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MHNOACHUTEJBHASA 3AIINCKA

BBenenue B Hacrosimee Bpemsi peiHOK BITJIA (GecnuiaoTHBIX JETaTEIBHBIX
amnmapaTtoB) — CTajJ OYEeHb MEPCIEKTHBHON W OBICTPOPA3BUBAIOIICHCS OTPACIbIO, K
2015 rogy poemHoxk BITJIA yxe ouenuBanca B 127 mupn mommapos CIIA! u
MPOJOJKAET aKTUBHO pa3BuBarhbcs. OueHb ckopo BIIJIA crtaHyT HeoThemieMOi
YacThIO MOBCETHEBHOM KU3HU: MbI OyzieM ucnoiib3zoBaTh BIIJIA He Tosibko B CMU n
pa3BieKaTenbHON cdepax, HO U B HHPPACTPYKTYype, CTPAXOBAHHH, CEIHCKOM
X03s1icTBE U 00ecredeHnn Oe30MacHOCTH, MOSIBATCS HOBBIE MPO(ECCHH, CBA3AHHBIC
C POCTOM PBIHKA.

HanpaBiennocts  mporpammbl.  Hactosimas ~— oGmieoOpa3oBaTenbHas
oOliepa3BuUBaroniasl IMporpamMma JOMOJHUTENBHOIO O0pa3oBaHUs JI€Teld HMEET
HAYYHO-MEXHUUecKyl0  HanpaénennHocms. llpenmonaraer  IONOJHUTEIBHOE
oOpa3oBaHME JEeTe B 00JACTH KOHCTPYHPOBAHMSI, MOACIUPOBAHUS U OECIUIOTHOU
aBUaIMM, MPOrpaMMa TaK)Ke HalpaBiieHa Ha (OpMHUpOBaHUE Yy JETe 3HaHUM U
HAaBBIKOB, HEOOXOUMBIX ISl pabOThl C OECIIMIIOTHBIMU aBHALIMOHHBIMUA CUCTEMAMHU
(BAC).

[Iporpamma 1O3BOJSIET CO3/4aBaTh OJArONpUSATHBIE YCIOBUS A Pa3BUTHSA
TEXHUUYECKUX CIIOCOOHOCTEN HIKOJIbHUKOB.

Hacrosias nmporpaMMa cOOTBETCTBYET OOILIEKYJIBTYPHOMY YPOBHIO OCBOCHHUS U
IpeanojaraeT yAOBJIETBOPEHUE TO3HABATEIBLHOIO HWHTEpeca OOydaromierocs,
pacuiupeHue ero HMHGOPMUPOBAHHOCTU B 00JacTH OECHWJIOTHBIX JIETAaTEIbHBIX
anmapaTtoB M CHCTEM, a TaKXe OOOTralleHHWE HaBbIKAMHM OOUIEHUS U MPUOOpETEHHE
YMEHUN COBMECTHOM JIEATEIBHOCTH B OCBOCHHUH ITPOTrPaMMBI.

HoBu3Ha HacTosiiieir o0pa3oBaTeIbHON MPOrpaMMbl 3aKIFOYAETCS B TOM, UTO
OHa UHTETpUpyeT B ce0€ JOCTIKEHUS COBPEMEHHBIX M HWHHOBAIIMOHHBIX
HaIpaBJICHUI B MaJloll OECITUIIOTHOM aBUAIIUH.

AKTyaJbHOCTH  mporpaMmmbl  COBpPEMEHHbIE  TEHJCHLIMM  Pa3BUTHS
pOOOTU3UPOBAHHBIX KOMIUJIEKCOB B aABHUAIMM TONYYWJIM pEaM3allMi0 B BHJE
O6ecmmioTHBIX aBUanOHHBIX cucteM (BAC).

B mnactosimee Bpemsi HaOMIOAaeTCs JaBUHOOOPa3HBI POCT HMHTEpeca K
OCCUJIOTHOM  aBWAllUM KaK  HMHHOBAIlUOHHOMY  HAIlPaBJICHUIO  Pa3BUTHUS
COBPEMEHHOM TEXHUKH, XOTS UCTOPHUS Pa3BUTHUS ATOTO HAIMPABIICHUS Hadyaiach yxKe
6omnee 100 met Tomy Hazan. Pa3BuTHe COBPEMEHHBIX M TIEPCIIEKTUBHBIX TEXHOJIOTUN
MO3BOJISIET CETOAHSI OCCIIJIOTHBIM JIETATEIHHBIM aIlapaTaM YCIICIIHO BBITIOIHATH
Takue (yHKIHUU, KOTOPHIE B MPOIUIOM OBUIM UM HEIOCTYIHBI WU BBITIOJHSIIACH
JIPYTUMH CUJIAaMU U CPEICTBAMH.

! Mo unpopmaruu PowerwaterhouseCoopers



bnarogapss pocTy BO3MOXHOCTEH W TOBBIIICHHIO JOCTYITHOCTH JPOHOB,
MOTEHIIMaJ UCIOJIb30BAHMS UX B PA3HBIX c(pepax SIKOHOMUKHU CTPEMUTEIBHO PACTET.
910 coznano HeoOxoAUMOCTh B HOBoM mipodeccuu: onepatop BAC. CtpaTternyeckas
3ajlaya Kypca COCTOMT B IOATOTOBKE CIEHHAINUCTOB IO KOHCTPYHPOBAHUIO,
porpaMmMupoBanuio U 3kcruryarannu bAC.

Hacrosimiass oOpazoBarenbHasi IMporpamMma IO3BOJSIET HE TOJIBKO OOYYHTH
pebenka MmonenupoBatb U KoHcTpywpoBath BIIJIA, HO W NOATOTOBUTH
oOyJaromuxcs K IJIAaHUPOBAHUIO W OpraHu3anuu paboThl HaJl Pa3HOYPOBHEBBHIMU
TEXHUYECKUMU MTPOCKTAMHU U B JTAJTLHEHIIIEM OCYIIIECTBUTH OCO3HAHHBIN BHIOOD BHUIA
NESATEIbHOCTH B TEXHUYECKOM TBOPUYECTBE.

IMenaroruyeckas neaeco00pa3HOCTb HACTOSIIEH MPOrpaMMBbI 3aKIIIOYAETCS B
TOM, UTO MOCJIE €€ OCBOCHHUS 00yUaromuecs nojayyaT 3HaHUsI U YMEHUs1, KOTOPbIE
MO3BOJIST UM MOHSTH OCHOBBI YCTPOUMCTBAa O€CIUIIOTHOTO JIETATEILHOTO aIIapara,
MIPUHITUIIBI PAOOTHI BCEX €T0 CHCTEM M MX B3aUMOJICHCTBHS, a TAKXKE YIIPABICHUE
BITJIA. Mcnionb30BaHue pa3aMyHbIX HHCTPYMEHTOB pa3BuTHs SOft-sKills y mereit
(urpomnpakTHka, KOMaHIHas pabdoTa) B COYCTAHUU C pa3BUTHEM y HuX hard-
komneTeHmmin (Workshop, tutorial) mo3Bosut copmupoBats y peOeHKa ETOCTHYIO
CUCTEMY 3HAHUW, YMEHUU W HABBIKOB.

Ieau u 3agaun nporpamMmmsl Lenapio mporpaMmel siBiIsIeTCS (POPMUPOBAHHE Y
oOywarommxcs  ycroiumBeix  SOft-skills  m  hard-skills? no  cunemyronmm
HaIpaBJICHUSM: MPOEKTHAsI JCSITEIbHOCTh, TEOPHUS PEIICHUS H300peTaTEIbCKUX
3a1ay, paboTa B KOMaHJE, a’pOoJAMHAMHKAa W KOHCTPYMPOBAaHHWE OECHUIOTHBIX
JeTaTebHBIX  anmapaToB, OCHOBBI  PAAHOIIEKTPOHHUKM W CXEMOTEXHHKH,
NpOrpaMMHUPOBAHUE  MHUKPOKOHTPOJJIEPOB,  JE€THass  dKciuryaramus  BAC
(OecTMIOTHBIX aBHAIIMOHHBIX CHCTeM). [IporpamMma HampaBiieHa Ha pPa3BUTHE B
pebeHKe HHTepeca K MPOEKTHOM, KOHCTPYKTOPCKOM W MpeanpUHHUMATEIbCKOM
JEATEeIIbHOCTH, 3HAYUTEILHO PACIIUPSIONIEH Kpyro30p U 00pa30BaHHOCThL PeOCHKA.
3agauu:

OO6pazoBaTtenbHbIC 3aa4K:

e chopmupoBaTh y 00yHarOUIMXCsl YCTOMYMBBIE 3HAHUS B 001aCTH MOJEIUPOBAHUS U
KoHcTpyupoBanus bAC;

® DPa3BUTH Y OOYHAIOIINXCS] TEXHOJIOTHUYECKUE HABBIKU KOHCTPYHPOBAHUS,

e chopmupoBaTh y OOYYAIOIIWXCS HABBIKM COBPEMEHHOTO OpPraHU3AIMOHHO-
HPKOHOMHYECKOTO MBIIUICHUS, OOCCIEUYNBAIONIUX COIMAIBHYIO aJaNnTaluio B
YCJIOBUSIX PIHOYHBIX OTHOIIECHUM.

PazBuBaroiue 3agauu.

® TOJJIEPKATh CAMOCTOSITEIbHOCTh B Y4EOHO-TT03HABATEILHOM JESITEIIbHOCTH;

® DPa3BUTH CIIOCOOHOCTH K CAMOpEATU3alUU U LENeYCTPEMIEHHOCTH;

2 «soft-skills» — TeopeTrueckue 3HAHNS ¥ KOTHUTUBHBIX TIpreMsl, «hard-skillsy — ymenmus

«paboTaTh pyKamMm».
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¢ c(hopMHUPOBATH TEXHUYECKOE MBIIIJIEHUE U TBOPUYECKUM MOAXO K padoTe;

® Da3BUTh HABBIKK HAY4YHO-UCCIIEAOBATENIbCKOW, HHXKEHEPHO-KOHCTPYKTOPCKOW H
MPOEKTHOM JIeATETHLHOCTH;

® PACHIUPUTH ACCOIMATUBHBIE BO3MOKHOCTU MBIIIICHHUS.

BocnurarenpHele 3a0a4u:

¢ chopMUPOBATH KOMMYHUKATUBHYIO KYJIbTYpy, BHUMaHUE, YBAXKEHUE K JTIO/ISIM;

® BOCIUTATh TPYAOJIOOWE, Pa3BUTh TPYJIOBbIE YMEHHS M HaBBIKH, PaCUIMPHUTH
MOJUTEXHUYECKUH KPYro3op M yMEHHE IUIAaHUPOBaTh pabOTy MO peanu3aliu
3aMbICIIa, IPEIBUJICHUE PE3YNIBTATA U €0 JOCTHKCHHUE;

e cpopMUPOBATH CIIOCOOHOCTU K MPOAYKTUBHOMY OOIIEHHUIO M COTPYJHUYECTBY CO
CBEPCTHUKAMH U B3POCIBIMU B IPOLECCE TBOPUYECKON JEATEIBHOCTH.

OT/IHYMTEeIbHbIE 0COOEHHOCTH MPOrPaMMbI

K OCHOBHBIM OTJIHYUTEILHBIM OCOOCHHOCTSIM HACTOSINEH IMPOrpaMMbI
MO’KHO OTHECTH CJICIYIONIUE MyHKTHI:

e KeiicoBas cCTeMa O0yUYEHUS;

® [IPOCKTHAS IEITEIbHOCTD;

e HaNpPaBJICHHOCTH Ha soft-sKills;

® ITPOIIPAKTUKA;

ecpefia ISl pa3BUTHS Pa3HbIX POJICH B KOMaH/IC,

® COOOIIECCTBO MPAKTUKOB (BO3MOKHOCTH OOIIATHCS C JETHbMHU M3 IPYTHX
KBaHTYMOB, KOTOPBIE IIPEYCITIEIN B PAKTUKE CBOCTO HAIPABJICHHMS);

e HAIIPABJICHHOCTh HA Pa3BUTHE CHCTEMHOTO MBIIUICHUS;

e peduiekcusl.

Bo3spacr nereii [IporpamMmma oprueHTHpOBaHa Ha AOMOJHUTENILHOE 00pa30BaHKe
YUaIUXCsl CPETHETO MIKOJIBLHOTO Bo3pacTa (15-17 ser). OcoOeHHOCThIO IeTel ATOTO
BO3pacTa SIBJISIETCA TO, YTO B ATOT MEPHO]] TPOUCXOIUT TJIABHOE B PA3BUTHHU
MBIIIJICHUS — OBJIaJIEHUE TTOIPOCTKOM TPOIECCOM 00pa30BaHUs MOHATUN, KOTOPBII
BEJIET K BBICIICH (hOpMe MHTEIICKTyJIbHON JEATETHFHOCTH, HOBBIM CIIOCO0OaM
noBeAeHUs. OyHKIUS 00pa30BaHMsI IOHATHH JIS)KUT B OCHOBE BCEX
WHTEJJIEKTYaJIbHBIX U3MEHEHUI B 3TOM Bo3pacte. Jljist Bo3pacta 15-17 net
XapaKTEPHO TOCIOACTBO JIETCKOTO COOOIECTBA HAJl B3POCIBIM. 3/1€Ch CKJIaIbIBACTCS
HOBAas COIMAJIbHAS CUTYaIlus pa3BuTHs. MeansHas popma — 10, 9T0 peOCSHOK
OCBaMBaeT B ’TOM BO3pacCTe, C UeM OH PEaIbHO B3aMMOJICHCTBYET, — 3TO 00J1aCTh
MOPAJILHBIX HOPM, Ha OCHOBE KOTOPBIX CTPOSITCS COIMAIIbHBIC B3aMMOOTHOIIICHHUSI.
OO01IeHre co CBOMMU CBEPCTHUKAMHU — BEIYIIUN TUTI ACSITEIHPHOCTH B 3TOM BO3pacTe.
HIMeHHO 371eCh OCBAaUBAIOTCSI HOPMBI COIUATILHOTO TTOBEICHHS, HOPMBI MOPAJIH, 3/1€Ch
YCTaHABJIMBAIOTCS OTHOIICHKS PaBCHCTBA M YBAKCHHSI IPYT K JIPYTY.

KoanuyecTBo 4acoB : 72 akaeMUYECKUX yaca
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®opmbl 00ydenust O0yueHne NPOBOAUTCS 10 OYHOM (hopme
®opmbl OpraHu3anuu aeAredabHocTH PopMa opraHu3aldy 3aHATHMNA:

rpynmnoBasi, WHAUBUIyaJIbHAS,, UHAUBUAYAJIbHO-TPYNNOBas U (pOHTAIbHAS.
[Iporpammoil mperycCMOTPEHO TPOBEICHUE KOMOMHMPOBAHHBIX 3aHATHIA:

3aHATUA

COCTOSIT M3 TEOPETHUYECKOM M IPAKTUYECKOW YacTed, NPUYEM

0o0JIbIlIee KOJIMYECTBO BPEMEHU 3aHUMAET UMEHHO MTPAKTUUECKast YacCTh.
[Ipu npoBeieHNH 3aHITHI UCTIOTB3YIOTCS Clieytoniue GopMbl pabOTHI:

PexxuM 3aHsiTHii 3aHATHS 110 JIOMOJIHUTEILHONH 00pa30BaTEILHOM IIpOrpaMme
MPOBOJIATCSA 2 pa3a B HEACIO 1Mo 2 yaca (IpoAoIKUTEIBHOCTh yaeOHOTO Yaca — 45
MuHYT). KpaTHOCTh 3aHATUH W WX MPOAOIKUTEIBHOCTH OOOCHOBBIBACTCS
pekomenayembimu Hopmamu CAHIIMH 2.4.4.3172-14, uenbto U 3amadyamu

Jlexuusi-nuasnor ¢ UCTOJIb30BAHUEM METOJIA «IIEPEBEPHYTHIN KIIACCH
— Korja oOydaromuMcsl MpeAJiaraeTcsi K CIEAYIONIeMY 3aHSITHIO
O3HAKOMUTCA ¢  MarepuamamMd (B T.4.  HalJICHHBIMU
CaMOCTOSITENIFHO) Ha OMNPENCICHHYI0 TeMy Il OOCYXJCHHUS B
dbopmare nuanora Ha IPEICTOSIIEM 3aHATUH;

Workshop u Tutorial (mpaktuueckoe 3anstue — hard skills), aro mo
CyTH  SBIIACTCS  PA3HOBHIHOCTSIMH  MAacTEp-KJIaccoB,  TJIE
OOyYaroIIMMCsl TIPEJIaraeTCsl BBITOJIHUTH OMPEISICHHYIO PaboTy,
pe3yAabTaTOM KOTOPOM SIBIISIETCS HEKOTOPBIN MPOAYKT ((U3NUecKuil
WM BUPTYalbHBIN pe3ynbrar). brnuskuii anamor — QpoHTanbHas
dbopma paboThl, KOrja OOydYaroIIMecs] CUHXPOHHO PabOTaloT MOj
KOHTPOJIEM TIe/Iarora,

KOH(epeHIIMY BHYTPUKBAaHTYMHBIEC U MEKKBAaHTYMHbIE, HA KOTOPBIX
oOydJaroIrecs AEIATCS OMBITOM APYT C APYTOM U PACCKa3bIBAIOT O
COOCTBEHHBIX IOCTUKECHUSX,

caMocCTosiTeNIbHasi paboTa, Korjga oOOydYaroluecsi BBITIOTHSIOT
WHIUBUyalIbHbIE 3aJlaHusl B TEYEHUE YaCTH 3aHATHS WIH
HECKOJIbKUX 3aHATHUH.

MeToA KeiicoB (case-study), "mosrosoi mtypm" (Brainstorming),
meton 3amad (Problem-Based Learning) u Merom mpoeKTOB
(Project-Based Learning). Ilpumep: Keiic — 3TO KOHKpETHas 3ajava
(«cayuatiy — Case, awnei.), KOTOPYH TpeOyeTcsl peliuTh, sl STOTO B
peXKUME «MO3TOBOTO MITypMa» MPEAJararoTCs BApUAHTHI PEIICHUs,
MOCJIE 3TOTO BapHAHTBl OOCYXKIAIOTCSI W BBIOMpAECTCS OJWH WIIH
HECKOJBLKO TIyTeH pelieHus, TOoCJie Yero JUisl pelieHus Keica
dbopmupyroTcs 0oJjiee MENKHE 3aJadd, KOTOpble OOBEIUHSIIOTCS B
MIPOCKT u peanu3yroTcs C MIpUMEHEHUEM MeTOo/1a
KOMaH1000pa30BaHUsI.

IIPOTrPaMMBI.



Kpurepuu n cnocodbI onpeaesieHnsi pe3yibTATUBHOCTH
Buabl koHTpOJIA:
e BBOJIHBIN, KOTOPBIN MPOBOIUTCS MEPE] HAUaJIOM padOThI U MPpEIHAZHAYECH
JUTSL 3aKPETUVIEHUS 3HAHWW, YMEHUW W HABBIKOB T10 MMPOWICHHBIM TEMAaM;
e TEKYIIHA, IPOBOJIUMBIN B XOJI€ yUEOHOI0 3aHATHS U 3aKPEIUISIIONIUI 3HAHUS
110 JIJaHHOM TeMe;
e UTOTOBBIN, MPOBOJUMBIH MTOCJIE 3aBEPIICHUS BCEH YUeOHOM TPOTrpaMMBl.
®opMbI NIPOBEPKHU Pe3yabTATOB:
e HaOJIOZCHME 3a IETHMH B MpoIiecce padoThI;
e COpPEBHOBAHMS;
e VHJVBHUAYAIbHbBIC U KOJUIEKTUBHBIE TEXHUYECKHUE TPOCKTHI.

Oxunaembie pe3yabtarbl  IIpeomemmnvie:

npuoOpeTeHrne 00y4arolMMUCS 3HAHWK B 00JIACTH MOJEIUPOBAHUS U
KoHcTpyupoBanust bAC;

3aHSATUA [0  HACTOSIEH  TIporpaMMe  MOMOTYT  OOy4YaroluMCs
chopMUPOBATHh TEXHOJIOTUUECKUE HABBIKHY;

c(hOpMUPOBAHHOCTh ~ HABBIKOB ~ COBPEMEHHOTO  OpraHU3aIlMOHHO-
HKOHOMHYECKOT0 MBIILJIEHHUsI, 0OeceunBaronias COUUalbHyI0 aganTaluo
B YCJIOBUSIX PHIHOYHBIX OTHOIIECHUH.

Memanpeomemmnuie:

c(hOpMUPOBAHHOCTh Yy OOYYAIOIIMXCSI CaMOCTOSITEILHOCTH B Y4e€OHO-
MMO3HABaTECIbHOM JIEITEIbHOCTH,

pa3BUTHE CIIOCOOHOCTH K camopeau3alliy U 1eJIeyCTPEMIEHHOCTH;
c(hOPMUPOBAHHOCTh y OOYYAIOIIUXCS TEXHUYECKOTO MBIIUICHUS U
TBOPYECKOT0 MOAX0/a K padoTe;

Pa3BUTOCTh HABBIKOB HAYYHO-UCCIIEI0BATENbCKOM, NHKEHEPHO-
KOHCTPYKTOPCKOW U TPOEKTHOM JAEATEILHOCTH Y 00yJaronuxcs;
pa3BUTHIC ACCOITMATUBHBIE BO3MOKHOCTH MBITIUICHUS Y O0YJarOIITXCSl.

Juunocmnmnuie:

c(OPMHPOBAHHOCTh KOMMYHHKAaTUBHOW  KYJBTYpBhl  OOydYarOIIMXCH,
BHHUMAaHWE, YBAKEHUE K JIIOJISIM;

pa3BUTHE TPYAOTIOOWS, TPYAOBBIX YMCHHH W HABBIKOB, ITHPOKHMA
ITOJIMTEXHUYECKUIN KPYyro3op;

chOpPMHPOBAHHOCTh, YMEHHUS TUIAHUPOBATh paboOTy M0 pean3aluu
3aMbICTIa, CIIOCOOHOCTh MPEABUACTh PE3YyNbTaT U JOCTHTATh €ro, MpHU
HEO0OXOMMOCTHA BHOCUTh KOPPEKTUBHI B IEPBOHAYATILHBIIN 3aMBICET,
c(hOpPMHPOBAHHOCTh CIOCOOHOCTH K TMPOJYKTUBHOMY OOIICHUIO U
COTPYIHUYECTBY CO CBEPCTHUKAMH M B3POCJIBIMU B TIPOIIECCE TBOPUECKOM
NEATeTLHOCTH.



@®opMbl NOABEIEHHSI HTOTOB pPeajn3alui MPOrpaMMbl
e BBINOJIHEHUE MPAKTHYCCKUX MOJIETOB (BU3yalbHbIX U ¢ FPV);
e TIPAKTHUYECKHE PAOOTHI IO COOPKE, MPOTPAMMHUPOBAHUIO U PEMOHTY
KBaJPOKOIITEPOB;
e TBOpYECKHE 3a/1aHus (TIOJrOTOBKA MPOCKTOB M MX IPE3CHTAIINA).

II. YYEBHBIN IIJTAH
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Jlannasi oOpa3oBarenipHas Mporpamma SIBJISIETCS BBOJAHBIM MOIYJIEM U
U3ydaeTcs B TEUCHUE MEPBOH MOJIOBUHBI epBOro yueOHoro roaa (18 nenens,
4 gaca B Hepenmo). OOydyaromuecs BBIOMHSIIOT 46 MPaKTUYECKUX 3aHATHH,
MIPOBOJIATCS JBE KOHTPOJBHBIX PAaOOTHI BO BpPEMs ayIUTOPHBIX 3aHATHH. 10
OKOHYAHHUM Kypca MPOUCXOIUT 3aIUTA MPOCKTHON paboThl. BBOIHBIN MOTYIb
HACTOSIIIEW TPOrpaMMbl aHAJIOTMYEH I Bo3pacTtoB 15-17, paznuyasch
TOJIBKO COOTHOIICHUEM TIPAKTUYECKUX W TCOPETUUYCCKUX 3aHATHN, YeM
cTapuie oOydJaromuecs, TeM OoJibllleé HAYMHAET MpaKTHYEeCKas 4YacTh
npeo01aaTh HaJl TEOPETUYECKOM.

O0bem nporpamMMsbl ¥ BUIbI Y4eOHOH padoThI

Bug yueOHOi paboThI Bcero uacos
AvyauTOpHBIE 3aHATHS BCETO, B TOM YHCIIE: 72
Jlexun 26
IIpakTHYeCcKHE 3aHATHSA, B T.4.: 46
JlaGopaTopHbIe PabOTEI 13
CaMocTogITenbpHas MOATOTOBKA 14
IIpoekTHasa pabora 18
Bubl TEKVIIETO KOHTPOIS YCIIEBAEMOCTH 1
O0beM yueOHOM POrpaMMBbl 72

dopma npoBeACHHSI 3aHATUH «JISKIIMU» TOJIpa3yMeBaeT Takyro (GopMmy 3aHsITHIA,
B TIPOIIECCE KOTOPBIX MPOUCXOAMT pa3BuThe T.Ha3. SOft-skills (TeopeTnueckux 3Hanmi
Y KOTHUTUBHBIX TPUEMOB) 00YUaIOIIUXCS, @ UMEHHO:
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® TEXHOJOTUS U300peTaTeIbCKON pa3sMUHKH U Jioruka TPU3;

® [IPOTUBOPEUYHE KAaK OCHOBA U300PETEHMUS;

® UJealbHBI KOHEUHBIN pe3ybTaT;

® AJITOPUTM MPOEKTUPOBAHUS TEXHUUECKON CUCTEMBI;

® KOMaHJI000pa30BaHUE;

e paboTa B KOMaHJIE;

® JIMYHAsl OTBETCTBEHHOCTh U TAM-MEHE[KMEHT;

® [IPOEKTHAas JACSITEIbHOCTD;

® [IPOJIYKTOBOE MBIIJICHUE;

e yHHUBEpCalbHas MUpaMHIa MPOTpecca;

® [UJIJAHUPOBAHME U MOCTAHOBKA COOCTBEHHOTO IKCIIEPUMEHTA;

dopMa mpoBeeHUsT 3aHATUN «IIPAKTUYECKUE 3aHSATHUS» MOJPa3yMEBACT TAKYIO
dbopMy 3aHATHI, B MPOIECCE KOTOPBIX MPOUCXOIUT pasBuTme T.Ha3. hard-skills
(HaBBIKOB M YMEHHI1) 00yYarOlINXCsl, @ HUMEHHO:

e paboTa ¢ MPOCTHIM HHCTPYMEHTOM (OTBEPTKA, MACCATHKH);

e pabota ¢ obopynoBanueM hi-tech-miexa (maiika, 1a3epHas peska);

e paboTra ¢ mNOporpaMMHbBIM oObOecrieueHuEM (HAcTpoWKa JIETHOTO
KOHTpOJIIEPA KBaJIPOKOITEPA, IPOEKTUPOBAHUE paMel
KBaIPOKONITEPA);

® VYIpaBICHHE KBAJPOKOITEPOM.

[IpaBuna BeIOOpa MPOEKTa U TPUMEPHBIE TEMBI IPOEKTOB CM. B IPHIIOKEHHUH 1.
[Tpumeps! KEMCOB CM. B IPUIIOKEHHUH 2.
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Teopusi MyJJbTHPOTOPHBIX ccTeM. OCHOBBI YIIPABJICHHS.
Baok 1. T P 24 14 |10
IHonérbl HA cumyJIATOpE.
1. BBoHast IeKLMs O COAEpKAHUU Kypca. 1 1 0
2. [IpuHIMIIBI YIIPaBICHUS U CTPOCHHUE MYJIBTUKOIITEPOB. 3 3 0
3. OCHOBBI TEXHUKH 0€30MaCHOCTH MOJIETOB 3 3 0
4. OCHOBBI DEKTpUYECTBA. JINTHII- TOJTMMEpPHBIE 2 9 0
aKKyMYJISITOPHI.




5. IIpakTryeckoe 3aHATHS C JINTUI- TOJIUMEPHBIMU

[TpakTraeckas pabora c

aKKyMYJISITOpAMH 7 2 3apsTHBIMU
(3apsiaka/paspsiaka/6anaHCHpPOBKa/XpaHEHHE ) YCTPONCTBAMH.
8. [Tonétel Ha cUMyJIsITOPE. 8 8 | Ilonérel Ha cuMyIsITOpE.
biox 2. COopka u HacTpoiika KBaApOKOITepa. Y YeOHBIC MOIETHI. 23 18 [IpakTrueckas padorta
1.O0y4eHne HaBbIKaM MUJIOTUPOBAHUS KBAAPOKOIITEpa HA .
A P JeBalp p 3 1 VY4eOHbIC TTOIETHI
IPUMEPE UTPYIITKU 3aBOJICKON COOPKHU
2.Y1paBieHue nojg€éToM MyabTUKonTepa. [Ipuammmn .
. COopka u HacTpoiika
GyHKIMOHUPOBAHUS MOJETHOTO KOHTPOJIEpa U anmapaTypbl 3 1
KBaJpOKOIITEPA
yIpaBJICHHUS.
6. OCHOBBI HACTPONKH MOJETHOTO KOHTPOJIIEPA C IIOMOIIIHIO 3 3
KomIbroTepa. Hactpolika anmapaTtypsl yrpaBieHUs
/. WHCTpyKTa)x 1O TeXHHKE 0€30MacHOCTHU MOJIETOB. 1

10




8. IlepBwie yueOHBIC TIONETHI: «B3IET/TIOCAIKAY, 2 VYueOHble oIETHI
9.ITonéThl: «ynepxaHue Ha 3aJaHHOU BBICOTE, TEPEMEIICHUS
«BIIEpEI-HA3a/1», «BIIEBO- BIpaBo». Pazbop aBapuitHbix 7 VYyeOHbIe MONETHI
CUTYaLUH.
10. BrinosHeHUE TONETOB: «TOYHAS MOCAIKa Ha YAICHHYIO
TOUYKY», «KKOPOOOUKA», «UYETHOK», KBOCBMEPKa», «3MEHKaY, 4 VYyeOHbIe MONETHI
«OOJIET 10 KPYTYy».
biok 3. Hacrpoiika, ycranoBka FPV — o6opynoBanusi. 13 [IpakTrueckas paborta
1. OcHoBHI BuicoTpancisaiuu. [Ipumensiemoe o6opynoBanue, 3 ¥YcranoBka
€ro HacTpouKa. BUIC0000PYAOBAHUS.
2. YcTaHOBKa U MOAKIIOUEHHE BUIE0000PYA0BAHHUS. 2
[Tonértsl «OT IIEPBOTO
3. [lunotupoBanue ¢ ucnosibzoBanueM FPV- o6opynoBanus. 8 THIE P
biok 4. Pabota B rpynnax Haj HHXXEHEPHBIM IPOECKTOM. 10 [IpakTuyeckas padbota

11




3. PaboTa B rpynmax HaJ HH)XEHEPHBIM IPOEKTOM

8 1 7
«becnmioTHas aBHanMOHHAsA CUCTEMA).
4. IToaroToBKa Mpe3eHTAIMH COOCTBEHHON ITPOCKTHOM
2 2 0 CaMOCTOSITEIILHO
paboTHI.
HTOroBblii KOHTPOJIL 2 0 2 3amuTa IpoeKTa
[Ipe3enTanys u 3anura rpyImnoi coOCTBEHHOTO 9 0 9
UHXXEHEPHOTO MPOEKTa
Htoro: 12 26 46 12

12




II1. COAEPKAHUME JOMOJHUTEJBbHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

1 rox oOyuenust

Ne i/ HauMenoBanue TeMbl Conep:xxanue TeMbl
1 2 3
Teopusi MyJIbTUPOTOPHBIX CHCTEM. YeTpoiicTBO MyJNIBTUPOTOPHBIX cUCTEM. OCHOBBI KOHCTPYKIIMH MYJIBTUPOTOPHBIX CHUCTEM.
baok 1. [IpuHUHMIIB! yIIpaBIeHUs MYyJIbTUPOTOPHBIMUA CHCTEMAaMH.

OcHoBbl ynpasieHnus. [10€TsI
HA CUMYJISITOpe.

1. BBojaHas yiekuus 0 coaepKaHuu

Kypca.
2. TlpuHuunsl ynpaBieHus U
CTPOEHHUE MYJIbTUKONTEPOB.
TexHuka 6€3011acHOCTH MOJIETOB
4. OcCHOBBI 7€KTpHUecTBa. JInTHii-

ITOJIMMEPHBIE AKKYMYJISITOPBI.
5. IlpakTHueckoe 3aHATUS C  JIUTUH-

w

TOJTIMEPHBIMHU aKKyMYJIITOpaMH
(3apsaxa/paspsiaika/OanaHCUpOBKa
/XpaHeHue)

6. Tlonérel Ha cUMYJISATOPE.

Anmnaparypa paanoyIpaBieHUs: IPUHIUI IEHCTBUS, 00IIee yCTPOUCTBO.

TexHuka 6€30MacCHOCTH MpU padboTe ¢ MYJIBTUPOTOPHBIMU CUCTEMAMHU.

DONEKTPOHHbIE KOMIIOHEHTHl MYJBTUPOTOPHBIX CHCTEM: MPUHLMIBI padoThl, oOIee
YCTPOMCTBO.

JInTUi-n0IMMEpHBIE aKKyMYJIATOPBl M KX 3apsAIHBIE yCTPOMCTBA: YCTPOWCTBO, NPUHIIMII
JNeUCTBUS,  METOJbl  3apAKu/paspsaKu/XpaHeHus/  OaJaHCHUPOBKH  aKKyMYJSTODPOB,
Oe3omacHas paboTa ¢ 000pyOBaHUEM.

[Tonérel Ha cumynsTOpe: OOy4yeHHE IMOJI€TaM Ha KOMIIbIOTEpE, IMPOBENEHUE Y4YEOHBIX
MOJIETOB HA CUMYJIATOPE.

13




Baoxk 2.

Coopka u HacTpoiika
KBaJpOKoOITepa.
Y4eOHbIe MOTETHI.

1. VmnpasieHnue noiacTom
MyapTUKONTEpa. [lpuHnun
(YHKLIMOHUPOBAHUS NOJIETHOTO
KOHTpOJIJIEPA U alnapaTypsl
yIpaBIeHUS.

2. OCHOBBI HACTPOUKH MOJIETHOTO
KOHTpOJIJIEpa ¢ TOMOILIbIO
kommnbroTepa. Hactpoiika
Anmnaparypsl yrpaBieHusl.

3. Hactpoiiku monéraoro
KOHTpOJLIepa.

4. VHCTpyKTaX IO TEXHUKE
6€30I1aCHOCTH MOJIETOB.

5. IlepBble yueOHbBIE MONETHI:

«B31ET/MIOCAIKAY, «yAepKaHUE HA
3aJJaHHOM BBICOTE», IEPEMEILICHUS
«BIIEpEII-HA3aI»,
«BIIEBO-BIIPaBOY». Pa3bop aBapuitHbIx
CUTYalH.

9. BeimostHeHME TTIONETOB: «TOYHAS ITOCaaKa
Ha yIaJISHHYIO TOYKY», «KOPOOOUKa,
«UEIIHOK», «BOCbMEPKay, «3MENKay,

Ilon€THBIM  KOHTpOJUIEP:  YCTPOMCTBO  MOJETHOIO  KOHTPOJUIEPA, IPHUHLMIBL €TI0
(YHKIIMOHMPOBAHUS, HACTPOMKa KOHTpOJUIEpa C IOMOIIbI0 KOMIIBIOTEpPA, 3HAKOMCTBO C
pOrpaMMHBIM OOecrieueHHEM Il HACTPOMKU KOHTpPOJLIepa.

WuctpykTax nepen nepBbiMu yueOHbIMU noniéTamu. [IpoBenenne yuyeOHBIX MOJIETOB B 3aje,
BBINOJIHEHUE 3aJjaHui: «B3JIET/TIOCAKA», «ylepXKaHWe Ha 3a/JlaHHOW BBICOTE», «BIIEpE-
Ha3aJ», «BJIEBO-BIIPABO», «TOYHAS IOCAZKA HA YAAIECHHYIO TOUKY»,

«KOPOOOUYKay, «UETHOK», KBOCBMEPKA», «3MEIKay, «00J1eT 0 KPYry».

Pa30op aBapuilHBIX CUTYyaIIHIA.
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Hacrpoiika, ycranoska FPV —

OCHOBBI BUACOTPAHCIIALIUNA: MNpUHIUIBI [OepCaadnu  BHUACOCUTHAJIA, YCTPOﬁCTBO n

Baok 3. o0opynoBaHus. XapaKTePUCTUKHU MPUMEHSEMOr0o 000pyI0BaHUSI.
1. OcHOBBI BUEOTPAHCIISALUY. YcTanoBKa, MOAKIIOYEHNE H HACTPOWKa BUIC0000PYI0BaHUS HA MYJIbTHPOTOPHBIE CHCTEMBI.
[Tpumensiemoe 060pyI0BaHKE, €TI0 [TunotupoBanwue ¢ ucnoiabzoBanuem FPV- o6opynoBanus.
HaCTpOMKa.
2. YcraHOBKa U MOJKIIOYCHHE
BUJ1I€0000PYIOBAHUSI.
3. TTwrotupoBaHue ¢
ucrnoibp3oBanueM FPV-
000pyI0BaHUs.
Padora B rpynnax Haj Pabora Haj MH)KEHEPHBIM IPOEKTOM: OCHOBBI IJIAHUPOBAHUS IPOEKTHOM paboThl, padboTa
Biok 4. | HHXKeHEePHBIM MPOEKTOM. HaJ| POEKTOM B COCTaBE€ KOMaH/Ibl.

1.

[TpuHIMIIBI CO3JaHUSI MHKEHEPHOU
MIPOEKTHOI paboTHI.

Pabora B rpynnax Han

WH)XEHEPHBIM TIPOEKTOM
«becnnioTHast aBUAaLIMOHHAS] CUCTEMA.
[ToaroroBka npe3eHTau
CcOOCTBEHHOM MPOEKTHOMN

paboTHI.

[IpakTuueckast pabota B rpymnmax HaJl HWHXEHEPHbIM MHpoeKkToM mo Teme «becnunorHas
aBUAIMOHHAS CUCTEMAY.
IToaroroBka U NpOBEACHUE MIPE3ECHTALUU 110 IIPOEKTY.
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METOIUYECKOE OBECIIEYEHHUE ITPOI'PAMMbI

IIpuémbl 1 MeTOIBI
Paszaen . Texuuueckoe DopMblI
DopMbI OpPraHu3anuu JAnpakruyeckum
HJIN TEMA < OCHAIIICHHuE nmoaBeacHusdA
3aHATHHN 06p33OBaTeJII)HOFO MaTepuall .
nmporpaMmmabl 3aHATHH HTOI'OB
npoiecca
Teopusi MyJIbTHPOTOPHBIX 3anucu B TETpaIsX, [Tonér na
Jlexuus, nuckyceust | becena no teme 3aHATuSA, N NHTrepakTuBHas
cHCTEM. CIIPABOYHBIN cumyisitope 6e3
IIPAKTUYECKOE UHAMBUyalIbHAs paboTa JI0CKa, HOYTOYK C
OcHOBBI yIpaBJICHUS. matepuan u3 [10 ns OLIMO0K
. 3aHATHE c 10 10, RC-nynbT
ITo1éThI HA cuMyJaATOpE. 10JIETOB IWJIOTHPOBAHUS
Coopka u TecToBbI€ MONETHI
. Jlexuus, HNHucrpykuus o NHTrepakTuBHas
HACTpPOIiKa Pa6ora B rpymnmnax, . Ha
JUCKYCCHS, cOopke, CIpaBOYHBIN | J0CKa, HOYTOYK C
KBa/IPOKOITEPA. MHIUBUAYaJIbHaAsA paboTa COOCTBEHHOPYYHO
. MPAKTUYECKOE marepuan u3 [10 s | T10, kBaapokonTep,
Y4eOHble M0JIETHI. c 110 coOpaHHOM
3anstue, wWorkshop MI0JIETOB RC-mynbT
KBaJIpOKOITEPE
Hacrpoiika, WNHrepakTuBHAs
cranoska FPV Jlexmus, . 0OCKa, HOYTOYK C
y ! Pa6ora B rpynmnax, CrnipaBouHBIi . YTOYK Brimonnenune
— o0opynoBanus JCKYCCHSI, 10, xBagpokonTep, N
UHAMBUyaNbHas padota | Matepuan u3 I10 s nonéros ¢ FPV-
MIPaKTHYECKOE IO HOICTOR ouku st FPV- B T —
3ansatue, Workshop moneros, FPV- Py
MOJ1yJIb
Padora B rpynnax Meropn 3anau, Hoyt0Oyx,
Ha/l HHKEeHEePHbIM METOJ KEHCOB, Pa6ora B rpynmax 3anucu B TETpaasx MHTEPAKTUBHAS 3amura npoeKTa
MPOEKTOM. pabota B rpynmnax JIOCKa
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IV.CIIMCOK JIMTEPATYPbI

1. Cnucok JuTepaTypbl, peKOMEHJI0BAHHBII negaroraM (KoJuieram) J1Jisi 0CBOEHHs JAHHOTO BU/IA JesITeJIbHOCTH

No | HanmenoBanue
OcHoBHast

1 benunckas 10.C. Peanu3anuust TUIIOBBIX MaHEBPOB YETHIPEXBUHTOBOI'O BepTojeTa. MoOJIOAEKHBIM HaydHO-TEXHUYECKUN BecTHUK. MI'TY um.
H.D. bBaymana. Dnektpon. xypH. 2013. Ne4, Pesxum moctyna: http://sntbul.bmstu.ru/doc/551872.html (zara ooparenust 31.10.2016).

2 I'ypbsiHoB A. E. MozaenupoBanue yrpasieHus kBaapokontepom Muxxenepusiii BecTHUK. MI'TY um. H.3. baymana. DnextpoH. xxypH. 2014 Ne®
Pexxum poctyma: http://engbul.bmstu.ru/doc/723331.html (nata obpamenus 31.10.2016).

3 Edumos. E. TTporpammupyem kBaapokornrep Ha Arduino: Pexwum goctyma: http://habrahabr.ru/post/227425/ (nata oopamienust 31.10.2016).

4 Wuctutyr  tpancmopra u  cBi3u.  OCHOBBI  a’poAMHAMUKM W AWHamMukd — monera.  Pura,  2010. Pexwum  mocryma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (nara o6parenus 31.10.2016).

5 KanarnukoB A.H., Kpumenko A.I1., Tkaue C.b. JlomycTrMble NPOCTpaHCTBEHHBIE TPACKOPUH OECIIMIIOTHOTO JIETATENILHOTO anmapara B
BEPTUKAIBHOM IIJIOCKOCTH.
Hayxka u oo6pazoBanue. MI'TY um. H.D. baymana. Dnexrpom. sxypH. 2012. Ne3. Pesxum mocryma: http://technomag.bmstu.ru/doc/367724.html (zara
obpamenus 31.10.2016).

6| MapteHOB A.K. DkcriepumeHTanmbHas a’spoamHamuka. M.: T'ocynapcTBeHHOE W3IAaTeNbCTBO 00OpPOHHOM mpombinuieHHOCTH, 1950. 479 c. 13.
Mupomnuk M.B. Teopust aBTomatudeckoro ynpasienus. Jluneitnsie cucremsl. CI16: ITurep, 2005. 337
JonosiHuTEIbHAS

7 Penaxums Tom's Hardware Guide. FPV- mynpTrKONTEpBI: 0030p TeXHOJIOTHHU | *Kene3a. 25 utons 2014. Pexxum nocryna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
(mata obpamenus 31.10.2016).

8 Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center, Moffett Field, California. P. 21. Pexxum nocryna:

http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (zata o6pamenus 31.10.2016).
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http://sntbul.bmstu.ru/doc/551872.html
http://engbul.bmstu.ru/doc/723331.html
http://habrahabr.ru/post/227425/
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
http://technomag.bmstu.ru/doc/367724.html
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf

9 Bouadi H., Tadjine M. Nonlinear Observer Design and Sliding Mode Control of Four Rotors Helicopter. World Academy of Science,
Engineering and Technology, Vol. 25, 2007. Pp. 225-229. 11. Madani T., Benallegue A. Backstepping control for a quadrotor helicopter.
IEEE/RS]J 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 gocrtymna:
http://sal.aalto.fi/publications/pdf- files/eluull_public.pdf (nara oopamenns 31.10.2016).

11 LIPO SAFETY AND MANAGEMENT: Pexxum ngoctymna:
http://aerobot.com.au/support/training/lipo-safety (/lata ooparmenus 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 | Jlexuuu ot «Komnrep-sxcmpece» https://youtu.be/GtwG5ajQIVA?t=1344

2. CHIHCOK JIUTEPATYPbl, PEKOMEHT0BAHHOM YYAIIUMCS, VISl YCIEITHOT0 OCBOEHHs TAHHOI 00pa30BaTeIbHOW MPOrpaMMbl

1 Jlextuu ot «Komnrep-skcnpecc» https://youtu.be/GtwG5ajQJvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexqyver.ru/quadcopters/

3. CnucoK JuTepaTypbl, peKOMEHA0BAHHOMH POAUTEISAM B LEJISIX PACIIUPEHHs 1MANa30HA 00pa30BaATEIbHOIO
BO3/1eHiCTBUS M TOMOLIY POAUTEISIM B 00y4EeHHH M BOCIIUTAHUHN PedeHKa

1 [Toxbopxa xxypHanos «lllkona mist poaurenei» ot uznarensckoro goma MITIY «IlepBoe centsiOpsi» mos pen.

C.Conogseitunka
https://drive.google.com/open?id=0B_zscjiLtypR2dId1p0T1ZGLWM
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http://sal.aalto.fi/publications/pdf-
http://aerobot.com.au/support/training/lipo-safety
https://youtu.be/GtwG5ajQJvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexgyver.ru/quadcopters/

HPUJIOXEHHUE 1
IIpaBuiia BbI00pa TeMbI POEKTA

Crioco0b! penieHust npo0daeM HauMHAIOUIMMU HUCCIIEA0BAaTEN MU BO MHOIOM 3aBHUCST OT BbIOpaHHOM TeMmbl. Hajo momous neTsM HaiTu Bce MyTH,
BeAyIUE K JIOCTHKEHUIO LIEJIU, BBIACIUTh OOLIETIPUHSTHIE, OOIIEN3BECTHBIC U HECTAaHAAPTHBIE, AIbTEPHATUBHBIE; ClIENIaTh BBIOOD, OLIEHUB 3(PPEKTUBHOCTH
Ka)JI0T0 criocooa.

IpaBuio 1. Tema nomkHa ObITh HHTEPECHA PeOCHKY, JOJDKHA yBIIEKaTh ero. McciienoBarensckas padora 3¢p(eKTHBHA TOJBKO Ha JOOPOBOJIBHOM
ocHoBe. Tema, HaBs3aHHasl YYEHUKY, KaKoW Obl BA)KHOW OHA HM Ka3ajlaCh B3POCIbIM, HE AACT OJKHOT0 3¢ dekra.

IIpaBuio 2. Tema 1omKHA OBITH BBIIIOJIHUMA, PELLICHHE €€ JOJKHO OBITh MOJIE3HO YUYacTHUKaM HMccieqoBaHus. HaTonkHyTh peOeHka Ha Ty HJIEH0, B
KOTOpPOM OH MAaKCHUMaJIbHO PEAJIU3YETCsl KaK UCCIIE0BATENb, PACKPOET JIYUIlINE CTOPOHBI CBOEI'O MHTEJUIEKTA, MOJTYYUT HOBBIE MI0JIE3HbIE 3HAHUS, YMEHUS
Y HaBBIKH, — CJIO’KHAsA, HO HeoOxoauMmas 3ajaya JJis earora.

IIpaBuao 3. Tema nomkHa OBITH OPUTMHAIBHOM C 3JIEMEHTAMU HEOXKUIAHHOCTH, HEOOBIYHOCTH. OpPUTHMHAIBHOCTH CIEAYeT MOHUMATh, Kak
CIOCOOHOCTh HECTAH/IAPTHO CMOTPETh Ha TPAIULIMOHHBIE TPEIMETHI U SBJICHHUS.

IIpaBuio 4. Tema nomkHa OBITH TaKOM, YTOOBI paboTa MOrJia ObITh BBIIOJHEHA OTHOCUTENIBHO ObIcTpo. CHOCOOHOCTH JTOJITO KOHIIEHTPUPOBATH
cOoOCTBEHHOE BHUMAaHNE Ha OJJHOM OOBEKTE, T. €. I0JITOBPEMEHHO, LIEJIeYCTPEMIIEHHO padoTaTh B OJHOM HalpaBJI€HUH, Y IIKOJIbHUKA OTPAHUY €HHA.

IIpaBuio 5. Tema nomkHa ObITh AOCTYHMHOM. OHA JTOJKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSM JeTeil. DTo KacaeTcs He TOJIbKO BbIOOpa
TEMBI UCCIIEI0OBAHM, HO U (OPMYIMPOBKH M O0TOOpa MaTepuana i ee pemeHus. OHa U Ta e mpolieMa MOXKET PeIIaThCsl Pa3HBIMH BO3PACTHBIMU
rpynnamMu Ha pa3lIMyHbIX 3Tarnax o0y4eHusl.

IIpaBuao 6. Coueranue xenaHuii U BO3MOKHOCTeH. BblOMpas TeMy, menaror JAODKEH y4ecTb Haluyue TpeOyeMbIX CpPeACTB M MaTepuajoB —
uccienoBarenabckoi 6a3sl. Ee oTcyTcTBHE, HEBO3MOXKHOCTH cOOpaTh HEOOXOAUMBIE JaHHBIE OOBIYHO MPUBOJIAT K TOBEPXHOCTHOMY PEIICHHIO, TOP 0K IAIOT
"mycTocioBue". ITO MEIaeT pa3BUTHIO KPUTHUECKOTO MBIIIICHHSI, OCHOBAHHOTO Ha JI0KA3aTEIbHOM HCCIICOBAaHUH U HAJIeKHBIX 3HAHUSIX.

IIpaBuio 7. C BEIOOPOM TEMBI HE CTOWT 3aTATHBATH. BOJBIIMHCTBO YYalIUXCs HE WMEIOT IMOCTOSHHBIX NMPUCTPACTHM, MX MHTEPECH CHTyaTWBHEL. [lo3Tomy,
BEIOMpas TeMy, JIeCTBOBATH ciemyer OBICTDO, MoKa HHTEpEC HE yrac.
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© oo N gakrowdE

IIpumMepHbIe TEeMbI IPOEKTOB:
MopenupoBaHue KBaIpOKONTepa.
[IpoekTrpoBaHKE MOJIETA HAJl TPACCOM C MPEMSATCTBUSMU.
[IporpaMMupoBaHrEe aBTOHOMHOT'O B3JIETA U TIOCAIKH KBaJPOKONTEPA.
Buneo Hape3ka noyieToB BOKPYT IIKOJIBI.
Opranusaiysi TOHKA KBaJIpOKOIITEPOB.
[IpumeHeHune KBaApOKOITEPOB.
ABTOHOMHBI MOJIET N0 33JaHHOU TPACKTOPHUHU.
Co3znanrie MOMOITHUKA JIJISl TIPETIO/IaBaTeNsl HA KOHTPOJIbHBIX paboTax.
KBagpokonTep — JIydiinii Ipyr.
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Aspocbemka «/ljis1 4ero Ha caMmoM JeJsie HyKeH 0eClMJIOTHBIN JieTaTeJbHbIN

anmapar?»

MNPUJIOKEHHUE 2
Ipumep keiica

Onucanue peanbHOU cuTyaruu (keiica)

Mpl paboTaeM B aJIMHUHHCTpAllUd TEXHOMAapKa MU HaM HEOOXOAMMO HaOpaTh
KpacoO4YHblE M HWHTEPECHbIE MaTepuaibl A CaiWTa, 4YTOObl MPHUBIEYL OOJBIIE
KJIINEHTOB M KOMITAaHMM. TakKe MHOTME PE3UIEHTHl TEXHONApKa >KaIYyHOTCH, 4To,
YUUTBIBasi OOJIBLIYIO TEPPUTOPHUIO TEXHOIMAPKA, OHU JI0 CUX MOpP HE 3HAIOT, KaK OH
BBIVIIAUT LEIUKOM, OTCYTCTBYET HAaBUTalldsg II0 TEPPUTOPUM TexHomnapka. B

JOITIOJIHCHUC H€06XOI[I/IMO OIIPCACINTL TOYHYIO INIOI[adb TCPPUTOPHUHN TCXHOIIAPKA.

OO61me BOmpochl

TepMuHsI:

Marepuansr:

UYro Takoe BITJIA?
Kak yctpoen u pa6oraer BITJIA?
Kakue 1aHHbIE OH MTO3BOJISIET MOJIYYUTH?

UewMm aspocrémka ¢ BIIJIA oTnmyaercss OT KOCMUYECKON ChEMKHU?

AnpocbeMKa

Hocurenu u mone3Has Harpy3ka

Knaccuduxkanus (MapuipyTHasi, TMHEWHAS ) a9POCHEMKH
BricoTa, nepekpriTe, 6azuc, uurepBai GoTorpapupoBaHUs
doTtomo3anka

OpTtodoTormian

Kommnbrorep

HNHuTtepHer

ApXUBHBIE MaTEPHAIIbl A3POCHEMKH

I1O nns oOpaboTku maHHBIX Aspochemku (Agisoft Photoscan)
KBagpoxonrep

doToarnmapar

[IITaTtuB

Google Maps

KBaapokonTep ¢ ycTpoiicTBOM a3pooTocheMKu
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