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HOACHUTEJBHASA 3AIINCKA

Beenenne B nactosimiee Bpems peiHOK BIIJIA (OecnmiOTHBIX JieTaTebHBIX
anmapaToB) — CTaJl OYEHb MEPCHEKTUBHOW M OBICTPOpPA3BUBAIOIICHCS OTpPACibiO, K
2015 roxy pemok BIIJIA yxe ouenmBancs B 127 mupa momnapos CIHA ! u
IPOJOJDKAET aKTUBHO pa3BuBaTbea. OueHb ckopo BIIJIA cranyT HeoTbemiieMoi
YaCThIO TOBCETHEBHOM JXKM3HU: MBI OyjieM ucroib3oBaTh BIIJIA He Tonbko B CMU u
pa3BieKkaTeNbHOW cdepax, HO U B HHPPACTPYKType, CTPaxOBaHUHU, CEIHCKOM
X035IUCTBE U 00ecreyeHuu 0€30MacHOCTH, TIOSIBATCA HOBbIE MPOGecCuu, CBI3aHHBIE C
POCTOM pBIHKA.

HanpaBiennocts  mporpammbl.  Hactosiimass ~— oGmieoOpa3oBaTenbHas
oOliepa3BUBaioasl MporpaMma JOMOJHUTEIBHOTO 00pa3oBaHUs JIeTed HMEeT
HAYYHO-MexXHUYecKylo  Hanpaegiennocms. llpennonaraer  JONOJHUTEIBHOE
oOpa3zoBaHue JieTel B 00JaCTU KOHCTPYUPOBAHUS, MOJICIIUPOBAHUS U OCCIUIOTHOM
aBUAIMM, MPOTpaMMa Tak)Ke HampaBiieHa Ha (OPMHUpPOBAHUE Yy ACTEW 3HAHWNA U
HABBIKOB, HEOOXOIUMBIX ISl pabOThl C OECIIMIIOTHBIMU aBHAIIMOHHBIMUA CHCTEMaMU
(BAC).

[Iporpamma 1O3BOJSIET CO3/4aBaTh OJIATONPUATHBIE YCIOBUA ISl PA3BUTHA

TEXHHUYSCKHUX CIIOCOOHOCTEH IMIKOJHHHUKOB.

HacTrosias nporpaMMa cOOTBETCTBYET OOILIEKYJIBTYPHOMY YPOBHIO OCBOEHHUS U
OpeanoyiaraeT  yAOBJIETBOPEHHE II03HABATEIbHOIO HHTEpeca oOydarolerocs,
pacuiupeHue ero HHGOPMUPOBAHHOCTH B 00JacCTH OECHWIOTHBIX JIETATEIIbHBIX
anmapaTtoB M CHCTEM, a TakKe OOoramieHue HaBBIKAMHM OOLIEHUS U NPHOOpETeHHE
YMEHUN COBMECTHOM JIEATEIbHOCTH B OCBOEHUH MTPOTPaAMMBI.

HoBu3Ha HacTosieir o0pa3oBaTeIbHON MPOrpaMMbl 3aKITIOYAETCS B TOM, UTO
OHa HHTETPUPYET B ce0e JOCTIKEHHUS COBPEMEHHBIX M WHHOBAIMOHHBIX
HaIpaBJIeHUI B Majol OECTUIOTHON aBUAIIUU.

AKTyaJbHOCTH  mporpaMmmbl  COBpEMEHHbIE  TEHJICHLIMM  Pa3BUTHS
pPOOOTU3UPOBAHHBIX KOMILJIEKCOB B aBHAIIMU TOJYYUIM pEaIu3alUio B BUJC
O0ecnuaoTHbIX aBHaIMOHHBIX cucteM (BAC).

B Hactosimee Bpems HaOJIOAAETCS JIABUHOOOpPA3HBIM pOCT HHTEpeca K
OecnIOTHOM aBUAIMK KaK MHHOBAITMOHHOMY HAIPABIICHUIO PA3BUTHSI COBPEMEHHOMN
TEXHUKHU, XOTSI UCTOPUS Pa3BUTHS ITOTO HAMPABIICHUS Havaiack yxe 6onee 100 jet
TOMYy Hazajd. Pa3BuUTHE COBPEMEHHBIX M TNEPCHEKTUBHBIX TEXHOJIOTUH MO3BOJISIET
CerofHsi OECHMUJIOTHBIM JIETaTEIbHBIM armapaTaM YCIEIIHO BBIMOTHATh TaKUE
(GYHKIIUU, KOTOPhIE B MPOLIJIOM ObUTM UM HEIOCTYITHBI WJIA BBITIOIHSIUCH APYTUMU
CUJIAMH U CPEJCTBAMHU.

brnarogapst pocTy BO3MOXKHOCTEM | TIOBBIIIEHUIO JOCTYIMHOCTH JAPOHOB,
MOTEHIIUAJT UCTIOJIb30BAaHUS UX B Pa3HbBIX cpepax IKOHOMUKH CTPEMUTEIILHO PaCTET.
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OT0 co31an0 HeoOX0aAUMOCTh B HOBoM mpodeccuu: onepatop BAC. Crpaternyeckas
3aJaya Kypca COCTOMT B IIOATOTOBKE CIIELMAINCTOB II0 KOHCTPYHPOBAHUIO,
porpaMmMupoBaHuio U 3kcruryaraunu bAC.

Hacrosimass oOpa3oBarenpHass IporpamMma TO3BOJISIET HE TOJIBKO OOYYHTH
pebeHka MoJIeTupoBaTh U KOHCTpYyHpoBaTh BIIJIA, HO ¥ TOATOTOBUTH 00YUYAIOIIINXCS
K IUIAHWUPOBAHUIO M OPraHU3aluu padOThl HaJ Pa3HOYPOBHEBBIMH TEXHHUYECKUMU
MPOEKTaMU U B JIaJIbHEUIIIEM OCYIIECTBUTh OCO3HAHHBIN BHIOOP BUAA JACATEIHHOCTU
B TEXHUYECKOM TBOPYECTBE.

IMenaroruyeckas nejaeco00pa3HOCTb HACTOSIIEH MPOrpaMMBbI 3aKIIIOYAETCS B
TOM, YTO MOCJIE €€ OCBOCHHUS 00yYaroluecs MoxyvyaT 3HaH!us U YMEHUS, KOTOphIE
MO3BOJISIT UM TMOHSTH OCHOBBI YCTPOMCTBA OECIMIIOTHOTO JIETATEIBHOTO anmnapara,
INPUHIUIBI pA0OTHI BCEX €r0 CUCTEM M UX B3aUMOJICUCTBHS, a TAKXKE YIIPABICHHUE
BIUIA. Ucnionb30oBaHue pa3auvyHbIX HHCTPYMEHTOB pa3Butus soft-skills y nereit
(urpomnpakThka, KOMaHHas padoTa) B COYETAHUU C PA3BUTUEM y HUX
hardkomnerenuii (workshop, tutorial) mo3Bonut chopmupoBath y pebeHka
LIEJIOCTHYIO CHUCTEMY 3HAaHHUM, YMEHUI U HABBIKOB.

2. llesn 1 3a1a4u NPOrpaMMBbl.

Lenpto mporpammsl siBIsieTca (OPMUPOBAHHE y OOYYArOUIUXCS YCTOMYMBBIX
soft-skills u hard-skills? mo cnegyromum HanpapaeHHsAM: TPOEKTHAS JEATENLHOCTD,
TEOpHUsl pelIeHUs U300peTaTeibCKuX 3afady, paboTa B KOMaHJE, a’pOJWHAMUKA U
KOHCTPYUpPOBaHUE OeCIUIOTHBIX JeTaTeIbHBIX anmnaparos, OCHOBBI
PaIMOdIEKTPOHUKH M CXEMOTEXHUKH, MPOrpaMMHUPOBAHHWE MHUKPOKOHTPOJIIEPOB,
netHas skcruryatauuss BAC (GecnuinoTHBIX aBHAMOHHBIX cucteM). IIporpamma
HalpaBlieHa HAa pa3BUTHE B peOCHKE MHTEpeca K MPOEKTHOW, KOHCTPYKTOPCKOW U
IPEeINTPUHUMATEIBCKON JESITETbHOCTH, 3HAUYMTENBHO PACIIUPSIONIEH KpPyro3op H
00pa30BaHHOCTh peOeHKa. 3aaun:

OO6pazoBaTenbpHBIC 3aa4H:
* chopmupoBaTh y 00yJarOMUXCsS YCTOMYUBBIC 3HAHUS B 00JIACTH MOJICIIMPOBAHUS U
KoHCcTpyupoBanus bAC;

®* Ppa3BUTH Y 06yan01uch>1 TCXHOJOTNYCCKHUC HABLIKH KOHCTPYHPOBAHUSI

* chopmupoBath y 00yJaromMXxcs HAaBBIKH COBPEMEHHOIO
OpPraHU3alMOHHOIKOHOMHYECKOTO MBITIUICHUSI, 00€CIICUNBAIOIINX COIUATBHYIO
aJlanTalldio B YCIOBUSX PHIHOYHBIX OTHOIICHUH.

Pa3BuBaroiue 3agauu:

2 «soft-skills» — TeopeTHIECKUe 3HAHUS U KOTHUTUBHBIX mpueMsbl, «hard-skillsy — ymenus
«paboTaTh pyKamMm».



* THoJAepkKaTb CAMOCTOSATEIBHOCTh B YUEOHO-TIO3HABATEILHOM EATEIIbHOCTH;

* Ppa3BUTH CIIOCOOHOCTH K CAaMOpPEAIN3aLuU U LIEJIEYCTPEMIICHHOCTH;

* chopMUPOBATH TEXHUYECKOE MBIIIJICHUE U TBOPUYECKUIN MOIXO K paboTe;

* pa3BUTh HABBIKM HAyYHO-HCCIIENOBATEIILCKON, HWHKEHEPHO-KOHCTPYKTOPCKON U

HpOCKTHOI?I JACATCIBbHOCTH,

* paCcliupUTh aCCOUMATUBHBIC BO3MOXXHOCTH MBIIJICHHA. BocrmrarennHbie 3aJda4yu.

* chopMUPOBATb KOMMYHHUKATHBHYIO KYJIbTYPY, BHUMaHUE, YBAXKCHHUE K JIIOJISM;
* BOCIUTATh TPYHOJtOOHME, pa3BUTh TPYIOBbIE YMEHHUS M HAaBBIKH, PACUIUPUTDH
MOJIMTEXHUYECKUNA KPYro3op M YMEHHE IUIaHUPOBaTh pabOTy IO peau3aiuu

3aMbICJIa, ITPCABUACHHUC PC3YyJIbTaTa U €Iro JOCTUKCHUC,

* chopMHUpPOBATH CIOCOOHOCTH K MPOAYKTHBHOMY OOIIEHHIO U COTPYJHUYECTBY CO

CBCPCTHUKAMH U B3POCIIBIMHA B ITPOLICCCC TBOp‘ICCKOﬁ ACATCIIBHOCTH.

Ot1anuurejbHbIe 0COOEHHOCTH nmporpaMmmabI
K OCHOBHBIM OTIHMYHUTEIBHBIM OCOOCHHOCTSIM HaCTOHH_Ieﬁ [porpamMmbl MOZKHO

OTHCCTH CIACAYIOIHC ITYHKTBI:

*KeliCcoBasi CUCTEMA 00YUYEHUS;

*IIPOCKTHAS ICSITEIBLHOCTB;

*HanpaBicHHOCTh Ha soft-sKills;

*UTPOTIPAKTHKA;

ecpena JUIA pa3BUTHSI Pa3HBIX pOJIeH B KOMaH/IC;

*COOOIIIECTBO TMPAKTHUKOB (BO3MOXKHOCTH OOINATHCSA C JIEThbMHU M3 JPYTHX

KBAaHTYMOB, KOTOpbIE€ TMpEYCHEId B TMPAKTUKE CBOEro HampapieHus); 0O
HaIPaBJICHHOCTh Ha Pa3BUTUE CUCTEMHOTO MBIIIICHHUS;
*peduiekcusi.

Bo3spacr aereii [Iporpamma opueHTHpOBaHA Ha JOMOJIHUTEIBHOE 00pa30BaHHE
yYaIUXCsl CPETHETO MKOIBLHOTO Bo3pacTa (7 — 17 net). OCoOeHHOCThIO JETEH 3TOTO
BO3pacTa SIBISETCS TO, YTO B ATOT MEPUO]] TPOUCXOIUT TJIABHOE B PA3BUTUU
MBIIIJICHUS — OBJIaJIEHUE TTOIPOCTKOM TPOIECCOM 00pa30BaHUsI MOHATUN, KOTOPHIT
BEJIET K BBICIICH (hOpME UHTEIICKTyIbHON JESTETHHOCTH, HOBBIM CIIOCO0aM
noBefieHus1. DyHKIMS 00pa30BaHUsI MOHATUI JIS)KUT B OCHOBE BCEX
WHTEJJIEKTYalIbHBIX U3BMEHEHU B 3TOM Bo3pacte. Jlyist Bo3pacta 7 — 17 net
XapaKTEPHO TOCIOCTBO JIETCKOTO COOOIIEeCTBa HaJl B3POCIBIM. 31€Ch CKIIabIBACTCS
HOBAas COIMANIbHAS CUTYyalus pa3BuTus. MneansHas gpopma — 10, 9T0 peOESHOK



OCBaMBACT B 9TOM BO3pPaCTC, C UYEM OH PCAJIbHO BSaHMOHeﬁCTByeT, — 9T0 00J1aCTh
MOpPAJIBbHBIX HOPM, Ha OCHOBC KOTOPBIX CTPOATCSA COOMUAIbHBIC B3aUMOOTHOIICHM.

OO611eHre co CBOMMH CBEPCTHUKAMU — BEIYIIMKN THII ACATEILHOCTH B 3TOM BO3pacTe.
NMeHHO 31€Ch OCBAMBAIOTCS HOPMBI COIMAIIBHOTO MOBEICHUS, HOPMbI MOPAJIH, 3/1€Ch
YCTaHABJIMBAIOTCA OTHOILICHUS PABEHCTBA U YBAXKEHUS APYT K JAPYTY.

KoandecTBo 4acoB :34 akajeMHUYECKUX Jaca

®opmbl 00yueHuss OOyueHre IpOBOIUTCS IO OYHOM (opme

@opMbl OpraHu3aluu AeATeJbHOCTH PopMa OpraHu3alny 3aHATHN:
IpynnoBas, WHAUBUAYyaJIbHAs, WHIUBUAYAJIbHO-TPYNIOBas U (PpOHTAJIbHAS.
[TporpaMMoil npeayCMOTPEHO MpPOBEAECHWE KOMOMHHMPOBAHHBIX 3aHATHIL:
3aHATHUS COCTOST U3 TEOPETUUECKON M MIPAKTHUECKOMN YacTeid, mpuiemM Oosbliiee
KOJIMYECTBO BPEMEHU 3aHUMAET UMEHHO NPAKTUYECKAS YACTh.

[Ipu npoBeeHNN 3aHATUN UCTIOJIB3YIOTCS ClIeyIomKe GOpMbl paOOTHI:

« Jlexuusi-nuanor ¢ UCIOIb30BAHIEM METO/1a «IIEPEBEPHYTHIN KJIaCC» — KOTJa
oOydJaronumcst MpeJiaraeTcs K CIACAYIOIEMY 3aHSTHIO O3HAKOMHUTCS C
MaTepuasiaMu (B T.4. HAaWJECHHBIMH CaMOCTOSITENIbHO) Ha OIPEACICHHYIO
TeMy I 00CYXKIeHUS B (hopMaTe TUaiora Ha MPEACTOSAIIEM 3aHITHH,

«  Workshop u Tutorial (mpaktuueckoe 3anstue — hard skills), ato o cytu
ABIIIETCS  PAa3sHOBHIHOCTSIMH  MAacTEp-KJIacCOB, TA€  OOyJaromMMcs
MpeyIaraeTcsl BBIIIOJHUTE OMPEICICHHYIO padoTy, pe3yabTaTOM KOTOPOH
SBJISIETCS] HEKOTOPBIN MPOAYKT ((hU3UUECKUI UITM BUPTYaIbHBIN pe3yJIbTar).
brnuskuii ananor — ¢ponTtansHas (popma paboThl, Koraa oO0ydaroIIuecs
CUHXPOHHO pabOTarOT MOJ] KOHTPOJIEM Tearora;

* KOH(EpeHIIMH BHYTPUKBAHTYMHBIE W MEXKKBAaHTyMHBIC, Ha KOTOPBIX
oOydaromuecs: NesITCsl OMBITOM JPYTr C JPYrOM W PacCKa3blBalOT O
COOCTBEHHBIX JTOCTHKCHUSX;

s CaMOCTOSTEJIbHAI pabora, KoTIa oOyyJarormuecs BBITIOJTHSAIOT
WHIMBHUAYaJbHBIC 3aJaHUsl B TCUCHUE YACTH 3aHATUS WM HECKOJIBKHX
3aHSATHUH.

- MeTojn KeiicoB (case-study), "mosrosoit mrypm" (Brainstorming), meron
3amad  (Problem-Based Learning) m wmerton mnpoektoB (Project-Based
Learning). ITpumMep: keiic — 3TO KOHKPETHAS 3a1a4a

(«cayuaiiy — case, anen.), KOTOPYHO TpeOyeTCs PelIuTh, JIJIsi 3TOro B
pEXUME «MO3TOBOTO IITYpMay MPEIaraloTcsi BapHaHThl PEIICHHUS,
MOCJIE 3TOTO BApHAHTHl OOCYXKIAIOTCS W BBHIOMPAETCS OJIUH WIIU
HECKOJIBKO IIyTEW pELIeHUs, MOCJIE 4Yero sl PELICHHS Kenca
dbopmupytoTcs Oojiee MENKHE 3a/laud, KOTOpble OOBEAMHSIOTCS B
MPOEKT u peanu3yroTcs c IPUMEHEHUEM MeToa
KOMaH/1000pa30BaHMUs.



Pexxum 3aHsiTuii 3aHsATUS 1O JOMOJHUTEILHOM 0Opa3oBaTeIbHOM MporpamMme
MPOBOJATCA 2 pa3a B HEJIENO 1Mo 2 yaca (MpoAO0IKUTEIbHOCTh yueOHOTo yaca — 45
MUHYT). KpaTHOCTh 3aHSATUH MW UX MOPOJOJLKUTEIBHOCTH OOOCHOBBIBACTCS
pekomenayembimu Hopmamu CAHIIMH 2.4.43172-14, uenbio u 3ajadamu
MPOTPAMMBEL.

Kpurtepun u cnoco0sbl onpeesieHus pe3yJbTaTUBHOCTH Buabl
KOHTPOJIS:

BBOJIHBIM, KOTOPBIA MPOBOJUTCS MEpe HayaaoM paboThl U MpeJHa3HAuCH
JUISL 3aKPETUIEHUS 3HAHUW, YMEHUN U HABBIKOB I10 MTPOMJICHHBIM TEMAM;
TEKYIIHiA, TPOBOJUMBIN B X0/1€ YI€OHOT0 3aHATHUS U 3aKPETUIAIONIUI 3HAHUS
10 JJaHHOM TeMe;

WTOTOBBIM, MPOBOJUMBINA TMOCIE 3aBEpIUICHUS BCEH y4eOHON MpOrpaMMbl.
DopMBbI IPOBEPKH Pe3yIbTATOB:

HaOJII0JICHHE 3a IEThbMU B Mpoliecce padoThl;

COPEBHOBAHMS;

VHJIABUAYAJIbHBIC 151 KOJUJIEKTUBHBIE TEXHUYECKUE IIPOEKTHI.
Oxupaemble pesyiabtarbl  IIpeomemnuvie:

npuoOpeTeHre OO0y4yaroUMMUCS 3HAHUH B OOJACTH MOJEIMPOBAHUS U
KoHCcTpynpoBanus bAC;

3aHATHSA 110 HACTOALLEH TporpaMMe MOMOTyT 00y4aromuMcest CPOPMHUPOBATH
TEXHOJIOTUYECKUE HABBIKM;

c(hOpMHPOBAHHOCTh HAaBBIKOB COBPEMEHHOTO
OpPraHU3allHOHHOIKOHOMHUYECKOTO MBIIUICHUS, obecrnieurBaroas

COMMAJIbHYIO aJallTallii0 B YCJIOBUAX PBIHOYHBIX OTHOILICHUM.

Memanpeomemnmnuie:

c(hOpMHUPOBAHHOCTH y 00yJaroImMXCcs CaMOCTOSITEILHOCTH B
y4eOHOIO3HABATEILHOM TSI TEIIBHOCTH;

Pa3BUTHE CIIOCOOHOCTH K CaMOpEaTM3allii 1 1IEICYCTPEMICHHOCTH;
c(OPMHUPOBAHHOCT, Y OOYYArONIUXCS TEXHUYECKOTO MBINIICHUS |
TBOPUYECKOTO TMOIX0/1a K padboTe;

Pa3BUTOCTH HABBIKOB HAy4YHO-UCCIICT0BATEIILCKOM,
MHXXEHEPHOKOHCTPYKTOPCKOMU 51 MPOEKTHOMN NESITETbHOCTU y
00yyJarommxcs;

Pa3BUTLIC aCCOMMATHBHBIC BO3SMOKXKHOCTH MBIIIJICHHUA Y o6yqa}0mnxc;1.

Juunocmnmnuie:



c(OPMUPOBAHHOCTh ~ KOMMYHUKATHUBHOM  KYyJIbTypbl  OOydarouiuxcs,
BHHMAaHUE, YBAXKECHUE K JIOJIAM;
pa3BUTHE TPYIOJIOOMs, TPYAOBBIX YMEHHA UM HAaBBIKOB, IIMPOKHIA

MOJIMTEXHUYECKUN KPYT030p;

c(hOpMHUPOBAHHOCTH YMEHUS IIJIAHUPOBATH Pa0OTY MO peaan3alii 3aMbIca,
CIIOCOOHOCTH MPEBUIETh PE3YJIbTAT U IOCTUTATh €T0, IPU HEOOXOJUMOCTH
BHOCUTbH KOPPEKTUBBI B IEPBOHAYATBHBIN 3aMbICET;

Cc(OPMHPOBAHHOCTD CIIOCOOHOCTH K TPOIYKTHMBHOMY OOLICHHIO W

COTPYAHHUYICCTBY CO CBCPCTHHUKAMH U B3POCJIBIMHU B IIPOLICCCC TBOp‘{eCKOﬁ
ACATCIBbHOCTH.

@OpMBI IOJIBEICHUSI UTOTOB PEAIU3ALMH ITPOTrPaMMBI

BBINIOJIHEHHUE MMPAKTUYECKHUX MOJIETOB (BU3yalbHBIX U ¢ FPV);
MpaKkTUYECKHe padoThl N0 CcOOpKE, MNPOrPaMMHUPOBAHUIO MU PEMOHTY
KBaJpOKONTEPOB; O TBOpUYeCKHE 3alaHus (MOATOTOBKA IMPOEKTOB U MX
Ipe3eHTAaIu).
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Jlannasi oOpasoBarenbHas MporpaMMa SIBIISIETCS BBOAHBIM MOAYJIEM U
M3y4yaeTcsl B Te€UEHHE NIEPBOM MOJIOBUHBI MEPBOT0 yueOHoro roja (17 Henens,
2 yaca B Heaento). OOydaronuecs BBITOJHSIIOT 48 MPaKTUYECKUX 3aHATHM,
MPOBOJAATCS JABE KOHTPOJIBHBIX pabOThI BO BpeMsl ayJuTOPHBIX 3aHsATHH. [lo
OKOHYAaHHUM Kypca MPOUCXOUT 3alllUTa MPOESKTHOW paboThl. BBOIHBIN MOTYIb
HACTOSAIIEH MPOrpaMMbl aHAJIOTHYEH 1Sl Bo3pacToB 6-10 u 14-18, paznuuasich
TOJIBKO COOTHOLIEHUEM MPAKTUYECKUX U TEOPETUUECKUX 3aHSATHIL; UeM cTapuie
oOydaroriuecs, TeM OO0JbIlIe HAUMHAET IPAKTUYECKAs 9acTh peod1anaTh Hal
TEOPETUYECKOU. DTO CBSI3aHO C TEM, YTO CIIOCOOHOCTh K CaMOOOYYEHHIO C
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BO3pAaCTOM MPSAMO MPOMOPIMOHAIBHO BO3pAacTaeT, MO3TOMY BcCe OOJbIIe
TEOPETUYECKOr0 MaTepHaia B IporpaMmax i Bo3pactoB 14-18 Oyner
IpeaIaraTbCs A1 CaMOCTOSITEIBHOTO U3YUYEHUS.

O0beM nporpaMmbl 4 BU/IbI Y4eOHOH padoThl

Bun yuebnol paboThl Bcero vacos

AyIUTOPHBIC 3aHATHUS BCETO, B TOM YHUCIIE: 70
Jlexnun 22
[IpakTUueckue 3aHATHS, B T.4Y.: 48
JlabopaTopHbIie pabOThI 6
CaMocTosTenbHas MOArOTOBKA 12
[IpoekTHas pabora 19
Bupl TeKymiero KOHTpOJIs yCeBaeMOCTH 1
O6beM yueOHOU TPOrpaMMBI 70

dopMa MpoBeJCHUS 3aHATUHN «WICKIIUW» MOApa3yMeBaeT Takyto (hopMy 3aHATHIH,

B [IPOIIECCE KOTOPBIX IPOUCXOJIUT pa3BuTHE T.Ha3. soft-skills (TeopeTnueckux 3nanui

N KOTHUTHUBHBIX HpI/IeMOB) 06yqa}0m14xc;1, a HIMCHHO.

TEXHOJIOTUS U300peTaTEeIbCKOM pa3MuHKku U jJoruka TPU3;
IPOTUBOpPEUYHNE KaK OCHOBA NU300pETEHMS;

WJICaJIbHBI KOHEYHBIN PE3YJIbTAT;

AJTOPUTM ITPOEKTUPOBAHUS TEXHUUECKOU CUCTEMBI;
KOMaH1000pa30BaHuUE;

paboTa B KOMaH/€;

JIMYHASI OTBETCTBEHHOCTh U TalM-MEHEKMEHT;
IIPOEKTHAs eI TEIIbHOCTD;

IIPOLYKTOBOE MBIILJICHHUE;

YHUBEpCaJIbHAs MMpaMuUJIa porpecca;

IUTAHUPOBAHKE U TIOCTAHOBKA COOCTBEHHOT'O SKCIIEPUMEHTA;

dopma mpoBeneHHS 3aHATHIA «IPAKTUYCCKUE 3aHSATHS» MOAPa3yMEBaeT TaKyHo
dopMy 3aHATHI, B TPOIECCE KOTOPBIX MPOUCXOAMUT pa3Buthe T.Ha3. hard-skills
(HaBBIKOB M YMEHHI1) 00yHarouxcsi, 8 UMEHHO:

paboTa ¢ IPOCTHIM HHCTPYMEHTOM (OTBEPTKA, TACCATUKH);

paboTa ¢ obopynoBanuem hi-tech-niexa (maiika, jJa3epHasi pe3ka);

paboTa ¢ mporpaMMHBIM oOecTieueHrneM (HaCTpOoiiKa JIETHOTO KOHTPOJLIEpa
KBaJIPOKOIITEPA, MTPOESKTUPOBAHNUE PaMbl KBaIPOKOITEPA);

yIpaBJIE€HUE KBAJIPOKOITEPOM.

MartepuaibHO-TEXHIYECKOE 00ECTIEUeHHE CM. B IPUIIOKEHUH 1.



[TpaBuiia BeIOOpa MPOEKTa U MPUMEPHBIE TEMBI TPOEKTOB CM. B MPUIOKEHUH 2.

[Ipumepsl KEMCOB CM. B IPUIIOKEHUH 3.



I11. COAEPXKAHUE JONMOJHUTEJBHON OBPA3OBATEJIbHOM IMPOT'PAMMEBI 1

roja o0y4eHus

Ne i/ HauMenoBanue TeMbl Conep:kanue TeMbl
1 2 3
Teopust MyJbTHPOTOPHBIX CHCTEM. YeTpoiicTBO MyIbTUPOTOPHBIX CUCTEM. OCHOBBI KOHCTPYKIUU MYJIBTUPOTOPHBIX CUCTEM.
Baok 1. [TpuHIMIIBI YIIpaBlIeHUS MYJIbTUPOTOPHBIMH CHUCTEMAMH.

OcHoBbl ynpasJienus. [1o1€Ts1 Ha

CHUMYJISITOPE.

BBoxHas nekuus o coAepKaHuU Kypca.
IIpyuHIMIIBI yIIpaBIEHUS U CTPOCHHE

MYJIbTUKOIITEPOB.
TexHuka 0€30MacHOCTH MOJIETOB
OcHoBblI 251eKTpudecTBa. JIuTnii-
HOJMMEPHBIE AKKYMYIISTOPBI.

IIpakTryeckoe 3aHATHSA C JIUTUN-
MOJIUMEPHBIMH aKKyMYJISITOPAMH

(3apsiaka/paspsika/baiaHcUpoOBKa
/XpaHeHue)

Texnonornd naiiku. TexHuka
0€30IIaCHOCTH.
OO0yuenue naike.

[TonéTel HA CUMYIISITODE.

ArnmapaTypa paauoyrpaBiieHuUs: IPUHIIMIT ACUCTBUS, 00Iee yCTPOHCTBO.

TexHuka 0€30MacHOCTH MPHU pabOTE ¢ MYJIbTUPOTOPHBIMH CUCTEMaMH.

DNEKTPOHHBIE KOMIIOHEHTHI MYJIbTUPOTOPHBIX CUCTEM: IIPUHLIUIIBI pabOThL, o011Iee
YCTPOMCTBO.

JIuTUi-TIONUMEpPHBIE aKKYMYJISTOPBI M HMX 3apsIHbIC YCTPOWCTBA: YCTPOMCTBO, MPHHIIUI
JICHCTBUS, METO/IbI 3aPSIIKH/Pa3psIKu/XpaHeHUs/ OalaHCUPOBKH aKKyMYJIITOPOB, Oe301macHas
paboTa ¢ 000pyIOBaHUEM.

[Taiika 3IEKTPOHHBIX KOMIIOHEHTOB: TIPUHIIMITBI TAHKH, 00yueHHE NaiKe, maiKa AIeKTPOHHBIX
KOMITOHEHTOB MYJIbTUPOTOPHBIX CHCTEM.

[Tonetel Ha cumyssITOpe: OOyUEHHE MOJIETAM Ha KOMITBIOTEPE, MPOBEACHUE YICOHBIX MOJIETOB
Ha CUMYJISITOPE.
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Baoxk 2.

COopka u HACTPOIiKa KBAJIPOKONTEpA.

YyeOHbIE MOJIETHI.

1.

YrpaieHre noJeToM MyJIbTHKOINTEPA.
[TpuaIMI QYHKIMOHUPOBAHUS
MOJICTHOTO KOHTpOJLIepa U
anmaparypbl yIpaBJICHUS.
beckonnekTopHble JBUraTEN U
peryasTopsl ux xona. [Inarer pa3Boaku
MUTaHUS.

COopka pambl KBaJIpOKOIITEPA.

[Taiika ESC, BEC u cunoBoii yactu.
OCHOBBI HACTPOMKHU MOJETHOTO
KOHTpOJIJIEpA C IOMOIIbIO
komnbioTepa. Hactpoiika Annapatypsl
yIpaBiIeHUs.

HacTpoiiky nojs€THOro KOHTpoJIepa.
WMHCTpyKTaX 10 TEXHUKE
0€30I1aCHOCTH IOJIETOB.

[TepBble yueOHbIE MONETHI:

«B3JIET/TIOCAIKAY, «yIepXaHUE  Ha
3aJJaHHOW BBICOTE», IEPEMELICHUS
«BIIEpEA-HA3AID,

«BIIEBO-BIPaBO». Pa3bop aBapuitHbIx
CUTYaLUil.

BrinonHeHne noneToB: «To4Has

MOCAaJIKa Ha YJAIICHHYIO TOUKY,
«KOPOOOUYKa, «IETHOK,

«BOCBMEPKa», «3MENKa»,

[ToneTHBI  KOHTpOJUIEp: YCTPOMCTBO  TMOJETHOTO  KOHTPOJUIEPA, MPHHLIHUIBI €T
(GYHKIMOHUPOBAHUS, HACTPOHKa KOHTpOJUIEpa C TOMOLIbI0 KOMIBIOTEPA, 3HAKOMCTBO C
HPOrpaMMHBIM O0OecIIeueHHEM JUIS HACTPOMKH KOHTPOJLIEpa.
beckoyeKTopHbIe JBUTATENM M HMX PEryasTOpbl XOJa: YCTPOWCTBO, NPUHIUIBI HUX
(GYHKIIMOHMPOBAHHMS, MaiiKa JBUraTe’Ield H peryisiTopoB.

[InaTtel pa3Boaku mNHTaHMs: OOIIEe YCTPOHCTBO, XapaKTEPHCTHKH, MaiKa PErylIsaTOpOB U
CHJIOBBIX ITPOBOJIOB K IJIATaM Pa3BOAKH IMUTAHHS.

WHcTpykTax nepea nepBbiMH ydeOHbIMU monieTamu. [IpoBenenne yueOHBIX MOJIETOB B 3ajle,
BBITIOJTHEHUE 3a/IaHUI: «B3JICT/TIOCA/IKAY, Ky/AepKaHHUE Ha 3aJJaHHOW BBICOTE», «BIIEPEIHA3AI,
«BJICBO-BIIPABO», «TOYHAS IIOCAJKa HA YAAICHHYIO TOYKY», «KOPOOOYKa», «UECIHOK,

«BOCBMEPKaY, «3MEHMKay», «00JIET IO KPYTy».

Pa36op aBapuifHbIX CUTYyaLUi.
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Hacrpoiika, yctanoska FPV — OCHOBBl  BUJICOTPAHCIISILUMU: NPUHLMIIBI  [E€pEeJadyd  BHUJICOCUTHANA, YCTPOMCTBO U

Buaok 3. o0opynoBaHusi. XapaKTEePUCTUKHU IPUMEHAEMOro 000pyJ0BaHUS.
1. OcHOBBI BUEOTPAHCIISALUU. YcTaHoBKa, OAKIIOYEHNE U HACTPOMKA BU1€0000py10BaHUS HA MYJIbTUPOTOPHBIE CUCTEMBI.
[Tpumensemoe o0opya0BaHUE, €TO [TunotupoBanue ¢ ucnonp3zoBanuem FPV- o6opynoanusi.
HaCTpOMKa.

2. YcTaHOBKA U MOJKITIOYCHHE
PaaMOIIPUEMHHKA U
BUJICO000PYIOBAHHS.

3. TlwroTupoBaHUE C UCIIOJIL30BAHUEM
FPV- o6opynoBanmsi.

PaGora B rpynnax HajJ HH/KeHepHbIM Pa6oTa HaJl MHKEHEPHBIM IIPOEKTOM: OCHOBBI IJTAHUPOBAHHS IPOEKTHOM paboThl, paboTa Hajl
Buiok 4. | IPOEKTOM. IPOEKTOM B COCTAaBE KOMaH/IbI.

1. TIpuHIMMOBI CO3aHMUS HHKEHEPHOM OcHosbl 3D-neuaty 1 3D-MoenupoBaHys: NpUMEHsEMOe 000PyI0BaHIE U IPOTPAMMHOE
HPOEKTHOH paboThI. obecrnieyeHue.

2. OcHoBpr 3D-mievatn 1 [IpakTHyeckas paboTa B IPyNNax Haj MHKEHEPHBIM IIPOEKTOM 10 TeMe «becrnuaoTHas
3DmozenmpoBanus. aBHALMOHHAS CHCTEMay.

3. PaGora B IpyIIax HaJ HHKEHEPHBIM [ToAroTOBKA U NPOBEIECHUE ITPE3EHTALIUM 110 IPOEKTY.
IPOEKTOM

«becnunoTHas aBUallOHHASA CHCTEMAY.

4. TloaroroBka Npe3eHTalun
COOCTBEHHOM MPOEKTHOM paboTHI.
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Ipuiaoxenue 1

Ka.ﬂelmapﬂo — TEMATHYIECCKOC INIAHUPOBAHHUE

«anaB.ne}me 0eCNMJIOTHBLIMHU JieTaTeJIbHbIMU anmapaTamMmm»

Ne Tema Kosaun4vecTBo Hara
4acoB
biok 1. Teopus myneTupoTOopHBIX cucTeM. OCHOBBI yrpasieHus. [10o1€Tsl Ha
CUMYJIATODE.
1 BBoaHas nexkuus o cogepxaHuu Kypcea. 1 06.09
2 [IprHIMIIBI YIIPABICHHS U CTPOCHHE 1 13.09
MYJIBTUKONTEPOB.
3 OCHOBBI TEXHUKU O€30MaCHOCTH TOJIETOB 1 20.09
4 OcHoBEI 2nekTpudecTBa. JInTuii- 1 27.09

ITOJIMMEPHBIE AKKYMYJISTOPBI.

5 [IpakTrueckoe 3aHATUSA C JINTUI- 1 04.10
IIOJIMMEPHBIMU aKKYMYJIATOPAMU

(3apsaka/paspsiaka/OanaHCHPOBKA/XpaHEHHE )

6 | Texnomorus maiiku. TexHnKa 6€30MaCHOCTH. 1 11.10
7 OOyueHHe maike. 1 18.10
8 [TonéTel HAa cuMymsITOpE. 1 25.10

bnok 2. Coopka 1 HacTpoiKa KBaJlpokonTepa. Y YeOHbIE MOJIETHI.

9 OO0yueHre HaBbIKAM MUJIOTUPOBAHUS 1 08.11
KBaJpOKOIITEPa Ha IPUMEPE UTPYILKU

3aBOJICKON COOpPKH

10 VYnpaieHue nojaeToM MyJIbTHKONTEpPA. 1 15.11
[TpuHIMN GYHKUMOHUPOBAHUS MOJIETHOTO
KOHTpPOJUIEpA U anmnapaTypsl yIpaBICHUS.

11 | becKoJIEeKTOpHbIE ABUTATENN U PETYIATOPbI 1 22.11
ux xoxaa. [1naTel pa3BOJKY MUTAHUSL.

12 COopka paMbl KBaJAPOKONITEPA. 1 29.11

13 ITaitka ESC, BEC u cunoBoi yacTu. 1 06.12

14 | OcHOBBI HACTPOMKHU MOJETHOTO KOHTpOJLIEpa 1 13.12

C IOMOIIBIO KoMmITbtoTepa. Hactpolika
anmnaparypbl yIpaBJieHUS

15 HNHCcTpyKTaX MO TEXHUKE O€30MaCHOCTH 1 20.12
MTOJIETOB.
16- | TlepBble yueOHBIC MOJCTHI: «B3JICT/TIOCATKAY 2 27.12-10.01
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18 | TloneThl: «yaepkaHUe HA 3aIaHHON BBICOTE» 1 17.01
19 [Iepemerenust «Bnepea-Has3aay, «BJIEBO- 1 24.01
BIIPABOY.
12
20 Pa30op aBapuilHBIX CUTYyalIUN. 1 31.01
21- | BrInloJIHEHHE MOJIETOB: «TOYHASA IOCa Ka Ha 2 07.02-14.02
22 YAAJIECHHYIO TOUKY»
23 BellloniHEHHE  TOJIETOB: «KOpOOOUKaY, 1 21.02
«YEIIHOK», KBOCBMEPKa».
24- | BrIlloJTHEHHE TOJIETOB: «3MeiiKay, «00JIeT M0 2 28.02-07.03
25 KPYTy».
bnoxk 3. Hactpoiika, ycranoBka FPV — o6opynoBanus.
26 | OcHOBBI BuaeoTpaHcsanuu. [Ilpumensemoe 1 14.03
000pyI0BaHUE, €ro HacTpoOMKa.
27 YCcTaHOBKA | MTOJIKITIOYCHUE 1 21.03
paauonprueéMHUKa U BUACO000PY10BAHMUS.
28 | TlunotupoBaHHE C HCMOIL30BaHHEM FPV- 1 04.04
000py10BaHUSI.
brok 4. PaboTa B rpynmnax HaJl HHKEHEPHBIM ITPOECKTOM

29 [TpuHIMIIBI CO3MaHUS MHKEHEPHOUN 1 11.04

IPOEKTHOU PabOTHI.
30 | OcnoBbl 3D-nevatu u 3D-MonenupoBaHus. 1 18.04
31 PaGoTa B rpynmnax Haj WHXEHEPHBIM 1 25.04

MpoeKTOM «becnuiioTHass aBualoOHHAas
CHUCTEMAY.

32 [ToaroToBka mpe3eHTanum cOOCTBEHHON 02.05

IPOEKTHOU PabOTHI.

HToroBe1ii KOHTPOJIIb

33- [Ipe3enTanws 1 3amuTa rpyImnoi 16.05 — 23.05
34 COOCTBEHHOIO MHYKEHEPHOTO IIPOEKTA
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4. IJIAHUPYEMBIE PE3YJIBTATDBI
[Ipennonaraembie pe3yJbTaThl OCBOCHHUSI TIOJHOTO Kypca O0y4eHUs 10
JOTIOJTHUTENBHOM 00111€00pa30oBaTeIbHON 0011Iepa3BUBaIOIIEH
nporpamme «becnujioTHbIE JeTaTebHbIe ANNAPAThD) CPOPMYIUPOBAHBI
UCXO0/s U3 TPeOOBAHUM K 3HAHUSIM, YMEHHSM, HaBbIKaM, KOTOPBIC ydalluecs
JIOJKHBI PUOOPECTH B IIpoiiecce 00yUYeHHUs Ha BCEX T0JIax, C YUETOM lienel u
MMOCTABJICHHBIX 33/1a4.

Jluunocmmuule pesynbmamsl 0c80eHUs OONOIHUMENbHOU 00ueo0bpa3o8amenbHol
obwepazsusaroujeli npocpammuol

*  YBAOXKUTEJIBHOE OTHOLIECHUE K KYJIBTYypE CBOEIO HApOAa;

+  OTBETCTBEHHOE OTHOLIEHHUE K O0YUYEHUIO;

+  TOTOBHOCTb M CITOCOOHOCTH K CAMOPAa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU
K 00YYEHHIO U NMO3HAHUIO B 00JACTH HAYYHBIX TEXHOJIOTHIA;

+  OepeXHOEe OTHOIIECHUE K JYXOBHBIM IIECHHOCTSIM;

- HPABCTBEHHOE CO3HAHWE, YYBCTBO, ITOBEJICHHE HA OCHOBE CO3HATEJIIBHOTO YCBOCHMS

00111eueI0BEYECKIX HPABCTBEHHBIX IIEHHOCTEH; 0 3CTETUYECKUE TOTPEOHOCTH, ICHHOCTH
Y YyBCTBA.

Memanpeomemmuvie pe3yibmamvl 0C80eHUsl  OONOIHUMENbHOU 001e0bpa308amenbHOl
obwepazsusaroujeli npocpammol

VYyamuecs HayyaTcsl Ha JOCTYITHOM YPOBHE:

+ OCBamMBaTh CIOCOOBI pEIIEHHS MPOOJEM TBOPYECKOTO W HAYYHOTO XapakTrepa u
omnpeneneHus Hanbosee 3PPEeKTUBHBIX CTOCOOOB TOCTUKEHUS PE3YyIIbTATA;

+  OPraHM30BBIBATH COTPYIHUYECTBO C IEIarOTOM M CBEPCTHUKAMH, pabOTaTh B TPYIIIIE;

.+ BIIQJIETh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH;



+  MPOJYKTUBHO OOINATHCS U B3aUMOJICHCTBOBATH;

+  pa3BUBaTh XYJI0KCCTBCHHBIC, IICUXOMOTOPHBIC, KOMMYHHUKATHBHBIC
CIIOCOOHOCTH;

+ pa3BUBaTh HAOJNIOMATEILHOCTh, AaCCOIIMATHBHOE  MBINUICHHE, JACTETUYCCKUN
XYyI0)KECTBEHHBIN BKYC M TBOPUYECKOE BOOOpaKEHHE.

IIpeomemnvle pe3ynrbmamol 0c80eHUsI OONOIHUMENLHOU 001e00pa308amenbHOU
obwepazeusaroweri NPocpPammbl

VYyarmecs n103HaKOMSITCH

. C TEXHOJIOTUEHN U3rOTOBJIICHUS KBaApaKOoOIITCpa U3 6pOCOBOFO Marcpualia,
. CO CXEMaMHU U3TOTOBJICHUA KBAAPAKOIITCPA,
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+  C UCTOpHEUN BOBHMKHOBEHMS KBAJIPAKOITEPA
- cmpasunamMu Th, co cxemaMu U3rOTOBJICHHUS.

y‘laHII/ICCH Hay4daTcCs:

+ moaduWpaTh KOPITYC, COOTBETCTBYIOIIHME IIEMH, NOAOWMpaTh IBETa IS
W3S,

«  YHUTaTh CXEMBI,

+  CaMOCTOSITEILHO cOOMpaTh TMOACIKHA II0 CXeMaM, BBIOMpATh HU3CIHS,
KOTOpPBIE CaMU JETH OYJIyT BHITIOIHSATS.

« oOpamarbCid C KOJIONIUMU M PEXKYIIUMH HHCTPYMEHTAMH, KIICSIIUMHU
COCTaBaMH,

VYuamuecs I10JIy4aT BO3MOKXHOCTb HpI/IO6pCCTI/IZ

+ TMepBOHAYaJbHBIE MPEACTABICHUS O BIUSHUM HAyYHOTO TBOpPYECTBA Ha
Pa3BUTHS ACTETUYECKOTO BKyCa, BOOOpa)KCHMs; 0 HABBIKM HCIOJHEHUS
MOJEJIOK U3 Oymaru, KapToHa, ractmacca!

ILKOMILJIEKC OPTAHU3AIIMOHHO-MIEJATOT'MYECKHUX YCJOBUH

KanennapHusie yueOHble rpauKu JOTOIHUTEIBHON 00111€00pa30BaTebHOM
oOuiepa3BuBaronieil nmporpaMMsl «becluIOTHBIE JIeTaTe/bHbIE allapaThD)
€XKEroJIHO MPUHUMAIOTCS Me1larOTHY€CKUM COBETOM B COOTBETCTBUU C YUEOHBIMU
IUIAaHAMHU, PACTIMCAHUEM Ha TEKYIIUM y4eOHBIH roJl M yTBEPKIAIOTCS AUPEKTOPOM
yupexzaeHus (cm. [lpunoxenue 3).

2. YCJIOBUS PEAJINBALIMU ITPOTI'PAMMBI

AnmapaTHoe ¥ TeXHHYECKoe o0ecrevyeHune:

— Pabouee Mecto oOydaromierocsi: HOYTOYK: MPOU3BOJUTEIBHOCTD
nporieccopa  (mo  tectry PassMark — CPU  BenchMark
http://www.cpubenchmark.net/): ne wmenee 2000 emuHUI; 00BEM
orepaTuBHOM MmamMsTH: He MeHee 4 ['0; 00bem Hakonurenss SSD/eMMC:

He MeHee 128 T'0 (WM COOTBETCTBYIONIMH IO XapaKTEPUCTHUKAM
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NEPCOHANIbHBI  KOMIBIOTEp C MOHHUTOPOM, KJIaBUATypoh U

KOHOHKaMI/I); MBIIIb.

— Paboyee mecTo HacTaBHUKA:
HOoyTOyK: mporeccop Intel Core i5-4590/AMD FX 8350 —
aHajoruyHas wid Ooyiee HOBas MOJeNb, IpadUUecKuil MpoIEeccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananoruynas
win 6oJiee HOBasi MOJIeNb, 00BEM OTIepaTUBHOM MaMsTH: He MeHee 4 10,
BueoBbixoq HDMI 1.4, DisplayPort 1.2 unu 601ee HoBast Moenb (MiIH
COOTBETCTBYIOIIUH 110 XapaKTEPUCTHUKAM IEPCOHATIBHBIA KOMITBIOTED C
MOHHTOPOM, KIJIABUAaTypOl W  KOJIOHKaMH), MpPEe3CHTAIIHOHHOE
000py10BaHUE C BO3MOXKHOCTBIO MOAKIIOUEHUS K KOMIbloTepy — 1

KOMIUIEKT;
Gnumyapt Cc KOMIUIEKTOM JUCTOB/MapKepHast NOCKa,
COOTBETCTBYIOIIUNA Ha0Op MUCbMEHHBIX MPUHAMIEKHOCTEN — | mIT.;

enuHas cetb Wi-Fi.

IIporpammHuoe o0ecnieueHue:

— oucHOE IpOorpaMMHOE 00ECIICUeHHE;

— NPOTrPaMMHOE 00ECIIEYeHUE AJIs1 TPEXMEPHOTO MOJEIUPOBAHHUS

(Autodesk Fusion 360);

— rpaduYeCcKuil peaaKTop.

PacxoaHble MmaTepuaJIbl:

Oymara A4 nis pucoBaHUS U pacrliedaTku; Oymara

A3 s pucoBaHus;

Ha0Op MPOCTHIX KapaHaleld — Mo KOJIWYECTBY 00yUaromuxcs; Habop
YEPHBIX MIAPUKOBBIX PYUEK — MO KOJIMYECTBY 00YyUAIOIIUXCS; KIei

IIBA — 2 mit.;
18



KJIeH-KapaHJal — MO0 KOJUYECTBY 00YUaIOIIUXCS;
CKOTY MIPO3pavyHbIi/MaTOBBIA — 2 IIT.; CKOTY
JIBYCTOPOHHUI — 2 IIT.; KapTOH/TOHPOKAPTOH

st MmaketupoBanus — 1200*800 mMm, o ogHOMY
JIUCTY Ha JABYX O0yYaroluxcs;

HO>X MaKETHBIM — T10 KOJIMYECTBY O0yJaIOIIUXCS;
JIE3BHS JJIS HO’KA CMEHHBIC 18 MM — 2 IIIT.; HOYKHHUIIBI
— TI0 KOJIMYECTBY OOy4arOluXCs;

KOBPHUK HJISI PC3KH KAPTOHA — I10 KOJIMYCCTBY o6yqa}om1/1xc51;

PLA-mumactuk 1,75 REC HeckombKux
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3.®OPMbI KOHTPOJIA

IIpuémMbl U MeTOBI

Pa3nea nim . Texnuueckoe DopMmbI
DopmbI OpPraHu3anuu JInpakTuyeckuu
TeMa . OCHAIIleHHE NoABEeACHUSA
3aHATHHA 00pa30BaTeILHOIO MaTepHuaJ u
nporpaMmmal 3aHATHHU HUTOI0OB
nmpomecca
Teopusi MyJIbTHPOTOPHBIX 3anucu B TETpaasx, [Toser Ha
CHCTEM. Jleknus, nuckyccus | becena no teme 3aHs[(;ms{, CIIPaBOYHbIIT I/IHTepaKTHgHaﬂ cnmynsTope 6e3
MIPAKTHYECKOE WHIUBUAYalIbHAs paboTa JI0CKa, HO C
OCHOBBI yIpaBJIeHHUSI. 321: . }; 1o P marepuant u3 1O za 0. RC ?yn}:; OIIHOOK
. HATH MOJICTOB > B
IHonéTnl HA cUMYJIATOPE. TTHIOTHPOBAHHA
CoOopka u HacTpoiika TecToBbIC MONCTHI
Jlexuwmsi, NucTpykius no HNuTepakTrBHAS
KBa/IpoKonTepa. Pabora B rpymnmax, . Ha
i TUCKYCCHS, HHIHBHIYATbHAT paGoTa cOOpKe, CTIPaBOYHBIM | JTOCKa, HOYTOYK C COBCTBEHHODVHIHO
YuebHbIe TIOJICTHI. IPAaKTHYECKOE matepuan u3 110 s | T10, kBagpokomnTep, pyH
c 1O coOpaHHOM
3aHsTHe, workshop OJICTOB RC-mynbT
KBaJ[POKOIITEPE
Hacrpoiika, HNHrepakTuBHAs
KIS . OCKa, HOYTOYK C
YCTQHOBKa FPV :IIceK Hccn’ﬂ PaGora B rpymmax, CripaBOYHBIN HHO - (})]1T<01};Te Bermonxenne
~ 000pyOBAHMH AHCKyCors, WHJMBUTyalbHAs paboTa | wmatepuan us I1O wis > KB P TOJIETOB ¢
MPAKTUYECKOE ouku n1s1 FPV-
c 110 MIOJIETOB FPVo6opynoBanuem
3anstue, workshop MOJIETOB,
FPVmonyns
Pabora B rpynnax Han Meron 3anau, HoytOyx,
HHKEHEPHBIM METO/T KEeHCOB, PaGora B rpynmax 3anucu B TETpaasix WHTEPaKTHBHAS 3amuTa mpoeKTa
JI0CKa

MPOEKTOM.

pabota B rpynmnax




18



4. OHEHOYHBIE MATEPHUAJIBI

B JaHHOM  pas3acii€ OTpaXaroTCiad OLCHOYHLIC MAaTepualibl, IIO3BOJIAIOIINEC
OIIPCACIINTD JOCTHKCHUC YUAIINUMUCS IINIAHUPYCMBIX PC3YJIbTATOB.

OMBHKCZ pes3yromaniu6HoOCnuU

peanuzayuu 0ONOJHUMENbHOU 00ueodpazoeamenbHol 0ouepazeusaouel
npocpammol

BxoaHas 1MarHocTuka

Husxuii yposenw

Cpeonuii yposens

Buvicokuti ypogenw

Kpumepuii 1: Teopemuueckue 3nanus

[TomHOE OTCYyTCTBHE
MPEACTABICHUN O JAHHOM
HaIlpaBJICHUN

NmeroTcsa npeacTaBieHus o
JTAHHOM HaIlpaBJICHUU

3HaHWE TEXHOJIOTHUH
M3rOTOBJICHUS KBAJIPaKOIT"

Kpumepuii 2: Braoenue cneyuanbhoti mepmunonio2uet

Hesnanue TepMuHOIOTHH
U3y4aeMoro Kypca

He3nauutenabHbie HpO66JII>I B
3HAaHHUC TCPMHUHOJIOTMH KypcCa

3HaHue TCPMHUHOJIOTUHU KY

Kpumepuii 3: [Ipakmuueckue ymeHust

U HABBIKU NPedyCMOMpPEHHble NPOCPAMMOLL

Heymenue nonb3oBaThes (ciiaboe
YMEHHE) MOJIb30BaTHCS KOIIOIIUMHU
U PeXYLIUMHU UHCTPYMEHTaMH,
KJISSIIIMMH COCTaBaMH; HEYMEHHE
M10JIb30BaTHCS
WHCTPYKITMOHHOTEXHOJIOTHYECKUMU
KapTamu

YMeer npaBuibHO MOJIb30BATHCA
pacrnpocTpaHEHHbBIMU
UHCTPYMEHTAMH, UMEET
IPEICTAaBIICHUE O MOJIb30BAHUE
WHCTPYKIIMOHHOTEXHOJIOTUYECKOM
kaptoi. Umerorcst HebobIme
HaBBIKU PabOTHI C IPUPOTHBIM
MaTepuasioM, C IPsKEeN, HUTKaMU

YMeHue npaBuibHO
I10JIb30BAaThCS HHCTPYMEH
yMeHue paboTaTh ¢
MHCTPYKIIMOHHOTEXHOJIOT!
KapTou. IMerTCs HaBbIKY
paboThI C MPUPOIHBIM
MaTEepUAIIOM, C IIPSIKEN

Kpumepuii 4: Teopueckue nagvixu

OTcyTCTBHUS TBOpUECTBA B paboTe

HeGounbmme nposBieHus
TBOPYECTBA B OCBOCHUH YICOHOTO
MmaTepuaia

YMepeHHOE NPOSBIEHUE
TBOpPYECTBA B OCBOCHUU Y
Marepuana

Kpurepun 5: CaMOCTOSATENBHOCTD
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Heymenue padortath

ONHU301UYECKHE PUMEHEHHUS

[lepuonnueckoe mpumMeHe

CaMOCTOSATENILHO CaMOCTOATENBHOCTH PAOOTHI CaMOCTOSTEILHOCTH B pad
Tekyumasi AMATHOCTHKA
Huskuti yposens Cpeonuii yposens Buvicokuti ypogenw

Kpumepuii 1: Teopemuueckue 3nanus

OTcyTcTBUE 3HAHUHT
(cnaOble 3HAHUSA)
TEXHOJIOTHH U3TOTOBJICHHS

I/IB,HeJII/Iﬁ, HC3HAHHUC IIPpaBUJI

oOpallieHust co
crernuagibHbIMA
HHCTPYMEHTaMH

HesnauuTtensHbie mpoOenbl B
3HAHUU TEXHOJIOTUH
U3TOTOBJICHUS U30EJIUN

HpOLIHOC 3HaHHNC TCXHOJIOI'MH
HU3TOTOBJICHUA NU3CINA

Kpumepuii 2: Braoenue cneyuanbHotl mepmuHoI02UU

Cnaboe 3HaHuME
TEPMUHOJIOTHH Kypca

HesnauuTtensHbie mpoOesnbl
B 3HAHUU TEPMUHOJIOTHHI

Kypca

3HaHWE TEPMUHOJIOTUU Kypca

Kpumepuu 3: Ilpakmuueckue ymenus u HagvlKu, npedycmompenHvle npocpammou

Cnaboe ymeHue
MI0JIB30BAThCS
CHeIMaIbHBIMU
WHCTPYMEHTAMH, Ccl1a0bie
HaBBIKH PabOTHI C
MHCTPYKI[MOHHO-
TEXHOJIOTMYECKUMU
KapTamu, ciabble HaBbIKU
BBITMIOJTHEHUS W31

YMeHue npaBuiIbHO
MIOJIL30BAaThCS OOJBIIEH
YacThIO CITEIHAJIbHBIX
WHCTPYMEHTOB, YMEHUE
BBITIOJTHATH U3JEIUS TIPU
HEOOJIBIION MOJEPIKKE
rejarora

YBepeHHast paboTa C
WHCTPYKIITMOHHOTEXHOJIOTUYECKHON
KapToi; 1ienecoo0pa3Hoe
UCIOJIb30BAaHUE MHCTPYMEHTOB,
aKKypaTHOCTh, 5KOHOMUYHOCTH B
pacxoI0BaHUU MaTEPHAIIOB,
MPOYHBIC YMEHUS U HABBIKH
paboThI

Kpumepuii 4: Teopueckue Hagviku

OTtcyTcTBHE TBOPYECTBA B
paboTta

Coueranue
PENPOAYKTUBHBIX U
TBOPUYECKHIN
HAaBBIKOB

BriaBuikeHne HOBBIX HJICH,
CTPEMJICHUE UX BOIUIOTUTH B CBOEH
pabore

Kpumepuii 5: Camocmosmenvnocms

Heymenue pabotath
CaMOCTOSITENIbHO

CoueTtanve HaBBIKOB
CaMOCTOSTEIILHON paOOThI
MOJT PyKOBOJICTBOM U
KOHTPOJIEM TeJjarora

CtpemiieHne KaKk MOKHO Yallle
MPOSBIIATH CAMOCTOSITEIIBHOCTH B
pabore
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HUTorosas 1MarHocTuKAa

Husxuii yposenw

Cpeonuii ypogenv

Buvicokuti ypogenw

Kpumepuii 1: Teopemuueckue 3nanus

Cmaboe 3HaHNE TEXHOJOTHUU
HU3rOTOBJICHUE U3]ICIUH,
W3JICNHi c1aboe 3HaHUE
0€30I1acHOCTH TpyAa

He3nauutenabHbie HpO6CJII>I

3HaHHNH TCXHOJIOTHNH

IIpaBUJI U3IrOTOBJICHUA

B [IpouHoe 3HaHuE
U3TOTOBJICHUEC
)5 €31 (1707

Kpumepuii 2: Braoenue cneyuaibHot mepmuHo02UU

Cnaboe 3HaHue
TEPMUHOJIOTHH Kypca

Hes3nauntenbHble HpO6CJII>I
B 3HAHUHN TCPMHHOJIOINA

Kypca

OtcyTtcTBHE NPOOEIOB B 3HAHUU
TEPMHUHOJIOTUH Kypca

Kpumepuii 3. Ilpakmuueckue ymeHus u HAgblKU, npedycMOmpeHHble NPOPaAMMOU

JlomyckaeTt oImmoOKy B

YMeHue pazpabaTbiBaTh

VYBepeHHas padbora ¢

TEXHOJIOTUH U3TOTOBJICHHUS
W3/1ENIAN, HEAaKKYypaTHOCTb
B paboTe, OMUOKH B
oOpallleHUH CO
CIIeLIMaJIbHBIMU
HHCTPYMEHTaMH, CJ1abbIe
HaBBIKH paboTa ¢
TEXHOJOTUYECKOW KapTOU1

COOCTBEHHEBIE ICKHU3
U3JICTIUS, TOITYCKAIOTCS
HE3HAYUTEIILHBIE OIIHOKHU
B TEXHOJIOTUH
M3TOTOBIIEHUS U3AEIIHNS,
IIPUCYTCTBHE HABBIKOM
aKKypaTHOCTH,
PKOHOMHMYHOCTH B paboTe
C MaTepHaJlaMH,
COOJTI0/IEHUE TIPABUIT
TEXHUKHU 0€30IaCHOCTH
MOJT KOHTPOJIEM TIe/Iarora

TEXHOJIOTUYECKON KapTOW; YMEHUE
pa3pabarbiBaTh COOCTBEHHBIN ICKU3
U3JIETUS. U TEXHOJIOTHIO €ro
U3TOTOBJICHUS; 1IeJIeCO00pa3HOe
UCIIOJIb30BAaHUE MHCTPYMEHTOB,
aKKypaTHOCTh, 9KOHOMUYHOCTH B
pacxo/I0BaHUU MaTEPUATIOB

Kpumepuii 4: Teopueckue nagvixu

CrnaOble posiBIICHUS
TBOpUYECTBA

YMepeHHbIE POSBICHUS
TBOpUYECTBA B paboTe

[TposiBeHNE MHANBUAYATHEHOTO
TBOPYECKOTO MOAX0/a K
BBIITOJTHEHUTO JTFOOOTO U3IEITHS

Kpumepuii 5: Camocmosamenvhocms

CnaOble HaBBIKH
CaMOCTOSITEJIbHON paOOThI

YMepEeHHOE MPOSIBICHUE
CaMOCTOSITEJIbHOCTH B

pabote

Bricokopa3ssuroe ymeHue
CaMOCTOSATEIIBHO, 0€3 MOMOIIU
II€J1arora, BBIIOJIHATD U3ECIHUs

5. METOANYECKHUE MATEPUAJIbBI

Opranu3zanuu
00111€00pa30BaTEIbHOM

00pa3oBaTeILHOTO
oO11epa3BuBaroIen

mporecca

nporpamme

o JTOTIOJIHUTEIbHOU

OCYIICCTBIIACTCA

OYHO3A0YHO, 6 PA3HOBO3PACMHbIX cpynnax. KOMIIEKCHBIE 3aHATHS IIPOXOLAT IO
KOMOMHHPOBAaHHOMY THUIIy, TaK KaK BKJIIOYaeT B ce0sl MOBTOPEHHE MPOMAECHHOTO,

00BsICHEHHE HOBOTI'O, 3aKPCINICHUC MAaTCpHUaid U IIOABCACHUC UTOT'OB.
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Ha 3ansTusix  UCmoib3yloTcs — cieayrolue ghopmoi U Memoovl
peanuzayuu npocpammol.

Paznmuunbie ghopmur yaeOHOU pabOTHI (BUA 3aHATHS) CYIICCTBEHHO TMOBBIMIAIOT
3(¢(EeKTUBHOCTh 3aHATHUM W HHTEepec oOydaromuxcs K HuM. Ilporpamma
IpeIyCMaTPUBAET HUCHOJIb30BaHUE (POHTANBHOM, MHAMBHUAYAJIbHOH, TPYNIIOBOM
¢dopM yuebGHON paboThl ydamuxcs. @poHTanbHass opMma IpeanoaraeT Mnoaavy
yueOHOro MaTepuaia BCeMY KOJUJICKTUBY yuanuxca. MuauBumyaneHas ¢opma
MpeJInoiaraeT CaMOCTOATENbHYIO paboTy yuarierocs. [Ipu 3Tom nenaror oka3biBaeT
ydamemycsi TaKyl0 I@IOMOIlb, KOTOpas HE IIOAABISAET €ro AakTUBHOCTH U
CHOCOOCTBYET BbIpaOOTKE HABBIKOB CaMOCTOSITENILHOIN paboThl. B X0a€ rpynmnoBoi
paboThl ydalluMcs MPEJOCTaBISAETCS BO3MOXHOCTh CAMOCTOSATEIBHO MOCTPOUTH
CBOIO pa0OTy Ha OCHOBE IPUHIIUIA AE€AThJILHOCTHOTO OAX0a. [ pynnoBbie 3aHATHS
MO3BOJIAIOT BBIMIOJIHATE CJIOKHBIE TPYIOEMKHE pabOThl C HAMMEHBIINMHU 3aTpaTaMH
Marepuana u BpeMeHu. [Ipu 3Tom kaxablii 00yyaromuicsa oTpadaThIBaeT NPUEMbI
Ha OTJIETIbHOM (hparMeHTe, KOTOPBIN SBISETCS YaCThIO LEJI0TO U3AEIIHS.

Ecnu roBopuTth 0 hopmMax yueOHbIX 3aHITHI, TO OCHOBHAs Macca y4eOHOro BpEMEHU
OTBOAMUTCS HA JIEKIMOHHO-TIPAKTHUYECKHUE 3aHITHS, TJI€ ONTHMAIbHO COYETAIOTCS
TEOpHs] U MPAKTUYECKUE YIpaKHEHUS. DTO OOYyCIOBIEHO cheuu(pukoil Kypca:
9T0OBI 3(h)(PEKTUBHO OBIAJETH HABBIKAMHU PA0OTHI ¢ OyMaroil U HUTKaMHU, HYXKHO
BCJIE/l 32 TEOPETUYECKHMM H3YYEHHEM INPUEMOB OTpabOTaTh MX Ha IpakThke. B
YUCTOM BUJE MPAKTUUYECKHE U JICKIMOHHBIC 3aHATHS MPEACTABICHBl B MEHbIIEH
CTETICHHU.

I[loMumo nexknMii M MPAKTUYECKHX 3aHATHM IIporpaMma IpeayCMaTpUBAET
BBICTABKH, KOHKYPCHI TPO(PECCHOHATBHOTO MAaCTEPCTBA, TECTUPOBAHUE.

BricTtaBku, sipMapku, KOHKYPCHl TPO(ECCHOHATBHOTO MAaCTEpPCTBA MO3BOJISIOT
MPOJIEMOHCTPUPOBATh PE3YyJbTAaThl CBOMX TPYAOB 3a OIPEICICHHbIA MEPUOJ
BPEMEHHU. DTO MO3BOJIAET YUAIIUMCSI KPUTUUECKH OIICHUBATh CBOU PabOTHI, JTyUIlle
MOHATh UX JIOCTOMHCTBA U HEJJOCTATKH, UTO SABJISIETCS CTUMYJIOM JIJISl JAJbHEUILIETO
TBOPYECKOT'O POCTA.

B nporpamMme mnpenyCMOTpEHbl KOHTPOJBHBIE Yachl IOCIE H3YUYEHUs KaxKJI0ro
65oka. Ha 3TuX 3aHATHSAX TEAaror MpOBOJIUT TECTHI, AHKETUPOBAHKUE, BUKTOPHHEI,
BBICTABKH C II€JIbIO BBISIBJICHHS KAYECTB 3HAHWM, yMEHUHN, HABBIKOB O0YJarOIITIXCS.

Uto kacaercsi Mmemodog pabOTHI, TO TMporpamMma MpearnojgaracT Co4YeTaHus
PENPOAYKTUBHOM U TBOPUYECKOM AEIATEIBHOCTH. BO BpeMsi 3HAKOMCTBA C HOBBIM
MAaTEPUATIOM JEATEIBHOCTh HOCUT PENPOAYKTUBHBINA XapaKTep, TaK KaK ydalluecs
BOCITPOM3BOST 3HAHUS M CIOCOOBI JEHCTBUIA. PenmpoayKTUBHAsI JeATEIbHOCTD
BbIpakaetrcss B ¢dopme ympakHeHuil. [lonck HOBOTo CTHIIS, HOBBIX D3JIEMEHTOB,
co3faHusi paboT MO COOCTBEHHOMY JCKH3Yy SBJISETCS MPUMEPOM TBOPYECKOM
JNEATETbHOCTH.
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Cpenn MeETO/MOB, ONpEAENsAeMbIX [0 HCTOYHMKY HH(OpMalMM, Ha 3aHITHUAX
UCIOJIb3yeTCs OOBSICHEHHE (ITPU 3HAKOMCTBE COCBOWCTBaMHU OyMaru, NpsKu, HUTOK,
C TEpMUHAMH), HHCTPYKTaX (OOBSICHEHHE TMpPaBWIbHBIX TPUEMOB PpPabOTHI,
UCIpaBIICHUE U TMpenymnpexacHue omubok), Oecega (HeoOXxomuma IS
NpUOOpEeTEeHUs] HOBBIX 3HAHUM W 3aKperuieHusT HMX IyTeM YCTHOTO oOOMeHa
MHeHMsIMH). bonbioe 00pa3oBaTenbHO-BOCIUTATEIbHOE 3HAUYEHUE UMEIOT OeceIbl.
JIEMOHCTPAaLlMOHHBIE METO/Bl PEATU3YIOT MPUHLMII HASIAHOCTH  OOyYEHHS.
JleMOHCTpanys NPUCYTCTBYET MPAKTUUECKU HA KaXKJIOM 3aHSATHH U COUYETAETCS CO
CJIOBECHBIMHU METOJIaMHU.

[lenarory HeoOXoauMoO AOOUMBATHCS PAlMOHAIBHOIO BbBIOOpPAa METOJOB U
ONTUMAJIBHOTO UX COYETAHUSI.

Bocnumamenvuas cocmasnaowas pe3yivmamos:

VBneyenue peOCHKa N30paHHBIM BUJIOM AESTEIBHOCTH BBIPAXKAETCS B MPOSBICHUN
VHULMATUBBl HA 3aHATUW, CHCTEMAaTHYECKOM yYaCTUM B KOHKypcax H
MEPOIPUATUSIX U PEe3yJbTaTUBHOCTH JeATeNbHOCTH. CrnocoOHOCTh paboTaTh B
KOJUIEKTUBE U JACIIUTHCS JIMYHBIM ONBITOM. OTBETCTBEHHO OTHOCUTCS K pe3yibTaTam
BBITNIOJIHAEMON PaOOTHI.

TemaTuka 3aHATUH CTPOUTCS C YIETOM HHTEPECOB YYaIIUXCs, BOSMOKHOCTH WX
caMOBBIpaKeHUs. B X0/1e yCBOCHHS IETbMH COACPIKAHUS TPOTPAMMBI YIHTHIBACTCS
TEMIT Pa3BUTHUS CHEHHAIBHBIX YMEHUN U HaBBIKOB, CTEMEHBb MPOJBUHYTOCTH IO
o0pa3oBaTeNbHOMY MapIIpyTy, YPOBEHb CAMOCTOSITEIbBHOCTH, YMEHHE padoTaTh B
KoJuiekTuBe. [IporpamMma mMo3BoOJII€T WHANBUIAYATU3UPOBATH CIOXKHBIE PaOOTHI:
Oonee CUIBHBIM JETSM OyJeT HHTEpEeCHa CIIOKHAs KOHCTPYKIUSA, MEHee
MTOATOTOBJICHHBIM, MOYKHO TIPENIOKHUTH paboTy Tpoiie. Bee 3aHsATHS yCTPOCHBI Tak,
9TO KaXJ0€ 3aJaHue JaeT BO3MOXKHOCTh PEOEHKY IMPOSBISATH CBOM TBOPUYCCKHE
CIOCOOHOCTH, HE OTpaHUYMBasi CBOOO 1y, BOOOpakeHHe U (haHTa3uIo.

PaznooOpa3ue mnpodeccnoHaIbHBIX TEXHHUK, XYJO’KECTBEHHBIX IPHUEMOB Ha
3aHATUAX TOMOTAET PACKPBITh WHIAMBUAYaAIbHbIE BO3MOXKHOCTH U CHOCOOHOCTH
KaXKJO0T0, TO €CThb MPOSIBUTH CBOE S, OTKPBHITh €€0s, KaK JUYHOCTH. [ JlaBHas
0COOEHHOCTb 3aHITHUI - UHAUBUYyAJIbHBIN MOAXO K KaXKIOMY pEOEHKY, HAYyYUTh UX
paboTaTh ¢ pa3HBIMU MaTepUaIaMH.

3aHATHST ~ TO  TpOrpaMMe IPOBOMSITCS Ha  OCHOBE 00X
MEJarOrH4eCKuX NPUHYUNOB:

1)  IIpuHOMO AOCTYIMHOCTH M TIOCJIEIOBATEIBHOCTH MPEAIOJaraeT MOCTPOCHHE
y4eOHOT0 Mpoliecca OT MPOCTOroO K CI0KHOMY.
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2)  Yder BO3pacTHBIX 0COOCHHOCTEH — COICPKAHNE U METOIMKA PAOOTHI TOJIKHBI
OBITh OPUEHTUPOBAHBI HA JIETEH KOHKPETHOTO BO3pacTa.

3)  IlpuHIHMI HATTSTHOCTH MPEAIOIAraeT MIMPOKOE UCTIONH30BAHUE HATIISITHBIX
U JUJAKTUYECKUX TOCOOUN, TEXHUYECKUX CpPEACTB OOy4YeHUS, JAENaroNIuX
y4eOHOBOCIIUTATENbHBIN Mpotiecc 6osee 3HHEKTUBHBIM.

4)  TlpuHIMII CBA3M TCOPHU C MPAKTHUKOW — OPraHMYHOE COYETaHUE B paboTe C
JE€TbMU HEOOXOJUMBIX TEOPETUYECKUX 3HAHUW M MPAKTHUUYECKUX YMEHUH U
HABBIKOB.

5)  IlpuHumn pe3yibTaTUBHOCTH — B MPOrpaMMe JIOJDKHO OBITh yKa3aHO, YTO
Y3HAET U YeMY HAYUYUTCS KXl PEOCHOK.

6) IIpuHOWIT aKTyaJbHOCTH IPEAINOJaracT MaKCUMAJIbHYIO HPHOIMKEHHOCTD
COAEPKaHUS TPOTPAMMBI K pEAJIbHBIM YCIIOBUSM KU3HU U AEATEIBHOCTD JIETEH.

7)  TlpuHOMI OEATEIBHOCTHOTO TMOJXOAa — JIFOOBIC 3HAHWSA MPUOOPETAIOTCS
peOEHKOM BO BpeMsl aKTUBHOM JESTEIHHOCTH.

8) HpI/IHHHH Kyanyp00006p&3HOCTI/I OCHOBBIBACTCA Ha OCHHOCTAX
per HOHaJIBHOﬁ, HaHHOHaHBHOﬁ )51 MI/IpOBOf/'I KYJIbTYPbI, TCXHOJIOTHYCCKHU
pealIn3yCTCA I1I0 CpCACTBAM KYIBTYPHO-CPCOAOBOIO IIOAXO0AAd K OpraHu3alun
ACATCIBHOCTHU B JCTCKOM 06’L€I[I/IHGHI/II/I.

9)  IlpuHIMI TapMOHHH TPOCTOTHI M KPACOTHI JIGKHUT B OCHOBE JIFOOOTO BHUA
JEsITeIbHOCTH, OJTHOBPEMEHHO SIBJISICTCSI KPUTEPUEM TBOPUECKOW JESATENIBHOCTH U
pe3yJIbTaTOM B IIPOLIECCE CaMOPa3BUTHSI TBOPUYECKUX CIIOCOOHOCTEH.

3aHATHUSI CTPOSTCA TaKUM OOpa3oM, YTOOBI ydallhecss CO3HATEIbHO W AKTHUBHO
oBimaneBasii 3YHamu, uToOBl y HUX pa3BUBAJaCh TBOpPYECKAs AKTUBHOCTh H
CaMOCTOSTEIBHOCTh. TOJBKO € yY€TOM 3TUX MPUHIIUIIOB MOTYT OBITh IOCTUTHYTHI
BBICOKHE PE3YJIbTAThl B OBIAJCHUU OOYYArONIUMUCS 3HAHUSMU U MPAKTUYECKUMHU
HaBBIKAMU.

Ileoacoeuueckue mexHoJjiocuu, UCIOJIb3YCMBIC I10 ITPpOTrpaMMe «becnnioTHbIE
JETATCIbHBIC alllIapaThD)

Texnonoeus  ougppgepenyupyemozo  obyueHus  CIOCOOCTBYET  CO3JaHUIO
ONTHMAJIBHBIX YCIIOBUM I Pa3BUTHUS HMHTEPECOB M CIIOCOOHOCTEH ydamuxcs.
MexaHu3MOM pean3aliuy SBJISIOTCS METOIbI HHIUBHIYaIbHOTO O0yUCHHUS.

«  Texnonozus MU4HOCMHO-0PUEHMUPOBAHHO20 00YUEHUsI — ITO OPTaHU3aAIHS
BOCITUTATEIHHOTO MPOIECCa HA OCHOBE TUIYOOKOTO YBOKECHHMSI K JIMUHOCTH
pebeHKa, yueTe 0COOEHHOCTEHN ero MHANBUAYATLHOTO Pa3BUTHS, OTHOIIICHHUS
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K HEMY KaK K CO3HATEIbHOMY, TOJIHOIPABHOMY U OTBETCTBEHHOMY
YYaCTHUKY 00pa30BaTeIbHOTO Mpoiiecca. ITo (GOopMUPOBAHHE LIETOCTHOM,
CBOOOTHOM, pACKPETIOMICHHONW TMYHOCTH, OCO3HAIOIICH CBOC TOCTOMHCTBO U
YBaXKAIOIIEH JOCTOMHCTBO U CBOOOAY JIPYTUX JIIOJICH.

Texnonozusi npodremno2o obyuenusi CTaBUT CBOEH 1IEJIbIO PA3BUTHE
M03HABaTEJIbHOW aKTUBHOCTH U TBOPUYECKON CaMOCTOSITEIbHOCTH yUaIIUXCS.
MexaHu3MOM peanu3aliuu SBISETCS MOMCKOBBIE METO/IbI, PUEMa MOCTaBKH
MO03HABATEIbHBIX 33/1a4, TOCTABUB MEPE/l YUAIIUMHUCS 33]]a4y, KOTOPYIO OHU
BBITIOJIHAIOT, UCTIOJIB3YSl UMEIOIINUECS Y HUX 3HAHUSI U YMEHHUS.

Texnonoeus passusarouje2o oo6y4enusi, Ipyu KOTOPOM TJIaBHOU LETBIO
SIBJISIETCS CO3/IaHUE YCJIOBUI JIsl pa3BUTHSI IICUXOJIOTMYECKUX
0COOEHHOCTE: CIIOCOOHOCTEN, HHTEPECOB, IMYHOCTHBIX KAUYECTB U
OTHOILICHUHU MEXY JIIOJAbMU, TPU KOTOPOM YUUTHIBAIOTCS U UCTIOIB3YIOTCS
3aKOHOMEPHOCTH Pa3BUTHSA, YPOBEHb U CITIOCOOHOCTH MHAMBUAYyMa. [lon
Pa3BUBAIOIIUM 00YYECHHUEM MTOHUMAETCSI HOBBIM, aKTUBHO-/IESITEIIbHBIN
croco0 oOy4eHusl, UIyIIUi Ha CMEHY OOBSICHUTEIbHO-MILTIOCTPATUBHOMY
crocoOy.

Texnonocuu compyonuyecmsea peaau3yloT paBeHCTBO, NAPTHEPCTBO B
OTHOIIICHUSX meaarora u pedenka. [lemaror u ygamnimecs COBMECTHO
BBIPA0ATHIBAIOT 1I€JIH, COJIEPKAHUE, JAIOT OLIEHKH, HAXOISICh B COCTOSIHUU
COTPYJHHUYECTBA, COTBOPUYECTBA.

300posvecbepezarowue mexrHonrocuu — CO34aHNE KOMIIJIEKCHOW CTPATEruu
VIIYUIIEHUS 3J0POBbs YUAIIUXCS, pa3pabOTKa CUCTEMBI MEP 110 COXPAHEHUIO
3JI0pPOBbs IETEH BO BpeMs 00yUYEHUs U BbIpaOOTKA 3HAHUI U HaBBIKOB,
KOTOPBIMHU JOJKEH OBJIAJIETh YUALUHCS.

Hugpopmayuonnvle mexnono2uu, NCOIB3YIONINE CIIEHUATbHBIE
TEXHUYECKHE NH(POPMALIMOHHBIE CPEICTBA: KOMITIBIOTED, ayAHO-, BUIEO0-,
TeJIe- CpeICTBa O0YUCHUS.

Hcnonb30BaHKe NEPEUMCICHHBIX TEXHOJIOTUNA XapaKTEPU3yET LEITOCTHBIN

o0Opa3oBaTenbHbIN MPOoIecC U ABIsETCs (HOPMOIi OpraHu3aIy yaeOHou u

TBOPYECKOU IEATENLHOCTH, TJI€ KaXK bl peOCHOK HE TOIBKO 00€CIIeUunBaCTCS

MOJIHOM CBOOOI0¥ TBOPYECKON MHUITMATUBEI, HO U HY>KJIA€TCS B TIPOTyMaHHOM

CTpaTeruu, 0T00pe CPEACTB BHIPAKEHUS, TUTAHUPOBAHUH JICATCITLHOCTH.

Memoouka nposederusi 3ansmust
OCHOBHBIE CTPYKTYPHBIC 2JICMEHTBI
Bemynumenvuas wacme. Tlokas3 roroBoro u3ienus OTACIHHO H B KOMITO3UIHN

Iloocomosumenvras yacmo. Paz6op GopM CIOKHOTO U3IETHS, ONPEICICHIE
€ro UCXOAHBIX (GOpM.
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«  Ocnosnasn yuacme. TlodTanHOE N3rOTOBIEHUE HU3ACIINA 110 HHCTPYKIUU.

«  Baxmoyumenvuas yacms. CamocTosTeNbHAS paboTa MO 00pa3ily Win
3aBepIICHNE U3/IENHs, JOTIOIHEHHE €T0 CAMOCTOSATENIFHON (haHTa3UITHOM YacThIO.

KOHmpOJZbHO'M3M€pum€JZbel€ mamepuaiibl

Pa3znes nporpammbl

MeTOIlI)I KOHTPOJIsA

1 rox o0Oyuenmust

OpraHu3auoHHBIHI

ColOecenoBanue

AHKETHPOBaHHE

[[.PaboTa ¢ npupoaHbIM
MaTepUaIoM

Bompocs! k Oecene

KapTouku-3amanms 0 [IpakTuyeckoe 3agaHue.
AHanu3 U caMoaHaIH3 JIETCKUX padoT
Hab6mronenue

[I[.MoaenupoBanue Ha
[JIOCKOCTH.

Y CTHBIN OnpoC

Bompocsl k Oecene

HpaKTI/I‘-IeCKOG 3a1aHUC C TBOPUYCCKUM YKIIOHOM

Kaprouku-3ananus

IV. Bs3anne kproukom

O

YcTHBIN onpoc

Borpocs! k 6ecene
[TpakTHUeckoe 3aJaHie ¢ TBOPUYCCKUM YKIOHOM

AHau3 U caMOaHaJIU3 AETCKUX padoT

Kaprouku-3amanus

OTHn JOITOJIHUTCJIBHBIC p3,3pa60TaHHBIC KOHTPOJIbHO-U3MCPUTCIIbHBIC MAaTCPUAJIbI

MO3BOJISIIOT BHICTPOUTH d(PPEKTUBHYIO CTPATETHIO MO PA3BUTHUIO CIIOCOOHOCTEN

KaXXI0TI0 YHalICerocs, a 3SHAYUT CACIIATh IJISI HCTO KAXKA0C 3aHATUC ITPOAYKTUBHBIM.
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14 Ulexmmu ot «Komrep-skcmpece» https://youtu.be/GtwG5ajQIVA?t=1344

2. CIUCOK JINTEPATypbl, pEKOMEHT0BAHHON YUAIIMMCS, /ISl YCIIEIITHOTO OCBOEHUSI IaHHO 00pa30BaTe/ILHOI
MPOrpaMMbl
1 Jlextuu ot «Komrep-skcnpecc» https://youtu.be/GtwG5ajQJvA?t=1344

https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexqyver.ru/quadcopters/
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3. Cmcok JATEpPaTyphbl, peKOMeHI[OBaHHOﬁ POAUTEIAM B LIEJAX PACINUPECHUA TUarna3oHa 06p330BaTeJIbHOFO BO3HeﬁCTBHH

U MIOMOILIM POAMTEAM B 00y4eHHUH U BOCTIMTAHNH pedeHKa

1 [TonOopka xypHanos «llkona mist poaurenein» ot nznarensckoro groma MITIY «llepBoe ceHTsIOps» o pen.
C.Conogeitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2dId1p0T1ZGLWM
NNPUJIO’KEHHUE 1
MartepuajJbHO-TEXHHYECKOE 00ecneueHue
Croumocts | KosmmuecrBo Hroro
Neo Ha3nayenue/kpaTkoe onucaHue
HanmeHnoBanue
n/n (pyHKIHMOHAJIA 000PYAOBAHHA
1 Y4eOHoe (00s13aTE/ILHOE) 000PY/IOBAHHE
OcHoBHOIT HAOOp (pamMa, 3am4acTu, MOTOPHI,
11 MIPOMNEIIIEPBI, PETYIIATOPHI, TOJIETHBIA KOHTPOJLIED, Habop s cOopku kBagpokonTepa
paauoanmaparypa, 3apsjika, akKyMyJsITOPBI)
Kommext nnst FPV-nonetos (kamepa,
KommuiekT 7151 oyieToB 0T NepBOTo
1.2 BUJICONIEPEAATUHK, BUJICONTPUEMHUK, AaHTECHHBI,
MOHUTOPYUK, OaTapeiiku. ) e
KommiekT 171t u3yd4eHusi OCHOB PauO3IEKTPOHUKH U
13 IPOrpaMMUPOBAHUS MUKPOKOHTPOJIIEPOB (60OpPTOBOM KommuiexT ais mporpaMMHpOBaHuUs

KOMIIBKOTCP, paIuOMOJEM, BUICOKAMEpPA, JICKTPOHHUKA,
110)

KOIITCpa
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KOHTCp JJIA1 HAYaJIbHOI'O

14 KBaapoxkonrep 3HAKOMCTBA, OTPA0OTKH a30B
NWIOTUPOBAHUS
15 KBanpoxonrep ¢ ¢porokamepoii Ha Kontep st o6yuenue aspocheMKe,
' rUpOCTAOMIN3UPOBAHHOM I1OJBECE HacTpoiike u oocnyxuanuio bAC
KousepTorian 11t 00ydeHust
HACTpOiiKe, 00CITY)KUBaHHIO U
1.6 Kouseprorian P ’ yH
skcrutyaraiuu BAC nepcrnekTuBHbIX
TUTIOB
doTtokamepa 1Ji1 YCTAaHOBKH Ha
1.7 dorokamepa P Y
KOHBEpTOILIaH
BAC nnst o6y4yenus azam
1.8 VYyebnas BAC camoneTrHoro Tuma MUJIOTUPOBAHMs OECTIMIIOTHBIX
CaMOJIETOB
K 3 . | Konrep ans orpaGoTkM HaBBIKOB
BAJIPOKOIITEP C 3 JI0M. aKKyMYJISATOPaMH, JIOI. 3aps KO
1.9 p p f[ My p > A pAA NUJIOTUPOBAHUS, IPOBEACHUS
Y 3aIIUTON BUHTOB \
a’pPOCHEMKH
3HAKOMCTBO C puHIMNamMu 3D-
1.10 Pyuka nns 3D-neuatu
neyaTH
2 Komnblorepnoe odbopyoBanue
2.1 Hoyt6yxk Pa6ora c 1O BITJIA
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2.2

Mpib

Pa6ora c 1K n/nnm HOyTOyKomM

Tymba a1 XpaHeHus U 3apsAKH

2.3 Tenexxka 1Jis1 3apsIIKU U XpaHEHUS] HOYTOYKOB
P P YTOYK HOYTOYKOB
MHoOro(yHKImoOHaJIBHOE
2.4 MOY dysi
YCTPOMCTBO
2.5 CereBoil yUIMHUTEND CereBoil yaJIMHUTEND
3 IIpe3enTanuonHoe odbopyroBanue
noja4a HHPOPMAaIMOHHOTO
3.1 LED nanens dop
Martepuana
3.2 HacrenHoe xpemnnenue kpermieHue LED nanenu
4 Pacxoanble MaTepuabl U 3aNIaCHbIE YACTH
5 Mebeanb
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Pa3sMermeHnue yueHUKOB B yUYEOHOM
51 Komrmuiekt mebenu i ya
KabuHere
5.2 CBETUIIBHUK HACTOJBHBIA TAJIONEHOBBIHN Ocselienue
COop Mycopa ¥ OPOUYUX HEMUILEBBIX
5.3 Kop3unsr s mycopa p Mycop P
OTXOJI0B

HPUJIOKEHHUE 2 I[Ipasuiia BbI00pa TeMbI IPOEKTA

CrniocoOnl penieHust po0OaeM HAYMHAIOIMMU HCCIIE0BATENs MU BO MHOTOM 3aBHUCST OT BbIOpaHHOM Tembl. Hano momous neTsiM HailTu Bce MyTH,
BCIIYHII/IG K JOCTHXKEHUIO IICJIN, BBIJICIIUTD O6HI€HpI/IH$ITBI€, O6HI€I/I3B€CTHBI€ n HCCTaHI[apTHI)Ie, aJ'II)TepHaTI/IBHBIG; caciiaTthb BBI60p, OIICHHUB 3(1)(1)€KTI/IBHOCTI)
Ka)KII0r'o CIIocooa.

IpaBuio 1. Tema gomwKHA OBITh MHTEpECHAa peOCHKY, JOJDKHA yBIeKaTh ero. MccnemnoBarenbckas padota 3G deKkTrBHA TOIBKO Ha JOOPOBOJIBHOM
ocHoBe. Tema, HaBsI3aHHAsT YUCHHUKY, KaKOW Obl BAKHOW OHA HH Ka3aJlaCh B3POCIBIM, HE JaCT TOIKHOTO 3ddekra.

IpaBuiio 2. Tema 10/KHA OBITH BBITIOJIHUMA, PEIICHUE €€ JOJDKHO OBITh MOJIE3HO YUaCTHUKAM HccieqoBanus. HaTonkHyTh peOcHKa Ha Ty UJIEHO, B
KOTOPOI OH MaKCHMAJIbHO PEaTH3yeTCs KaK MCCIIeI0BaTeN b, PACKPOET JIYUIIIHE CTOPOHBI CBOET0 MHTEIIJICKTA, TIOJYYHUT HOBBIC MMOJIC3HbIC 3HAHKS, YMEHHS U
HaBBIKH, — CJIOKHAs, HO HE0OX0AuMas 3aJa4a IS [IeJarora.

IIpaBuiao 3. Tema nomkHa OBITh OPUTHHAIBHOM C AJIEMEHTAMU HEOXXHMJIAHHOCTHU, HEOOBIYHOCTH. OpHUTHHANIBHOCTH CIEAYeT MOHUMAaTh, Kak
CIIOCOOHOCTh HECTAHJAPTHO CMOTPETh HA TPAJUIIMOHHBIE TPEAMETHI U SIBJICHUSI.

IpaBuiio 4. Tema nomkHA OBITH TaKOW, YTOOBI paboTa MOrJia OBITH BBITIOJHEHA OTHOCHUTEIBHO OBICTPO. CIIOCOOHOCTH JIOJITO KOHIIEHTPUPOBAThH

cOoOCTBEHHOE BHUMAaHUE Ha OJJHOM OOBEKTE, T. €. I0JITOBPEMEHHO, LIeJIeyCTPEMIIEHHO paboTaTh B OAHOM HalpaBlIeHUH, Y IIKOJIbHIUKA OTPAHUY €HHA.
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IIpaBuJo 5. Tema nomxHa 6bITh JOCTYMHON. OHA JOJIKHA COOTBETCTBOBATH BO3PACTHBIM OCOOEHHOCTSIM J€Tel. DTO KacaeTcs He TOJIbKO BHIOOpa TEMBI
UCCJIEIOBaHMSI, HO U QOPMYIHPOBKU M 0TOOpa MaTepuaia ajs ee pemeHus. OqHa U Ta ke mpodiemMa MOKET PelIaThCsl pa3HbIMU BO3PACTHBIMU T'PYIIIAMU
Ha Pa3JIMYHbIX 3TArax oO0y4eHHUs.

[paBuio 6. Coueranue xenaHuil U BO3MOKHOCTEW. BriOupas Temy, memaror AOMKEH y4eCThb Hajdudyue TPeOyeMbIX CPEICTB U MaTepUajoB —
UCCIICIOBATENLCKOM 0a3bl. Ee oTCcyTCcTBHE, HEBO3MOKHOCTH COOPAaTh HEOOXOIMMBIC JAHHBIC OOBITHO MTPUBOIAT K MMOBEPXHOCTHOMY PEIICHHIO, TIOPOXKIAIOT
"mycrocioBue". DTO MelIaeT Pa3BUTHIO KPUTUYECKOTO MBIIICHUS,, OCHOBAaHHOTO HA JI0KAa3aTebHOM MCCIIEIOBAaHUH U HAJC)KHBIX 3HAHUSX.

IpaBuio 7. C BBIOOPOM TEMBI HE CTOUT 3aTATUBaTh. BOJIBIIMHCTBO yyaluxcsi He UIMEIOT IIOCTOSHHBIX MPUCTPACTHI, HX HHTEPECHl CUTYaTHBHBL [loaToMy,
BBIOUpAs TEMY, IEHCTBOBATH ClIeAyeT OBICTPO, IOKA UHTEPEC HE yTac.
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IIpuMepHBIe TEMBbI IPOEKTOB:
MonenupoBaHue KBaIpOKONTEPA.
[IpoexTrpoBaHue NoJIeTa HaJl TPACCOU € MPEMATCTBUAMM.
[IporpaMmmupoBaHrue aBTOHOMHOTO B3JIETA U MTOCAIKU KBaJPOKONTEPA.
Buneo Hapeska noneroB BOKpyr KBantopuyma.
Opranu3anusi TOHKM KBaJIPOKONTEPOB.
[Ipumenenue kBaapokonTepos B ['eOkBaHTyMeE.
[IpoexkTrpoBaHue KBaAPOKONTEPA-TPACTIOPTUPOBIIUKA.

ABTOHOMHBIH MOJIET MO 33JITAaHHOM TPAEKTOPUH.

© oo Nk wWwDdhRE

COSI[aHI/Ie IMOMOIIIHHUKA IJIA ITPCIIOAAaBaTCIII Ha KOHTPOJIbHBIX pa60Tax.

10. KBagpokonep — mayumuii 1pyr Po6okBanTyMma.



AspocbemKa «/lyist 4yero Ha camom jeJie Hy:KeH 0eCIIOTHBIN JIeTaTeJIbHbIN

annapar?»
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INPHUJIO’)KEHHUE 3

Ipumep keiica

Onucanue peaibHOM cuTyanuu (Keiica)

Mpl paboTaeM B aJIMHUHUCTpAllMM TEXHONApKa M HaM HEOOXOAUMO Halparth
KpacouyHbIe U MHTEPECHBIE MaTepuabl AJis caiiTa, YTOOBI MPUBIICYH OOJIbIIE KIMEHTOB
U KoMmIlaHuW. Taxkke MHOTME DPE3MIECHTBI TEXHOIIAPKA JKAJIYKOTCS, YTO, YYUTHIBA
OOJBIIYIO TEPPUTOPHUIO TEXHOIAPKA, OHU O CHX MOp HE 3HAIOT, KaK OH BBITJISIUT
LIEJIMKOM, OTCYTCTBYET HAaBUIallds II0 TEPPUTOPUM TEXHOIapka. B pomoiHeHue

H€O6XOIIHMO OIIPCACINTD TOYHYIO INIOIIAb TCPPUTOPHUHN TCXHOIIAPKA.

OO611e BOmpochl

TepMuHBL:

Marepunainsr:
o

UYro Takoe BITJIA?
Kak yctpoen u pa6oraer BITJIA?

Kakue nanHbie OH MO3BOJISIET MTOTYYUTh?

Yem aspocbemka ¢ BITJIA oTnnyaeTcs OT KOCMUYECKOW CheMKU?

AspocbeMKa

Hocwurenu u none3nas Harpyska

Knaccuduxkanus (MapuipyTHasi, IMHEWHAS ) a9POCHEMKH
BricoTa, nepekpeiTue, 6azuc, uHTepBai GoTorpapupoBaHus
doTtomo3anka

OpTtodoTortan

Kommnbrorep

HNurepner

ApXUBHBIE MaTEpHANIbl A3POCHEMKH

I1O nnst 06paboTku maHHBIX AdpocheMkH (Agisoft Photoscan)
KBagpoxonTep

doroanmnapar

[IITatus

Google Maps

KBaapokonTep ¢ ycTpoiicTBOM a3pooTocheMKu



34



