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l. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBI

MHOACHUTEJBHASA 3AIINCKA
Beenenne B Hactosimee Bpemsi peiHOK BIIJIA (GecnMIOTHBIX JeTaTeIbHBIX

anmnapaTroB) — CTajJ OYE€Hb MEPCHEKTHUBHON M OBICTPOPA3BUBAIOILEHCS OTPAciblo, K
2015 rony pemHox BITJIA yxe ouenuBanca B 127 mupa momnapos CIIA! u
MPOJOJKAET AaKTUBHO pa3BuBarhbcs. OueHb ckopo BIIJIA ctaHyT HeoThemMiIeMOM
JaCThIO MTOBCETHEBHOM JKM3HU: MBI OyaeM ucroib3oBaTh BITJIA He Tonsko B CMU u
pa3BieKaTeNnbHON cdepax, HO U B HHPPACTPYKType, CTPaxOBAaHUH, CEIHCKOM
X03s1iicTBe U o0OecredyeHnn Oe30MacHOCTH, MOSIBATCS HOBBIE MPO(ECCHH, CBA3AHHBIC
C pPOCTOM pBIHKA.

Hanpasiiennocts  mporpammbl.  Hacrosmas ~— o6meoOpa3oBaTenbHas
oOmiepa3BuBaroliasl Mporpamma JONOJHUTEIBHOTO OOpa3oBaHMs JI€Tel HMeeT
HAYYHO-MEXHUUecKyl0  Hanpaeénennocms. llpenmonaraer  JIONOJHUTEIBHOE
oOpa3zoBaHue JeTel B 00JaCTH KOHCTPYUPOBAHMS, MOACIUPOBAHUS U OECIUIIOTHOM
aBUalllM, TMporpaMMma TakKe HampaBlieHa Ha (opMuUpoBaHHE Yy JeTeH 3HAHUM U
HAaBBIKOB, HEOOXOUMBIX ISl pabOThl C OECIMIIOTHBIMU aBHALIMOHHBIMUA CUCTEMAaMHU
(BAC).

[Iporpamma mO3BOJSIET CO3/4aBaTh OJArONPHUSATHBIE YCIOBUS Ui Pa3BUTHUS
TEXHUYECKUX CIIOCOOHOCTEN HIKOIBHUKOB.

Hacrosias mporpaMMa cOOTBETCTBYET OOILIEKYJIbTYPHOMY YPOBHIO OCBOCHHUS U
IpeanoyiaraeT  yJIOBJIETBOPEHHE I[O3HABATEIBHOIO HMHTEpeca oO0ydyarouierocs,
pacuiupeHue ero HMHGOPMUPOBAHHOCTA B 00JIaCTH OECHWJIOTHBIX JI€TAaTEIbHbIX
anmnapaTtoB M CHCTEM, a TakXe OOOrallleHHWE HaBbIKAMH OOUIEHUS U MPUOOpETEHHE
YMEHUN COBMECTHOM JIEATEIBHOCTH B OCBOCHHUH ITPOTrPaMMBI.

HoBu3Ha HacTosiiieir o0pa3oBaTeIbHON MPOrpaMMbl 3aKIFOYAETCS B TOM, UTO
OHa WHTETPUPYET B ce0e JOCTIKEHHsS COBPEMEHHBIX U WHHOBAIMOHHBIX
HaIpaBJICHUI B MaJIOl OECITUIIOTHOM aBUAIIUH.

AkTyasibHOCTH  mporpamMmbl  COBpEMEHHBIE  TEHACHUUM  Pa3BUTHS
pOOOTU3UPOBAHHBIX KOMIUJIEKCOB B aBHUAIMKM TONYYIJIM PEATH3allMi0 B BHJE
O6ecmioTHBIX aBUaMOHHBIX cucteM (BAC).

B mnactosimee Bpemsi HaOMIOAaeTCs JIABUHOOOPA3HBIM POCT HMHTEpeca K
OecmJIOTHOM ~ aBMAallMM KAk  MHHOBAI[MOHHOMY  HAMPABICHUIO  Pa3BUTHS
COBPEMEHHOW TEXHUKH, XOTS UCTOPUSI PA3BUTHUS STOTO HAMPABICHUS HAYAJIACh Y¥KE
6onee 100 et Tomy Hazana. Pa3BuTue COBpEMEHHBIX M MEPCHEKTUBHBIX TEXHOJIOTHUM
MO3BOJISIET CETOAHS OCCIIJIOTHBIM JIETATEIHHBIM aIlllapaTaM YCIICIIHO BBITIONHSATH
Takue (yHKIUHA, KOTOPHIC B MPOIUIOM OBUTM UM HEIOCTYITHBI WU BBITIOJHSIIACH
JPYTUMU CUJIAMU U CPEACTBAMH.

! Mo undopmarmu PowerwaterhouseCoopers



bnarogapss pocTy BO3MOXHOCTEH W TOBBIIICHHIO JOCTYITHOCTH JPOHOB,
MOTEHIIMAJ UCIOJIB30BAHMS UX B pa3HBIX c(hepax SIKOHOMUKU CTPEMUTEIBHO PACTET.
910 coznano HeoOxoAUMOCTh B HOBoM mipodeccuu: onepatop BAC. CtpaTternyeckas
3aJaya Kypca COCTOMT B TMOATOTOBKE CIEHUATMCTOB MO KOHCTPYHPOBAHUIO,
porpaMmMupoBanuio U 3kcruryarannu bAC.

Hacrosimiass oOpazoBarenbHasi MporpamMma IO3BOJSIET HE TOJIBKO OOYYHTH
pebenka MmonenupoBatb U KoHcTpywpoBath BIIJIA, HO W NOATOTOBUTH
oOyJaromuxcs K IJIAaHUPOBAHUIO W OpraHu3anuu paboThl HaJl Pa3HOYPOBHEBBHIMU
TEXHUYECKUMHU MTPOEKTaMU U B JaJIbHEHIIIEM OCYIIECTBUTH OCO3HAHHBIN BHIOOD BHUIA
NESATEIbHOCTH B TEXHUYECKOM TBOPUYECTBE.

Ilegarornyeckas nejaeco00pa3HOCTb HACTOALLIEH MPOrpaMMbl 3aKJIFOUAETCS B
TOM, YTO IIOCJIE €€ OCBOCHUS 00yYaroIMecs MoJIyyaT 3HaHUsI U YMEHUS, KOTOPbIe
MO3BOJIAT UM TIOHATH OCHOBBI YCTPONCTBa OECITUIOTHOTO JIETATEIFHOTO arapara,
MPUHIIUIIBI pAOOTHI BCEX €r0 CUCTEM U MX B3aMMOJCHCTBHSI, a TAKXKE YIIPABICHUE
BITJIA. Mcnionb30BaHue pa3aMyHbIX HHCTPYMEHTOB pa3BuTHs SOft-sKills y mereit
(urpompakTuka, KOMaHIHAs paboTa) B COUSTaHUM C pa3BuTHEM y HuX hard-
xomneTeHmmiA (Workshop, tutorial) mo3soymt copmupoBath y peOSHKA LETOCTHYIO
CUCTEMY 3HAHUW, YMEHUU W HABBIKOB.

2. leau u 321244 POrpaMMmBbl.

[lenbto mporpaMmsbl ABISETCS (POPMUPOBAHUE Yy OOYHAIOMIMXCS YCTOWYMBBIX
soft-skills u hard-skills? mo cnemyromum HanpaBneHHAM: IPOEKTHAS AEATEILHOCTS,
TEOpHsl PEIIeHUs M300peTaTeNbCcKuX 3ahad, paboTa B KOMaHJE, a’pOJAMHAMHUKA H
KOHCTPYUpPOBaHUE OeCIUIOTHBIX JIeTaTENbHBIX anmnaparos, OCHOBBI
pPasvOdJIEKTPOHUKN M CXEMOTEXHUKH, NPOrpaMMHUPOBAHHE MUKPOKOHTPOJLIEPOB,
nétHas oSkcrryatanus BAC (OecnMIIOTHBIX aBMAIMOHHBIX cucTeM). [IporpamMma
HamnpaBlieHA HA pa3BUTHE B peOCHKE MHTEepeca K MPOEKTHOW, KOHCTPYKTOPCKOH H
NPEINTPUHUMATEIHCKON JEITeTbHOCTH, 3HAUYUTENBHO PaCIIMPSIONICH KpPyro3op u
00pa30BaHHOCTH PeOCHKA.
3amaun:

OO6pa3oBaTenbpHBIC 3aa4H.

e chopmMupoBaTh Yy 00YHArONIUXCS YCTONYHMBBIC 3HAHUS B 00J1aCTH MOJICIUPOBAHUS U
KoHcTpyupoBanus BAC;

® DPa3BHUTH Y OOYUAFOIINXCS TEXHOJIOTHYCCKHUE HAaBBIKH KOHCTPYHPOBAHHUS,

e chopmMupoBaTh y OOYYAIONMIMXCS HABBIKM COBPEMEHHOT'O OpraHU3aIlMOHHO-
HYKOHOMHUYECKOTO MBIIUICHUS, O00ECNEUYNBAIONINX COIMAIBHYIO aJanTaliilo B
YCIIOBUSX PHIHOYHBIX OTHOIIICHHM.

PazBuBaromue 3amaun:

2 «soft-skills» — TeopeTnueckue 3HaHUSA U KOTHUTHBHEIX preMsl, «hard-skillsy — ymenns

«paboTaTh pyKamMm».
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® T10AACPIKATL CaMOCTOATCIIbHOCTD B y‘IC6HO-H03HaBaTeHBHOﬁ JCATCIIPHOCTH,

® DPA3BUTH CITOCOOHOCTH K caMopcalin3aluu 1 HGJIGYCTpCMHéHHOCTI/I;

L C(bOpMI/IpOBaTL TCXHUYCCKOC MBIIIJICHUC U TBOp‘IGCKHﬁ oaxona K pa60Te;

® PA3BUTL HABBIKH HaquO-HCCHeﬂOBaTCHBCKOﬁ, HH)KGHGpHO-KOHCTpYKTOpCKOﬁ )41
HpOCKTHOﬁ ACATCIBHOCTH,

¢ PACHIUPUTHh ACCOOUATUBHBIC BO3MOKHOCTH MBIIIJICHUA.

BocnurarensHbie 3a1a4u:

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

® BOCIUTaTh TPYHOJIOOUE, Pa3BUTh TPYJIOBbIE YMEHHS M HaBBIKH, PaCUIMPHUTH
MOJINTEXHUYECKUA KPYro30p M YMEHHE IUIAHUPOBaTh pPabOTy MO peau3aluu
3aMBbICIIa, IPEJBUICHUE PE3YJIBTATA U €r0 JOCTHKCHHUE,

e chopMHUPOBATH CIIOCOOHOCTU K MPOAYKTHUBHOMY OOIIEHHUIO M COTPYJHUYECTBY CO
CBEPCTHUKAMHU U B3POCIIBIMU B IIPOLIECCE TBOPUECKON AEATEIBHOCTH.

OTanuynTe/ibHbIe 0COOEHHOCTH MPOrPAMMBI

K OCHOBHBIM OTIMYUTEIHHBIM OCOOCHHOCTSIM HACTOSIIEH MpPOTrPaMMBbI
MO>KHO OTHECTH CJICYIOIINE MMYHKTHI:

e KelicoBasi cucTeMa O0y4YEeHUS;

® [IPOCKTHAS JICITECITLHOCTD;

e HaMpPaBJICHHOCTH Ha soft-sKills;

® ITPOIIPAKTHKA;

ecpefia ISl pa3BUTHS Pa3HBIX POJICH B KOMaH/IC,

® COOOIIECTBO MPAKTUKOB (BO3MOKHOCTh OOIIATHCS C IETbMU U3 IPYTUX
KBaHTYMOB, KOTOPBIC ITPEYCITEIN B MPAKTUKE CBOETO HAIPABIICHHS);

® HAIIPABJICHHOCTH HA Pa3BUTHE CHCTEMHOTO MBITTUICHHSI;

e peduiekcusl.

Bo3spacr aereii [IporpamMmma oprueHTHpOBaHa Ha JAOMOJHUTENILHOE 00pa3oBaHKe
YYaIUXCs CTapIIIero MKOJILHOTO Bo3pacTa. OCOOEHHOCTHIO JETEH 3TOr0 BO3pacTa
SIBIISIETCA TO, YTO B ATOT IEPUOJI MPOUCXOIUT TJIABHOE B PA3BUTUU MBIIIEHUS —
OBJIaJICHUE TTOAPOCTKOM POIIECCOM 00pa30BaHUs MOHITHH, KOTOPBIN BEJIET K
BhICIIIEH (DOpME UHTEIIEKTYaIbHOU JIESITEIbHOCTH, HOBBIM CIIOCO0aM MOBEICHUS.

Koan4yecTBo yacoB : 17 akageMUYECKUX YacOB
®opmbl 00ydenust OOyueHne NPOBOAUTCS 10 OYHOM (opme
DopMbl oOpraHusanum aesareJbHocTH Dopma opraHu3alUU 3aHATUN:

TpyNmoBas, WHAUBUAYalIbHAsl, UHIUBUIAYaJIbHO-TPYNIOBas U (PpOHTAIbHAS.
[TporpamMmMoil mpeaycCMOTPEHO TMPOBEACHWE KOMOMHHMPOBAHHBIX 3aHSITHI:
3aHATUA COCTOSAT M3 TEOPETUYECKOM M NPAKTUYECKOM 4YacTeW, IpUYEM
0o0JIbllIEe KOJIMYECTBO BPEMEHH 3aHUMAET UMEHHO NPAKTUYECKas 4acTh.

ITpu npoBeneHUY 3aHATUI UCIIONB3YIOTCA CIAEAYIOLUUE POpPMBbI pabOTHI:
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o Jlexuusi-nuanor ¢ UCMOJIb30BAHUEM METOJIA «IIEPEBEPHYTHIN KIIACCy
— Korja oOy4alolmMuMCs MpeAJiaraeTcsi K CIEAYIOIIeMY 3aHATHIO
O3HAKOMUTCA ¢  MmarepuamamMd (B T.4.  HAlJICHHBIMU
CaMOCTOSITENIFHO) Ha OMNPENCICHHYI0 TeMy Il OOCYXJCHHUS B
dbopmare quanora Ha MPEICTOSIICM 3aHATHH;

e Workshop u Tutorial (nmpakrrueckoe 3ansrue — hard skills), uro mo
CyTHU  SIBIII€TCSI  PA3HOBHJIHOCTSIMH  MAacTep-KJIaccoB,  TIJi€
OOyJarOIIMMCSl TIPEJIaraeTCsl BBIOJIHUTH OMPEICICHHYIO paboTy,
pe3yabTaTOM KOTOPOU SIBISIECTCSI HEKOTOPBIA MPOAYKT ((Pu3ndecKuii
WIM BUPTYaJdbHBIN pe3ynbrar). bnuskuil aHamor — (poHTalbHAS
dbopma paboThI, KOrja OO0ydJaroluecss CHHXPOHHO PaboTaroT IOA
KOHTpOJIEM TeJIarora,

e KOH(EpeHIIMH BHYTPUKBAHTYMHBIC U MEKKBAHTYMHBIE, Ha KOTOPBIX
oOydJaroIrecs AeIATCS OMBITOM APYT C APYTOM U PACCKa3bIBAIOT O
COOCTBEHHBIX JIOCTHKCHUSX,

e caMoCTOsITeNIbHAas paboTa, Korjga OOYyYarolKUecs BBITOJHSIOT
WHIUBUIyaIbHBIC 3aJaHWsl B TEUCHWE YacTH 3aHATHS WU
HECKOJIbKUX 3aHITH.

e MeToJ KericoB (case-study), "mosrosoit mTypm" (Brainstorming),
meton 3amad (Problem-Based Learning) u Merom mpoeKTOB
(Project-Based Learning). Ilpumep: Keiic — 3TO KOHKpETHas 3aava
(«cayuatiy — Case, awnei.), KOTOPYI TpeOyeTcs pelIuTh, sl STOrO B
peXKUME «MO3TOBOTO IMITypMa» MPEAJIaratoTCs BapUAHTHI PEIICHUS,
MOCJIE 3TOTO BapHAHTBl OOCYXKIAIOTCS M BBHIOMPAETCS OJUH HIIU
HECKOJIKO IIyT€H PEIICHUs, IOCJIE 4Yero I PEIICHHUS Keuca
dbopmupyroTcs 0oJjiee MENKHE 3aJadd, KOTOpble OOBEIUHSIIOTCS B
MIPOCKT u peann3yroTcs C MIpUMEHEHUEM MeTOo/1a
KOMaH1000pa30BaHusI.

PexxuM 3aHsiTHii 3aHATHS IO JIOMOJHHUTEIBHON 00pa30BaTelIbHON MporpamMme
npoBoasTcs 1 pa3 B 2 Hepenu no 1 yacy (IpoaoKUTENbHOCTh Y4EOHOTO Haca —
40 MuUHYT).

Kpurtepuu u cnoco0b1 onpeeieHus1 pe3yJJbTATUBHOCTH
Buabl koHTpOJIA:

e BBOJIHBIN, KOTOPBIM MPOBOIUTCS TIEPET HauajIoM paboTHI U IIpeaHA3HAYCH
JUTA 3aKPETUVIEHUS 3HAHUW, YMEHUN U HABBIKOB T10 NMPOWJIECHHBIM TEMaM;

e TEKYIIWH, MPOBOAUMBIN B X0J/I€ YYCOHOTO 3aHATHS U 3aKPETUISIONTUN 3HAHUS
110 TaHHOM TeME;

e HUTOTOBBIN, MPOBOIUMBIN TIOCIIC 3aBEPIIICHUS BCE Y4EeOHOMU MPOTPaMMBI.

®opMbI NIPOBEPKHU Pe3yabTATOB:
e HaOIIOJIEHHE 32 JETHMHU B MPOlIecce padoThI;
e COpPEBHOBAHUSI;



e WHAMBUAYAJIbHbIE U KOJUIEKTUBHBIE TEXHUUECKUE TPOCKTHI.
Oxunaembie pe3yabtarbl  IIpeomemmnvie:

npuoOpeTeHne 00y4arolMMUCS 3HAHUK B 00JIACTH MOJEIMPOBAHUS U
KoHcTpyupoBanus bAC;

3aHATUSL 10  HACTOAIIEH  MporpaMMe  TOMOTYT  OOydYarolmuMmcs
chOpMHPOBATH TEXHOJOTUUECKUE HABBIKY;

chOPMHPOBAHHOCTh  HABBIKOB  COBPEMEHHOTO  OPTaHU3AI[MOHHO-
HKOHOMUYECKOTO MBIIUIEHHUs, 00eCIeUnBaroIIasi COUUATbHYIO aJanTalHIo
B YCJIOBUSX PHIHOYHBIX OTHOIIICHUM.

Memanpeomemmoie:

c(hOpPMHUPOBAHHOCTh Y OOYYaIOUIUXCS CaMOCTOATEIBHOCTH B Y4YEOHO-
MO3HABATEIbHOM JEATEIbHOCTH;

pa3BUTHE CIIOCOOHOCTH K cCaMOpeaIM3alluU U 1eJICYCTPEMIIEHHOCTH;
c(hOpPMUPOBAHHOCTh y OOYYAIOIIUXCS TEXHUYECKOTO MBIIUICHUS W
TBOPYECKOT0 MOAX0/a K padoTe;

Pa3BUTOCTb HABBIKOB HAYYHO-UCCIIEA0BATEIHCKOM, NHKEHEPHO-
KOHCTPYKTOPCKOM U MPOEKTHOM ESITEILHOCTH Y O0Yy4arOIIUXCS;
Pa3BUTHIC aCCOIMATUBHBIE BOZMOXXHOCTH MBIIIUICHUS Y 00YyJarOIIuXCsl.

Juunocmnmnuie:

C()OPMUPOBAHHOCT ~KOMMYHHUKATHUBHOM  KYJBTYpPbl  OOydYarommxcs,
BHUMAaHUE, YBaXKEHHE K JIFOISIM;

pa3BUTHE TPYAOTIOOUS, TPYAOBBIX YMEHHMH M HaBBIKOB, IIMPOKHMA
MOJIMTEXHUYECKUN KPYT030p;

c(OPMHPOBAHHOCTh YMEHHUS IUIAHUPOBaTh padboTy IO pealn3anuu
3aMbICIa, CIMOCOOHOCTh MPEABUAECTh PE3YNbTAT U JOCTUTaTh €ro, Mpu
HEOOXOJMMOCTH BHOCUTh KOPPEKTHUBBI B IEPBOHAYAIIbHBIIN 3aMbICET;
c(hOpPMHPOBAHHOCTh CIHOCOOHOCTH K TMPOJYKTUBHOMY OOIICHUIO U
COTPYIHHYECTBY CO CBEPCTHUKAMHM M B3POCIIBIMU B IIPOLIECCE TBOPUYECKON
NEeSATETbHOCTH.

@opMBI IOJIBEJICHUSI UTOTOB PEAJIM3ALMH ITPOTrPaMMBI
e BBITNIOJIHCHHUE MPAKTHUCCKUX MOJIETOB (BU3yaIbHBIX U ¢ FPV);
e TMpaKTUYECKUe paboThI O COOPKE, MPOrPAMMHUPOBAHUIO U PEMOHTY
KBaJpOKOITEPOB;
e TBOpYECKUE 33JaHus (ITOJrOTOBKA MPOSKTOB U MX MPE3CHTAIINA).



dopma MPOBEACHHUS 3aHITUIN «JICKIIMN» MOIPa3yMeBaeT Takyo (hopMy 3aHSATHIA,
B IIPOIIECCE KOTOPBIX MIPOUCXOIUT pa3Buthe T.Ha3. SOft-skills (TeopeTrueckux 3naHuit
1 KOTHUTHUBHBIX IIPUEMOB) 00YYarOIIUXCs, @ IMEHHO:

TEXHOJIOTHs H300peTaTeNbCKOM pa3sMUHKH U jJoruka TPU3;
IPOTUBOPEYHE KaK OCHOBA N300pETEHUS;

WJICaJIbHBIA KOHEUHBIN PE3YJIbTAaT;

QJITOPUTM MPOEKTUPOBAHUS TEXHUUECKOW CUCTEMBI;
KOMaHI000pa30BaHNUE;

paboTa B KOMaH/IE;

JUYHAsi OTBETCTBEHHOCTh U TaliM-MEHEIKMEHT;
MPOEKTHAs JAESITENIbHOCTD;

IPOYKTOBOE MBILICHHE;

YHUBEpCalbHas MUPAMHIA IPOTPECCa;

IUTAHUPOBAHKUE U IOCTAaHOBKA COOCTBEHHOT'O SKCIIEPUMEHTA;

dopma POBEACHUS 3aHITHH «IIPAKTUYECKHE 3aHATHS» IMOAPA3yMEBacT TaKyko
dbopMy 3aHSATHI, B IPOILECCE KOTOPBIX MpoucxoauT pasurue T.Ha3. hard-skills
(HaBBIKOB U YMEHHI1) 00y4aIOIIUXCsl, @ IMEHHO:

paboTa ¢ MPOCTHIM HHCTPYMEHTOM (OTBEpPTKA, TACCATHIKH);

pabota ¢ obopynoanuem hi-tech-tiexa (maiika, 1a3epHasi pe3ka);
pabota ¢ mNporpaMMHBIM oOOecleueHHeM (HACTpOWKa JIETHOTO
KOHTpOJLIEpa KBaJIPOKOIITEPA, MIPOSKTUPOBAHHE pambl
KBaJIPOKONTEPA);

yIpaBJICHUE KBAIPOKOTITEPOM.

MarepuanbHO-TEXHUYECKOE 00eCIIeYeHHE CM. B IPUIIOKEHUH 1.
[TpaBuiia BbIOOpa MpOEKTa U MPUMEPHBIE TEMBI IPOEKTOB CM. B MIPHIIOKEHUH 2.
[IpuMepb! KEWCOB CM. B IIPUIIOKEHUH 3.



II1. COAEPKAHUE JONMOJHUTEJBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

Ne ni/m HanmeHoBaHMe TeMbl CoaepixaHue TeMbl
1 2 3
Teopus MyJIbTHPOTOPHBIX CHCTEM. YCTpONCTBO MYJIBTUPOTOPHBIX CUCTEM. OCHOBBI KOHCTPYKLIMHM MYJIBTHPOTOPHBIX CHUCTEM.
baok 1. [IpuHUHMIBL yIIpaBIeHUs MyJIbTUPOTOPHBIMUA CHCTEMAaMH.

OcHoBbl ynpasieHnus. [10€Tsi
HA CUMYJISITOpe.

1. BBojaHas siekuus 0 coaepKaHuu

Kypca.
2. TlpuHnuns! ynpaBieHus U
CTPOEHHUE MYJIbTUKONTEPOB.
TexHuka 6€3011aCHOCTH MOJIETOB
4. OcCHOBBI 7€eKTpHUecTBa. JInTHii-

MTOJIMMEPHBIE AKKYMYJISITOPBI.
5. IlpakTHueckoe 3aHATUS C  JIUTUH-

w

MOJTMMEPHBIMHU aKKyMYJIITOpaMH
(3apsaxa/paspsaka/OanaHCUpOBKa
/XpaHeHue)

6. Texnomorus naiiku. TexHuka
0€30IaCHOCTH.
7. OOyueHue naike.

8. Tlonétsl Ha cuMyIsATOpE.

Anmnaparypa paauoyInpaBieHUs: IPUHLIMI JEHCTBUS, 00111ee YyCTPONUCTBO.

TexHuka 6e30nacHOCTH MpU pabOTE ¢ MYJITUPOTOPHBIMU CUCTEMAMH.

DONEeKTPOHHbIE KOMIIOHEHTbl MYJBTUPOTOPHBIX CHCTEM: MPUHLUMIBI padoThl, oOIiee
YCTPOMCTBO.

JInTUi-0IMMEpHBIE aKKyMYJIATOPBl M HX 3apsAIHBIE yCTPOMCTBA: YCTPOWCTBO, NPUHIIMII
NEeUCTBUS,  METOAbl  3apAlKu/pa3psaiku/XpaHeHus/  OalaHCUPOBKUM  aKKyMYJSTOPOB,
6e3omacHasi paboTta ¢ 000pyJ0BaHUEM.

[lalika 5SJIEKTPOHHBIX KOMIIOHEHTOB: MPHUHIMIIBI Maiku, oOy4yeHHe Tmailke, Maika
JJIEKTPOHHBIX KOMIIOHEHTOB MYJIbTUPOTOPHBIX CUCTEM.

[Tonérel Ha cumynsTope: oOyueHHe NOJETaM Ha KOMIIBIOTEpE, MPOBEACHHE Y4eOHBIX
MOJIETOB HA CUMYJISTOPE.




Baoxk 2.

Coopka u HacTpoiika
KBaJpOKoOITepa.
Y4eOHbIe MOTETHI.

1.

YnpasieHue nojaérom
mynsTUKONTepa. [Ipunnun
(yHKIIMOHUPOBAHUSI TIOJETHOTO
KOHTpOJIIEpA U anmnapaTypsl
yIIpaBIICHUSL.
beckosekTopHble ABUraTeNN U
perynaropsl ux xoza. [Imarer
Pa3BOJIKH IUTAHUSI.

COopka pambl KBaJpOKOIITEPA.

ITatixa ESC, BEC u cunosoii
YacCTH.

OCHOBBI HaCTPOMKHU MOJETHOTO
KOHTPOJIJIEPA € IMTOMOILBIO
KoMIibroTepa. Hacrpoiika
Anmnaparypsl yrpaBieHusl.
Hactpoiiku nonéraoro
KOHTpOJLIEPA.

HNHCcTpyKTax 0 TEXHUKE
0€30I1aCHOCTH IOJIETOB.
[lepBbie yueOHbBIE MONETHI:

«B3NET/TIOCAIKAY, «yAep)KaHUE Ha
3aJJaHHOM BBICOTE», IEPEMEILICHUS
«BIIEpEII-HA3aI»,
«BIIEBO-BIIPaBOY». Pa3bop aBapuitHbIx
CUTYalH.

. BeimonHeHne mon€ToB: «ToYHas mocaaka
Ha yJIaJIEHHYIO TOYKY», «KOPOOOUKa,
«UEIIHOK», «BOCBMEPKay, «3MENKay,

Ilon€THBI  KOHTpOJUIEP:  YCTPOMCTBO  MOJETHOIO  KOHTPOJUIEPA, IPHUHLMIBI  €r0
(YHKIIMOHMPOBAHUS, HACTPOMKa KOHTpOJUIEpa C IOMOIIbI0 KOMIIBIOTEpPA, 3HAKOMCTBO C
pOrpaMMHBIM OOecrieueHHEM Il HACTPOMKU KOHTpPOJLIepa.

beckoiieKTOpHBIE ABUTAaTeIM M HUX PETYISATOPbl XOJa: YCTPOMCTBO, IPHUHLMIIBI MX
(yHKIMOHUPOBAHUS, MTAaliKa ABUTATEJICH U PEryJIsTOPOB.

[Inatel pa3BoIKM NHUTaHUA: OOIIEE YCTPONCTBO, XapaKTEPUCTHKHU, Mailka peryiasiTopoB U
CUJIOBBIX IIPOBOJIOB K IIJIaTaM Pa3BOAKHU ITUTAHUS.

Wuctpykrax nepen nepBbiMu ydeOHbIMU nosiéTamu. [IpoBenenne yueOHBIX MOJIETOB B 3aie,
BBINOJIHEHUE 3aJ]aHUi: «B3IET/TIOCAKa», «yldepKaHWe Ha 3a/JlaHHOU BBICOTE», «BIEpea-
Ha3aJ», «BJIEBO-BIIPABO», «TOYHAs MOCAJKA HA YAAJICHHYIO TOUKY»,

«KOPOOOUYKay, «UETHOK», KBOCBMEPKA», «3MEIKay, «00JIeT 0 KPYTry».

Paz0op aBapHiHBIX CUTYyalUH.




Baok 3.

Hacrpoiika, ycranoska FPV —
000py10BaHUA.
OcCHOBBI BUICOTPAHCIISALIUN.
[Tpumensiemoe o0opyi0BaHuE, €TO
HaCTpOMKa.
YcTaHOBKa U IOAKIIOUYEHUE
paxuonpuEMHUKa U
BUI€0000PYAOBaHUS.
[Tunoruposanue ¢
ucnoip3oBanueM FPV-
000pyIOBaHUS.

OCHOBBI  BUACOTPAHCISALMU: NPUHLIUIBl IEpeJayd BUJEOCUTHANIA,
XapaKTePUCTUKHU MPUMEHSEMOr0o 000pyI0BaHUSI.
YcTanoBKa, MOAKIIOYEHNE H HACTPOWKa BUIC0000PYI0BaHUS HA MYJIbTHPOTOPHBIE CHCTEMBI.

[TunotupoBanwue ¢ ucnoiabzoBanuem FPV- o6opynoBanus.

YCTPOMCTBO U

Baok 4.

Pa6ora B rpynnax Haja
HHKEHEPHBIM MPOEKTOM.

1.

[TpuHIMIIBI CO3JaHUSI MHKEHEPHOU
MIPOEKTHOI paboTHI.

OcnoBel 3D-nneuatn u 3D-
MOJEIUPOBAHUS.

Pabora B rpynmax Han

WHKEHEPHBIM ITPOEKTOM
«becnunoTHas aBUALlMOHHASI CUCTEMAY.
[ToaroroBka npe3eHTauu
COOCTBEHHOM MPOEKTHOMN

paboTHI.

Pabora Haj WHXKEHEPHBIM NPOEKTOM: OCHOBBI IIAHUPOBAHUS MPOEKTHOW paboThI, padboTa
HaJ| POEKTOM B COCTaBE€ KOMaH/Ibl.

OcuoBbl 3D-nievatun u 3D-monenupoBanus: nmpuMeHsieMoe 000OpyJOBaHUE M MPOTPAMMHOE
o0ecnieveHue.

[IpakTuueckass paboTa B rpymnmax HaJl HWHXEHEPHBIM MpoeKToM Mo Teme «becnunorHas
ABHAllMOHHAsI CUCTEMAY.
[ToaroToBka v mpoBeAEHUE MPE3EHTALIMH 1O MPOEKTY.
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YYEBHO-TEMATHYECKHWH ILIAH

O0BeM yacoB

B Tom ®opMa KOHTPOJIA T
qyHcIIe N
@
Pasznesnl HaumenoBaHnue TemMbl Bcero - _E &
@ S
4acoB e = E
= - >
= =
= =
o
1 2 3 4 5 6 /
Buok 1 Teopust myabTUpOTOPHBIX ccTeM. OCHOBBI YIIPaBJICHUS. 4
) IMonéTnl HA cumyasiTope.
1. BBomHast IeKus 0 coepKaHu Kypca. 0,5
2. IIpyHUMIIBI yIpaBIEHUS U CTPOEHUE MYJIBTUKONTEPOB. 0,5
3. OCHOBBI TEXHUKH 0€30MaCHOCTH MOJIETOB 0,5
4. OCHOBBI DJIEKTpUYECTBA. JINTHII- TOJTMMEpPHBIE 05
AKKYMYJISITOPBL. ’
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5. [IpakTHueckoe 3aHATHS C JINTUK- TOJIUMEPHBIMU

[IpakTrueckas padoTa ¢

AKKyMYJISITOpaMHU 0,5 3apsIAHBIMU
(3apsaka/paspsiaka/6anaHCHpPOBKa/XpaHEHHE) YCTPONCTBAMH.
6. Texuonorusa nmanku. Texanka 0€30MaCHOCTH. 0,5 [Taiika mpoBOIOB.
7. O0yueHue manke. 0,5
8. [1on€ThI HA CUMYIISITOpE. 0,5 [Tonétel HAa cumynsTOpE.
biok 2. COopka u HacTpoiika KBaJApOKOITepa. Y YeOHbIC MOTETHI. [TpakTuueckas pabora
1.00yueHne HaBbIKaM MUJIOTUPOBAHUS KBAJIPOKONTEPA Ha .
v P B p 0,5 VYueOHbIe MONETHI
MIpUMEpEe UTPYILIKHU 3aBOJICKON COOpKHU
2.Y1upaBieHue nojaéromM mynbTukonrepa. [punmmn .
. COopka u HacTpoiika
(YHKUIMOHUPOBAHUS MOJAETHOTO KOHTPOJIEpA U alapaTypbl 0,5
KBaJIpOKONTEpa
YIpaBJICHHUS.
3.beckomiekTopHbIe IBUTATEIN U PETYIISTOPHI UX X0/1a. 05
[TnaTet pazBogku nutanus. COOpKa paMbl KBaIPOKOITEPA. ’
4. ITatika ESC, BEC u cunoBoit yacti. OCHOBBI HACTPOUKHU
MOJIETHOTO KOHTPOJIIEpa ¢ MOMOIIBI0 KOMIIBIOTEPA. 05 |05

Hacrpoiika annmapatypsl ynpaBieHUs
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5. MHCTpyKTaX 10 TEXHUKE O€30MacHOCTH 1MoyieToB. [lepBbie

. . 0,5
y4eOHbIE TTOJIETHI: «B3IET/TIOCAIKAY ’
6. [TonéTel: «yaepxaHue Ha 3aJaHHOU BBICOTEY, IEPEMEILLICHUS
«BIIEpeA-Ha3a/l», «BJIEBO- BIIpaBoy». Paz0bop aBapuiiHbIX 0,5
CUTYaIUM.
7. BpInoJIHEHHE MONETOB: «TOYHAS MMOCAJKA HA yIAJIEHHYIO
TOUKY», «KKOPOOOUKA», «YETHOK», KBOCBMEPKa», «3MEHKaY, 0,5
«OOJIET IO KPYTY».
biok 3. Hacrpoiika, yctanoBka FPV — o6opynoBanus. [TpakTrueckas pabora
1. OcHoBbl Buneotpancisiuuu. [Ipumensemoe o6opyoBaHue, 05 1 VYcraHoBKa
€ro HaCTpoMKa. ’ BUJ1I€0000PYJOBAHUS.
2. YcraHOBKa U MOJKIIOYEHNE PATHONIPUEMHUKA U 05 1
BUJI€0000PYIOBAHUS. ’
[Tonérel «OT IEPBOTO
3. [IunotupoBanue ¢ ucnoyibzoBanrueM FPV- o6opynoBanusi. 1 R P
biok 4. PaboTa B rpynmax Haj MH)XEHEPHBIM IPOEKTOM. [TpakTrueckas pabora
. . CamocrosTenbHas
1. ITpyHLIUITBI CO3JaHUS MHXKEHEPHOH MPOEKTHON padOTHI. 0,5

IMOATOTOBKA I'PYIIIIOBBIX
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WHKEHEPHBIX IIPOEKTOB.

2. OcHoBsl 3D-nieuatu u 3D-MoaeIMpPOBAHMS. 0,5
3. PaboTa B rpymnmax HajJi TH)XEHEPHBIM IIPOEKTOM 05 |05
«becnuiioTHas aBUAlIMOHHAS] CUCTEMAY. ’ ’
4. IToaroroBka Mpe3eHTaluu COOCTBEHHOM MPOEKTHOM
1 CaMOCTOSITEIIEHO
paboTHI.
[Ipe3eHTanys u 3ammTa rpyninoi COOCTBEHHOIO HHKEHEPHOTO 1

MPOEKTA

Uroro: 17
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4. INTAHUPYEMBIE PE3YJIBTATDBI
[Ipeamonaraempie pe3yIbTaThl OCBOCHHS TIOJHOTO Kypca 00yUeHHUs 110
JOTIOJTHUTENBHON 00111€00pa30oBaTEIbHON 0011Iepa3BUBAIOIIIEH
nporpamme «becnunioTHbIE JeTaTelbHbIEe aNNapaThh CPOPMYIUPOBAHBI
UCXOJIs U3 TPEOOBAHMM K 3HAHUSM, YMEHUSAM, HaBbIKaM, KOTOPbIE ydallluecs
JOJIKHBI PUOOPECTH B TIpoliecce 00yUYeHUs Ha BCEX ToflaX, C yU4eTOM Ilesiel U
MOCTaBJICHHBIX 33]1a4.

Jluunocmuule pesynbmamsl 0c80eHUs OONOIHUMENbHOU 00Ue0bpa308amenbHol
obwepazeusaioweri npocpammbl

e YBWXHTEIHLHOE OTHOIICHHUE K KYJIbTYPE CBOETO HApO/1a;

e OTBETCTBEHHOE OTHOIIEHUE K 00YUYEHUIO;

e TOTOBHOCTb M CIOCOOHOCTh K CAaMOPA3BUTHI0O U CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIlUM K OOYYEHHUIO W TIO3HAHWI0O B 00JIACTM HAy4YHBIX
TEXHOJIOTHM,

o OepexHOe OTHOIICHHUE K TyXOBHBIM IIEHHOCTSIM;

e HPABCTBEHHOE CO3HAHUE, YYBCTBO, IMOBEIACHHUE HA OCHOBE CO3HATEIHLHOIO
YCBOEHHUSI OOIIEUYEIOBEUECKUX HPABCTBEHHBIX IICHHOCTEH;

e OCTETHUYECKHE MOTPEOHOCTH, IIEHHOCTU U YyBCTBA.

Memanpeomemmnuie pe3yibmamul 0C80EHUS OONOJHUMENbHOL
00weobpazosamenvHol 0OWepa3sUBaOWell NPocpamMMbl

VYyamuecs HayyaTcsl Ha JOCTYITHOM YPOBHE:

e OCBaMBaTh CIIOCOOBI pelIeHUs MPOOJIEM TBOPUECKOTO U HAYYHOT'O XapakTepa
u omnpeneneHus HauOosiee IP(PEKTUBHBIX  CHOCOOOB  JTOCTUXKECHHS
pe3ynbTaTa;

e OPTraHM30BBIBATH COTPYIHHYECTBO C TMEJArOrOM M CBEPCTHHKAMH, pabOTaTh
B TPYIIIIE;

e BJIaJICTh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH;

e TPOJYKTHBHO OOIIATHCS M B3aMMOJICHCTBOBATD;

e pa3BUBAaTh  XYyJIOKECTBEHHBIC, IICHXOMOTOPHBIC, = KOMMYHUKATHUBHBIC
CITOCOOHOCTH;

e pa3BUBATH HAOIIOJATEIHHOCTD, ACCOITMATUBHOE MBIIIJICHUE, ICTETUIECKUN U
XYJI0’)KECTBEHHBIN BKYC H TBOPYECKOE BOOOpaKEHHE.

Ilpeomemnvle pe3yibmamsl 0C80eHUsI OONOJIHUMENLHOU 00Ue0Opa308amebHOU
obwepassusarouieli npocpammbl
VYyarmmecs n103HaKOMSITCS

e C TEXHOJOTHMEHW U3rOTOBJICHUS KBaJpaKoITepa nu3 6POCOBOI‘O Marcpuaja,
° CO CXEMaMM M3TOTOBJICHHA KBAaIPAKOIITCPA,
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e C HCTOpPHEN BO3HUKHOBEHUS KBaJAPAKOITEPA
o cmpasunamu Th, co cxemaMu U3rOTOBIICHUS.

VYyammecs Hay4yaTcs:

e mToaOUpaTh KOPIIYC, COOTBETCTBYIOIIME IIENH, IOAOMpaTh IIBETa JJIs
HU3CIUI;

e YHTATh CXEMBI,

e CaMOCTOSITEIPHO COOMpATh TMOJEIKA IO CXeMaM, BBIOWpaTh W3IETHS,
KOTOpPBIE CaMU JETU OYIyT BHITTOIHSTb.

o oOOpam@arbCs C KOJIONUMU U PEXKYIIMMU HHCTPYMEHTAMHU, KJIEAIIUMHU
cocTaBaMH,

VYyammecs noiayyaT BO3MOXHOCTb IPUOOPECTH:

o IICpBOHAYAJbHBIC IMPEJCTABICHUS O BJIUSHUM HAyYHOrO TBOpPYECTBA Ha
Pa3BUTHUSI ACTETUYECKOTO BKyCa, BOOOPaKCHUS;
e HaBBIKM MCIIOJIHEHUS MOJAEJIOK U3 Oymaru, KapToHa, riactMmaccal

|1 KOMIIJIEKC OPTAHU3AIIMOHHO-TIEJATOTUYECKHUX YCJOBUI

Kanennapusie yueOHbIe rpaduKy JOTOJHUTEIBHOM 00111€00pa3oBaTeIbHON
oOmepa3BuBarolieii mporpaMmbl « becmuIoTHRIE JieTaTe/IbHbIE anNapaTbD»
€KEeTrOoHO MPUHUMAIOTCS TIEIArOTUYECKHUM COBETOM B COOTBETCTBUU C yUCOHBIMHU
MJIaHAMU, PaClIUCAHUEM Ha TEKYIUN yU4eOHBIN ro/1 U YTBEPHKIAIOTCS TUPEKTOPOM
yupexaeHus (cm. [Ipunoxenue 3).

2. YCJIOBUSA PEAJIMBAIUUA ITPOTI'PAMMBI

AmnmnapaTHoe U TeXHHYECKoe o0ecrevyeHune:

— Pabouee mecTo oOy4Jaromerocs:

HOYTOYK: TIPOM3BOJUTEIHLHOCTH mporieccopa (mo tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): e menee 2000
eAUHUIl, O0BEM omnepaTuBHON maMmsaTH: He MeHee 4 [0; 00BEM
Hakorurenss SSD/eMMC: ne menee 128 ['6 (Mmu COOTBETCTBYIOIIHIA
M0 XapaKTEPUCTUKAM IEPCOHAJIBHBIM KOMIIBIOTEp C MOHHUTOPOM,
KJIaBUATypOU U KOJIOHKaMHU );

MBIIIIb.

— Pabouee MecTO HaCTaBHUKA:
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HOyTOyK: mnpomeccop Intel Core i5-4590/AMD FX 8350 —
aHaJIOTUYHasi WK Oojee HoBas MOJENb, I'paduueckuil mporeccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananoruunas
uiu 0oJsiee HOBasi MOJIEb, OOBEM ONEpaTUBHOM NMaMATU: HE MeHee 4
I'6, BuneoBsixoq HDMI 1.4, DisplayPort 1.2 unu 6osiee HoBast MOJieib
(WM  COOTBETCTBYIOIIMU MO XapaKTEPUCTUKAM MEPCOHAIbHBIN
KOMIIBIOTEP C MOHUTOPOM, KJIaBUATYpPOH U KOJIOHKaMH);
MPE3EHTAllMOHHOE 000PYIOBAaHHE C BO3MOXHOCTBIO MOJKIIOUYEHHS K
KOMITBIOTEPY — | KOMIUIEKT;

¢Gnumuapt C KOMILJIEKTOM JUCTOB/MapKepHast JIOCKa,
COOTBETCTBYIOIINNA HA0Op MUCbMEHHBIX MPUHAIEKHOCTEH — 1 IIT.;

enuHas cetb Wi-Fi.

IIporpamMHoe obecnieueHue:

— o¢ucHOE IporpaMMHOE 00eCIICUCHHUE;
— MporpaMMHOE oOOecreueHrue Jig TPEXMEPHOTO MOJCIUPOBAHUS

(Autodesk Fusion 360);

— rpaduYeCcKuil peaaKTop.

Pacxoanbie MmaTepuaJibl:

Oymara A4 st pUCOBaHMS U paCIiCYaTKU;

Oymara A3 11 pucOBaHUS;

HaOOp MPOCTHIX KapaHAalel — M0 KOJIUYECTBY 00y4YaroIInXCs;
Ha0Oop YEPHBIX IAPUKOBBIX PyUYEK — IO KOJUYECTBY O0YUaAIOIIUXCS;
kiaeu [IBA — 2 mit.;

KJIeH-KapaHJall — IO KOJUYECTBY 00yUaroluXcs;

CKOTY MPO3pavYHbIA/MATOBBINA — 2 IIIT.;

CKOTY JIBYCTOPOHHUI — 2 MIT.;

KapToH/TodpoKapToH 1Jisi MakeTupoBanus — 1200*800 MM, Mo ogHOMY JIMCTY Ha
JBYX 00YyYaroluxcs;

HOK MAKETHBIN — IO KOJUYECTBY O0yUYaIOUIUXCS;
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JIE3BUS JJI HOKAa CMEHHBIE 18 MM — 2 1IT.;
HOXXHUIIBI — T10 KOJUYECTBY 00YUaAIOIINXCS;

KOBPHK JIsl PE3KU KapTOHA — IO KOJIMYECTBY 00yUYaIOIIUXCS;

PLA-mmactuk 1,75 REC Heckonbkux
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3.®OPMbI KOHTPOJIA

IIpuémsbl 1 MmeTOaABI
Pazgea . Texnuyeckoe DopMblI
DopmbI OpraHu3anuu JAupakTuyeckui
HJIN TEMAa . OCHAaIIcCHHUE noABECACHUSA
3aHATHI 00pa3zoBaTeIbHOIO MaTepuaJl .
nporpaMmmal 3aHATHHU HUTOIoB
npoiecca
Teopusi MyJJbTHPOTOPHBIX 3anucu B TETpasX, ITonér na
Jlexuus, nuckyceus | becena o teme 3aHsTus, J WuTepakTuBHast
cucTeM. CIPAaBOYHBIN cumyistTope 0e3
IIPAKTHYECKOE UHIUBUAYaJIbHAs paboTa JI0CKa, HOYTOYK C
OcHOBBI ynIpaBJIeHHS. marepuan u3 [10 s OLINMOO0K
. 3aHSTHE c 10 I10, RC-niynbT
IlosiéThI HA cumyasTOpe. M10JIETOB MUJIOTUPOBAHUS
Coopka u TecToBbIe TONETHI
. Jlexuwus, WHcTpykuus no WnTepakTuBHas
HACTpOiiKa Pabota B rpynmnax, . Ha
JUCKYCCHUSI, cOOpKe, CIIPaBOYHbIN | JI0CKa, HOYTOYK C
KBa/IpOKoONTEpA. WHAMBUyallbHAs paboTa COOCTBEHHOPYYHO
. IIPaKTUYECKOE marepuan u3 [10 s | I10, kBagpokonTep,
Y4eOHbIe MOTETHI. cI10 coOpaHHOM
3ansTHe, WOrkshop MIOJIETOB RC-mynbT
KBaJIpOKONTEPE
Hacrpoiika, WNHrepakTuBHAs
cranoBka FPV Jlekmus, . OCKa, HOYTOYK C
y H Pabota B rpymnmax, CripaBOYHBIi A yroy Beinonnenue
— o0opynoBaHust JUCKYCCHS, 10, kBagpokonrep, i
WHIWBHIyabHAs pabota | marepuan u3 [10 mis mosiétoB ¢ FPV-
TpaKTHHcckoe ¢ I1O IIO0JIETOB ouxu s FPV- 000pyI0BaHUEM
3aHsTHe, Workshop noyietoB, FPV- Py
MOJyJIb
Pabora B rpynnmax Meron 3anau, Hoyt0yx,
HaJl HHKEHEePHBIM METO/1 KEHCOB, Pa6ora B rpynmax 3anucu B TETPAIAX WHTEPaKTUBHAs 3ammra npoeKTa
NPOEKTOM. paboTa B rpynmnax JI0CKa
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4. OHEHOYHBIE MATEPHUAJIBI

B nannom pasaciic oTpakar0TCAa OICHOYHBIC MaTCpUaJIbl, ITIO3BOJIAIOIITNC
OIIPCACIINTb NOCTHKCHUC YHAIIUMUCH INTAHUPYCMBIX PC3YJIBTATOB.

OI/!QHKCZ pesyiromamueHocmu

peanuzayuu 0OnoJHUMeNbHOU 00ueobpazosamenbHol 0owepazsusaouell

npocpammbl

BXOI{Haﬂ ANATrHOCTHKA

Husxuii yposenw

Cpeonuii yposens

Buicokuii ypogenw

Kpu

mepuul 1: Teopemuueckue 3Hanus

[TomHOE OTCYyTCTBHE
MPEJCTABICHUN O TAHHOM
HaIpaBJICHUU

NwmeroTcs npencTaBieHus o
JTAHHOM HAaIpPaBJICHUU

3HaHue TEXHOJIOTUH
U3TOTOBJICHUS
KBaJIpaKonrTepa

Kpumepuii 2: Braodenue cneyuanbHoti mepmunonocuei

Hes3nanne TepMuHOIOrUU
U3y4aeMoro Kypca

He3naunrtenbHbie npoOeIibl B
3HaHUE TEPMUHOJIOTHH

Kypca

3HaHUE TEPMUHOJIOTUH
Kypca

Kpumepuu 3: Illpakmuueckue ymenus u HagblKU npedycmMompenHvle NPocpamMmou

Heymenue nosb3oBaThCs
(cmaboe ymeHue)
M0JIb30BAThCS KOTIOUIUMU U
PEXYIIMMU HUHCTPYMEHTAMHU,
KJIEAIUMHU COCTaBaMU;
HEYMEHHE MOJIb30BAThCS
UHCTPYKI[MOHHO-
TEXHOJIOTUYECKUMHU KapTaMu

YMeeT npaBuiIbHO
MOJIb30BaThCS
pacrpocTpaHEHHbIMU
WHCTPYMEHTAMH, UMEET
MPEJCTaBICHUE O
MOJIb30BaHUE
UHCTPYKIIMOHHO-
TEXHOJOTUYECKOU KapTOM.
NmeroTcst HEOOBITIHE
HABBIKHA PaOOTHI C
MPUPOIHBIM MaTEPHUAIIOM, C
MPSKEN, HUTKAMHU

YMeHue npaBuiibHO
M0JIb30BAThCS
UHCTPYMEHTAMU, YMEHUE
paboTaTh ¢ MHCTPYKIMOHHO-
TEXHOJIOTUYECKON KapTOil.
HmeroTcst HaBbIKK PabOTHI €
IPUPOAHBIM MATEPUATIOM, C
IIPsKEN

Kpumepuii 4: Teopueckue nagvixu

OTCyTCTBUS TBOpUYECTBA B
pabote

Heb6omnbiue nposBiieHus
TBOPYECTBA B OCBOCHUH
y4eOHOro MaTepuaa

YMepeHHOe NPOsBIECHUE
TBOPYECTBA B OCBOCHUH
y4eOHOTO MaTepuaia

Kpurepun 5: CaMOCTOSTENTbHOCTD

Heymenue pabortaTth Onu3oauyYecKue [lepuonnueckoe
CaMOCTOSITEJIbHO MpUMEHEHUs NpPUMEHEHUS
CaMOCTOATENLHOCTH padOThl | CAaMOCTOSITENILHOCTHU B
pabore
Texyuiasi AMAarHOCTHKA
Husxuii yposeno Cpeonuiti yposens Buvicoxuu yposenw
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Kpumepuu 1: Teopemuueckue 3nanus

OtcyTtcTBHE 3HAHUH (ClTa0bIe
3HAHUS) TEXHOJIOTHH
U3TOTOBJICHHSI U3/,
HE3HaHUE TPaBUIT OOpaIeHUsS
CO CITeIUaTbHBIMU
WHCTPYMECHTAMU

HesnauntenbHble npoOesbl B
3HaHUU TEXHOJIOTUU
U3TOTOBJICHUS U3JEIUN

[Ipouynoe 3HaHue
TE€XHOJIOTHUH U3TOTOBJICHUS
U3 JIETIUSA

Kpumepuii 2: Bradenue cneyuanbHot mepmuHoI02UU

Cnaboe 3HaHME TEPMUHOJIOTUU
Kypca

Hes3nauntenbHble HpO6CJII>I B
3HAaHUHU TCPMHUHOJIOTHUHU

Kypca

3HaHWe TEPMUHOJIOTHUU
Kypca

Kpumepuu 3. I[Ipakmuuec

KUe YMEeHUs U HABBIKU, NpedyCMOMpPEHHble NPOCPAMMOLL

Cnaboe ymMeHuE MoIb30BaThCS
CreIuaIbHBIMA
WHCTPYMEHTaMH, cadbie
HABBIKU PaOOTHI C
UHCTPYKITUOHHO-
TEXHOJIOTUYECKUMH KapTamH,
ciaOble HABBIKU BBITIOJIHEHUS
15631 (011717

YMeHue npaBuiIbHO
MI0JIb30BaThCS OOJIBIICH
YaCThIO CIICIHAIbLHBIX
WHCTPYMEHTOB, YMEHHUE
BBITIOJIHATD U3ETUA MPU
HEOOIBIION MOIEPIKKE
rejarora

YBepeHHast paboTa c
WHCTPYKIIMOHHO-
TEXHOJIOTUYECKUOWN KapTOMH;
1eaecoodpasHoe
HCIIOJIb30BAHUE
WHCTPYMEHTOB,
aKKypaTHOCTb,
SKOHOMUYHOCTH B
pacxoJI0BaHUU MaTEpPHAJIOB,
MPOYHBIC YMEHUS U HABBIKU
paboThI

Kpumepuii 4: Teopueckue nagviku

OTcyTCcTBHE TBOPUECTBA B
pabora

Coueranue
PENPOTYKTUBHBIX U
TBOPYECKHI HABBIKOB

BroiaBuikeHHEe HOBBIX HJICH,
CTPEMJICHUE UX BOTIOTUTH B
CBOCH paboTe

Kpumepui 5: Camocmosimenvnocme

Heymenue pabortath
CaMOCTOSITEIIEHO

CoueraHne HaBBIKOB
CaMOCTOSTEIbHON padOThI
MOJT PyKOBOJICTBOM U
KOHTPOJIEM TIeJlarora

CtpemieHne KaKk MOXKHO
qarre IposBIATh
CaMOCTOSITENIbHOCTD B
pabote

HTorosass AMarHocTuKa

Husxuii yposenw

Cpeonuti yposers

Buvicokuti yposens

Kpu

meputi 1: Teopemuyeckue 3Hanus

Cnaboe 3HaHHE TEXHOJOTHUH
W3rOTOBJICHUE U3ACIINH,
cinaboe 3HaHHWEe MPaBUI
0e30MacHOCTH TpyJa

HesnauuTtensHbie mpoOesbl B
3HAHUM TEXHOJIOTUHU
U3rOTOBJICHUS U3JCINN

[Ipounoe 3HaHue
U3TrOTOBJICHUE U3CIUN

Kpumepuii 2: Bradenue cneyuanbHot mepmuHoI02UU

Cnaboe 3HaHME TEPMUHOIOTUU
Kypca

Hes3nauntenbHble HpO6CJII>I B
S3HaAaHWHU TCPMHUHOJIOI'MHU

Kypca

OtcyTtcTBHE MPOOENOB B
3HAaHUHU TEPMUHOJIOTUU

Kypca

Kpumepuii 3: I[lpakmuuec

KUe YMEeHUsl U HABBIKU, NpedyCMOMPEHHble NPOCPAMMOLL

Jlomyckaet ommoOku B

Ymenne pazpabaTbiBaTh

YBepennas pabora c
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TE€XHOJIOTUH U3TOTOBJICHUS
W3J1eJINN, HEAKKYpPaTHOCTD B

paboTe, omuOKy B oOpalieHuu

CO cHelraIbHBIMU
UHCTPYMEHTAMH, cJIadbIe
HaBBIKU paboTa ¢

TEXHOJIOTHYECKOU KApTOMN

COOCTBEHHBIE CKU3
U3JICIHS, JOITYCKAIOTCS
HE3HAUYUTEJILHBIE OIINOKH B
TEXHOJIOTUY U3TOTOBJICHUS
U3JICITHS, TTPUCYTCTBHUEC
HABBIKOM aKKypaTHOCTH,
SKOHOMHUYHOCTH B paboTe C
MaTepHagaMH, COOJIOICHUE
IIPABHJI TCXHUKH
0€30I1aCHOCTH MO
KOHTPOJIEM Ieiarora

TEXHOJIOTUYECKOU KapTOM;
yMeHue pa3pabaTeiBaTh
COOCTBEHHBIN 3CKHU3 U3EITUS
Y TEXHOJIOTHIO €T0
U3rOTOBJICHUS,
1enecooopasHoe
HCIIOJIb30BAaHUE
UHCTPYMEHTOB,
AKKypaTHOCTD,
SKOHOMUYHOCTH B
pPacxoJJOBaHUU MaTEpPHAJIOB

Kpumepuii 4. Teopueckue nagvixku

Cna0ble MposIBICHUS
TBOpYECTBA

YMepeHHBIe IIPOABJICHUA
TBOpPUYCCTBA B pa60Te

[IposiBneHue
WHIUBUYaJIbHOTO
TBOPYECKOTO MOAX0/a K
BBIIIOJTHEHHIO JTI000TO
W3 CIINS

Kpumepuu 5: Camocmosimenvnocme

CitaOble HaBBIKH
CaMOCTOSTEIIbHON PabOoThHI

YMepeHHOe NpOosIBICHUE
CaMOCTOSITEJIbHOCTH B
pabote

Bricokopa3BuTOC yMCHUE
CaMOCTOSTEIIBHO, O€3 ITOMOIIHU
I1€/1arora, BBITOJHITE U3 1SS

5. METOJINYECKHUE MATEPHUAJIBI

Opranun3zanuu

00pa3oBaTeILHOTO

mponecca o

JTONOJIHUTEILHOM

o01eo0pazoBaTenbHON  OOIIEpa3BUBAIOIICH MPOTpaMMe OCYIIECTBISCTCS OYHO-

340Y4HO,

6 pPA3HOBO3pACMHbBIX cpPynnax. KommnnekcHbie 3aHATUS IpoxomAT II0

KOMOWHHPOBAaHHOMY THITY, TaK KaK BKJIOYAET B CeOsl MOBTOPEHUE MPONIECHHOTO,
00BsCHEHNE HOBOTO, 3aKpEIICHNE MaTepuaia U MoABEACHNUE UTOTOB.

Ha 3aHgATHSAX HCHONB3YIOTCA

npocpammbi.

cieaywounme gopmol

U Memoowl

peaiuzayuu

Pazmuunbie ghopmul yaeOHOM paboOThl (BHUI 3aHSATHS) CYIIECTBEHHO TOBBIIIAIOT
2 (PEeKTUBHOCTh 3aHATHI W UWHTEpec oOydaronuxcs K HuM. [Iporpamma
MpeaycCMaTpuBaeT MCIOJIb30BaHNE (POHTAIBHOM, WHIAMBUIYAIbHOM, TPYHIIOBOM
dbopm yueOHOM paboThl yudamuxcs. @poHTanbHas (GopMa mpeanosaraeT mnogaqy
ydeOHOro MaTepuana BCeMy KOJUIEKTHBY ywammxcs. MHauBuayambHas (opma

MPEANoaraeT CaMOCTOSITENIbHYI0 paboTy ydallerocs.

I[Ipu »TOM menmaror

OKa3bIBACT yUallleMyCsl TAKyIO MTOMOIIb, KOTOpasi HE MOJABIISIET €r0 aKTUBHOCTH U
CIIOCOOCTBYET BbhIPaOOTKE HABBIKOB CAMOCTOSITEILHOM paboThl. B xome rpynmnoBoi
paboOThl ydYalMMCsl MPEAOCTABISAECTCS BO3MOXHOCTh CAMOCTOSITEIbBHO MOCTPOUTD
CBOI0O PabOTy Ha OCHOBE MPHUHIIUIA ACSITHIBHOCTHOTO TOAX0na. ['pymnmoBbie
3aHATHS TO3BOJISIOT BBITIOJNHATH CIOXKHBIE TPYJOEMKHE PaOOThl ¢ HAUMEHBIINMU

3arpaTaMu Marcpuajlla H

BPEMEHU.

[Ipu
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oTpabaThIBaCT MPUEMBbl HA OTACIBHOM (parMeHTE, KOTOPBIN SBISETCS 4YacThIO
L[EJIOTO U3LCIIHNS.

Eciu roBoputh o opmax y4deOHBIX 3aHATHUN, TO OCHOBHAs Macca y4eOHOTro
BPEMECHH OTBOAMTCS Ha JICKIMOHHO-TIPAKTUYECKUE 3aHITHS, TJE ONTHUMAILHO
COUETAIOTCS TEOPUS U MPAKTUUECKUE YIIPAXKHEHUS. ITO O0YCIOBIEHO crielupUKOn
Kypca: 4ToObl 3()EKTUBHO OBJIAJETh HaBbIKAMU PaOOTHI ¢ OyMaroil U HUTKaMH,
HY)KHO BCIIE[I 32 TEOPETUYSCKUM H3yUYeHHEM TIpUeMOB oOTpaboTaTh WX Ha
NpaKkTHKE. B 9rcTOM BHJE MpaKTHUECKUE U JICKITMOHHBIC 3aHSATHS TIPECTaBICHEI B
MEHBIIICH CTETICHH.

I[loMrumO JIeKIMA W TOPAKTHYECKUX 3aHATUM IPOrpaMma IpeayCMaTpPUBAET
BBICTAaBKH, KOHKYPCHI IPO(PECCHOHATILHOTO MacTEPCTBA, TECTUPOBAHUE.

BBICTaBKH, ApMapKHu, KOHKYPCHI HpO(i)eCCI/IOHaJIBHOI‘O MACTCPCTBa IIO3BOJIAIOT
IIpOACMOHCTPUPOBATE PE3YJIbTATBI CBOUX TpPyAOB 34 OHpGI[@J'ICHHBIﬁ 18(5]0)5(0 1
BpPCMCHU. OTO MO3BOJISIET yY4amuMcCsa KpUTUUCCKHU OLICHHUBATh CBOU pa6OTBI, Jy4dmmce
IMOHATDH UX JOCTOMHCTBA U HCAOCTATKH, YTO SABJIACTCA CTUMYJIIOM IJIA I[EU'IBHGIZHI@FO
TBOPUYCCKOI'0 pocCTa.

B mporpamme npenyCMOTpPEHBI KOHTPOJIBHBIE Yachl IOCIE HU3YYEHUS KaXKIOTrO
osoka. Ha 3Tux 3aHATHAX menaror NpoBOAUT TECThI, aHKETUPOBAHUE, BUKTOPUHBI,
BBICTABKU C LIEJIbIO BBISIBJICHHS KAUE€CTB 3HaHUN, YMEHUHN, HABBIKOB 00YYarOIINXCSl.

Uro kacaercs mMemooog paboThl, TO TMpOrpaMma MPEANojaraetT COYECTAHUS
PETPOYKTUBHON M TBOPYECKOM JEATEILHOCTH. BO Bpemsi 3HAKOMCTBA C HOBBIM
MaTEpUAIIOM AEATEIBHOCTh HOCUT PENPOIYKTUBHBIN XapaKTEP, TaK KaK ydaluecs
BOCITPOM3BOAAT 3HAHUS M CHOCOOBI AEHCTBUN. PenpoaykTMBHAs IeATEIbHOCTD
BbIpaxkaeTcss B ¢opme ynpaxkHeHuil. [lonck HOBOro CTWJIA, HOBBIX 3JEMEHTOB,
CO3/1aHus PpaboOT MO COOCTBEHHOMY JCKH3Y SBIISETCS NPUMEPOM TBOPUECKON
NEATEIIBHOCTH.

Cpenu MeTONOB, OIpEAENsSeMBIX IO HCTOYHUKY HHGPOpMAIMU, HA 3aHATHIX
UCIIONBb3yeTCsl O0BsiCHEHUE (MpU 3HAKOMCTBE COCBOWCTBAMHM OyMmaru, MpsiKH,
HUTOK, C TEPMUHAMH), UHCTPYKTAX (0OBACHEHHE MPABWIBHBIX MPUEMOB PadOTHI,
UCIIpaBJICHUE U MpeAaynpexiaeHue omubok), Oecega (HeoOXoauma s
MpUOOPETEHUs] HOBBIX 3HAHUW M 3aKpeIUIeHHs] UX IyTeM YCTHOrO OOMEHa
MHeHUsMH). bosbiioe 06pa3oBaTenbHO-BOCIUTATEILHOE 3HAUEHUE UMEIOT OeCe/Ibl.
JIeMOHCTpallMOHHBIE METOJbl PEaJU3yI0T NPUHLHUII HArJIAIHOCTH OOYyYEeHHS.
JleMOHCTpalys TPUCYTCTBYET MPAKTHUECKH Ha KaXKJIOM 3aHITHHU U COYETAETCS CO
CJIOBECHBIMU METOJAMH.

[Temarory HE0OX0aUMO TOOMBATHCS PAITMOHAIBHOTO BHIOOPA METO/IOB U
ONITUMAJILHOTO UX COYCTAHUSI.

Bocnumamenvnas cocmasiAirouias pe3yjibmamoe.
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VYBieueHnne pedEHka n30paHHBIM BUIOM JIEATETHHOCTH BBIPAKACTCS B MPOSIBICHUN
WHUIMATABBl HA 3aHSATHH, CUCTEMAaTHYECKOM Y4YaCTHUM B KOHKypcax H
MEpONPUATUSIX U PE3YJIbTAaTUBHOCTU JeATeNbHOCTH. CrocOOHOCTh padOTaTh B
KOJUICKTUBE U JCIHUTHCS JIMYHBIM ONBITOM. OTBETCTBEHHO OTHOCHUTCS K
pe3ynbTaTaM BBITIOTHAEMON PaOOTHI.

Temartuka 3aHSATHII CTPOHUTCS C YYETOM HHTEPECOB YYAIIUXCS, BOSMOXHOCTH HX
caMOBbIpakeHUS. B  Xome yCBOGHHS JE€TBMHU  COJAEP)KAaHUS  MPOTPAMMBI
YUUTBIBACTCSI TEMIT DPa3BUTHUS CIEHUAIBHBIX YMEHUH M HaBBIKOB, CTEICHb
HPOJBUHYTOCTH MO 00pa3oBaTeIbHOMY MapHIPYTy, YPOBEHb CAMOCTOSITEILHOCTH,
yMeHHEe paboTaTh B KOJUIEKTHBE. [Iporpamma Mmo3BOJISET WHIUBUAYAIU3UPOBATH
CIIOKHBbIE paboThl: Oojiee CHIBHBIM JeTsM OyAeT UWHTepecCHa CIOoXKHas
KOHCTPYKIIHSI, MEHEE TIOJIrOTOBJICHHBIM, MOYKHO TPEUIOKUTEL paboTy mpoiie. Bee
3aHATHS YCTPOCHBI TaK, YTO KaKIO€ 3aJaHWe IacT BO3MOXKHOCTh PEOCHKY
NPOSIBJISITH  CBOM  TBOPYECKHE CIIOCOOHOCTH, HE OrpaHHuYuBas CBOOOY,
BOOOpaxxeHue u (paHTa3HIo.

PaznooOpa3ue mnpodecCHOHANBHBIX TEXHUK, XYyJI0)KECTBEHHBIX IPHUEMOB Ha
3aHATUAX MOMOTaeT PACKPBITh MHAMBHUAYaJIbHbIE BO3MOYKHOCTH U CIIOCOOHOCTH
KQKJO0TO, TO €CTh IPOSIBUTH CBOE s, OTKPBITh C€0s, KaK JUYHOCTh. | JaBHasd
O0COOEHHOCTh 3aHATUN - UHJIMBHUIYAIbHBIA MOAXOM K KAXKIOMY pEOCHKY, HAyYUTh
UX paboTaTh C pa3HBIMU MaTepUATAMH.

3ansaTus o porpaMmme MIPOBOJSITCS Ha OCHOBE o0mmx
MEJArOru4eCKuX NPUHYUNOB:

1) TIpyHIMO  JOCTYIMHOCTH W TOCJIEIOBATCIIbHOCTH MPEIIoaraeT MOCTPOCHHUES
y4eOHOTO0 TpoIiiecca OT MPOCTOTO K CIOKHOMY.

2) Yder BO3pacTHBIX OCOOCHHOCTEH — COJICpIKaHHE U METOAUKA PAOOTHI JAOJKHEI
OBITh OPUEHTUPOBAHBI HA JIETEH KOHKPETHOTO BO3pacTa.

3) [TpUHIKIT HATISIHOCTH MPEIoaraeT MUPOKOe MCIOJIb30BaHNE HATISIHBIX U
TUAAKTUYECKAX TOCOOMH, TEXHUUECKUX CPEACTB OOYyYCHHS, JENAIMUX y4eOHO-
BOCITUTATEILHBIN mporiecc 0omee 3PPEeKTUBHBIM.

4) IlpuHIMUI CBS3W TEOPUHM C MPAKTUKOH — OpPraHWYHOE COYETaHHWE B paboTe C
JE€TbMH HEOOXOJMMBIX TEOPETUYECKUX 3HAHUW UM MPAKTUYECKUX YMEHHUH W
HaBBIKOB.

5) [NpuHnMI pe3yIbTATUBHOCTH — B TIPOTPAMME JIOJDKHO OBITh YKa3aHO, YTO Y3HACT
1 4YeMy HAy4IHUTCS KaXIbld PEOCHOK.

6) [IpyHIMIT aKTyanbHOCTH NPEANONIaracT MaKCUMAIbHYI0 MPHOIMKEHHOCTD
COJZIEPKaHMs IIPOTrPaMMBI K pEAJIbHBIM YCIOBUAM JKU3HU U IE€ATEIIBHOCTD JCTEH.
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7) IlpuHIMn  JEATEIBHOCTHOIO TOAXO[a — JOObIe 3HAHHS MPHOOpPETAIOTCS
peOEHKOM BO BpPEeMs aKTUBHOU JESTEIHHOCTH.

8) ITpuHIHIT KyJIHTYpOCOOOPa3HOCTH OCHOBBIBACTCS Ha IICHHOCTSAX PETHOHAIBLHOM,
HAllMOHAJIbBHOW W MHPOBOM KYJBTYpbl, TEXHOJOTHYECKH PpEAIUIYETCA MO
CpPEACTBaM KYJbTYPHO-CPEAOBOIO MOAXOAA K OpraHM3aluud JEATEIbHOCTH B
JIETCKOM OOBEIUHEHUU.

9) IlpuHIMI TapMOHMHM TPOCTOTHI W KPAcOThI JIGKHT B OCHOBE JIHOOOTO BHIA
NeSTETPHOCTH, OJHOBPEMEHHO SIBIIICTCS KPUTEPUEM TBOPUYECKOHN ACATEIHHOCTU U
pE3yIbTaTOM B MPOLIECCE CAaMOPa3BUTHSI TBOPUECKUX CIIOCOOHOCTEH.

3aHgaTHs CTPOATCA TAKHUM 06p2130M, YTOOBI ydamuecsa CO3HATCIIbHO W aKTHUBHO
OBJIaACBAJI 3yHaMI/I, YTOOBI Y HHX pa3BHBAJIACh TBOPUYCCKAsA AKTHUBHOCTL H
CaMOCTOSITEJIBHOCTh. TOJIBKO C YUYCTOM 3THUX IMPHUHIHUIIOB MOI'YT OBITH AOCTUTHYTBI
BBICOKHUC PC3YJIbTAThI B OBJIaAJICHUU O6yllaI-OIHI/IMI/ICSI SHAHUAMHU U IIPAKTHYCCKUMH
HaBBbIKaMHU.

lleoazoeuueckue mexnonoeuu, UCTIOIb3yeMble TI0 porpamme «becnujioTHbIe
JeTarejibHble annapaTb»

Texnonoeus ougppepenyupyemozo 00yueHUsi CTIOCOOCTBYET CO3/IaHHIO
ONTUMAJIbHBIX YCJIOBHH JJIsi Pa3BUTHSA HWHTEPECOB M CIIOCOOHOCTEH ydal[uXCs.
MexaHU3MOM peaTu3alliy SBJISIOTCS METObI HHANBHUIYAIBHOTO O0yUYCHUSI.

o TexHnonocuss MUYHOCMHO-OPUEHMUPOBAHHO20 0OYYeHUsi — 3TO OpraHu3alus
BOCITUTATEIHHOTO TPOIECCa HA OCHOBE TIIYOOKOTO YBAKEHUSI K JIMYHOCTHU
pebEnka, yuére 0COOEHHOCTEHN ero MHANBUIYATLHOTO Pa3BUTHSI, OTHOIICHHUS
K HEMy KakKk K CO3HaTeJIbHOMY, IIOJHOMPABHOMY U OTBETCTBEHHOMY
YY4aCTHUKY 00Opa30oBaTeIbHOTO Mporecca. IT0 (HOpPMHUPOBAHHUE IEIOCTHOM,
CBOOOHOM, pacCKpEnoMEHHON JUYHOCTH, OCO3HAOIIEH CBOE TOCTOMHCTBO U
yBa)KaroIiei JOCTOUHCTBO M CBOOO Y APYTHUX JIFOCH.

o Texnonocuss npobremHo2o o00yYeHusi CTaBUT CBOEHW IIEJbI0 pa3BUTHE
MO3HABATEILHON aKTUBHOCTH U TBOPYECKOM CAaMOCTOSITEILHOCTH YYaIIUXCsl.
MexaHu3MOM peaTi3alyy SBIISICTCS TTOMCKOBBIC METObI, TIPUEMa TTOCTaBKH
MO3HABATEBHBIX 3a/1a4, TOCTABUB Iepe]] yUalluMuUcs 3a7ady, KOTOPYIO OHU
BBITIOJTHSFOT, HCTIOJIB3YSI UMEIOIIHUECS Y HUX 3HAHUS U YMCHHUS.

o Texnonocuss passusarowe2o o00y4yeHus, TPU KOTOPOM TJABHOW LIEJIbIO
SABJISICTCSI  CO3JIaHWE  YCJIOBUW  JIJII  Pa3BUTUS  TCUXOJOTHYECKUX
O0COOEHHOCTEH: CMOCOOHOCTEH, WHTEPECOB, JHMYHOCTHBIX KayeCcTB U
OTHOIIEHUU MEXIY JIOAbMHU, TP KOTOPOM YUUTBHIBAIOTCS W WCIIONB3YIOTCS
3aKOHOMEPHOCTH Pa3BUTHS, YPOBEHb U CHOCOOHOCTH WHAWBHUIyyMa. [lon
Pa3BUBAIOIIUM OOYyYCHHEM IMOHUMAETCS HOBBIA, aKTHUBHO-IESTECIbHBIN
crnoco0 o0yyeHus, UYL HA CMEHY OOBSICHUTEIbHO-UIUTIOCTPATUBHOMY
croco0y.
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o Texnonocuu compyonuuecmea peajlu3yloT pPaBEHCTBO, MApTHEPCTBO B
OTHOIIEHUSX Tmemarora u pebenka. [lemaror w ywammecss COBMECTHO
BBIPAOATHIBAIOT IIE€JIH, COJIEPIKAHKE, AIOT OICHKH, HAXOJSICh B COCTOSIHHUH
COTPYJHUYECTBA, COTBOPUYECTRA.

o 300posvecbepezarowyue mexHono2uu — CO3aHNE KOMILJICKCHOM CTPAaTEeTHH
VIIYUIICHUS 370POBbS YUAIINUXCS, pa3paboTka CUCTEMBI MEP 110 COXPaHEHUIO
3JI0pPOBbsS IETEH BO BpeMs 00y4YEHUS U BbIpaOOTKA 3HAHUM U HAaBBIKOB,
KOTOPBIMU JIOJDKEH OBIAJETh YUaIIHiics.

o Unghopmayuonnvie mexnonozuu, ACTIONB3YIOUIUE CIICIUATbHBIC
TeXHUYEeCKUEe NH(OPMAIIMOHHBIE CPEJICTBA: KOMIIBIOTEP, aAYIU0-, BUJIE0-,
Teje- cpeAcTBa OOy4YeHHUs.

Hcrionbs30BaHuE NEPEUYHUCICHHBIX TEXHOJOTUNA XapaKTEPU3YET LETOCTHBINA
00pa3oBaTeIbHBIN MPOIIECC U ABJISIETCS (POPMOM OpraHu3aluu y4eOHOM 1
TBOPYECKOU I€ATENIbHOCTH, TJI€ KaXIblii pEOCHOK HE TOJIBKO 00eCreuynBaeTcs
MIOJIHOM CBOOOJI0I TBOPUYECKON MHUIIMATUBBI, HO U HYKJIA€TCS B IPOIyMaHHOMN
CTpaTeruu, 0T0ope CpeCTB BhIPAXKEHHUS, IUTAHUPOBAHUHU JESATEILHOCTH.

Memoouka nposederust 3aHAMUSA
OCHOBHBIC CTPYKTYPHBIE DJIICMECHTHI
o BcmynumenvHnas uacmo. T1okas TOTOBOTO U3/EIHS OTACIBHO M B KOMIIO3HIIHH

o Tloocomosumenvras yacms. Pa36op GopM CII0KHOIO M3AENHS, ONPEAEICHIE
€ro UCXOJHBIX (HOpM.

o Ocnosuas wacmo. IlodTanHoe U3roOTOBJICHUE U3EINS 110 HHCTPYKITHH.

o 3axntouumenvras yuacms. CaMoOCTOsATEIbHAS paboTa Mo 00pasiy WK
3aBEPIICHUE U3/ICIHs, JOIMOJTHEHNE €0 CaMOCTOATEIIbHON (DAaHTa3UHHON YacCThIO.

KOHI’I’IpO]ZbHO'Z/IS’Mepl/lme]ZbeZe mamepuaiiol

Pa3nes nporpamMmmbl MeToabl KOHTPOJISI

1 rox 00yueHust

OpraHu3aiMoOHHbIN

o CoOecenoBanue

o AHKeTHUpOBaHUE
I1.PaGoTa ¢ npupoiHbIM « Bomnpocsl k Oecene
MaTepUaIoM o Kaprouku-3ananus

« IlpakTuueckoe 3agaHue.
o AHanM3 ¥ caMoaHalInu3 JCTCKUX padoT
o HaOnronenue

[II.MonenupoBanue Ha

e YCTHBIN OIIPOC
IIJIOCKOCTH.
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Bompocsl k Oecene

[IpakTHdeckoe 3a1aHue ¢ TBOPUECKUM YKIOHOM
Kaprouku-3aganus

IV. Bsazanue kproukom

YCTHBIN onpoc
Bormpocs! k 6ecenie
[IpakTHueckoe 3a1aHUE C TBOPUECKUM YKIIOHOM

AHanmu3 1 caMoaHaIu3 AETCKUX paboT

Kaprouku-3aganus

OTHU 10NOJHUTENbHBIE pa3pab0TaHHbIE KOHTPOJIbHO-U3MEPUTEIbHBIE MaTEpUaIbl
MO3BOJISIFOT BHICTPOUTD 3(PPEKTUBHYIO CTPATETHUIO MO PA3BUTHUIO CIIOCOOHOCTEN
KQKJIOTO yJallerocs, a 3Ha4uT CAENATh JUIsl HETO KaXA0€ 3aHATHE NPOAYKTUBHBIM.
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IV.CITMCOK JIUTEPATYPbI

1. Cnucok JuTepaTyphbl, peKOMEeHJA0BaHHbII meaaroraM (KoJuieramM) JJisi 0CBOEHMsI IaHHOT0 BH/IA JIeATeJIbHOCTH

Ne | Haumenosanue
OcHoBHast

1 benunckas 10.C. Peanu3anusi TUIIOBBIX MaHEBPOB YETHIPEXBUHTOBOI'O BEpTOJieTa. MOJIOEKHBIA HaydHO-TeXHUYECKU BeCTHUK. MI'TY um.
H.D. baymana. Dnektpon. xypH. 2013. Ned. Pexxum nocryna: http://sntbul.bmstu.ru/doc/551872.html (zara oopamenus 31.10.2016).

2 I'ypesanoB A. E. MonenupoBanue yrnpasieHus kBagpokontepoM NuxenepHsiii BectTHuk. MI'TY um. H.O. baymana. OnexktpoH. xypH. 2014 Ne§
Pexxum nocryna: http://engbul.bmstu.ru/doc/723331.html (nara o6pamenus 31.10.2016).

3 Edumos. E. [Tporpammupyem kBagpokontep Ha Arduino: Pexxum gocrtyna: http://habrahabr.ru/post/227425/ (nata oopamienus 31.10.2016).

4 Wucturyr  Tpancmopra u  cBi3u.  OCHOBBI  a’poAMHAMUKM W AWHamMukd — monera.  Pura,  2010. Pexum  mocryma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (nara obparenus 31.10.2016).

5 KanarnukoB A.H., Kpumenko A.I1., Tkaue C.b. JlomycTrMble NpOCTpaHCTBEHHBIE TPACKOPUH OECIIMIIOTHOTO JIETATENILHOTO anmapaTa B
BEPTUKAIBHOM IIJIOCKOCTH.
Hayka u oopazoBanne. MI'TY um. H.D. Baymana. DnektpoH. xypH. 2012. Ne3. Pexxum nocryma: http://technomag.bmstu.ru/doc/367724.html (nara
obparmmenns 31.10.2016).

6| MapteiHOB A.K. DkcnepumeHTanbHas aspoamHamuka. M.: T'ocynapcTBeHHOE W3AAaTeNbCTBO 00OpPOHHOM mpombinuieHHocTH, 1950. 479 c. 13.
Mupomauk 1.B. Teopust aBTomatudeckoro yrpasienus. Jluneinsie cucremsr. CI16: ITurep, 2005. 337
JlonoaHuTeabHAS

7 Penmaxums Tom's Hardware Guide. FPV- mynbTrKONTEpBI: 0030p TEXHOIOTHH | *kene3a. 25 utons 2014. Pexxum nocryna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
(marta obpamenns 31.10.2016).

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

http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (zata o6pamenus 31.10.2016).

28



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

9 Bouadi H., Tadjine M. Nonlinear Observer Design and Sliding Mode Control of Four Rotors Helicopter. World Academy of Science,
Engineering and Technology, Vol. 25, 2007. Pp. 225-229. 11. Madani T., Benallegue A. Backstepping control for a quadrotor helicopter.
IEEE/RSJ International Conference on Intelligent Robots and Systems, 2006. Pp. 3255-3260.

10 | Dikmen I.C., Arisoy A., Temeltas H. Attitude control of a quadrotor. 4th International Conference on Recent Advances in Space Technologies,
2009. Pp. 722-727. 4. Luukkonen T. Modelling and Control of Quadcopter. School of Science, Espoo, August 22, 2011. P. 26. Pexxum gocryma:
http://sal.aalto.fi/publications/pdf- files/eluull_public.pdf (nara o6pamenuns 31.10.2016).

11 LIPO SAFETY AND MANAGEMENT: Pexuwm nocryma:
http://aerobot.com.au/support/training/lipo-safety (Jlata oopamenus 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 | Jlekuuu ot «Komrep-sxcmpecc» https://youtu.be/GtwG5ajQIVA?t=1344

2. CHUCOK JIUTEPaTypPbl, PEKOMEHT0BAHHOM YYAIIUMCS, VISl YCIIEIIHOT0 OCBOEHHS JaHHOI 00pa30BaTeIbHO 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. Cnmcok JJUTepaTypbl, pEKOMEHA0BAHHOI POAUTEISAM B LeJsIX paclIdpeHus JUANAa30HA 00Pa30BaTEIbHOI0
BO3/1€HCTBUSA ¥ IOMOIIM POAUTEIAM B 00y4eHUN U BOCIIUTAHUU pedeHKa

1 [Tox6opka >xypHanoB «lllkoa njs poauteneit» ot uznarenbckoro gjoma MITIY «IlepBoe ceHTSIOps» Mo pen.

C.ConoBeitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2dId1p0T1ZGLWM
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IMTPUJIOKEHHUE 1

MaTepuajabHO-TeXHHYECKOE o0ecrievyeHne

Croumocts | KotuuecTBo Hroro
Ne Ha3nauenue/kpaTkoe onucanue
HanmeHnoBanme

n/n ¢pyHkuuonasia 060py10BaHNUs

1 Y4ebHoe (00513aTEIbHOE) 000PYI0BaAHHE

OcHoBHO# HabOp (pama, 3aIm4acT, MOTOPHI,
11 MIPOIIEIIEPHI, PEryISATOPHI, TOJETHBIH KOHTPOILIED, Ha6op s cOopku kBagpoKonTepa
paauoanmnaparypa, 3apsika, akKyMyJsiTOpPbI)
Kommnext nnst FPV-nonetos (kamepa,
1.2 BUJICOTIEPENATYNK, BUACONTPUEMHHK, AaHTEHHBI, KommiekT s nos1eTos ot nepeoro
MOHUTOPYUK, OaTapeiiku. ) TRa
KoMIuiexT fis u3ydeHust OCHOB Paiu03JIEeKTPOHUKH U
13 MIPOrPaMMHUPOBAHUSI MUKPOKOHTPOILIIEPOB (0OpTOBOIA KoMruiekT amst mporpaMMHUpOBaHUs
KOMIIBIOTEP, PaIMOMOJIEM, BUICOKaMeEpPa, FIEKTPOHUKA, KOMTepa
I10)
Konrep nyist HaganbsHOTO
14 KBagpokonrep 3HaKOMCTBA, OTPabOTKHU a30B
MUAJIOTUPOBAHUS

15 KBanpoxonrep ¢ poTokamepoii Ha Konrep nuist 06yuenue a’spocbEMke,

' TUpPOCTaOMIM3UPOBAHHOM IOJ[BECE HacTpoiike u oocimyxuBanuio BAC

KouBepTormian 11t 00ydeHust

16 KoHpepToman HacTporKe, 00CITyKUBAHUIO U

skcmuryataruu bAC
MEePCIEKTUBHBIX TUIIOB
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dortokamepa Ui yCTAaHOBKH Ha

1.7 doTtokamepa
KOHBEPTOILIaH
BAC nyist oOydenust azam
1.8 VYyeOnast BAC camonerHoro tTuna MUJIOTUPOBAHUS OECIIMIIOTHBIX
CaMOJIETOB
KonTep mi1st oTpabOTKH HaBBIKOB
KBagpokonrep € 3 g01. akKyMyJISTOPaMH, JIO1I.
19 - " MTAJIOTHPOBAHUS, TPOBEACHUS
3apsIKON | 3alIUTON BUHTOB .
a’pPOCHEMKH
3HaKOMCTBO C npuHIMnamu 3D-
1.10 Pyuka nst 3D-nedatu
neyaTH
2 KomnblorepHoe o0opyoBanue
2.1 HoytOyx Pa6ota ¢ I10 BITUJTA
2.2 Mpr1iib Pa6ota c IIK u/unu HoyrOykom
Tymba 11 XpaHeHus U 3apsAKH
2.3 Tenexka A 3apsAAKU U XpaHEHUSI HOYTOYKOB ymoa At Xp P
HOYTOYKOB
MHoro@yHKImoHaIbHOE
2.4 MY Dy
YCTPOHCTBO
2.5 CereBoil yAIMHUTEND CereBoil yJIMHUTEND
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IIpe3enTannoHHOE 000pPyA0OBaHME

nojada HHPOPMAITMOHHOTO

3.1 LED nanenn
Marepuaia

3.2 Hacrennoe kpennenue kperuienue LED manenu

4 Pacxoanble MaTepuaJbl ¥ 3aNIaCHbIE YACTH

5 Mebeab
51 KOMIUIeKT MeGen Pa3menienue y4eHHKOB B y4eOHOM

KaOuHeTe

5.2 CBETHIBLHUK HACTOJIBHBIN TaJ0r€HOBBIM OcBenieHue
53 KoOpSHHEL 4715 Mycopa COop Mycopa ¥ IPOYHX HEMHIIEBHIX

OTXOJI0B
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HNPUJIOKEHHUE 2
IIpaBuiia BbI00pa TEeMbI POEKTA

Crioco0b! penieHust TpodaeM HauMHAIOUIMMU HUCCIIEA0BATENIMU BO MHOTOM 3aBHUCST OT BbIOpaHHOM TeMmbl. Hasno momoub neTsiM HallTu Bce MyTH,
BeAyIINE K JTOCTHKCHHIO [EJIH, BBIACTUTH OOLICTIPHHSTHIE, O0IIEN3BECTHBIE U HECTaHAAPTHBIC, ATbTEPHATUBHBIC; CHIENIATh BBIOOD, OLIEHUB 2(PPEKTUBHOCTH
Ka)kJI0T0 crroco0a.

IIpaBuio 1. Tema nomxHa ObITH MHTEpECHA peOEHKY, JOJKHA YBieKaTh ero. MccnenoBarenbckas pabora 3peKTUBHA TOJBKO Ha JOOPOBOJIBHOI
ocHoBe. Tema, HaBsI3aHHAasl YYECHUKY, KaKoW Obl BA)KHOW OHA HM Ka3aJlaCh B3pOCIbIM, HE AACT OJKHOTO 3¢ dekra.

IIpaBuio 2. Tema 10KHA OBITH BBIIOJIHUMA, PELLIEHUE €€ JOJKHO ObITh MTOJIE3HO yUYacTHUKaM uccienoBaHus. HatonkHyTs peOeHka Ha Ty €0, B
KOTOpPOM OH MAaKCHUMaJIbHO PEAIU3YETCsl KaK UCCIIE0BATENb, PACKPOET JIYUIlINE CTOPOHBI CBOEIO MHTEJUIEKTA, MOJTYYUT HOBBIE MIOJIE3HbIE 3HAHUS, YMEHUS
U HaBBIKH, — CJIO’HAsI, HO HeoO0XouMast 3a/1a4a JJ1sl Iejjarora.

IIpaBuao 3. Tema nomkHa OBITH OPUTMHAJIBHOW C 3JIEMEHTAMU HEOXKUAAHHOCTH, HEOOBIYHOCTH. OpPUTHMHATIBHOCTH CIEAYeT MOHUMATh, Kak
CIIOCOOHOCTh HECTAHJAPTHO CMOTPETh HA TPAJUIIMOHHBIE IPEAMETHI U SBJICHUS.

IIpaBuio 4. Tema nomkHa OBITH TaKOHM, YTOOBI paboTa MOryia ObITh BBIIOJHEHA OTHOCUTENIBHO ObICTpO. CIIOCOOHOCTH J0JIT0 KOHUEHTPUPOBATH
COOCTBEHHOE BHUMaHME Ha OJIHOM OOBEKTE, T. €. IOJITOBPEMEHHO, 1IeJICYCTPEMIIEHHO paboTaTh B OHOM HAIPaBICHUH, Y IIKOJIbHUKA OTPaHUYEHHA.

IIpaBuio 5. Tema nomkHa ObITh AOCTYNHON. OHA JTOJKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSM JeTeil. DTo KacaeTcsi He TOJIbKO BbIOOpa
TEeMBbl HCCIIE0BAaHUSA, HO U (DOPMYIUPOBKU U OTOOpa Marepuana [ ee pemeHus. OqHa U Ta ke MpodiieMa MOKET pellaThCs pa3HbIMH BO3PACTHBIMU
rpynnamMu Ha pa3lIMyHbIX 3Tarnax o0y4eHusl.

IIpaBuio 6. CoueraHue xenaHUM M BO3MOXKHOCTEH. BbiOMpas Temy, megaror JOJDKEH y4decTh HaJHMuue TpeOyeMbIX CPeJCTB M MaTepHajoB —
uccienoBarenabckoi 6a3sl. Ee oTcyTcTBHE, HEBO3MOXKHOCTH cOOpaTh HEOOXOAUMBIE JaHHBIE OOBIYHO MPUBOJIAT K TOBEPXHOCTHOMY PEIIECHHIO, TOP 0K IAIOT

"mycrocnoBue". DTO MEIIaeT pa3BUTUIO KPUTUUECKOTO MBIIIJIEHUS, OCHOBAHHOI'O Ha J0KA3aTEIbHOM HCCIEIOBAHUM U HAJIC)KHBIX 3HAHUSX.

IIpaBuio 7. C BEIOOPOM TEMBI HE CTOHMT 3aTATHBATh. BOJBIIMHCTBO YYalIMXcs HE WMEIOT IMOCTOSHHBIX NMPUCTPACTHM, MX MHTEPECH CHTyaTWBHEL. [lo3Tomy,
BEIOMpas TeMy, JIeCTBOBATH ciemyer OBICTDO, MoKa HHTEpEC HE yrac.
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IIpumMepHbIe TEeMbI IPOEKTOB:
MopenupoBaHne KBaJIpOKONTePa.
[IpoekTrpoBaHKE MOJIETA HAJl TPACCOM C MPEMSATCTBUSMU.
[IporpamMmupoBaHrE aBTOHOMHOTO B3JI€TA U MOCAJKHA KBaAPOKOIITEPA.
Buneo Hapeska noneroB BOKpyr KBanropuyma.
Opranuzaiiysi TOHKH KBaJIpOKONTEPOB.
[Ipumenenune KBaIpoKoNTepoB B [ €OKBaHTyME.
[IpoekTrpoBaHrEe KBaAPOKONTEPA-TPACTIOPTUPOBLIUKA.
ABTOHOMHBIH MOJIET N0 33JaHHOU TPACKTOPHUHU.

© oo N gk owdE

Co3znanrie MOMOITHHKA JIJISl TIPETIO/IaBaTeNsl Ha KOHTPOJIbHBIX paboTax.
lO KBanpokonrep — ayumuii nipyr PobokBaHTyma.
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AspocbemKka «/IJ1s1 4ero Ha caMmoMm Jiejie Hy»KeH 0eCNMJIOTHBIM JieTaTeJbHbIN

anmapar?»

MNPUJIOKEHHE 3
Ipumep keiica

Onucanue peaibHOM cuTyaruu (keiica)

Mpl paboTaeM B aJIMHUHHCTpAllUd TEXHOMAapKa MU HaM HEOOXOAMMO HaOpaTh
KpacoO4YHblE M HWHTEPECHbIE MaTepuaibl A CaiWTa, 4YTOObl MPHUBIEYL OOJBIIE
KJIINEHTOB W KOMITAaHMM. TaxKe MHOTHME PE3HUICHTHI TEXHOIApKa JKaJIyKTCs, 4TO,
YUUTBIBasi OOJIBLIYIO TEPPUTOPHUIO TEXHOIMAPKA, OHU JI0 CUX IOp HE 3HAIOT, KaK OH
BBIIVISIAUT LEJIUKOM, OTCYTCTBYET HAaBUIalldsd II0 TEPPUTOPUM TexHomnapka. B

JOITIOJIHCHUC H€06XOI[I/IMO OIIPCACINTD TOYHYIO INIOIIadb TCPPUTOPHUH TCXHOIIAPKA.

OO61re BOmpocsl

TepMuHsI:

Marepuansr:

UYro Takoe BITJIA?
Kak yctpoen u pa6oraer BITJIA?
Kakue 1aHHbIE OH MTO3BOJIET MOJIYYUTH?

UewMm aspocrémka ¢ BIIJIA oTnmyaercss OT KOCMUYECKON ChEMKHU?

AnpocbeMKa

Hocurenu u mone3Has Harpy3ka

Knaccuduxkanus (MapuipyTHasi, TMHEWHAS ) a9POCHEMKH
BricoTa, nepekpriTue, 6azuc, unTepBai ¢poTorpadupoBaHus
doTtomo3anka

OpTtodoTormian

Kommnbrorep

HNurepuner

ApXUBHBIE MaTEpHANIbl A3POCHEMKH

I1O nns oOpaboTku maHHBIX Aspochemku (Agisoft Photoscan)
KBagpoxonrep

doToarnmapar

[IITaTtuB

Google Maps

KBaapokontep ¢ ycTpoHCcTBOM a3poOTOCHEMKH
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