAHUE pambl
KBaJpPOKOIITEPA);

yIpaBlieHuE KBAAPOKOITEPOM.

7. CHHMCOK JIUTepaTypbl

1  benunckas HO.C. Peanuzaiusi TUIIOBBIX MaHEBPOB YETHIPEXBUHTOBOTO
BeproneTra. MOJIOAEKHBIM HAyYHO-TEXHHUYECKUMM BeCTHUK. MITY wum.
H.D. baymana. Onexrpon.xypH. 2013. Ned., Pexum noctyna:
http://sntbul.bmstu.ru/doc/551872.html (nata ob6parmenus 31.10.2016).
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2 TypesnoB A. E. MoaenupoBaHue yOpaBieHUsT KBaJAPOKONTEPOM
Nuxenepubiii BectHuk. MI'TY um. H.D. baymana. Onexktpon.xxypH. 2014

NeR  Pexwum noctvna:  httn://enabul.bmstu.ru/doc/723331.html  (naTa
3 Edwumos.E.IIporpammupyemkBaapokontepaaArduino:Pexxummoctymna:

http://habrahabr.ru/post/227425/(nata oopamenuns31.10.2016).

4 NuctuTyT TpaHcmopra u cBsi3u. OCHOBBI adpOAMHAMUKM WM JTHHAMHKHU
TOJIETA. Pura, 2010.PexumaocTyna:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pd
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5  KanarnuxoB A.H., Kpumenko A.I1., Tkaues C.b. [Jonyctumele

IMPOCTPAHCTBCHHLIC TpaeKopI/II/I6CCHI/IJ'IOTHOF O JICTATCJIBHOI'O aIlliapaTa B

Hayka u obpaszoBanue. MI'TY um. H.D. baymana. Dnexkrpon.xyps. 2012.

Ne3. Pexxum nocryma: http://technomaa.bmstu.ru/doc/367724.html (nata
MapTteiHOB AK. DKCIEpUMEHTAJIbHAS a’POJAMHAMHUKA. M.:

I'ocynapcTBeHHOE
U31aTEILCTBOOOOPOHHOUTIPOMBITINIEHHOCTH, 1950.479¢.13. Mupomnuk . B.

T T i CTIR. TT
ONNTIaO ADTARIATTIITIANT ATN XITTMADTITATTITIaO TITTATITITTO NATINTARNT T . TIman

—~

Ilpuno:kenne 1 Ilenarornyeckue NpUHUMIBI

3aHsTHs 1o porpaMmme MIPOBOJASITCS Ha OCHOBE o0mmx
MEeJarOrHIeCKUX NPUHYUNOB:

1) IIpuHIMIT  TOCTYITHOCTH W TIOCJIEIOBATCILHOCTH TIPEIIOaraeT IOCTPOCHHE
y4e0HOTO Tpoliecca OT MPOCTOTO K CIIOKHOMY.

2) YdeT BO3pacTHBIX OCOOCHHOCTEW — COJIEpP’KaHUE M METOAHMKA PaOOTBI JTOJIKHBI
OBITH OPMEHTHUPOBAHBI HA JIETEH KOHKPETHOTO BO3pacTa.

3) [IpuHIMIT HAISIAHOCTH MPEAToJaracT IIUPOKOE HCIIONIb30BAHUE HATJISIHBIX U
JTUIAKTAYECKUX TMOCOOUM, TEXHUYECKHUX CPEJICTB OOyUeHHS, JENaroIuX y4eOHO-
BOCIIUTATENIbHBIN nponecc 0osee 3G PEeKTUBHBIM.
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4) IlpyHIMIT CBS3M TEOPHH C TPAKTUKOM — OPraHUYHOE COYETaHHWE B PaboTe ¢
JEThbMU HEOOXOAMMBIX TEOPETUUECKUX 3HAHMM M NPAKTUYECKUX YMEHUH H
HAaBBIKOB.

5) [IpuHIHMIT pe3yabTATUBHOCTHA — B IPOTPaMMe JIOJKHO OBITh YKa3aHO, YTO y3HAeT
Y YeMy Hay4uTCs KaX/bli peOEHOK.

6) [IpuHIMI  aKTyaJbHOCTH IMpPEAINOoJIaracT MaKCUMAIbHYIO MPHOIMKEHHOCTD
CoAEp KaHUsI TPOTPAMMBI K pEIbHBIM YCIOBUSIM KU3HU U JEATEIBbHOCTD JIETEH.

7) IlpuHIMn ~ AeATEIBHOCTHOTO IMOJAX0Ja — JII0ObIe 3HAHHUS PHOOPETAIOTCs
peOEHKOM BO BpPEeMsI aKTUBHOM JIEATEIILHOCTH.

8) IpuHIUIT KYJbTYpOCOOOPa3HOCTH OCHOBBIBACTCS HA IICHHOCTSX PErHOHATBHOM,
HAIMOHAJILHONH M MUPOBOMW KYJIBTYPBI, TEXHOJIOTHYECKH PEATM3YETCS IO CPEICTBAM
KyJIbTYPHO-CPEJOBOTO0 TOJAXO0Jla K OpraHWU3allMh JICITCIbHOCTH B  JICTCKOM
00BbEeINHEHUN.

9) [IpyHIMIT TapMOHUM MPOCTOTHI M KPACOTHI JIGKUT B OCHOBE JIFOOOTO BHJA
NEATENIbHOCTH, OAHOBPEMEHHO SIBJISIETCS KPUTEPUEM TBOPYECKON IEATEIBHOCTU U
pe3yJabTaTOM B IIPOLIECCE CAMOPa3BUTHUSI TBOPUECKUX CLIOCOOHOCTEI.

3aHATHSA CTPOATCA TAKUM 06pa30M, YTOOKI yYdqalmuecsa CO3HATCIbHO WM AaKTUBHO
OBJIaJICBAJIN 3YH3MI/I, YTOOBI Y HHX pa3BHUBAJIaCb TBOPYCCKAA AaAKTHBHOCTb U
CaMOCTOSITEIbHOCTh. TOJBKO C YUCTOM OTHUX IIPUHOHUIIOB MOI'YT OBITH AJOCTUTHYTHBI
BBICOKHC PC3YyJIbTAThl B OBJIAACHHU 06y‘IaIOIIH/IMI/ICH SHAHUAMU H HPAKTHYCCKUMU
HaBBbIKaMH.

Ipunoscenue 2 Iledazocuueckue mexnono2uu, NICTIOIb3yEMBbIE TI0 IPOTpamMMe
«becnuJIOTHBIE JIeTAaTeJIbHbIE aNlapaThl»

Texnonoeus oughghepenyupyemozo 00yueHusi CiocoOCTBYET CO3/IaHHIO0
ONTUMAJIBHBIX YCIOBHHM JJI pPa3BUTHUS HHTEPECOB M CIOCOOHOCTEW ydYallMXCH.
MexaHu3MOM peanu3aiuu SBISIOTCS METObI HHINBUTYAIbHOTO 00YUYEHUSI.

o Texnonoecus AUYHOCMHO-OPUEHMUPOBAHHO20 O0OVYEHUs — ATO OPTaHU3aIHS
BOCIIUTATENIbHOIO MPOIECCa Ha OCHOBE TIyOOKOr0 YBaKEHUS K JIMYHOCTH
pebénka, yu€te 0COOEHHOCTEH €ro WHIWBUIYAIBHOTO Pa3BUTHSI, OTHOIICHUS
K HEMy KaK K CO3HATEeJIbHOMY, IIOJHONPABHOMY M OTBETCTBEHHOMY
YY4aCTHUKY 00pa3oBaTeIbHOTO Mpolecca. IT0 (OPMHUPOBAHHUE IIEIIOCTHOM,
CBOOOJTHOM, PAaCKPETOMEHHON JIMYHOCTH, OCO3HAOIIEH CBOE JIOCTOMHCTBO H
yBa)Karolle JTOCTOUHCTBO U CBOOOIY APYTHUX JIIOACH.

o Texnonoeus npobremno2o 00yuYeHus CTAaBUT CBOEM 1IENbI0  pa3BUTHE
MMO3HABATEIbHON AKTUBHOCTH M TBOPYECKOM CAMOCTOSITEILHOCTH YYalluXcsl.
MexaHu3MOM peanu3aluu SIBISETCS MOMCKOBBIE METO/IbI, MPUEMa MOCTABKU
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MO3HABATEIBHBIX 3aJ1a4, MOCTABUB MEpe]l YYallUMUCS 3a/1ady, KOTOPYIO OHU
BBITIOJIHSIIOT, UCTIONB3YsI UMEIOIIHUECS Y HUX 3HAHUSI U1 YMEHUS.

Texnonoeus pazeusaroujeco 00yyenusi, TPU KOTOPOM TIJIABHOM IEIBIO
SIBJISIETCSL CO3/IaHUE YCIOBUH ISl pa3BUTHUS TICUXOJIOTHUECKUX OCOOCHHOCTEM
CIIOCOOHOCTEM, HWHTEPECOB, JIMYHOCTHBIX KA4eCTB W OTHOIICHUU MEXIY
JTIOJIbMH, TIPU KOTOPOM YUYHUTBHIBAIOTCS U HCMOJB3YIOTCS 3aKOHOMEPHOCTH
pa3BUTHSA, YPOBEHb U CIIOCOOHOCTHM WHAMBUAyyMa. [log pa3BuBaronmm
o0ydeHHeM TIOHUMAETCS HOBBIM, AKTUBHO-IIEATENIbHBIN CIOCOO OO0ydeHws,
UYIIUNA Ha CMEHY OOBACHUTEIHHO-WLTIOCTPATUBHOMY CIIOCO0Y.

Texnonoeuu compyonuuecmea peaqu3ylOT PpPaBEHCTBO, TNApPTHEPCTBO B
OTHOIIGHUSIX Tiemarora u pebOenka. Ilemaror u ydaimuecss COBMECTHO
BbIPAOATHIBAIOT €U, COJIEpXKAHUE, JAIOT OIICHKU, HAXOJSICh B COCTOSHUU
COTPYJHUYECTBA, COTBOPYECTBA.

300oposbecbepezarowyue mexnoniocuu — CO3JJaHUe KOMIUIEKCHON CTpaTeruu
YIIYUIIEHUS 3J0POBbsI YUaIIUXCsl, pa3pab0TKa CUCTEMbI MEP 10 COXPAHEHUIO
3JI0POBBS JIeTEH BO BpeMsi 00y4ueHHUs 1 BhIpaOOTKA 3HAHUM M HABBIKOB,
KOTOPBIMH JIOJIKEH OBJIQJICTh yUaIIUACS.

Hngpopmayuonnvie mexrono2uu, NCTONH3YIOIINE CIICIIAATBHBIC TEXHUYECKUE
nH(OPMaIIMOHHBIC CPEJICTBA: KOMITBIOTED, ay/IU0-, BUJIEO-, TEJIE- CPEIICTBA
o0y4eHUsI.

Hcnonb3oBaHue NEpeUnCICHHBIX TEXHOIOT UM XapaKTEPU3yeT 1eTOCTHBIN
oOpa3oBaTeIbHBIN MpoIlecC U sBisieTcs GOpMOI opraHu3alry yaeOHOH U
TBOPUYECKOMU JEATEIBHOCTH, T/I€ KaXKIbI PEOCHOK HE TOJIbKO 00eCTIeunBaeTCs
MOJIHOM CBOOO0M TBOPUECKOM MHUIIMATUBBI, HO U HYXJAeTCs B IPOJyMaHHON
CTpaTeruu, 0T00Ope CPEICTB BHIPAKEHUS, TUTAHUPOBAHUU JEATEIHHOCTH.

[MPUJIOKEHHUE 3
MarepuanbHO-TeXHH4YECKOEe o0ecrevyeHmne
Ne Cron Kommu | Ut
Ha3nauenue/kpaTkoe MOCTh €CTBO or
I onucanue GPyHKIHOHAIA 0
/ 00opynoBaHus
n
1 YuebHoe (00s3aTEIBHOE)
o0opynoBaHme

OcHoBHoI1 Habop (pama,
1. 3a14acT, MOTOPBI, HabopisacoopkukBagpokonTe
1 IPOTIEIUIEPHI, pa

PEryJIATOPHI, MOJICTHBIN

18




KOHTPOJLIEP,
pazuoanmaparypa,
3apsKa, akKyMyJIsiTOPbI)

Kommnext mst FPV-
10JIETOB (Kamepa,

BHJIEOTIEpEIaTUUK
1. A peil ’ KoMrutekT miig nosieros ot
BHJICOTIPUEMHHUK,
2 MEepPBOTO JIUIA
AQHTEHHBI,
MOHHUTOPYHK,
OaTapenku.)
Kommuiexr amnst uzydeHus
OCHOB PaJIMODJIEKTPOHUKH U
MIPOTPpaMMHUPOBAHUS
1. porp P KommiextmisimporpaMMupoB
MUKPOKOHTPOJIJIEPOB
3 . AHMSIKOTITEPA
(6opTOBOI KOMITBIOTED,
paaromojieM, BUIe0OKaMepa,
anekTpoHuka, [10)
Konrep s
1 Ha4aJIbHOTO
4' KBagpokonrep 3HAKOMCTBA,
0TpabOTKH a30B
MAJIOTUPOBAHUS
KBagpok
omTep C
(hoToxam Konrepmist oOyuenne
1. | epoii Ha P yaer
a’pOCHhEMKE, HACTPOUKE U
5 | rupocrtad
obcnyxuBannto bAC
WIN3UPO
BaHHOM
MoJiBece
KounsepTtomian s
1 0o0yueHus1 HaCTpoiike,
6. Kongeprornan 00CITY’)KMBaHUIO 1
skcrutyaranuu bBAC
NEPCIIEKTUBHBIX TUIIOB
1 ®doTtokamepa st
7' doTtokamepa YCTaHOBKH Ha
KOHBEPTOIUIaH
BAC st oOydenust azam
1. VYuyebnas BAC Il yi
MUJIOTUPOBAHUS
8 CaMOJIETHOTOTHUIIA
OECIUIOTHBIX CaMOJIETOB
KBangpokonrepC 3
1 JIOTI. Kontep mis otpaboTku
9' aAKKyMYISITOPaMU, HABBIKOB MUJIOTHPOBAHMUS,
JIOT1. 3apsIAKOM U MIPOBEACHUS a3POCHEMKHI
3al[UTON BUHTOB
1.
3HaKOMCTBO C IPUHIUIIAMHU
1 Pyuxagns 3D-neuatu PUHI
3D- nevaru
0
2 KomnbrorepHoeodopynosan

ue
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1 Hoyrbyxk Pa6orac I10 BIUIA
2.
5 Mpiib Pa6ora ¢ I1K u/unm HOyTOyKOM
2. Tenexka 11 3apsAaaKku U Tymba 151 XpaHeHus u
3 XpaHEeHUs! HOYTOYKOB 3apsiiKu HOYTOYKOB
2. MHor KIMOH
MDY oroyH uoHa
4 BHOEYCTPOMCTBO
2. N .
5 CeTeBONYNIMHUTET CeTeBoONyUIMHATEITH
3 IIpe3eHTALIHOHHO0E000PY/I0B
aHue
3. rnogayanHGpopMaliox
LED nanens A (hopman

1 HOromarepuasa
3.
2 Hacrennoekpemnienue kpemienne LED manenu
4 Pacxognbie MaTepuaJbl U

3anacHble YaCcTH
5 Mebean
5. Pa3Menienue yueHUKOB B

Kommiektmebenu m ¥
1 ydeOHOM KaOHUHETe
5. | CBeTHIBbHUKHACTOILHBINATAIIO

. OcBemnienune
2 T'€HOBBII
5. COop Mycopa U IIpOUnX
Kopaunsiiismycopa p Mycop P

3 HEIHIIEBLIX OTXOI0B
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INPUJIOKEHUE 4
IIpaBuia BpIOOpa TeMBI IPOEKTA

CriocoObl pemieHust mpoOIeM HAYMHAIOIIUMU HCCICIOBATEISIMA BO MHOTOM 3aBHUCST OT
BBIOpaHHOW TeMbl. Hamo MmomMoub JHETSIM HAWTH BCE IyTH, BEAYIIHE K JAOCTHDKCHUIO IICIH,
BBIZICTIUTh OOIICTIPUHSTHIC, OONICW3BECTHBIC M HECTAHIAPTHBIC, AJIBTEPHATHUBHBIC; CHCIATh
BBIOOD, OIIEHHUB AP PEKTHBHOCTH KAXKIOTO CIOCO0a.

IpaBuiao 1. Tema gomkHa OBITH WHTEpECHa pPEOCHKY, OJDKHA YBIIEKATh €TO.
UccnenoBatenbckas padota 3hpexkTuBHA TOJIBLKO Ha JOOPOBOJILHOW OCHOBE. Tema, HaBs3aHHas
YYEHHKY, KaKOW Obl BAXKHOW OHA HU Ka3aJlaCh B3POCIBIM, HE IaCT JOJKHOTO I deKTa.

IpaBuno 2. Tema gomkHA OBITH BBITIOJHKMMA, PEHICHUE €€ JIOJDKHO OBITh MOJIE3HO
y4acTHUKaM ucciefoBanus. HatonkHyTs peOeHka Ha Ty HACI0, B KOTOPOM OH MaKCHUMAaJIbHO
peanu3yeTcsi Kak HCCIIe0BaTelb, PACKPOET JYYIIHE CTOPOHBI CBOEro HWHTEIUIEKTa, TOJYyYUT
HOBBIE TI0JIC3HBIC 3HAHUS, YMEHHUS U HaBBIKH, — CJIOKHAs, HO HE0OXoAuMasi 3ajaqa JijIs mejarora.

IIpaBuno 3. Tema mopKHA OBITH OPUTHHAJIBHOM C DJIEMEHTAMH HEOXUJAHHOCTH,
HEe0ObYHOCTH. OPUTHHATIBHOCTH CJIEIYET MOHUMAaTh, KaK CIIOCOOHOCTh HECTAaHAAPTHO CMOTPETH
Ha TPaJUIMOHHbIE PEAMETHI U SBJICHUS.

IIpaBuno 4. Tema nomkHa OBITH TakoW, 4YTOOBl paboTa Morjia OBITH BBITMIOJHEHA
OTHOCHTENBHO ObICTpo. CMOCOOHOCTH AOJTO KOHIEHTPUPOBATH COOCTBEHHOEC BHHMAaHUE Ha
OJIHOM OOBEKTe, T. €. JIOJITOBPEMEHHO, IENeYCTPEMIICHHO padoTaTh B OJHOM HAIPaBJICHUH, Y
IIKOJIbHUKA OTpaHUYEHHA.

IIpaBuao S. Tema nowkHa ObITh HOCTYNMHOW. OHA TOJDKHA COOTBETCTBOBATH BO3PACTHBIM
O0COOCHHOCTSIM JieTell. DTO KacaeTcsi HE TOJbKO BbIOOpa TEeMbl HCCIEAOBAaHUA, HO U
(dbopMynupoBKU U 0TOOpa MaTepuana Jyid ee pemeHus. OnHa U Ta xe IpodiemMa MOKET periaTbes
Pa3HBIMU BO3PACTHBIMU TPYIIIaMU Ha Pa3IMYHBIX dTanax oOydeHusl.

IIpaBuio 6. Coueranue xenaHuid M BO3MOXKHOCTEH. BpiOupas Temy, memaror AODKEH
y4ecTh HaJuuue TpeOyeMbIX CPeJCTB U MaTepHUaoB — UCCIeoBaTeIbCKOM 0a3bl. Ee oTcyrcTBHE,
HEBO3MOXXHOCTh cOoOpaTh HEOOXOJMMbIE [aHHbIE OOBIYHO TMPHUBOAAT K MOBEPXHOCTHOMY
peuIeHuto, MOpOoXKIaT '"mycrocaoBue". DTO MemaeT pPa3BUTHI0 KPUTUYECKOTO MBILIIICHHUS,
OCHOBAaHHOTO Ha JIOKA3aTEJIbHOM HCCIIEAOBAHUN U HAJIC)KHBIX 3HAHUSX.

IpaBuao 7. C BeIOOpOM TeMBI HE CTOUT 3aTSATMBaTh. BOJNBIIMHCTBO YdYallMXCS HE HMEIOT
MOCTOSIHHBIX NPUCTPACTHH, X MHTEpEChl CUTyaTUBHBI. IloaTOMy, BRIOMpas Temy, JeHCTBOBAThH CIEAYET
ObICTpO, MoKa MHTEpeC HE yrac.
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IIpumepHBIe TEMBI IPOEKTOB:
MopenupoBaHUEKBaAPOKOIITEPA.
IIpoexTrpoBaHue 1ojeTa Hal TPaCCOM CUPENATCTBUAMMU.
IIporpaMMupoBaHre aBTOHOMHOI'O B3JI€Ta U MIOCAAKUKBAIPOKOIITEPA.
Buneo Hapeska nonetoB BokpyrKeanropuyma.
Oprann3anusaroHKMKBaApOKOITEPOB.
IIprMeHneHneKkBapOKONTEPOBBl €OKBaHTyME.
IIpoexTpoBaHUEKBAIPOKOIITEPA-TPACTIOPTUPOBIIUKA.
ABTOHOMHBI MTOJIET MO 3aJaAHHOUTPACKTOPHUH.

© oo Nk

Co3nanue MOMOIIHUKA JUUIS IIPENOAABATENs HA KOHTPOJIbHBIXPAaOOoTax.
10 KBanpokonrep— nyumuiiapyrPobokBanryma.
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