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L. KOMMJTIEKC OCHOBHbIX XAPAKTEPUCTUK NMPOrPAMMBbI

HOACHUTEJIBHAA 3AIINCKA
BBenenue B Hacrosimee Bpemsi peiHOK BIIJIA (GecnmioTHBIX JeTaTeNbHbBIX

anmnapaToB) — CTaJl OYEHb MEPCIEKTUBHOW M OBICTPOPA3BUBAIOIIEHCS OTpaciblo, K
2015 romy pemHok BIIJIA yxe ouenmBanca B 127 mapn mommapos CIIA' n
MPOJI0JKAET akTUBHO pa3BuBaThecsa. OueHb ckopo BIIJIA crtaHyT HeoThemiieMOn
YacThIO TTOBCEAHEBHOM KMU3HU: MBI OyseM ucnoib3oBath BITJIA He Tonbko B CMU
U pa3BieKaTeNbHON cdepax, HO U B HMH(PPACTPYKType, CTPAXOBAHUH, CEILCKOM
X035IUCTBE M o0ecreyeHun 0e30MacHOCTH, MOSIBATCS HOBbIE MPO(deccruu, CBI3aHHBIE
C POCTOM pBIHKA.

Hanpasiennocts  mporpammsbl.  Hacrosmass ~ oOmieoOpasoBarenbHast
oOmiepa3BuBaroIiasl IMporpaMma JONOJHUTEIBHOTO 00pa3oBaHUs JETe HMeeT
HAYYHO-MeXHU4ecKyl0 - HanpaeénenHocmp. llpenmnonaraet  IONOTHUTEIBLHOE
oOpa3oBaHHe JeTeil B 00JAaCTH KOHCTPYHUPOBAHUSA, MOJICIUPOBAHUSI U OCCIHIOTHON
aBUalM, MMPOrpaMMa Tak)Ke HampapiieHa Ha (opMHpoBaHHE Yy JAeTeld 3HAHUU U
HaBBIKOB, HEOOXOAUMBIX Ul Pa0OTHI ¢ OECIMIOTHBIMU aBUALIMOHHBIMU CHUCTEMaMU
(BAC).

[IporpaMMa TO3BOJISIET CO3/aBaTh ONArOMPUSTHBIE YCIOBUSA I Pa3BUTHUS
TEXHUYECKUX CTIOCOOHOCTEN MIKOJIbHUKOB.

Hacrosmias mporpamma COOTBETCTBYET OOIIEKYIBTYPHOMY YPOBHIO OCBOCHHUS U
MpearnosaraeT yAOBICTBOPEHUE TI03HABATEILHOTO HWHTEpeca OO0ydaroImerocs,
pacmmpeHue ero WHGOPMHUPOBAHHOCTH B 00JaCTH OECHHIIOTHBIX JICTATEIBHBIX
arrapaToB M CHCTEM, a Takke oOoralieHue HaBbIKAMU OOIICHUS M MPHOOPETEHHUE
YMEHHUH COBMECTHOM JICATCILHOCTH B OCBOCHHH ITPOTPAMMBI.

HoBu3na HacTosiield o0pa3oBaTebHONW MPOTPaMMBbI 3aKJIIOYAETCSI B TOM, YTO
OHa HMHTErpupyeT B ce0e JOCTHKEHHS COBPEMEHHBIX M HWHHOBAI[MOHHBIX
HaIpaBJIeHUH B Majol OECUIOTHON aBUAIIUU.

AKTyaJbHOCTh  mporpamMmbl  COBpEMEHHBIE  TEHACHUUMU  Pa3BUTHUSA
pOOOTU3UPOBAHHBIX KOMIUJIEKCOB B aBUALMM TOJYYWIM pead3aluio B BUIE
O0ecmtoTHRIX aBUanmMoHHbIX cucteM (BAC).

B mnactosimee Bpemsi HaOmOmaeTcsl JIABUHOOOPA3HBIM pPOCT HWHTEpeca K
OeCrMIOTHOM  aBMAMM  KAaK  MHHOBAIIMOHHOMY  HAllPaBICHUIO  Pa3BUTHUS
COBPEMEHHOW TE€XHUKH, XOTS UCTOPUS PA3BUTHUS 3TOTO HAIIPABJIEHUS HAYANACh YXKE
6onee 100 net Tomy Hazan. Pa3BuTre COBPEMEHHBIX U MEPCHEKTUBHBIX TEXHOJIOTHMA
MO3BOJIACT CETOAHA OCCHHIOTHBIM JIETAaTENbHBIM alaparaM yCIEIIHO BBIOJIHATH
Takue (PyHKLIMH, KOTOpbIE B MPOLLIOM OBLIM UM HEIOCTYIIHBI WU BBIMOIHSIIUCH
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APYTUMH CUJIAMH U CPEACTBAMU.

brmaromapss pocTy BO3MOXHOCTEM M MOBBIILIEHUIO JOCTYHHOCTH JIPOHOB,
MOTEHIIMAJI UCTIOIb30BaHUS X B Pa3HBIX cpepax SKOHOMUKH CTPEMHUTEIbHO PACTET.
310 co3aano HeoOX0IMMOCTh B HOBOM npodeccuu: oneparop bBAC. Ctparernueckas
3ajlaya Kypca COCTOMT B IIOATOTOBKE CIELHUAIUCTOB MO KOHCTPYUPOBAHMIO,
porpaMMHUpOBaHuto U 3kcruryatanuu BAC.

Hacrosimiass oGpa3oBaTenbHasi IporpaMma IO3BOJIIET HE TOJBKO OOYYUTh
pebeHka MoaenupoBatb U KoHCTpyupoBaTh bBIIJIA, HO W NOArOTOBUTH
oOy4Jaromuxcs K IJIAHUPOBAHMIO M OpraHu3aluu padOoThl HAJl Pa3HO YPOBHEBBIMU
TEXHUYECKUMU MPOEKTaMU U B JajbHEHIIEM OCYIIECTBUTh OCO3HAHHBIN BBIOOp BUA
NESITENHbHOCTA B TEXHUYECKOM TBOPUYECTBE.

IHeparornyeckas nesaeco00pasHOCTb HACTOAIICH TPOTPAMMBI 3aKJIFOYAETCS B
TOM, YTO MOCJIE €€ OCBOCHUS 00yUaroluecs MoxyyaT 3HaHus U yMEHUS, KOTOPbIE
MO3BOJIAT UM TMOHSATH OCHOBBI YCTPONCTBA OECIUIOTHOTO JIETATEIFHOTO almapara,
MPUHIIUIBI PAOOTHI BCEX €r0 CUCTEM U UX B3aUMOJICUCTBHUS, a TAKXKE YIIPABICHHUE
BITJIA. Ucnonb3oBaHue pa3anvHbIX HHCTPYMEHTOB pa3Butus soft-skills y nerei
(urpompakTuka, KoMaHaHasi paboTa) B COUETaHUM C pa3BUTHEM y HUX hard-
kommneTeHui (workshop, tutorial) mo3Bosmt copmupoBaTh y peOeHKa IEIOCTHYIO
CUCTEMY 3HAHUM, YMEHHUI U HaBBIKOB.

2. lesn ¥ 3a1a44 MPOrPaMMBbl.

Ilenpro mporpamMmsel sBiaseTCS (HOPMHUPOBAHKHE y OOYYAIONTUXCS YCTOMUHMBBIX
soft-skills u hard-skills* o cieayrOmuM HAIPaBIEHUSIM: IIPOEKTHAS AEATENLHOCTD,
TEOpHsI PEIICHUs M300peTaTelbCKUX 3aaad, padoTa B KOMaHJE, adpOJWHAMHKA U
KOHCTPYHPOBaHUE OeCIUIOTHBIX JeTaTeIbHBIX amnmaparos, OCHOBBI
PATUOAICKTPOHUKA M CXEMOTEXHUKH, IPOrpaMMHPOBAHHE MHKPOKOHTPOJIIEPOB,
nétHas skcruryaranus BAC (OecHMIOTHBIX aBHAIIMOHHBIX cucteM). [Iporpamma
HaIpaBjIcHa Ha pa3BUTHE B peOEHKE MHTEpeca K MPOCKTHOM, KOHCTPYKTOPCKOW
MPEANMPUHAMATEITECKONW JIESITEIbHOCTH, 3HAYUTEIHLHO PACIIMPSAIONICH KPyro3op
00pa30BaHHOCThH PEOCHKA.
3amaun:

OO6pa3zoBartenbHBIC 3aa4H:

e chopmupoBaTh y 00y4aronuxcsi yCTONYMBBIC 3HAHUS B 00JIACTU MOJICIIUPOBAHUS U
koHcTpyupoBanus BAC;

® DPa3BUTH Y OOYUAIONINXCS TEXHOJIOTHUECKIE HABBIKA KOHCTPYUPOBAHUS;

e chopMupoBaTh y OOYy4YaIOIMMUXCS HABBIKK COBPEMEHHOTO OpTraHWU3aIMOHHO-
SKOHOMHYECKOTO MBIIUICHNS, OOCCICYHBAIONINX COIHAIBHYIO aJaNTalnio B
YCIIOBHSIX PHIHOYHBIX OTHOIICHHH.

? «soft-skills» — TeopeTnyeckue 3HaHUS U KOTHUTUBHBIX NpueMsl, «hard-skillsy — ymenus
«paboTaTh pyKamm».
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Pa3BuBaromue 3agauu:

® MOJJEPKATh CAMOCTOSITEILHOCTh B Y4€OHO-I03HABATEIHLHOU €SI TEILHOCTH;

® DPa3BHUTH CIIOCOOHOCTH K CAMOPEATH3AIINHU U TIEJIeYCTPEMIEHHOCTH;

e copMHpOBATH TEXHUYECKOE MBIIIUICHUE U TBOPUECKUM MOIX0]1 K padoTe;

® pa3BUTh HABBIKM HAYYHO-HCCIEAOBATEIBCKOM, WHKEHEPHO-KOHCTPYKTOPCKOM U
MIPOCKTHOM JEATEIbHOCTH;

® pPACHIUPUTH ACCOLMATUBHBIE BO3MOKHOCTH MBIIIJICHUS.

BocnurarenbHbIe 3a0a4u:

¢ c(hopMUPOBATH KOMMYHHKATUBHYIO KYJbTYpPY, BHUMAaHUE, YBAKEHUE K JTHOIAM;

® BOCIMTATh TPYAOIIOOME, pPa3BUTh TPYIOBbIE YMEHHS U HaBBIKHM, PaCUIMPUTH
HNOJUTEXHUYECKUI KPYro3op M YMEHHE IUIAaHHpPOBaTh paboTy MO peaau3aluu
3aMbIciia, MPEIBUJICHUE PE3YJIbTaTa U €r0 JOCTHKECHHUE;

e chopmMupOBaTH CIOCOOHOCTH K MPOJAYKTUBHOMY OOIIEHHIO U COTPYJHUYECTBY CO
CBEPCTHUKAMH U B3POCIBIMH B MPOLECCE TBOPUECKOU AEATENHHOCTH.

OT1anvuTebHbIE 0CO0EHHOCTH NMPOrPaMMBbI

K OCHOBHBIM OTIMYUTEIHHBIM OCOOEHHOCTSM HACTOSIIEH MPOrpaMMEI
MO>KHO OTHECTH CJIETYIOUIUE MYHKTHI:

e KeiicoBasi cucteMa 0Oy4eHUs;

® [IPOCKTHAs €ATEIbHOCTD;

® HanpaBJIEHHOCTh Ha soft-skills;

® UTPOTIPAKTUKA;

ecpejia JUIsl pa3BUTHUS Pa3HbIX POJIEH B KOMAH/IE;

® COOOIIIECTBO MPAKTUKOB (BO3MOXHOCTh OOLIATHCS C JETHbMH U3 IPYTHX
KBAaHTYMOB, KOTOPBIE [IPEYCIENN B IPAKTUKE CBOETO HAIIPABJICHUS);

® HAIIPABJICHHOCTh HA Pa3BUTHE CUCTEMHOI'O MBIIILICHHUS,;

e pediekcusl.

Bo3spacr ngereii [IporpamMmma opueHTHpOBaHa Ha JOMOJIHUTENBHOE 00pa30BaHKE
YYAIUXCS CPEIHEro MKOJIbHOro Bo3pacTa (10 — 14 net). OcobeHHOCThIO AeTei
3TOr0 BO3PACTa SIBJISIETCS TO, YTO B 3TOT IEPUOJI IPOUCXOAUT IIIaBHOE B pa3BUTUN
MBIIIJIEHUS] — OBJIAJIEHUE TIOJIPOCTKOM MPOIIECCOM 00pa30BaHuUs MOHATUH, KOTOPHI
BEJIET K BbICUIEH ()OpME MHTEJUIEKTYaIbHOM AESITEIbHOCTH, HOBBIM CIIOCO0aM
noBeneHus. OyHKMsS 00pa30BaHUs OHATUHN JIEKUT B OCHOBE BCEX
MHTEJJIEKTYaJIbHBIX U3BMEHEHU B 3TOM Bo3pacte. s Bo3pacta 10 — 14 ner
XapaKTEPHO TOCMOACTBO JIETCKOr0 COOOIIECTBA HAJl B3POCIbIM. 3/1€Ch CKJIA/IbIBACTCS
HOBAasl COIMaJIbHAs CUTyauus pa3BuTHs. MneanbHas popma — 10, 4TO peOeHOK
OCBaMBAET B ’TOM BO3pacTe, C YeM OH pEaIbHO B3aUMOJCUCTBYET, — 3TO 00JIaCTh
MOpaJIbHBIX HOPM, HA OCHOBE KOTOPBIX CTPOSTCS COLIMAIbHbIE B3aUMOOTHOIICHHUS.

O6HICHI/I€ CO CBOMMM CBCPCTHUKAMU — BC,Z[YHIPII;'I THUIT ACATCIIBHOCTH B 3TOM BO3PACTC.
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NMeHHO 31€Ch 0CBAMBAIOTCS HOPMBI COLMAIIBHOTO TTOBEAEHN S, HOPMBI MOPAJIH, 3/1€Ch
YCTaHABJIMBAIOTCS OTHOLICHUS PABEHCTBA U YBAXEHU IPYT K APYTY.

KoumnuecTBo 1acoB :70 akageMHUecKUX 4aca
®opmbl 00yyennst O0yueHue MPOBOIUTCS IO OYHOM popme
DopMbl OPraHu3alum JaesaTeJbHOCTH DopMa OpraHu3aluy 3aHATHM:

rpynmnoBasi, WHAUBUIyaJIbHASI, WHAUBUAYaJbHO-TPYIIOBAas M (POHTANbHAS.
[Iporpammoii TpeyCMOTPEHO TIPOBEICHUEC KOMOWHHMPOBAHHBIX 3aHSATHH:
3aHATUSA COCTOST M3 TEOPETUYECKOM M TPAKTUYECKOW 4YacTel, NPUYEM
OoJIbITIee KOJIMYECTBO BPEMEHU 3aHUMAET UMEHHO TTPAKTUIECKAsT YacCTh.

[Ipu mpoBeneHNN 3aHITHI UCTIOIB3YIOTCS CIEAYyIomHe GopMbI pabOTHI:

o Jlexuusi-nuasnor ¢ UCMONIb30BAHUEM METOJIa «TIEPEBEPHYTHIM KIaccy
— Korja oOydYarommMmcsl TpejiaracTcsl K CISAYIOMEMYy 3aHSATHIO
O3HAKOMHUTCSI ¢  MmarepuagamMd (B T.4.  HAWJICHHBIMHU
CaMOCTOSATENIFHO) Ha OMPEICICHHYI0 TEeMy IS OOCYXICHHUS B
dbopmare nuanora Ha MPECTOSIIEM 3aHATHH;

e Workshop u Tutorial (mpaktuueckoe 3anstue — hard skills), uto mo
CyTH  SIBISETCS  Pa3HOBUIHOCTSMH  MacTep-KJIacCcoB,  TJe
0oOy4JaronmMcst MPEAJIaracTCsl BBITIOJIHUTH OIPEACIICHHYI0 padoTy,
pPE3yIbTATOM KOTOPOH SIBIISIETCS HEKOTOPBINA MPOAYKT ((pusudeckuid
WIM BUPTYaJIbHBIM pe3yibTaT). biauskuii aHamor — QpoHTanbHas
dbopma paboThl, KOTJIa OOYYaIOIIMECSs CUHXPOHHO pabOTaloT MOJ
KOHTPOJIEM TIEarora;

e KOH(EPEHINH BHYTPUKBAHTYMHBIC U MEKKBAHTYMHBIC, HA KOTOPBIX
oOy4aromiecs: IeNsATCA OMBITOM JPYT C APYTOM U PACCKa3bIBAIOT O
COOCTBEHHBIX JIOCTHKCHUSX;

e caMoOCTOsITENbHAs paboTa, Koraa oOydYarouuecss BBIIOJHSIOT
WHAVNBUIYabHBIE 3aJaHds B TCEUYCHHWE YaCTU 3aHATUS WU
HECKOJIBKUX 3aHATHUM.

e MeTon KeHcoB (case-study), "mo3rooil mrypm" (Brainstorming),
meton 3amad (Problem-Based Learning) u wmeTton mpoekToB
(Project-Based Learning). IIpumep: keiic — 3ToO KOHKpeTHas 3ajaya
(«cayuaiiy — case, anei.), KOTOPYIO TpeOYyeTCsl pelnTh, AJi 3TOTO B
pPEXKUME «MO3TOBOTO IITYpMay MPEIararoTcsl BapUaHThI PEIICHMS,
MOCJIe 9TOTO BApUAHTHI OOCYXKIAIOTCS W BHIOMpAETCS OJUH WIIU
HECKOJIbKO TYyTeW pemlieHus, Mocjie Yero Hjs pelieHus Kekca
dbopmupyroTcs 6oJsiee MENIKHE 3a7adyd, KOTOpPble OOBEAMHSIOTCS B
IPOCKT u pean3yroTCs C IPUMEHEHUEM MeToa
KOMaH1000pa30BaHusI.

Pexxum 3aHsiTHii 3aHATHS 1O JIONMOJHUTEIBHON 00pa3oBaTeNbHOW Mporpamme
POBOJISITCS 2 pa3a B HENENo 1Mo 2 vaca (MpoA0HKUTENIbHOCTh Y4eOHOTO yaca —
45 munyt). KpaTHOCTh 3aHSTUH W WX TMPOAODKHUTEIBHOCTH O00OOCHOBBIBACTCS



pekomenayembiMu Hopmamu CAHIIMH 2.4.4.3172-14, uensto u 3agayaMu
MPOTPAMMEBI.

Kpurepuu u cnnoco0slI onpeaesieHus: pe3yibTATUBHOCTH
Buabl KoHTpOJIA:

e BBOJIHBIW, KOTOPBIM MPOBOJIUTCS MEPE HAYAIOM pabOThI U MpeJHA3ZHAYCH
JUISL 3aKPETUIEHUS 3HAHUW, YMEHUN U HABBIKOB 110 ITPOMJICHHBIM TEMAaM;
e TEKYIIHH, MPOBOJUMBIN B X0JI¢ yUeOHOTO 3aHATUS U 3aKPEIUISIONIUN 3HAHUS
110 IJaHHOM TeME;
e UTOTOBBII, MPOBOJUMBIN MOCJIE 3aBEPILICHUS BCE yUeOHOUM MporpaMMBl.
DopMbl IPOBEPKHU Pe3yabTATOB:
e HaOJIO/ICHHE 3a IETbMHU B MpoIecce padoThI;
e COpPEBHOBAaHWS;
e HHJAVUBHUAYAJIBHBIE U KOJJICKTUBHBIE TEXHUYECKHUE MTPOEKTHI.
Oxunaevbie pe3yabtarsl  IIpeomemnvie:

npuobpereHre OO0ydYarOMMMUCS 3HAHUM B 0OO0JACTH MOJAETUPOBAHUS U
KoHcTpyupoBanus bAC;

3aHATHS [0  HACTOSAUIEM  mporpaMmMe  MOMOTYT — OOy4YaroIIMMCs
c(opMUPOBATh TEXHOJIOTHYECKNE HABBIKH;

c(OPMUPOBAHHOCTb ~ HABBIKOB ~ COBPEMEHHOIO0  OpPraHHU3al[MOHHO-
HKOHOMUYECKOTO MBIIUIEHHUS, 00ECIIEUNBAIOIIAs COLUAIBHYIO aanTallnio
B YCJIOBUSAX PBIHOYHBIX OTHOLICHUH.

Memanpeomemnuie:

c(hOpMUPOBAHHOCTh Yy OOYYAIOIIMXCSI CaMOCTOSITEILHOCTH B y4eOHO-
MO3HABATEIbLHOMN JIEATEIbHOCTH;

pa3BUTHE CIIOCOOHOCTH K CaMOPEATH3aIliU U TEJIeyCTPEMIEHHOCTH;
c(OPMHPOBAHHOCTh Y OOYYAIOIMMXCS TEXHUYECKOTO MBIIUICHUS W
TBOPYECKOT0 MOJX0/1a K padbore;

Pa3BUTOCTh HaBBIKOB HAYYHO-HCCJICA0BATEIIbCKOM, HHKECHEPHO-
KOHCTPYKTOPCKOW U MIPOEKTHOM JEATEIbHOCTH Y 00yJaronuxcs;
pa3BUTHIE ACCOIIMATUBHBIE BO3MOKHOCTH MBIILICHUS Y O0yYarOIIUXCA.

Juunocmmnwie:

c()OPMUPOBAHHOCTh ~KOMMYHUKATUBHOH  KyJbTypbl  OOydaroluxcs,
BHHMAHHE, YBAXKEHUE K JIHOJSM;

pa3BuUTHE TPYJIOJOOUs, TPYJIOBBIX YMEHUH U HaBBIKOB, IIHPOKHIM
MOJINTEXHUYECKUNA KPYTo30p;

cOpPMHPOBAHHOCTh YMEHUS IUIAHUPOBaTh pPAabOTy MO peaau3aluu
3aMbIClIa, CIIOCOOHOCTh MPEABHUJETh PE3yJbTaT U JOCTUTaTh €ro, Ipu
HEO0OXOAMMOCTH BHOCUTh KOPPEKTUBBI B IEPBOHAYATILHBIN 3aMBICEIT;
c(OPMHPOBAHHOCTh CIOCOOHOCTH K NPOAYKTUBHOMY OOILICHHUIO H
COTPYJIHHYECTBY CO CBEPCTHUKAMH M B3POCIIBIMU B MPOLECCE TBOPUECKOU
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ACATCIIBHOCTU.

@opMbI NOJBEAEHUS UTOIOB PEATU3aLUU IPOrPaMMBbl
e BBINOJIHEHUE MTPAKTHYECKUX MOJIETOB (BU3yalbHbIX U ¢ FPV);
e TMpaKTHYECKue padoThI MO cOOPKE, MPOrPAMMHUPOBAHUIO U PEMOHTY
KBaJIPOKOITEPOB;
e TBOpUYECKHUE 3a7aHus (ITOArOTOBKA MPOEKTOB U UX MPE3CHTAIUA).

Ton Kon-Bo O6beM yueOHOU
Bospact Bunbl koHTpOIS
o0yueHHs HeZelb POTrPamMMBbI
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Jlannasi oOpa3oBareibHas mporpamMma siBJISETCS BBOJAHBIM MOJYJeM U
U3ydaeTcsl B TEUeHHE NIEPBOM MOJIOBUHEI MepBOro yuebHoro roga (17 nenens,
2 4gaca B Hexenmo). OOyyaromuecs: BBIMOJIHAIOT 48 MPaKTUUYECKUX 3aHATHM,
MPOBOJISATCS JIBE KOHTPOJIBHBIX PabOTHI BO BpeMsl ayJAMTOPHBIX 3aHsATUH. [1o
OKOHYAHUU Kypca MPOUCXOJIUT 3alKUTa TPOCKTHOM paboThl. BBOIHBIN MOy b
HACTOSIIEH MporpaMMbl aHAJOTMYeH i1 Bo3pactoB 6-10 u  14-18,
pa3nuyasch TOJBKO COOTHOLIEHHWEM MPAKTUYECKUX U TEOPETHUYECKUX
3aHITHI; 4eM cTapiie oOydJarolmecsi, TeM OOJbIlle HAYMHAET MPaKTHUeCKas
4acTh MpeodiazaTh HaJl TEOPETUYECKOM. OITO CBA3aHO C TEM, YTO
CHOCOOHOCTh K CamMOOOYUYEHHIO C BO3PacTOM IMPSMO MPONOPIUOHAIBHO
BO3pACTaET, MOATOMY BCE OOJIbIlIE TEOPETUUECKOr0 MaTepuaia B IporpaMmmax
11t BO3pactoB 14-18 Oyaer npeuiaraThCs JUisi CAMOCTOSITETFHOTO H3yYCHHUS.



O0beM nporpamMMbl ¥ BUIbI y4eOHOH padoThI

Bua yueOHOM pabOThI Bcero yacos
AvyIUTOpHBIE 3aHATHSI BCETO, B TOM YHCIE: 70
Jleximu 22
IIpakTHUueckue 3aHsITHS, B T.4.: 48
JlaGoparopHble pabOThI 6
CaMocTosTenpHas MOArOTOBKA 12
IIpoekTHasa padoTa 19
Buisl TeKVIIEr0 KOHTPOJIS YCIIEBAEMOCTH 1
O0BeM yueOHOH IIPOrPaMMB] 70

®dopma NpoBEACHUSI 3aHATUH «JIEKLIUKW» TOApa3yMeBaeT Takylo GopMy 3aHATHUH,
B IpOIlECCE KOTOPhIX MPOUCXOAUT pa3BuTue T.Ha3. soft-skills (Teopermueckux
3HAHWI U KOTHUTUBHBIX PUEMOB) 00yYarOIUXCsl, @ UMEHHO:

TEXHOJIOTHsI U300peTaTenbCKo pa3MuHKu 1 toruka TPU3;
MPOTHUBOPEYHE KaK OCHOBA U300pETEHUS;

WJICaJIbHBIA KOHEYHBIN PE3YJIbTAT;

ANTOPUTM ITPOEKTUPOBAHUS TEXHUUECKOW CHUCTEMBI;
KOMaHA000pa30BaHuE;

paboTa B KOMaHJIE;

JIMYHAs1 OTBETCTBEHHOCTh U TAM-MEHEKMEHT;
IIPOEKTHAs! ACSTEIBHOCTB;

MIPOAYKTOBOE MBIILICHHUE;

YHUBEpCalbHas MUPAMU/IA [IPOrpecca;

IJIAHUPOBAHUE U MTOCTAHOBKA COOCTBEHHOT'O 3KCIIEPUMEHTA;

dopma mpoBeeHUs 3aHATUN «IIPAKTUYECKHE 3aHITHS» MOJPa3yMEBAET TaKylo
dbopMy 3aHATHH, B MpoOIECCe KOTOPhIX MPOUCXOAUT pa3BuTHe T.Ha3. hard-skills
(HaBBIKOB M YMEHHI1) 00yHarOUXCsl, 8 UMEHHO:

paboTa ¢ IPOCTHIM HHCTPYMEHTOM (OTBEPTKA, TACCATUKH);

pabora ¢ obopynoBanueM hi-tech-niexa (maiika, 1azepHas pe3ka);
pabota ¢ TporpaMMHBIM oOOecrieueHueM (HacTpodKa JIETHOIO
KOHTpOJLIIepa KBaJIPOKOIITEPA, IPOCKTHUPOBAHUE pamel
KBaJIpOKONTEPA);

YIIPABJICHUE KBAJPOKOIITEPOM.

MaTtepuallbHO-TEXHUUECKOE 00ECTIEUeHHE CM. B MIPUIIOKEHUU 1.
[IpaBuiia BbIOOpa MpoeKTa U MPUMEPHbIE TEMbI IPOEKTOB CM. B MIPHIIOKEHUU 2.
[Tpumepsl KEMCOB CM. B IPUIIOKEHHUH 3.



I11. COJAEP’)KAHUE JIOMIOJTHUTEJIBHON OBPA3OBATEJLHOM ITPOT'PAMMBI

1 rog o0y4yenust

Ne n/m HaumeHnoBaHue TeMbl CopaepxxaHnue TeMbl
1 2 3
Teopust MyJJbTHPOTOPHBIX CHCTEM. YeTpoCTBO MYyJIBTUPOTOPHBIX CUCTEM. OCHOBBI KOHCTPYKIMU MYJIBTUPOTOPHBIX CHCTEM.
Baok 1. [IpuHUMIIBI yIIpaBiIeHNUs MYJIBTUPOTOPHBIMU CHCTEMAaMHU.

OcHosb! ynpasiaenusi. I1oséTel
Ha cUMYy.JATOpe.

1. BBojaHas Jex1us 0 coaepKaHUU

Kypca.
2. IlpuHUMDOBI yIIpaBlIeHUs U
CTPOEHHE MYJIbTUKOIITEPOB.
TexHuka 0€301acHOCTH MOJNETOB
4. OcHOBBI 351eKTpHUecTBa. JInTHil-

MOJIMMEPHBIE AKKYMYJISATOPHI.
5. IlpakTuueckoe 3aHATUA C  JIATHM-

e

MOJIMMEPHBIMU AKKYMYJISITOPaMHU
(3apsika/paspsika/bamaHcHpOBKa
/XpaHeHue)

6. Texnomorus naiiku. TexHuka
0€e30I1aCHOCTH.
7. OOyueHue maiike.

8. TlonéTtel Ha cUMyTISTOPE.

AnmnapaTypa paguoynpaBiIeHus: IPUHIIMI ASUCTBU, 001Iee yCTPOHCTBO.

Texnuka 6e30macHOCTH NPH paboTe ¢ MyJIbTUPOTOPHBIMU CUCTEMaMH.

OJNEeKTPOHHBIE KOMIIOHEHTBl MYJBTUPOTOPHBIX CHUCTEM: NPUHIMIBI pPaboOThl, obLIee
YCTPOMCTBO.

JIuTuii-noJIMMEpHbIE aKKYMYJIATOPBl M MX 3apsAHbIE yCTPOMCTBA: YCTPOMCTBO, HMPHHIIMII
NEHCTBUS,  METOAbI  3apsLIKW/pa3psIKu/XpaHeHusi/  OaJlaHCUPOBKH  aKKyMYJISITOPOB,
6e3omacHas pabora ¢ 000pyI0BaHHUEM.

[lalika SJIEKTPOHHBIX KOMIIOHEHTOB: MpPHHLMIIBI Malku, OOydyeHHe Tmailke, Maika
NEKTPOHHBIX KOMIIOHEHTOB MYJIbTUPOTOPHBIX CUCTEM.

[Monéter Ha cumynsaTope: oOyueHHE NOJETaM Ha KOMIIBIOTEpE, MPOBEACHHE YUYEOHBIX
IIOJIETOB HA CUMYJIATOPE.




Baok 2.

Coopka u HacTpoOMKa
KBAaJPOKONTEPA.
Y4eOHble NOTETHI.

1.

VYnpasieHue nmoneTom
MyJabTUKONTEpA. [IpuHIIMI
(GYHKITMOHUPOBAHHUSI TIOJIETHOTO
KOHTPOJUIEPA U anmapaTypsbl
yIIpaBJICHHUS.

beckonnekropHble ABUTATENN U
perysstTopsl ux xona. [lmater
Pa3BOAKH IUTAHUS.

CO6opka pambl KBaJIpOKOITEPA.

ITaiika ESC, BEC u cunoBoi
YacTH.

OcCHOBBI HACTPONKH MOJETHOTO
KOHTPOJIJIEPA C MOMOIIbIO
koMnbroTepa. Hacrpoiika
Annapatypsl ynpaBieHHUs.
Hactpoiiku nonéraoro
KOHTPOJIJIEPA.

HNHcTpykTax MO TEXHUKE
0€301MacHOCTH TOJICTOB.
[TepBbie yueOHbBIE TONETHI:

«B3NIET/TIOCA/IKAY», KyJepXKAaHUE HA
3aJJaHHOM BBICOTE», IEPEMEILICHUS
«BIIEpeA-Ha3a1»,
«BIIEBO-BIIPaBo». Pa3dop aBapuitHbIxX
CUTyaLui.

. BeimonHeHue nonéroB: «To4Has Mocaka
Ha YJAJICHHYIO TOUKY», «KOpOOOUKay,
«UEIHOK», «BOCBMEPKAY, «3MEHKa»,

[lon€THelld  KOHTpPOJUIEP:  YCTPOMCTBO  IOJETHOIO  KOHTPOJUIEPA, IPUHLHUIBI  €ro
(YHKIIMOHMPOBAHUS, HACTPOMKa KOHTpPOJUIEpa C IOMOIIBI0 KOMIBbIOTEpA, 3HAKOMCTBO C
MIPOrpaMMHBIM OOecrieueHHeM Il HACTPOHKH KOHTpOJLIepa.

beckoiuleKTOpHBIE ABUTATeIM M MX PETYJSATOPBl XO0Ja: YCTPOWCTBO, IPHUHLHUIBI KX
(YHKIMOHMPOBAHUS, MalKa ABUraTeIe U peryysiTOpoB.

[Inatel pa3BoAKM NMTaHUS: OOIIEe YCTPOWCTBO, XapaKTEPUCTUKH, MalKa PEryJsATOPOB U
CUJIOBBIX IIPOBOJIOB K IIJIaTaM Pa3BOAKU ITUTAHUSA.

WuctpykTax nepes nepBbiMH yueOHbIMU noniéTamu. [IpoBeneHne yueOHbIX MONETOB B 3alle,
BBITIOJIHEHHUE 3a/IaHUI: «B3JIET/TIOCAAKA», «yIepKaHWE Ha 3aJaHHOH BBICOTE», «BIIEPEI-
Ha3aa», «BJIEBO-BIIPABO», «TOYHAS I10CAJKA HA YIAICHHYIO TOUKY»,

«KOPOOOYKa», 4EITHOK», KBOCBMEPKa», «3MeiKay, «00JIeT O KPyry».

Pazbop aBapuitHBIX CHTYyaITHiA.
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BJaok 3.

Hacrpoiika, ycranoska FPV —
000opyaoBaHusl.
OCHOBBI BUACOTPAHCIISAIUY.
[Ipumensemoe 060py10BaHUE, €TI0
HAaCTpOMKa.
YcTaHoBKa ¥ MOAKITIOUYECHUE
paaronpuéMHUKA U
BHJICO000PYIOBAHHS.
ITunotupoBanue ¢
ucrnonb3zoBanuem FPV-
000pyIOBaHUS.

OCHOBBI  BUACOTPAHCISALMHU: TNPUHIUIBI IEpeJayd BUIEOCHUTHANA,
XapaKTePUCTUKHU MPUMEHSEMOT0 000py10BaHUSI.
VYcTaHoBKa, MOJKIIOYEHNE U HACTPOHKA BUE0000PYIOBAHUS HA MYJIbTHPOTOPHBIE CHCTEMBI.

[MunotupoBanue ¢ ucnonszoBanueMm FPV- o6opynoBanus.

YCTPOMCTBO U

Baok 4.

Pabora B rpynnax Haj
HHKE€HEPHBIM IIPOEKTOM.

1.

2.

[IprHIMIIBI CO31aHNS UHKEHEPHOU
IIPOEKTHOI paboTHI.

OcHoBsl 3D-nteuatu u 3D-
MOJIETTUPOBAHUS.

PaGora B rpynmnax Haj

HHXCHCPHBIM IPOCKTOM
«becninnoTHast aBUalIMOHHASI CUCTEMAY).
[ToaroroBka npe3eHTaIuu
COOCTBEHHOW POEKTHOM

paboTHI.

PaGora Hag WH)KEHEPHBIM MPOEKTOM: OCHOBBI TJIAHMPOBAHHS MPOEKTHOW paboThl, paboTa
HaJl TPOEKTOM B COCTABE KOMaH/Ibl.

OcHoBbl 3D-nievatu u 3D-MonenupoBaHus: MpPUMEHIEMOEe O00OpyAO0BaHUE M MPOTPAMMHOC
obecrieueHue.

HpaKTI/I‘{eCKaSI pa60Ta B Tpylnax HaJd HWHXCHCPHBIM IIPOCKTOM II0O TCMC «becnunorHas
aBHAallMOHHAas CUCTEMay.
IToaroroBka n MMPOBEACHUC IIPE3CHTALUU I10 ITPOCKTY.
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YYEBHO-TEMATHYECKHWMH IJIAH

O0BeM 4acoB

B Tom

DopMa KOHTPOJIA
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qucjie N
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Pa3aennl HauMmeHnoBanue TeMbl Bcero - _E <3
o
JacoB 3 = E
=] & >
= =
= =
-]
1 2 3 4 5 6 7
Teopusi MyJbTHPOTOPHBIX ccTeM. OCHOBBI YIIPaBJIEHHUS.
Buok 1. IS MYILTHPOTOP yup 16 10 |6
IHoséTsl HA cumyJIsITOpE.
1. BBoaHas neKuus 0 CoJiep;KaHuu Kypca. 1 1 0
2. IIpyHUMIIBI yHpaBIEeHUS U CTPOEHUE MYJIBTUKONTEPOB. 1 1 0
3. OCHOBBI TEXHUKH 0€30IIaCHOCTH ITOJIETOB 1 1 0
4. OCcHOBBI 2J5IeKTpUYECTBA. JINTUI- TONMMEPHBIE 1 1 0

AKKyMYJISITOPBI.
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5. IIpakTyeckoe 3aHATHS C JIMTAN- TOJTUMEPHBIMU

[Ipaktrueckas padora ¢

aKKyMYJISITOpaMH 5 1 3apsTHBIMU
(3apsinka/paspsiika/6anaHCUPOBKA/XpaHEHUE) YCTPOUCTBAMH.
6. Texnonorus naitku. TexHruka O€30MaCHOCTH. 1 0 [Taitka npoBOAOB.
7. O0y4deHue namke. 1
8. [1on€Thl Ha cUMYIISITOpE. 5 4 | Tloné€tel HA CUMYIISITOPE.
biok 2. COopxka 1 HacTpolka KBaJApoKonTepa. YueOHbIe OJIETHI. 25 18 [IpakTuueckast pabota
1.00y4eHre HaBbIKaM TUJIIOTHPOBAHUS KBaIPOKOTITEpA HA .
Y P JBajp P 2 1 YyebHbIe MONETHI
IpUMepe UTPYLIKU 3aBOJICKON COOpKHU
2.Ynupasnenue noia€Tom mysbTukonrepa. Ilpunnnn "
. COopka u HacTpoiika
(GYHKIIMOHUPOBAHUS TOJETHOTO KOHTPOJUIEpA U anmapaTypsbl 2 1
KBaJIpOKONITEPA
YIIPABJICHHUSI.
3.beckomekTopHbIE IBUTATEIN U PETYJISATOPHI UX XO/A. 5 |
[1naTe pa3BOAKH MUTAHMUS.
4.COopka paMbl KBaJpOKOMTEPA. 4 3
5.ITatika ESC, BEC u cujtoBoii yacTu. 3 1
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6. OCHOBBI HACTPOMKH MOJETHOTO KOHTPOJIEPA C TOMOUIBIO
KoMmmnbroTepa. HacTpolika anmapaTtypsl ynpaBieHHUs

7. WHCTpyKTax MO0 TEXHUKE OE€30MaCHOCTHU IOJIETOB.

8. IlepBbie yueOHbIE MOJETHI: «B3IET/TIOCAIKAY,

Y4eOHBIE MOJIETHI

9.1Ton€ThI: «ynepkaHue HA 3aJITAaHHOMN BBICOTE), IEPEMELICHUS
«BIIEpEA-Ha3a», «BJIEBO- BIIpaBO». Pa300op aBapuiiHbIX
CUTYyaLUi.

VY4eOHbIE TTOJIETHI

10. BeinmosHeHKE MOJNIETOB: «TOYHAS TOCAJIKa HA YAJIECHHYIO
TOYKY», KKOPOOOUKay, KYETHOKY», «BOCBMEPKa», «3MEHKa,
«O0JIET IO KPYTY».

VYueOHbIe MOJIETHI

bnok 3.

Hactpoiika, ycranoBka FPV — o6opynoBanusi.

[Ipaktuueckas pabora

1. OcHoBHI BuicoTpancisaiuu. [Ipumensemoe o6opyaoBanue,
€ro HaCTpPOMKa.

YcraHoBka
BHJIC0000PYIOBAHUS.

2. YcTaHOBKa M NOJAKIOYEHUE PAIUONIPUEMHHKA U
BUJI€0000PYAOBAHUS.

3. [lunotupoBanue ¢ ucnoyibzoBanuem FPV- obopynoBanus.

[Ton€Ter «OT TIEPBOTO
ALY,
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biok 4. Pabora B rpynmnax Hag WHXEHEPHBIM IIPOCKTOM. 19 5 14 [TpakTuueckas padbota
1. [IpuHUMIIBI CO31aHUSI MH)KEHEPHOUM MPOEKTHON padOoTHI. 5 1 4
CamocTosiTenbHas
MOATOTOBKA I'PYIIIOBBIX
WHXKEHEPHBIX TTPOCKTOB.
2. OcnoBsl 3D-nevyatu u 3D-monenupoBaHus. 6 2 4 p p
3. PaGoTa B rpynmnax HajJ HH)XEHEPHBIM ITPOESKTOM 7 1 6
«becnuiioTHAst aBUALIMOHHAS] CUCTEMAY.
4. TlonroToBKa mpe3eHTaly COOCTBEHHON MTPOSKTHOM
1 | 0 CaMOCTOSITEIILHO
padoTHI.
W TOroBbIil KOHTPOJIb 1 0 1 3ammuTa IpoeKTa
[Ipe3enTanus u 3anura rpynmnoi COOCTBEHHOTO 1 0 1
WH)XEHEPHOTO MPOEKTa
Hroro: 72 23 49 72
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4. NMNAHNPYEMDIE PE3YJIbTATDI
MNpegnonaraemble pe3ynbTaTbl OCBOEHWS MOJHOMO Kypca 0by4veHus no
LOMONHUTENIbHOM 06LLeobpa3oBaTeibHON 0bLLepasBMBaroLLEN
nporpaMmme «becnuiioTHbIE JieTaTeIbHbIE annapaTbp CGOPMYNMPOBaHbI
NCXo48a 13 TpeboBaHUI K 3HAHUAM, YMEHUAM, HaBblkaM, KOTopble
yyaluumecs Ao/MKHbI Nprobpectn B Npouecce obyyeHMs Ha BCEX FOAaX,
C YYeTOM Lesieil U NoCTaBNeHHbIX 3ajavu.

Jlu4HOCMHbIe pe3ysnbmamesl 0C80EHUSA donosHUMenbHoU
obuweobpaszosamesnbHol

obwepassusarowjeli npo2pamMmes|
« YBaXuUTeNbHOE OTHOLLEHMe K KyNIbType CBOero HapoAa;
« OTBETCTBEHHOE OTHOLUEeHVe K 06yYeHunto;

« TOTOBHOCTb n CrMOCO6HOCTb K CaMOpPa3BUTUIO n
CaMO06pas3oBaHMIO Ha OCHOBeE MOTMBaUUW K ObydYeHUto U
NO3HAHMIO B 06/1aCTN HAaY4YHbIX TEXHOIOTMU;

« bepexHoe OTHOLUEHME K AYXOBHbIM LLeHHOCTAM;

« HPaBCTBEHHOE CO3HaHWe, YyBCTBO, MOBeAeHME Ha OCHOBe
CO3HATeNIbHOIO YCBOEHUA 0bLyeYyenoBeyecknx HPaABCTBEHHbIX
LleHHOCTew;

o JCTEeTNnYyeckme I'IOTpe6HOCTI/I, LEHHOCTU N YyB(CTBa.

MemanpedmemHsie pe3yanbmamsl 0C80eHUSA donosHUMeAbHoU
obuwjeobpasosamenbHol obuwjepaszsusaroujeli npo2pamMmesl

Yyaumecs HayyaTcsl Ha 4OCTYNHOM YPOBHE:

« OCBaVBaTb CMNOCO6bI peweHVs npobaem TBOPYECKOro WU
Hay4YHOro Xxapaktepa v onpegeneHus Havbonee 3pHeKTUBHbLIX
CNOCO60B AOCTUXEHWNS pe3ynbTaTa;

« OpPraHM30BbIBaTb COTPYAHMNYECTBO C NeAAroroM 1 CBePCTHUKaMWU,
paboTaTb B rpynne;

e BNajgeTb OCHOBaAMW CaMOKOHTPO/J14, CaMOOLUEHKN,;
16



« MNPOAYKTUBHO O6LLATHCA 1 B3aUMOAENCTBOBATb;

e pPa3BuBaTb Xy40XeCTBEHHbIE, NCNXOMOTOPHbIE,
KOMMYHUKaTNBHbIE CnocobHoCTY;

« pa3BumBaTb HabNOAATENBbHOCTb, acCcoLMaTBHOE MbILLIEeHNe,
3CTeTUYECKUA N XYAOXeCTBeHHbIN BKYC W  TBOpYeckoe
BOObGpaxeHwue.

[pedmemHele pesyasmamel 0CB0eHUs donosHUMeAbHoul
obweobpaszosamesnbHol

obwepaszsusaroujeli nNpo2pamMmsl
Yyauimecsa no3HaKOMATCA:

C TexHONorver W3roToBNEHWS KBajpakonTepa M3 6poCoBOro
MaTepuana,

« CO CXeMaMW N3roTOBNEHNA KBaapakonTepa,

« CUNCTOPMEN BO3HUKHOBEHWSA KBajpakonTepa

« CnpaBunamMmun Tb, co cxemMaMun N3roToBIeHNS.
Yyalimeca HayyaTcs:

« Nnoabunpatb KOpPMNyc, COOTBETCTBYHOLWME Lenu, noabupaTb LBeTa
ANa U34enni;

e YNTATb CXEMHbI,

e CaMOCTOATEJIbHO CO6I/IpaTb noaesikm no cxemawm, Bbl6|/|paTb
n3gennd, KoTopblie CaMn 4eTr 6yp,yT BbIMOJ/IHATb.

. 006pallaTbCs C KOMWOLWMMU U PEXYLWMVMN WHCTPYMEHTaMu,
KAesaLwmmMmn coctaBamu,

Yuauwpmeca nonyyat BO3MOXHOCTb NPMobpecTu:

« [1€PBOHA4a/IbHbIE npeacrtaBneHMNA 0] BANAHUN HAYy4HOIo
TBOp4YeCcTBa Ha pa3BUTUA 3CTETNYHECKOTIO BKYCa, BOO6pa)KEHI/IFI;

e HaBblK UCMNOJIHEHNA NMOA4ENOK U3 6ymar|/|, KapPTOHa, nnactmacca!
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II.KOMMNNEKC OPTAHU3ALVMOHHO-NMEQATOrMYECKUX YCJTI0OBUN

KaneHaapHble yyebHble rpadukm 40N0O/THUTENBHOW
obLieobpasoBaTeNibHOW 0bLLepa3BMBatoLLEN

ﬂporpaMMbl «becnujoTHBIE JIeTaTeJbHbIE anmapartsb»

eXeroAHo NMPUHMMAaKTCA nejarornyeckMmMm COBETOM B COOTBETCTBUM C
yyebHbIMY NAaHaMK, pacnrucaHMeM Ha TeKyLLUIA y4ebHbIN rog n
YTBEPXKAATCA ANPEKTOPOM yupexaeHus (cMm. IMpunoxeHue 3).

2. Yycnosus PEANINSALNA NPOITPAMMDBI

AnnapaTHoe M TeXHMYECKoe obecneyeHue:

— PaGouee mecTo oOyyaromierocs:

HOYTOYK: MPOM3BOJUTEIBLHOCTH Mpoiieccopa (mo Tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000
eauHUIl, O0BEM olepaTUBHON maMsITH: He MeHee 4 ['0; 00BEM
Hakonutenss SSD/eMMC: ne menee 128 I'0 (wim COOTBETCTBYIOIINNA
M0 XapaKTEPUCTHKAM TEPCOHANBHBIA KOMIBIOTED C MOHHTOPOM,
KJIaBUATypOU U KOJIOHKaMHU);

MBIIITb.

— Pabouee MecTo HacTaBHUKA:

HOyTOYK: mporneccop Intel Core 15-4590/AMD FX 8350 —
aHaJOTUYHAsE WKW Oojiee HOBas MOJEib, rpadUUEeCKUid IIPOIIECCOp
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananoruuynas
nau 6osiee HOBas MOJECNb, OOBEM ONEPATHBHOM MaMATH: HE MeHee 4
I'6, Buneossixoq HDMI 1.4, DisplayPort 1.2 unu 6osiee HOBast MO/I€JIb
(WM COOTBETCTBYIONIUK IO XapaKTEPUCTHKAM TEPCOHATBHBINA
KOMITHIOTEP C MOHUTOPOM, KJIaBUATYPOH M KOJOHKAMH);
IPE3EHTAIMOHHOE 000PY/IOBaHWE C BO3MOXKHOCTBIO TOIKITIOUEHUS K
KOMIIbIOTEPY — | KOMILIEKT;
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¢Gaumuapt C KOMIIJIEKTOM JUCTOB/MapKepHast JIOCKa,
COOTBETCTBYIOIIUI HAOOP MUCHMEHHBIX MPUHAITIEKHOCTEH — 1 1mIT.;

enuHas cetb Wi-Fi.

IIporpaMmmHoe o0ecneyenne:

— o¢uCHOE MPOrpaMMHOE 00ECIICUCHHUE;

— mporpaMMHOE oOOecrnedeHne sl TPEXMEPHOTO MOACIUPOBAHUS
(Autodesk Fusion 360);

— rpaduyecKuil peaaKTop.

Pacxoanble maTepuaJbl:

Oymara A4 17151 pUCOBaHHUSI U pacrieyaTKu;

Oymara A3 11 pUCOBaHUS,

Ha0Op MPOCTHIX KapaHaliel — Mo KOJUYECTBY 00yUYarOIIUXCS;
Ha0Op YEPHBIX HIAPUKOBBIX PYUYEK — MO KOJIMYECTBY 00YyUarOIIUXCS;
ke IIBA — 2 mr.;

KJIeH-KapaHJall — M0 KOJIUYECTBY 00yYarommnxcs;

CKOTY MPO3PaYHBIA/MATOBBIA — 2 IIT.;

CKOTY JBYCTOPOHHUI — 2 IIT.;

KapToH/TopokapToH Ayig MaketupoBanusd — 1200*800 MM, 10 0OTHOMY JIUCTY Ha
JIBYX 00y4aromuxcs;

HOK MaKETHBIM — 10 KOJIMYECTBY 00YyYarOlUXCs;

JIE3BUS JJId HOXKa CMEHHBIe 18 MM — 2 1IT.;

HO>KHUI[bl — IO KOJMYECTBY 00YUaIOLINXCS;

KOBPUK JIsI pE3KH KapTOHA — [0 KOJUYECTBY 00YUaIOIINXCS;

PLA-mmactuk 1,75 REC Heckoapkux
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3.90OPMbl KOHTPOJI

IIpuémbl 1 MeTOABI

Paznen . Texuunuyeckoe DopMmbI
DopmMbI OpraHu3anuu JInpakTnyeckuu
HJIM TEMAa . OCHAaIlleHHe NnoABeeHHUSA
3aHATHH 06pasoBaTean0r0 MaTepuall .«
NnporpaMmmbl 3aHATHHU HUTOTIOB
npouecca
Teopusi MyJbTHPOTOPHBIX n
p y poTop Jlexmms, 3anucu B TETPAJISX, Ilonér na
CHCTEM. becena no Teme 3aHATHS, s WnTepakTuBHas
JMCKYCCHS CIPaBOYHBIN cumysarope 6e3
OcHoOBBI ynIpaBJjieHHS. WHAUBUAYyaIbHAs paboTa JI0CKa, HOYTOYK C
. MIPaKTUYECKOE matepuan u3 110 s OIMO0K
IHonérel Ha c I10 [10, RC-nynbt
3aHATUE HOJIETOB NUJIOTHPOBAHUS
CUMYJISITOpe.
Coopka n WuTepakTuBHas TecToBble MONETHI
N Jlexnns, WNHucTpykuus mo
HacTpoiika Pabora B rpynmax, . | Ilocka, HOyTOyK ¢ Ha
JUCKYCCHS, cOopke, ClipaBOYHBIH
KBaJPpOKOINTEpPA. UHMBUAyalIbHas paboTa 110, COOCTBEHHOPYYHO
v MPAKTUYECKOE Marepuan u3 [10 nns
YueOHbIe MOTETHI. c 110 KBaJIpOKOIITED, coOpaHHOM
3ansTHe, workshop I0JIETOB
RC-nynbT KBaJIPOKOIITEpE
Hacrpoiika, HNHrepakTuBHas
ycranoBka FPV JIOCKa, HOYTOYK C
Jlexmms, Ny
— 00opyaoBaHuUs HCKVOCHS Pabota B rpymnmax, CripaBoYHBIi 110, Brimonnenue
JHCKY ’ WHAUBUAYyalbHas pabdota | marepuan u3 [10 mis KBaJpOKOIITED, nosiétoB ¢ FPV-
MIPAKTHYECKOE
c 110 IIOJIETOB ouku A FPV- 00opy10BaHHEM

3ansTue, workshop

noneroB, FPV-

MOJYJIb
Pabora B rpynmnax Meron 3anau, HoyTtOyk,
HA/l HHXKEeHEePHBIM METOJ KEHUCOB, Pabora B rpymmax 3anucu B TETpaasix WHTEpaKTUBHAs 3amura npoexra
MPOEKTOM. paboTa B rpymnmnax J0CKa
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4. OLLEHOYHbIE MATEPUADI

B AaHHOM paszgenie oTpaXkarTcs OLLeHOYHbIe MaTepuanbl,
NO3BOJIAIOLLME OMPEAeNTb AOCTUXKEHME YUYALLMMUNCS MAAHMPYEMBbIX

pe3y/nbTaToB.

OuyeHka pe3ysemamueHoCmu

peanusayuu 0onosHUMeAbHoU 06ueobpazosamesbHoU
obuwjepassusarowjeli npo2pamMmesl

BxoaHaAa agnarHocTuka

Hu3kul yposeHs

CpedHuli ypogeHs

Boicokuli yposeHs

Kpumeput 1: Teopemuyeckue 3Ha

HUA

[MonHoe oTcyTCcTBUE
npeAcTaBneHUin 0 JAHHOM
HanpaBaeHnn

NmeroTcsa
npeacTaBneHnsa o
AAHHOM HanpaBneHun

3HaHMe TexXHONornm
N3roToB/IeHUS
KBajpakonTtepa

Kpumepuli 2: BnadeHue cneyuasnbHol mep

MUHos02Uel

He3sHaHMe TepMrHONOTUN
n3yyaemoro kypca

He3HauuTenbHbIE
npobesibl B 3HaHMe

TEPMUHONOTN Kypca

3HaHVie TepMUHOI0TUN
Kypca

Kpumepui 3: lpakmuyeckue

YMeHUSsI U Ha8bIKU npedycMompeHHsble Npo2pamMmoli

HeymeHVie nonb30BaTbCA
(cnaboe ymeHue)
NONb30BaTbLCA KONOLLMMU
N pexyLmmmn
VHCTPYMeHTaMWU,
KNeqawmmm coctaBamu;
HeyMeHVe NoNb30BaTbCA
NHCTPYKLMOHHO-
TeXHO/IornyeckKnmm
KapTamu

YMeeT npaBuibHO
NOJIb30BaTbLCA
pacrnpocTpaHeHHbIMU
WHCTPYMEeHTaMu, UMeeT
npeacTaBneHvie o
NoJib30BaHMe
WHCTPYKLMNOHHO-
TEeXHONOrNYeCcKowm
KapTon. MimetroTcs
HeboNbLUME HaBbIKN
paboThbl C NPUPOAHLIM
MaTepuasom, C NpsKen,

HUTKaMW

YMeHue npaBuibHO
N0/1b30BaTbCA
NHCTPYMEHTaMN,
yMeHue paboTaThb C
NHCTPYKLVMOHHO-
TEXHONOrMYeCKow
KapToWn. MimeroTcs
HaBbIKN PaboTbl C
NPNPOAHbLIM
MaTepuranom, C NpsKen

Kpumeput 4: Teopyeckue Ha8bIKU

OTCyTCTBUA TBOPYECTBA B
paboTte

Heb6onbLne

npodasiaeHnNd TBoOpYeCTBa

YMepeHHoe nposBneHune

TBOp4YecTBa B OCBOEHNWN
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B OCBOEHUU y4ebHOro

yyebHoOro matepuana

MaTepuana

Kputepumn 5: CamocToaTe/IbHOCTb

HeymeHue paboTtaTtb onu3ognyeckue MNepnoanyeckoe

CaMOCTOSATENIbHO npYMeHeHWs NpYMeHeHWs
CaMOCTOATENIbHOCTI CaMOCTOATENIbHOCTU B
paboThl paboTte
TekyLiass AarHOCTUKa

Hu3kul yposeHs CpedHuli yposeHsb Boicokul ypogeHb

Kpumepul 1: Teopemuyeckue 3HOHUSA

OTCyTCTBME 3HAHU
(cnabble 3HaHUSA)
TEeXHO0rnm
N3roTOBNIEHUSA N3AENUN,
He3HaHWe NpaBu
obpalleHus co
crneymanbHbIMU
NHCTPYMEHTaMW

He3HauunTenbHblE
npo6esibl B 3HaHUK
TEeXHONOrnNwu
N3roTOBIEHUS N34eNNN

[NpouyHOe 3HaHKe
TeXHONOrnwu
N3roToBAEeHUA N34enns

Kpumepul 2: BaadeHue cneyuasnbHolU mepMUuHoa02UU

Cnaboe 3HaHue
TepMMHONOrnn Kypca

He3HauuTenbHbIe
npob6esnbl B 3HaHUU
TePMUHOMIOTUN Kypca

3HaHVie TepMUHOIOTUN
Kypca

Kpumepudi 3: [lpakmuyeckue yMeHUs U Ha8bIKU, npedycMompeHHble npo2pamMmoli

Cnaboe ymeHune
NONb30BaTbCA
cneymanbHbIMU
WHCTPYMEeHTaMu, cnabble
HaBbIKM PaboTbl C
NHCTPYKLIMOHHO-
TEXHOIOrM4YeCcKMMm
KapTaMu, cnabble HaBbIKU/
BbINOJIHEHWSA U34eNniA

YMeHve npaBuibHO
Mo/sib30BaTbCsA 60/bLUEN
YaCTbHO cneynanbHbIX
NHCTPYMEHTOB, YMeHMe
BbIMOJIHATbL U34ennsa
npv He6oNbLLOW
noAAep>Xke negarora

YBepeHHasda paboTa ¢
NHCTPYKLVMOHHO-
TeXHOJIOrNYeCKMOowm
KapTou;
LenecoobpasHoe
NCMNOJIb30BaHMe
NHCTPYMEHTOB,
aKKYpaTHOCTb,
3KOHOMWYHOCTb B
pacxoAoBaHNM
MaTepnanos, MPOYHbIEe
YMEHUS N HAaBbIKW
paboThl

Kpumepui 4: Teopyeckue Ha8bIKU

OTcyTCTBI/Ie TBOp4YeECTBa B

CoueTaHune

BbigBr>xeHmne HOBbIX
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paboTta

pPenpoayKTUBHbLIX U
TBOpLIECKVII7I HaBblKOB

naen, ctpemsieHmne nx
BOMAOTUTb B CBOE
paboTte

Kpumepui 5: CamocmosmesbHoCmMe

HeymeHune paboTaTb
CaMOCTOATENbHO

CoyeTaHme HaBbIKOB
CAaMOCTOATE/IbHON
paboTbl Mo
PYKOBOACTBOM U
KOHTpO/sieM negarora

CTpemMneHvie Kak MOXHO
yalle NPosBNATb
CaMOCTOATE/IbHOCTL B
paboTte

NToroBas gnarHocTumka

Hu3kul ypoeeHsb

CpedHul yposeHsb

Boicokuli yposeHs

Kpumepud 1: Teopemuyeckue 3HOHUSA

Cnaboe 3HaHue
TEeXHO0rnmn
N3roTOB/IEHUE N3AENUN,
cnaboe 3HaHMe nNpasun
6e3onacHoCcTK TpyAa

He3HauunTenbHble
npobenbl B 3HaHUN
TeXHON0rnmn
N3roTOBNEHUS U3AeNnii

[NpoyHOe 3HaHKe
N3roToBNEHWE N3AeNnNn

Kpumepui 2: BnadeHue cneyuasnsHoU mepMUuHo/102UU

Cnaboe 3HaHue
TEePMMHONOrnK Kypca

He3HauuTenbHbIE
npo6esibl B 3HaHUK
TEePMUHOIOrNK Kypca

OTcyTcTBME NPO6EsIOB B
3HAHNN TEPMUHOOTNU

Kypca

Kpumepudi 3: llpakmuyeckue yMeHUs U HagbIKU, npedycMompeHHble npo2pammodli

JlonyckaeT own6Ku B
TeXHON0rnun
N3roToBNEHUSA N3LeNnn,
HeakKypaTHOCTb B paboTe,
OLIN6KKM B 0bpaLleHnn co
cneumanbHbIMY
NHCTPYMeHTaMu, cnabble
HaBbIKMN paboTa
TEXHOJIOMMYeCKOMN KapToW

YMeHue
pa3pabaTbiBaTb
CO6CTBEHHbIE 3CKU3
n3genns, AonyckarTca
He3HaunTenbHble
OLLUNGKW B TEXHO/IOTNU
N3rOoTOBNEHUA N3AeNNs,
NPUCYTCTBNE HAaBbIKOM
aKKypaTHOCTN,
3KOHOMWYHOCTU B
paboTe ¢ MaTepuranamu,
cobnogeHve npasu
TeXHVKM 6e30nacHoCTn
NoJ KOHTpOsieM
neparora

YBepeHHas paboTa ¢
TeXHON0rM4yeckomn
KapToW; yMeHue
paspabaTbiBaTb
COBCTBEHHbIV 3CKM3
N34ennsa 1 TEXHONOT o
ero U3roToBAeHUS;
LenecoobpasHoe
NCMoib30BaHme
NHCTPYMEHTOB,
aKKYpaTHOCTb,
3KOHOMMUYHOCTb B
pacxof0BaHNM
MaTepranoB

Kpumepul 4: Teopyeckue HOBbIKU
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Cnabble NposiB/ieHNS YMepeHHble [NpoaBneHne
TBOpYeCcTBa nposas/ieHnd NHANBUAYa/bHOIo
TBOpYecTBa B paboTe TBOPYECKOro noaxoaa K
BbIMOJIHEHWIO NH060ro

n3penns
Kpumepui 5: CamocmosamesbHoCmMe
Cnabble HaBbIKM YmMepeHHoe Bbicokopa3BuTOe ymeHve
CaMOCTOSATe/IbHOM paboThl | NposBneHue camocTosTeNnbHO, 6e3
CaMOCTOATENIbHOCTU B | NOMOLLW nejarora,
paboTte BbIMONHATbL U34enuns

5. METOANYECKWE MATEPWA/DI

OpraHusauum obpasoBaTenbHOro npouecca no  AONOAHUTENbHOW
obLieobpasoBaTe/ibHOW o6LLepa3BMBatoLLein
nporpamMme ocCyLLecTBASETCS 0YHO-3004YHO, 8 PA3HOBO3PACMHbIX
2pynnax. KOMMAeKCcHble 3aHATUS MNPOXOAAT MO KOMOWHMPOBAHHOMY
TMNY, TaK KakK BKAKOYaeT B ceba MOBTOpeHMe MNpPOVAEHHOrO,
06BbsACHEHEe HOBOTrO, 3aKpernjeHne mateprana u nogeeseHre NToros.

Ha 3aHATUSIX NCNONb3YHTCA CneaytoLime popmsl U Memodsl peanusayuu
npoz2pamMmel.

PasnunuHblie popmel yuebHOW paboTbl (BUA 3aHATUA) CyLLeCTBEHHO
NOBbIWAT 3G PEeKTUBHOCTb 3aHATUN U UHTEpPeC 06Y4aroLWMXCA K HUM.
Mporpamma  npegycmaTpvBaeT  UCMOb30BaHVe  GPOHTA/IbHOW,
WHAVBUAYaNbHOW, rpynnoBoi ¢opmM yyebHOW paboTbl Yy4yalLUXCS.
®poHTanbHaa ¢opma npegnonaraet nogady ydebHoro martepuana
BCEMY KOJI/IEKTUBY yyalumxcsa. IHanBmnayansHasa ¢gopma npeanosaraet
caMoCToATeNbHYIO paboTy yyallerocd. MNpwy 3ToM negaror okasblBaeT
yyallemMycs Takyro NOMOLLb, KOTOpasi He NoAaB/IsieT ero akTUBHOCTU U
CNOCO6CTBYET BbIpaboTKe HaBbLIKOB CaMOCTOATE/IbHOW paboTel. B xoze
rpynnoBot paboTbl yyalwmmca npejocTaBnseTcd BO3MOXHOCTb
CaMOCTOATENIbHO MOCTPOUTL CBOKO PaboTy Ha OCHOBe npUHUMNA
AeATb/IbHOCTHOrO  noaxoga. [pynnoBble  3aHATUSA  MO3BOAOT
BbIMONIHATL  C/IOKHbIE  TPyAOeMkme paboTbl €  HaUMEHbLUVMWU
3aTpaTamMu maTepuana u BpemeHu. MNMpy 3ToOM Kaxabli 0by4yaroLmines
OoTpabaTbIBaeT nprembl Ha OTAe/IbHOM pparmMeHTe, KOTOPbIV ABAETCS
YaCTbHO LEenoro nsgenns.
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Echn roBoputb 0 ¢opmax ydebHbIX 3aHATUIA, TO OCHOBHAas Macca
yu4ebHOro BpemMeHu OTBOAUTCA Ha NeKUUMOHHO-MPakTUYecke 3aHATUS,
rae onTManbHO COYEeTarTCA Teopus M MpakTMyeckre ynpaxHeHus.
JTo obycnoBneHo crneyndukom Kypca: 4Tobbl 3¢deKTUBHO OBNajeTb
HaBblkaMW paboTbl C 6ymaroM W HUTKaMW, HYXHO Bciej 3a
TeopeTUYeckMM n3yvyeHreM rnpriemMoB oTpaboTaTb UX Ha NpakTuke. B
UYMCTOM BUAE NpakTMYeckme N NekKUNOHHbIe 3aHATUS NpeACcTaBieHbl B
MeHbLUeW CTENeHW.

MoMyUMO  nekunn M MpakTUYeCcKMX  3aHATUI  Nporpamma
npeaycMaTpuBaeT  BbICTaBKW,  KOHKYpCbl  MPOpeccroOHaNbLHOro
MacTepCTBa, TeCTMPOBaHMe.

BbiCTaBky, SpMapkn, KOHKYypCbl MNpodeccroHanbHOro MacTepcTBa
MNO3BOJIAKOT MPOAEMOHCTPUPOBATL pe3ynbTaTbl CBOUX TPYAOB 3a
onpeAeneHHbli MNepuos BPeEMeHW. ITO MO3BOASET  Yy4dallMMCSs
KPUTMYECKN OLLeHMBAaTb CBOW PaboThl, NyYLle MOHATb X 4OCTOUHCTBA
N HeAOCTaTKW, UTO sBAsETCA CTUMY/IOM  ANs  AdNbHelilwero
TBOPYECKOro pocTa.

B nporpamme npeaycMOTpeHbl KOHTPOJIbHble Yacbl MOCAe U3yYeHUs
Kaxgoro 6noka. Ha 3Tux 3aHATUAX negaror npoBOAUT TeCThl,
aHKeTNPOBaHWe, BUKTOPUHbI, BbICTABKW C Lie1bl0 BbIiIBNEHUSA KayecTs
3HaHWWN, YMEHW, HaBbIKOB 00Yy4YatoLLNXCS.

Uto KkacaeTtca memodoe paboTbl, TO Mporpamma npegnonaraet
COYeTaHMA penpoayKTUBHOW 1 TBOPYeCKOl AesTenbHOCTU. Bo Bpems
3HAaKOMCTBA C HOBbIM  MaTepuanoM  AeATeNbHOCTb  HOCUT
pPenpoAyKTUBHbI XapakTep, TakK KaK yd4alecs BOCNPOU3BOAAT
3HaHMUSE K CMocobbl  AeNCTBMIA. PenpoaykTMBHAs AeATeNbHOCTb
BblpaXkaeTca B popMe ynpaxHeHWA. MOoMCcK HOBOro CTWUASA, HOBbIX
3/1IeMEHTOB, CO034aHNA paboT Mo COBCTBEHHOMY 3CKM3Yy ABAAETCH
NPYIMEPOM TBOPYECKO AesATeNIbHOCTU.

Cpean meTof0B, onpegensembiX MO MCTOYHUKY WHPOpMaLUK, Ha
3aHATUAX NCMOAb3YETCA 06BbACHEeHMe (NPY 3HAKOMCTBE COCBOMCTBAMU
bymaru, nps>kuv, HUTOK, C TEePMMUHAMK), WHCTPYKTaX (06BbACHEeHne
NPaBW/bHbLIX MPUEMOB PaboThbl, MCNpaBaeHWEe W npeaynpexaeHne
ownbok), becega (HeobxoaMma Ana NpuobpeTeHNs HOBbIX 3HAHUW
3aKpensieHns ux nyTeM YCcTHOro obmeHa MHeHuaMmuK). bonbluoe

26



obpasoBaTtefnibHO-BOCNUTATE/IbHOE  3HayeHue nMmerT  becegbl.
[EeMOHCTPaUMOHHbIE MeTOAbl pPeannsyoT MPUHUUM  HarnsagHoCTH
obyyeHus. [eMOHCTpaumsa MPUCYTCTBYET MNPaKTUYeCckM Ha KaXAoM
33aHATUM N COYETAEeTCSH CO C/IOBECHbIMW MeToAaMMU.

MNeparory HEO6Xo04MMO A06MBATLCA PaLMOHANBLHOIO BbibOpa MEeTOL0B
N OMTKMAaNIbHOIO NX COYETaHUS.

BochumamesbHaa cocmaeadarouwas pesysiemamaoes.

YBneueHune pebéHka n3bpaHHbIM BUAOM AeATeNbHOCTU BblpaXkaeTcs B
NPOSBAEHUN VHULMATMBBI Ha 3aHATUN, CUCTEMATUYECKOM y4acTun B
KOHKYpCax W MepornpuaTUSX W pe3ynbTaTUBHOCTU AesTeNlbHOCTU.
CnocobHoCTb paboTaTb B KOMNEKTUBE U AENUTBCA NNYHBIM OMbITOM.
OTBETCTBEHHO OTHOCUTCA K pe3ynbTaTaM BbINOJHAEMON paboThbl.

TemMaTuka 3aHATUA CTPOUTCA C YYeTOM MWHTEepecoB Yy4alumxcs,
BO3MOXHOCTM WX CaMOBblpaxeHus. B xoge ycBoeHUS AeTbMWU
coZep>aHns NPOrpaMmMbl YUNTbIBAETCS TeMM Pa3BUTUSA CrieumanbHbIX
YMEHWI N HaBbIKOB, CTeneHb MPOABUHYTOCTM MO 0bpasoBaTeNbHOMY
MapLUpyTy, YpPOBeHb CAMOCTOSATE/IbHOCTW, YMeHMe paboTaTb B
Konnektmse. NporpamMmmMma No3BoaseT NMHANBUAYAN3NPOBaTb CIOXHbIe
paboTbl: 6onee CUNbHLIM JAeTAM OyjeT WHTepecHa CN0XHas
KOHCTPYKUMS, MeHee MOAroTOBMEHHbIM, MOXHO MPeAnoXuTb paboty
npowie. Bce 3aHATUS yCTpoOeHbl Tak, YTO Kaxzoe 3ajJaHve jJaer
BO3MOXHOCTb pebeHKy NposiBAATbL CBOW TBOpPYeCKMe CNOCObHOCTH, He
orpaHuymBas ceobogy, BoobpaxeHwve 1 ¢aHTasunto.

PasHoobpa3ve npodeccmoHanbHbIX  TEXHUK,  XYAOXeCTBEHHbIX
NPMEeMOB Ha 3aHATUAX MOMoraetT pPackpbiTb WHAVMBUAYaNbHbIE
BO3MOXHOCTU W CMOCOBHOCTU KaXAOro, TO eCTb MPOsiBUTb CBOe 4,
OTKPbITb CebdA, Kak NNYHOCTb. [NaBHas OCOBEHHOCTb 3aHATUN -
WHANBUAYANbHBIA NOAXOA K KaXAOMY pebeHKy, HayunTb nx paboTtaTtb
C pa3HbIMM MaTepuanamMmu.

3aHATUA no nporpamme npoBOAATCA Ha ocHOBe O6LLI,I/IX
negarorn4ecknx npuHyunos:
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1) MpuHUMN  AOCTYNHOCTM W MOC/eAOBaTeNIbHOCTU npejnonaraer
NOCTPOeHe y4ebHOro npouecca oT MPOCTOro K C/IOXKHOMY.

2) YueT BO3PAaCTHbIX 0COBEHHOCTEN — coAepkaHne N MeToArKa paboThl
AOJ/KHBI 6bITb OPUEHTMPOBAaHbI Ha AeTel KOHKPeTHOro Bo3pacTa.

3) NpuHUMN HarnaAHOCTM NpeanosiaraeT LWKMPOKOe WNCMNOoJib30BaHMe
HarnagHbIX W AWAAKTUYECKUX MNOCobul, TexHU4Yeckux CpeactB
obyyeHus, Jenarwowmx YyyebHO-BOCMUTATeNbHbIM npouecc 6onee
3pbeKTUBHbIM.

4) MNMpyHUMN CBA3N TEOPUM C MPAKTUKOW - OpraHNYHoe coyeTaHve B
paboTe C JAeTbMU HeOo6XOAVMbIX TeOpeTUYeckKMx 3HaHUU W
NPaKTUYeCcKNX YyMeHUM N HaBbIKOB.

5) MpyHLUMN pe3ynbTaTUBHOCTY - B MPOrpaMMe AOJIXKHO BbiTb YKa3aHo,
YTO Y3HAET M YeMy HaYyUUTCA KaxAblli pebeHoKk.

6) lNMprHUMnN aKTyaNbHOCTWY npegnonaraet MaKCMalbHYH
NPNBINXKEHHOCTb COAEPXKaHUS MPOrpamMmbl K peasibHbIM YCI0BUSAM
XU3HU N AeATeNbHOCTb AeTel.

7) MpuHUMN  feATeNIbHOCTHOro  nogxoja -  tobble  3HaHWSA
npnobpeTaroTcss pebeHKOM BO BpeMs aKTUBHOW AeATeNIbHOCTU.

8) MpuHUMN KynbTYpoCOOHPA3HOCTN OCHOBLIBAETCA Ha LEeHHOCTAX
perMoHanbHoW, HaLMOHAaIbHOM 7 MUPOBOW KyNbTypbl,
TeXHOJIOTNYeCKN peannsyeTca Mo cpeactBaM Ky/lbTYpHO-CPefoBOro
NoAXxoAa K opraHv3aumm AeaTeNlbHOCTU B eTCKOM 06 beUHEHNI.

9) MpnHUMN rapMoOHUN NPOCTOTbI N KPACOTbl 1EXUT B OCHOBE 1106010
BUAa  AeATeNbHOCTW,  OAHOBPEMEHHO  ABNFeTCd  KpuTepuem
TBOPYECKON feATesIbHOCTU U pe3y/ibTaTOM B npoLuecce caMopasBuUTUA
TBOPYECKMX CNOCOBHOCTEN.

3aHATMA CTPOATCA TakMM 06pa3oM, UTOObI yyalumecs CO3HATe/IbHO U
aKTVUBHO oBnageBann 3YHamu, 4tobbl y HUX pa3BMBanacb TBOpPYECKas
aKTUBHOCTb 1N CAMOCTOSITENIbHOCTb. TOMIBKO C YY4E€TOM 3TUX NPUHLMMNOB
MOTyT OblTb AOCTUIHYTbl BbICOKME pe3ynbTaTbl B OBAAAEHUU
06YyYaKLLVMWNCA 3HAHUSAMU U MPAKTUYECKMMIN HaBbIKaMMU.
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[ledazozuyeckue mexHoa102UU, NCNONb3YyeMble MO Nporpamme
«becnujIOTHBIE JieTaTeJIbHbIE alnmapartrbsn»

TexHon02UA OudPepeHyupyemMo20 06y4yeHUA CNOCOOBCTBYET CO3AAHMIO
ONTUMAaJIbHbIX YCNOBUA ANA Pa3BUTUA UHTepecoB W CNocobHoCTen
YyYaLLNXCS. MexaHn3MOM peanusauun  ABNAKOTCS MeToAbl
WHAMBUAYANbHOIO 06yYeHus.

« TexHos02UA /IUYHOCMHO-OPUEHMUPOBAHHO20 06y4YeHUsA - 3TO
OpraHusauuMs BOCNUTaTeNIbHOro npouecca Ha OCHOBe r1y6oKoro
YBaXXEHUS K JINYHOCTU pebéHka, y4yéTe ocobeHHOCTel ero
WHAVBUAYANbHOINO pPasBUTUSA, OTHOWEHUS K HeMy Kak K
CO3HaTeNIbHOMY, MOSIHOMPABHOMY M OTBETCTBEHHOMY YYaCTHUKY
obpasoBaTeNbHOro npouecca. 370 GOpMMPOBAHME LEeNOCTHON,
CBOOOAHON, pPaCKpenoLwéHHOW JINYHOCTY, OCO3HaKLen CBOEé
AOCTOMHCTBO U YyBaxawuwlen JAOCTOUHCTBO W CBOBOAY ApYyrux
nojen.

« TexHosno2ua npobsemMHO20 06y4YeHUS CTaBUT CBOeW  Lesbho
pa3BuTMe  O3HaBaTe/IbHOW  aKTUBHOCTM U TBOPYECKOW
CaMOCTOATENbHOCTU  y4dawmxcsa. MexaHu3MoM  peanmsauymm
ABNAeTCS NONCKOBbIE MeTOoAbl, npnema NOCTaBKW
NO3HaBaTeNbHbIX 3aja4, NOCTaBMB MNepes ydawmMucs 3ajady,
KOTOPYI OHU BbIMONHSAOT, UCNO/b3YHA VMeoLWmMecs y HUX 3HaHUSA
N yMeHus.

« TexHos02uUA pa3eusaroLye20 0by4yeHUs, MNPU KOTOPOM [NaBHOW
Lenb  ABNASETCA  co3jaHue  YyCIoBUW AN PasBUTUA
NCUXONOTNYECKNX OCOBEeHHOCTel: CrocobHOCTen, WHTepecos,
IMYHOCTHbIX KayecTB W OTHOLWEeHUN Mexay AwabMu, npu
KOTOPOM Y4YMUTBLIBAOTCA W  WUCMOJIb3YKOTCA 3aKOHOMEPHOCTU
pasBUTUS, YPOBEHb W CNOCOGHOCTM uUHAMBUAYYMA. [loa
pa3sBMBaKOLWMM ObyyeHreM MOHMMAeTCs HOBbIA, aKTUBHO-
fesdTeNbHbI  cnocob  obydeHus, UAYWMA  Ha  CMeHy
06 BACHUTENBHO-UANOCTPAaTUBHOMY CNOCO6Y.

« TexHosno2uu compyoHu4Yecmea peannsyroT PaBeHCTBO,
NapTHEPCTBO B OTHOLLUEHMAX negarora un pebeHka. Megaror m
yyalumecsi COBMeCTHO BblpabaTbiBalOT Lienn, CoAepXaHune, fatoT
OLeHKW, HaX0AsCb B COCTOSIHMN COTPYAHMYECTBA, COTBOPYECTBaA.

29



« 30oposbecbepezaroujie mexHoA02UU - CO3AAHNE KOMMIEKCHOVA
CTpaTermm ynyylleHus 340poBbs yHaLlmxcs, pa3paboTtka
CUCTEMbI Mep MO COXPaHEeHMIo 340P0OBbs AeTeli BO BpeMs
06y4yeHUst 1 BblpaboTka 3HaHN N HABbIKOB, KOTOPLIMU LO/IKEH
OBNAZEeTb yYaLLMACS.

« VIHYOpMayUOHHbIE MexHO102UU, NCNONb3YHoLMe chelnanbHble
TeXHMYeckme MHGOPMALIMOHHbIE CPeACTBA: KOMMbIOTEP, ayAuno-,
BMAE0-, Tene- CpeAcTBa 0byUeHus.

cnonb3oBaHMe NnepeumncieHHbIX TEXHONOMM XapakTepusyeT
LLeNI0CTHbI 06pa3oBaTesibHbI rnpouecc 1 anseTcs Gopmon
opraHm3aunm y4ebHoOM N TBOPUYECKON AeATeNIbHOCTU, rae KaXabli
pebeHOoK He TO/IbKO obecrneyrBaeTcs NojHOM CBO60A0M TBOPUECKOW
WHULMATUBbI, HO U HY>XAaeTca B NPOAYMaHHOWM cTpatermu, otéope
CPeACTB BblpaXxeHWs, NIaHNPOBaHUN AeATeNbHOCTM.

Memooduka npoeedeHusi 3aHAMUSA
OCHOBHbI€e CTPYKTYPHbIE 3/1IEMEHTbI

« BcmynumensHas 4acme. MNokas roTOBOro U3Aenns oTAebHO 1 B
KoMno3snuynmn

« [lodcomosumenbHass 4acme. Pa36op $popM C/IOXKHOIo 1U3aenus,
onpejeneHne ero UCXoAHbIX GopMm.

« OCHO8HasA Yacme. No3aTanHoe N3roToBAEHNE U34eNNs MO
NHCTPYKLMN.

o 3aknro4yumesnsbHaA Yacms. CaMmocTosTeNbHas paboTa no obpasuy
NNV 3aBepLUEeHVEe U3Lenns, LOMNONHeHe ero CaMoCTOATEe/IbHO
baHTasnMHOM YacTbH.

KOHmpO/leo-u3M€pumeﬂbe/e mamepuansl

Pasaen nporpamMmmbil MeToabl KOHTpoNSA

1rop obyueHus

OpraHnM3ayMoHHbIN
P H . CobecepoBaHue

« AHKeTVpoBaHue
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[I.PaboTa . Bonpocbl k 6ecege

NPUPOAHbLIM . KapToukun-zaganHuvs

MaTepuaiom « [lpakTnyeckoe 3ajaHue.

« AHanu3 n camoaHanms AeTcknx paboT
. HabnoaeHne

[II.MopennpoBaHue

« YCTHbIV onpoc
Ha N10CKOCTW.

« Bonpocekl k becege

« [lpakTnyeckoe 3ajaHve C TBOPYECKUM
YKNOHOM
« KapToukun-sagaHus

IV. BasaHue kproukom o
o YCTHbIV onpoc

« Bonpocebl k 6ecege

« MpakTnyeckoe 3agaHne C TBOPYECKNM
YK/IOHOM

« AHanM3 1 caMoaHanus JeTckmx pabot

« KapToukun-3agaHus

3TN AONONHUTENbHbIE pa3paboTaHHbIe KOHTPOJIbHO-U3MEpPUTESIbHbIEe
MaTepuanbl NMO3BONSAIT BbICTPOUTb 3PDEKTMBHYHO CTpaTeruto

MO Pa3BUTUHO CNOCOBHOCTEN KaXXA0ro yyallerocs, @ 3HaumnT caenatb
ANs1 HEroO KaXao0e 3aHsATME MPOAYKTUBHbIM.
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[V.CIIUCOK JIMTEPATYPbI

1. Cnucok JUTEpPaTyphbl, peKOMeHI[OBaHHLIﬁ neaaroram (KOJIJ]BFaM) AJI OCBOCHHUA JAHHOI'0 BUAA 1€ATCJIBHOCTH

Ne | HaumeHnoBanue
OcHoBHast
1 benunckas 10.C. Peanuzanuys TUIOBBIX MaHEBPOB YETHIPEXBUHTOBOIO BepTosieTa. MOIOICKHBIM HAyYHO-TEXHUYECKUM BeCTHUK. MI'TY um.
H.3. baymana. Onekrpon. xxypH. 2013. Ne4. Pexxum noctyna: http://sntbul.bmstu.ru/doc/551872.html (mara obpamenus 31.10.2016).
2 I'ypesiHoB A. E. MonenupoBanue yrpasieHus kBajapokonrepoM MuxenepHslil BectHuk. MI'TY um. H.O. baymana. OnextpoH. xxypH. 2014 Ne8
Pexxum noctyna: http://engbul.bmstu.ru/doc/723331.html (mara obpamenus 31.10.2016).
3 Edumos. E. IIporpammupyem kBaapoxontep Ha Arduino: Pexxum nocryma: http://habrahabr.ru/post/227425/ (nata obpamierust 31.10.2016).
4 Wuctutyr  TpaHcmopra ¥ cBsa3W.  OCHOBBl  adpoAMHAMMKM M JuUHaMukd  nonera. Pura, 2010. Pexum  nmocryma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy ajerodtnamiki Riga.pdf (gara obpamenns 31.10.2016).
5 KanataukoB A.H., Kpumenko A.I1., Tkadger C.b. JlomycTuMbIe IPOCTPAHCTBEHHBIC TPACKOPUHU OCSCIIMIIOTHOTO JISTATEIHHOTO ariapara B
BEPTUKAIBHON TIOCKOCTH.
Hayka u o6pazoBanue. MI'TY um. H.D. baymana. DnektpoH. xypH. 2012. Ne3. Pesxxum nocryma: http://technomag.bmstu.ru/doc/367724.html
(mata obpamienus 31.10.2016).
6| MapteiHoB A.K. DkcniepumeHTanpHas aspoauHamuka. M.: T'ocynapcTBEeHHOE M3AaTENbCTBO OOOPOHHOM mpoMsblnuieHHocTH, 1950. 479 c. 13.
Mupomnuk 1.B. Teopus aBromatnueckoro ynpasienus. Jluneitnsie cuctemsl. CII6: [Tutep, 2005. 337
JlomostHuTEIBHAS
7 Penakis Tom's Hardware Guide. FPV- mynbTrKOnTEphI: 0030p TEXHOIOTHH U Kene3a. 25 utons 2014. Pexxum nocryma:
http://www.thg.ru/consumer/obzor fpv multicopterov/print.html
(nata oopamenus 31.10.2016).
8 Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center, Moffett Field, California. P. 21. Pexxum nmocryma:

http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (1ata o6pamenust 31.10.2016).
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9 Bouadi H., Tadjine M. Nonlinear Observer Design and Sliding Mode Control of Four Rotors Helicopter. World Academy of Science,
Engineering and Technology, Vol. 25, 2007. Pp. 225-229. 11. Madani T., Benallegue A. Backstepping control for a quadrotor helicopter.
IEEE/RSJ International Conference on Intelligent Robots and Systems, 2006. Pp. 3255-3260.

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

11 LIPO SAFETY AND MANAGEMENT: Pexum pocryna:
http://aerobot.com.au/support/training/lipo-safety ([laTa oopamenwus 20.10.15)

12 | Murray R.M., Li Z, Sastry S.S. A Mathematical Introduction to Robotic Manipulation. SRC Press, 1994. P. 474.

13 | Zhao W., Hiong Go T. Quadcopter formation flight control combining MPC and robust feedback linearization. Journal of the Franklin Institute.
Vol.351, Issue 3, March 2014. Pp. 1335-1355. DOI: 10.1016/j.jfranklin.2013.10.021

14 | Jlekmmu ot «Komrep-akcmpece» https://youtu.be/GtwG5ajQIvA?t=1344

2. CMCoK JIMTepaTypbl, PEKOMEHJI0BAHHON Y4AIIUMCS, IJIsl YCIEITHOT0 OCBOEHMS IAHHOM 00pa3oBaTeIbHOM MPOrpaMMBbl

1 Jlexmuu ot «Konrep-akcrmpece» https://youtu.be/GtwG5ajQJvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexgyver.ru/quadcopters/

3. Cnucok JquTepaTypbl, pEKOMEHA0BAHHON POAUTEISIM B LeJIsSIX paclIMPeHNs 1MAaNa30Ha 00pa30BaTeJIbHOI0
BO3/1eMICTBUS U TOMOIIM POAUTEISIM B 00yUeHNH M BOCIIMTAHUM pedeHKa

1 [Ton6opka xypHanoB «lIllkomna njs poautenei» ot uznarenbcekoro goma MITIY «IlepBoe ceHTsOps» 1o pe.
C.Conoseitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2dId1p0T1ZGLWM
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http://alexgyver.ru/quadcopters/
https://www.youtube.com/watch?v=FF6z-bCo3T0
https://youtu.be/GtwG5ajQJvA?t=1344

HNPUJIOKEHMUE 1

MarepuaabHO-TeXHHYECKOE o0ecneuyeHmne

Croumocts | KostnuecTBo Hroro
Ne Ha3nayenue/kpaTkoe onucaHue
HaunmeHoBaHue

n/n ¢pyHKuHMOHAIA 000PYAOBAHUSA

1 YuyeOHoe (00s13aTesIbHOE) 000PYI0BAHUE

OcHoBHO# HaOo0p (paMa, 3aI4acTu, MOTOPHI,
1.1 MPOTIEIUIEPBI, PETYIISATOPHI, TOJIETHBINH KOHTPOJILIEP, HaGop nns cOopku KBagpokonTepa
paaroanmnaparypa, 3apsjaka, akKyMyJsTOpbl)
Kommekr mst FPV-noneros (kamepa,
1.2 BHJICONEPEAATUHK, BUICONIPUEMHUK, AHTEHHBI, KoMmIeKT i1 oNeToB OT nepBoro
MOHUTOPYHK, OaTapeiku.) i
KoMIIeKT 17151 u3ydeHus: OCHOB Pau03JIEKTPOHUKH U
13 MIPOrpaMMHUPOBAHUS MUKPOKOHTPOJLIIEPOB (0OpTOBOIA KommuiexT 15t mporpaMMupoOBaHUs
KOMIIBIOTED, PaIMOMOJIEM, BUIEOKaMepa, FNEKTPOHHKA, KonTepa
I10)
Konrep miia HavansHOTO
1.4 KBagpokonrep 3HaKOMCTBa, OTPabOTKH a30B
MUJIOTUPOBAHUS

15 KBanpoxonrep ¢ ¢porokamepoit Ha Konrep st o0yuenue aspochEMKeE,

’ TUPOCTA0MIM3UPOBAHHOM TI0JIBECE HacTpoiike u oocimykuBanuo BAC

Konsepromnan st 06y4yeHus

16 Konpepronan HACTpOHKE, 00CITY>KUBAHHIO U

skcruryatanuu bBAC
TIEPCIICKTUBHBIX TUIIOB
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doTtokamepa Uil YCTaHOBKH Ha

1.7 doTtokamepa
KOHBEPTOIUIaH
BAC nns oOyuenus azam
1.8 VYyebnas BAC camoiieTHOTO THIIA MMAJIOTUPOBAHUS OCCITUIIOTHBIX
CaMOJIETOB
Konrep aiis oTpaboTK HaBBIKOB
KBanpoxonrep ¢ 3 g0m. akKyMyJIsSTOpaMu, JIOTI.
1.9 o . MAJIOTUPOBAHMS, TPOBEACHUS
3apsAIKOM U 3aIIUTON BUHTOB .
a’POCHEMKHI
3HaKOMCTBO ¢ npuHIHnamMu 3D-
1.10 Pyuka nns 3D-nevarn
neyaTH
2 KomnbrorepHoe o6opyoBanue

2.1 Hoyt0yx Pa6ota ¢ I10 BITJIA
2.2 Mplib Pa6ora c 1K n/unu HoyTOykom

TymOa nmst XpaHeHUs U 3apsIKd
23 Tenexka A1 3apsAAKU U XpaHEHUs HOYTOYKOB yMba Junt xp P

HOYTOYKOB

MHorogyHKIOHATbHOE

2.4 MY dymi
YCTPOMCTBO

2.5 CereBoil yUIMHUTEND

CereBoll yJUIMHUTEND
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IIpe3enTaniuonHOe 000PyI0BaAHHE

HOﬂaanHﬂpOpMaHHOHHOFO

3.1 LED nanens
Marepuaia

3.2 Hacrennoe kpernnenue kperieane LED manenu

4 Pacxoanble MaTepuaJibl M 3aNIACHbIE YaCTH

5 Mebean
51 KoMILIEKT MeGenm Pa3memnienue y4eHIKOB B y4eOHOM

KaOWHeTE

52 CBETHJILHMK HACTOJBHBIN raJIor€HOBBIH OcBenicHue
53 KOp3HEHBI 151 MyCOpA COop Mycopa U MPOYUX HEMHUIIIEBBIX

OTXO0I0B
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IMPUJIOKEHUE 2
IIpaBuiia BbI0OOpa TeMBbI NPOEKTA

Crnioco6bl perieHust MpodJieM HAaUYWHAIOIMIMMH UCCIIEIOBATENSIMU BO MHOTOM 3aBHUCSAT OT BBHIOpaHHOW TeMbl. Hamo momMoub JeTsiM HallTH Bce MyTH,
BEIYIINE K JOCTHKEHUIO IIEJIH, BBIJCIUTH OOIIETPUHSTHIE, OOIIEU3BECTHBIC U HECTaHJAPTHBIC, ATbTEPHATHBHBIC, ClIeTIaTh BEIOOD, OIIEHUB d(PHEKTHBHOCTH
KaXK0ro crocoba.

MpaBuio 1. Tema nomxHa ObITH HHTEpPECHA PeOCHKY, JOJDKHA yBIEKaTh ero. MccrnenoBarensckas pabota shexTruBHA TOIBKO Ha JOOPOBOIBHOMN
ocHoBe. Tema, HaBs3aHHAsl YYCHHKY, KaKoW ObI BAYKHOW OHA HM Ka3ajlaCh B3POCIBIM, HE 1aCT TOJDKHOTO 3 dekra.

IIpaBuiio 2. Tema omkHA OBITH BBITIOJIHAMA, PEIICHUE €€ TOJDKHO OBITh TOJIE3HO YUaCcTHUKAM uccieaoBanus. HaTonkHyTh peOeHKa Ha Ty UACIHO, B
KOTOpOM OH MaKCHUMAaJIbHO peau3yeTcsl Kak UCCleoBaTelb, PACKPOET JIyUIIUE CTOPOHBI CBOETO MHTEIJIEKTA, OMYyUYUT HOBBIC MOJI€3HbIC 3HAHUS, YMEHUS
Y HaBBIKH, — CIIOJKHAs, HO HeoOXoquMas 3a7ada JJis Tieiarora.

[MpaBuno 3. Tema nomkHA OBITH OPUTHHAIBHOM C SJEMEHTAMU HEOXKUJIAHHOCTH, HEOOBIYHOCTH. OPUTHHAIBHOCTH CIIEIYyET MOHUMATh, KakK
CIOCOOHOCTH HECTAHAAPTHO CMOTPETh HA TPAJAUIIMOHHBIE TIPEIMETHI U SIBJICHUS.

IIpaBuno 4. Tema nomkHa ObITH Takoi, 4TOOBI paboTa MOTiia OBITH BBIMOJHEHA OTHOCUTEIHHO OBICTpO. CIOCOOHOCTH J0NT0 KOHIEHTPUPOBATH
COOCTBEHHOE BHUMaHHE Ha OJHOM OOBEKTE, T. €. IOJITOBPEMEHHO, IENeYCTPEMIICHHO paboTaTh B OJTHOM HAMPABJICHHUH, Y IIKOJIbHUKA OTPaHUYCHHA.

[MpaBuio 5. Tema nomkHa ObITh HOCTynHOM. OHA JOJKHA COOTBETCTBOBATh BO3PACTHBIM OCOOCHHOCTSAM JIeTel. DTO KacaeTcs He TOJIbKO BhIOOpa
TEMBI UCCIIEIOBAHUS, HO U (POPMYIHPOBKH U OTOOpa Marepuaia s ee pemenus. OqHa U Ta ke mpodiieMa MOXKET peniaThCs pa3HbIMH BO3PACTHBIMH
rpynnaMy Ha pa3IMyHbIX 3Tanax o0y4eHus.

IpaBuiao 6. Coueranue xeJaHWl ¥ BO3MOXKHOCTEW. BriOWpas TeMy, memaror JOJDKEH y4ecTh Haluuue TpeOyembIX CpPeICTB U MaTepuaioB —
HCCIIeIOBATENLCKOM 0a3bl. Ee OTCyTCTBHE, HEBO3MOXKHOCTE COOpaTh HEOOXOUMEBIE IAHHBIC OOBIYHO IPUBOIST K TOBEPXHOCTHOMY PEIICHUIO, TIOPOKIAOT
"mycrocimoBue". 9TO MeNIaeT Pa3BUTHUIO KPUTUUECKOTO MBIIIJIEHHS, OCHOBAHHOT'O HA JI0KA3aTeIbHOM UCCIEOBAHUM M HAJCHKHBIX 3HAHUSX.

IIpaBuiao 7. C BEIOOPOM TeMBI HE CTOWT 3aTSATHUBATh. BOJBIIMHCTBO ydJaIIWXCs HE MMEIOT TMOCTOSHHBIX MPUCTPACTHHA, MX MHTEPECH CUTyaTWBHEL llosToMy,

BLI6I/IpaSI TEMY, JICMCTBOBATH CJICAYCT 6I>ICTpO, IMOKa MHTCPEC HC yrac.
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IIpumepHbIe TEMBI IPOEKTOB:
MopenupoBaHue KBaJIpOKONTEPA.
[IpoexTrpoBanue nosieTa Hal TPACCOM C NPEMSTCTBUSIMMU.
[IporpamMmmupoBaHuE aBTOHOMHOTO B3JI€TAa M OCAJKHU KBaAPOKOIITEPA.
Bupeo Hapeska noneros Bokpyr KBanropuyma.
Opranu3zanus TOHKA KBaIPOKOITEPOB.
[Tpumenenue kBaapoKonTepoB B [ '€OKkBaHTYME.
[IpoekTpoBaHre KBaApOKONTEPA-TPACTIOPTUPOBLIUKA.
ABTOHOMHBIN MOJIET N0 33JaHHON TPACKTOPHUH.
Co3znanrie MOMOITHHUKA JIJIsl IPETIOIaBaTessl Ha KOHTPOJIbHBIX paboTax.
O KBanpoxonrep — nyummuii gpyr Po6okBaHTyma.
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MNPUJIO)KEHUE 3
IIpumep keiica

Aspocbemka «/liis yero Ha caMmoM Jejie HyKeH 0eClMJIOTHBIN JIeTaTeIbHbIN
anmapar?»

Ornucanue peasibHOM cUTyaruu (Keica)

Mgl paGotaeM B aMUHUCTpAIMM TEXHOIMApKa M HaM HEOOXOJUMO HaOpaTh
KpacOYHble M WHTEPECHbIE MaTepHaybl HJisi caiiTa, YTOObl MPHUBIEYL OOJIbIIE
KJIIMEHTOB W KOMIIaHMW. Takke MHOIME pPEe3UACHTHl TEXHOIApKa JKAIYyIOTCS, 4TO,
YUUTBIBasi OOJIBIIYIO TEPPUTOPHUIO TEXHOIMApKa, OHU O CUX IOp HE 3HAIOT, KaK OH
BBIIVIIAUT LEIUKOM, OTCYTCTBYET HaBUrauus II0 TEPPUTOPUM TeXHomapka. B
JOTIOJIHEHNE HEOOXOAMMO OTIPEACTUTh TOUHYIO IJIOL[alb TEPPUTOPUHU TEXHOMAPKA.

OO61me Bonpocsl
e Urto Takoe BITJIA?
e Kak ycrpoen u paboraer BITJIA?
e Kakue 1aHHbIE OH MTO3BOJIAET MOTYYUTH?
e UemMm aspocwémka ¢ BITJIA oTianyaercss OT KOCMUYECKON CheMKH?

TepMuHbI:
e  AspocheMka
e  Hocurenu u nosie3Hast Harpy3ka
e  Kuaccudukauus (MapupyTHasi, TUHEHHas) a9POCHEMKHU
e  Bricora, nepekpeiThe, 6azuc, nHTEpBai GoTorpagupoBaHus
e  ®doromo3anka
e  Oprodoromnian

Marepuansr:
e  KowmmnsroTep
e  Unrepuer
e  ApXUBHBIE MaTEpHAIIbl A3POCHEMKH
e  [IO ana o6paboTku gaHHBIX AdpocheMkn (Agisoft Photoscan)
e  KBagpoxkonrep
. doToarnmapar
. [ITaTus
e  Google Maps
e  Kgsanpoxkonrep ¢ yCcTpocTBOM a’po(POTOCHEMKHU
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