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l. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBI

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

amnrnaparoB) — CTaJl OYECHb MEPCIEKTUBHON M OBICTPOpPA3BUBAIOIICICS OTpPACIbIO, K
2015 romy poerHok BIIJIA yxe ouenuBancs B 127 Miapa A0IapoB U MPOJOIDKAET
akTUBHO pa3BuBaTbcs. OueHb ckopo BIUIA craHyT HeEOThEMJIEMOW YacThIO
MOBCEIHEBHON JKM3HU: Mbl OyaeMm wucnoias3oBaTh BIIJIA He Tompko B CMU u
pa3BiieKaTebHON c(epax, HO WM B HHPPACTPYKTYpE, CTPAXOBAHHH, CEIHCKOM
X035 CTBE U 00ecrieueHNH 0€30TaCHOCTH, TIOSIBATCS HOBBIE MPOGeCChH, CBI3aHHBIC C
POCTOM pBIHKA.

HanpaBiennocts  mporpammbl.  Hactosiimas — oGmieoOpa3oBaTenbHas
oOlepa3BUBaroasl IMporpaMma JOMOJHUTEIBHOTO O0pa3oBaHUs JIeTed HMEeT
HAYYHO-MEXHUUecKyl0  HanpaénennHocms. llpenmonaraer  IONOJHUTEIBHOE
oOpa3zoBaHue JeTel B 00JaCTH KOHCTPYUPOBAHMS, MOACIUPOBAHUS U OECIUIIOTHOM
aBUalllM, TMporpaMMma TakKe HampaBlieHa Ha (opMuUpoBaHHE Yy JeTeH 3HAHUM U
HABBIKOB, HEOOXOIUMBIX JIJIsl pabOThl C OECMUIOTHBIMU aBUAIIMOHHBIMHU CUCTEMAMHU
(BAC).

[Iporpamma mO3BOJSIET CO3/aBaTh OJArONPHUSATHBIE YCIOBUS Ui Pa3BUTHUS
TEXHUUYECKUX CIIOCOOHOCTEH IIKOJIBHUKOB.

HacTrosias mporpaMMa COOTBETCTBYET OOILIEKYJIbTYPHOMY YPOBHIO OCBOCHHUS U
IpeanoyiaraeT  yJIOBJIETBOPEHHE I[O3HABATEIBHOIO HMHTEpeca oO0ydyarouierocs,
pacuiupeHue ero HMHGOPMUPOBAHHOCTH B 00JIACTM 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 UHTETpUpyeT B ce0e MJOCTH)KEHHS COBPEMEHHBIX W HHHOBAIIMOHHBIX
HaIpaBJICHUI B MaJIoll OECITUIIOTHOM aBUAIIUH.

AKTyanbHOCTh  mporpamMmbl  CoOBpeMEHHBbIE  TEHACHIMU  Pa3BUTHUSA
pOOOTU3UPOBAHHBIX KOMIUJIEKCOB B aBHUAIMKM TONYYIJIM PEATH3allMi0 B BHJE
O6ecmioTHBIX aBUaMOHHBIX cucteM (BAC).

B Hacrosimee Bpemsi HaOmoMaeTcs J1aBUHOOOpasHBIM pOCT HMHTEpeca K
OecIIIOTHOM aBHAIMK KaK MHHOBAITMOHHOMY HAIMPABIICHUIO PA3BUTHS COBPEMEHHOMN
TEXHUKHU, XOTSI UCTOPHUSI pa3BUTHS TOTO HAMpaBlIeHUs Havanack yxe 6osee 100 ner
TOMYy Ha3aj. Pa3BuTHE COBPEMEHHBIX M NEPCIEKTUBHBIX TEXHOJIOTHH IO3BOJISIET
CerofHsi OECHMUJIOTHBIM JIETaTEeJIbHBIM ammapaTaM yYCIEIIHO BBIMOIHATh TaKUE
GYHKIIUHA, KOTOPBIE B TPOLIIOM OBLITM UM HEJOCTYITHBI MW BBIMOTHSIIUCH IPYTUMU
CUJIAaMU U CPEJCTBAMM.

brarogapst pocTy BO3MOYKHOCTE M MOBBIIIEHUIO JOCTYIHOCTH JPOHOB,
MOTEHIMAJ UCIOIb30BaHUS UX B Pa3HBIX cepax SKOHOMUKH CTPEMUTEIBHO PACTET.
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DTO co31alI0 He0OX0UMMOCTh B HOBOH mipodeccun: oneparop BAC. Ctparterndeckas
3ajlaya Kypca COCTOMT B TMOATOTOBKE CHEHHAINUCTOB [0 KOHCTPYHPOBAHUIO,
nporpaMmMupoBaHuio U 3kcruryaraunu bAC.

Hacrosmas oOpa3zoBaTenbHas MporpaMma IO3BOJISIET HE TOJIBKO OOYy4YUTh
pebeHka MoJIeTupoBaTh U KOHCTpYyHpoBaTh BITJIA, HO ¥ TOATOTOBUTH 00YUYAIOIIINXCS
K MUIAaHUPOBAHUIO M OpPraHU3aluy padOThl HaJ Pa3HOYPOBHEBHIMU TEXHUYECKUMU
MPOEKTaMU U B JIaJIbHEHIIIEM OCYIIIECTBUTh OCO3HAHHBIM BHIOOP BHJIA AESITEIILHOCTH
B TEXHUYECKOM TBOPUYECTBE.

Ilenaroruveckas nesaeco00pa3HOCTb HACTOSIIEH MPOrpaMMBbI 3aKJIFOYAETCS B
TOM, UTO MOCJI€ €€ OCBOCHHUS 00yUaromuecs nojayyaT 3HaHUsI U YMEHUs1, KOTOPbIE
MO3BOJISIT UM MOHSTH OCHOBBI YCTPOMCTBA OE€CIUIIOTHOTO JIETATEILHOTO aIiapara,
MPUHITUIIBL PaOOTHI BCEX €r0 CUCTEM M UX B3aUMOJICUCTBHUS, a TAKKE YIIPABICHUE
BIUTA. Mcnionb30Banue pa3anyHbIX HHCTPyMeHTOB pa3Butus SOft-sKills y mereit
(urponpakTHKa, KOMaHHas pad0Ta) B COYCTAHHH C Pa3BUTHEM y HUX hard-
xommereHimin (workshop, tutorial) mo3Bosut copmupoBath y pebCHKA ETOCTHYIO
CUCTEMY 3HAHUM, YMEHUI U HaBBIKOB.

2. leau v 3212494 POTrpaMMBbl.

[enpto mporpammsl sBIsieTcd (GOPMHPOBAHUE Yy OOYYarOIUXCSl YCTOMYMBBIX
soft-skills u hard-skills mo crmemyromum HampaBIeHUSIM: IPOCKTHAS IEATCIHHOCTD,
TEeOpUs PEIICHUs] U300peTaTeNbCKUX 3a7ad, paboTa B KOMaHiE, a’poJuHAMUKA U
KOHCTPYHUPOBaHUE OECIUIIOTHBIX JIeTaTeNbHBIX arrmaparos, OCHOBBI
PAIUORICKTPOHUKH M CXEMOTEXHUKH, MPOTPAaMMHUPOBAHHUE MHUKPOKOHTPOJUIEPOB,
nétHas oSkcrryatanus BAC (OecnMIIOTHBIX aBHAIMOHHBIX cucTeM). [IporpamMma
HaIpaBjeHa Ha pa3BUTHE B peOCHKE MHTEpeca K MPOEKTHOW, KOHCTPYKTOPCKOW U
MPEANPUHUMATETECKON JIEITEIbHOCTH, 3HAYUTEILHO PACHIMPSIONICH Kpyro3op H
00pa30BaHHOCTb PEOCHKA.
3agauu:

Oo0pa3oBaresibHbIC 32Ja4U:

e chopmupoBaTh y 00y4arouuxcsi yCTOMYUBBIE 3HaHUS B 00JaCTH MOJIETUPOBAHUS U
KoHcTpyupoBaHus bAC;

® DPa3BUTH Y OOYHAIOIINXCS] TEXHOJIOTHUYECKUE HABBIKU KOHCTPYHPOBAHUS,

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

Pa3BuBarniue 3agaun:

® TOJJIEPKATh CAMOCTOSITEIbHOCTh B Y4EOHO-TT03HABATEILHOM JESITEIIbHOCTH;

® DPa3BUTH CIIOCOOHOCTH K CAMOpEATU3alUU U LENeYCTPEMIEHHOCTH;

¢ c(hopMHUPOBATH TEXHUYECKOE MBIIIJIEHUE U TBOPUYECKUM MOAXO K paboTe;



® PA3BUTLb HABBLIKH Hay‘IHO-HCCH@HOB&TCHBCKOﬁ, HH)KCHGpHO-KOHCTpYKTOpCKOﬁ )41
HpOCKTHOﬁ JCATCIBHOCTH,
¢ PACHIMPUTHh ACCOOUATUBHBIC BO3MOKHOCTH MBIIIJICHUA.

BocnuTartesbHBIE 3aa4H .

¢ chopMUPOBATh KOMMYHHKATUBHYIO KYJIbTYpPY, BHUMaHHE, YBAKCHUE K JTFOISIM;

® BOCHHUTATh TPYAOJIOOUE, Pa3BUTh TPYAOBBIE YMEHUS U HABBIKUA, PACUIUPUTH
MOJINTEXHUYCCKUNA KPYro30p W YMEHHE IUIAHHPOBATh pabOTy MO pean3aruu
3aMBbICIIa, IPEIBUACHHUE PE3YIbTATA U €0 JOCTUKECHHUE;

e copMHpoBaTH CIIOCOOHOCTH K MPOJYKTUBHOMY OOIIEHUIO U COTPYIHHYECTBY CO
CBEPCTHHUKAMHM M B3POCJIBIMU B MPOLIECCE TBOPUECKON JESITEILHOCTH.

OT/HYMTeIbHbIE 0COOEHHOCTH MPOTrPaMMBbI

K OCHOBHBIM OTIMYUTEIBLHBIM OCOOCHHOCTSIM HACTOSINEH IPOrpaMMbl
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 (BO3MOYKHOCTH OOIIATHCS C JETHMHU M3 IPYTHX
KBaHTYMOB, KOTOPBIC IIPEYCIIEIN B PAKTUKE CBOETO HAIPABICHUN);

® HAIIPABJICHHOCTh Ha Pa3BUTHE CHCTEMHOTO MBIIILICHHS,

e peduiekcusl.

Bo3spacr ngereii [IporpamMmma oprueHTHpOBaHa Ha AOMOJHUTENILHOE 00pa30BaHKe
yUYaIuXcsl CpeHero mkoJbHOTo Bo3pacta (10 — 14 net). Oco6eHHOCThIO JETEH ITOTO
BO3pacTa SIBJISIETCA TO, YTO B ATOT MEPHO]] TPOUCXOIUT TJIABHOE B PA3BUTHHU
MBIILJICHUS — OBJIaJIEHUE TIOJIPOCTKOM MPOIECCOM 00pa30BaHusI MOHATUH, KOTOPHIi
BEJIET K BBICIICH (hOpMe MHTEIICKTyJIbHON JEATETHFHOCTH, HOBBIM CIIOCO0OaM
noBeficHUs. DyHKIUS 00pa30BaHMsI IOHATHH JIS)KUT B OCHOBE BCEX
WHTEJJIEKTYaJIbHBIX U3MEHEHU B 3TOM Bo3pacte. st Bo3pacra 10 — 14 ner
XapaKTEPHO TOCIOACTBO JIETCKOTO COOOIIECTBA HAJl B3POCIIBbIM. 3/1€Ch CKJIaIbIBACTCS
HOBasl CollMaJIbHAs cCUTyalus pa3Butus. Maeansnas popma — 10, 4T0 peOECHOK
OCBaMBaeT B ’TOM BO3pacCTe, C UEM OH PEaIbHO B3aMMOJICHCTBYET, — 3TO 00J1aCTh
MOPAJILHBIX HOPM, Ha OCHOBE KOTOPBIX CTPOSITCS COIUATBHBIC B3aUMOOTHOIIICHHSI.
OO01IeHre co CBOMMU CBEPCTHUKAMHU — BEIYIIUN TUTI ACSITEIHPHOCTH B 3TOM BO3pacTe.
HIMeHHO 371eCh OCBAaWBAIOTCSI HOPMBI COIUATILHOTO TTOBEICHHS, HOPMBI MOPAJIH, 3/1€Ch
YCTaHABJIMBAIOTCSI OTHOIICHHS PABEHCTBA M YBAKCHHSI IPYT K JPYTY.

KoanuecTBOo 4acoB : 72 akaeMUYECKUX yaca
®opmbl 00yuenusi OOydeHHE MPOBOJUTCS 110 OYHOH (hopme
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@opmbl OpraHu3anuu AeATeJbHOCTH @DopMa OpraHM3auuy 3aHATUM:
IpynnoBas, WHAUBUAYaAIbHAs, WHIUBUAYAIbHO-TPYNIOBas U (PpOHTAIBHAS.
[TporpamMmMoil mpeayCMOTPEHO TMPOBEACHWE KOMOMHMPOBAHHBIX 3aHSITHI:
3aHATHS COCTOST U3 TEOPETUUECKOM U MPAKTHYECKOW YacTel, mpuuéM OoJibllee
KOJIMYECTBO BPEMEHU 3aHUMAET UMEHHO MPAKTUYECKAs YaCTh.

Pexum 3ansiTHil 3aHATUS 1O JOMOJHUTENBHOW 00pa30BaTENbHON MpOTrpaMMme
MPOBOJSATCA 2 pa3a B HEACIO 1o 2 yaca (MpoAoKUTENbHOCTh yueOHoro yaca — 40
MHUHYT).

Kpurepuu n cnocodb1 onpeaesieHnsi pe3yibTATHBHOCTH
Buabl koHTpOJISI:
e BBOJIHBII, KOTOPBIN TPOBOJUTCS TIEPel HaYaIoM pabOThI U MpeHaA3HAYCH
JUIS1 3AKPEIJICHUS 3HAHUW, YMEHHUI U HABBIKOB 110 MPONJIEHHBIM TEMAaM;
e TEKYIIH, IPOBOJUMBIN B X0O/I€ yUEOHOT0 3aHATHS U 3aKPEIUISIIONINI 3HaHUS
110 JaHHOU TeMme;
e UTOTOBBIM, MPOBOIUMBIN TOCIIE 3aBEPILIECHUS BCE yUeOHON TPOrpaMMBbl.
®opMbI NPOBEPKH Pe3yIbTATOB:
e HaOJIIOJICHHE 32 IETBMH B MPOIECCE PAOOTHI;
e COpPEBHOBAHUS,
e UHJVBUAYAJIbHBIC U KOJJIEKTUBHBIE TEXHUYECKHUE TPOCKTHI.
Oxunaembie pe3yiabtarbl  IIpeomemmnvie:
e mpuoOpeTeHUEe OO0Yy4YaIOIMUMHKCS 3HAHUN B 00JIACTU MOJICTUPOBAHHS U
KoHcTpyupoBanust bAC;
® 3aHATHS 10 HACTOAIIEH MporpaMMe TMOMOTYT  OOydaronumumcs
chOpMHPOBATH TEXHOJIOTUUECKUE HABBIKY;
e CcPOpMUPOBAHHOCTL  HABBIKOB  COBPEMEHHOTO  OpraHU3alMOHHO-
AKOHOMHUYECKOTO MBIIIJIEHUS, 00ECIeUnBAaIOIas COIMAIbHYIO aJanTalrio
B YCJIOBUSIX PHIHOYHBIX OTHOIICHUH.
Memanpeomemmnuie:
e Cc(hHOpMUPOBAHHOCTh y OOYYAIOIMUXCS CaMOCTOSITEIBHOCTH B y4deOHO-
MO3HABATEIbHOMN JEATEIbHOCTH;
® pPa3BUTHE CIIOCOOHOCTH K CaMOPEATH3AIINH U IEIeYCTPEMIEHHOCTH;
e CchHOpMUPOBAHHOCTh Yy OOYYaAIOMUXCA TEXHUYECKOTO MBIIUICHUS U
TBOPYECKOT0 MOAX0/a K padoTe;
® Pa3BUTOCTb HABBIKOB HAYYHO-UCCIIEA0BATEIHCKOU, NMHKEHEPHO-
KOHCTPYKTOPCKOM M MPOEKTHOM JAEATETLHOCTH Y O0YyJaIOIINXCS;
® pa3BUTHIC ACCOIUMATUBHBIE BOBMOXKHOCTH MBIIIJICHUS Y 00yUYarOIIUXCS.
Juunocmnuoie:
e chHOopMUPOBAHHOCTH KOMMYHUKATHUBHOM  KyJbTYpPHl ~ OOyYaromiuxcs,
BHUMAaHUE, YBAKEHUE K JIOJIAM;
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® pa3BUTHE TPYIONIOOMUS, TPYAOBBIX YMEHUW W HABBIKOB, IIUPOKUN
MOJINTEXHUYECKUNA KPYTO30D;

e chHOopMUPOBAHHOCTb YMEHMs IUIAHUPOBATH pabOTy MO pealu3aluu
3aMbIciia, CIIOCOOHOCTh MPEABUIETh pEe3yJbTaT W JOCTUTATh €ro, Mpu
HEOOXOJMMOCTH BHOCUTh KOPPEKTHUBHI B IEPBOHAYAIIbHBIN 3aMbICET;

e CchOPMUPOBAHHOCTH CIOCOOHOCTH K MPOAYKTHBHOMY OOIIEHUIO H
COTPYIHHYECTBY CO CBEPCTHUKAMHM M B3POCIBIMU B IIPOLIECCE TBOPUYECKON
NEeSATETbHOCTH.

®opMbl OJIBEACHUS UTOTOB pealii3alliy MPOTPaMMbI
e BBINOJIHEHUE MPAKTHYCCKUX MOJIETOB (BU3yalbHBIX U ¢ FPV);
e TIPAKTUYECKHE PaOOTHI 110 COOPKE, MPOrPaMMHUPOBAHUIO U PEMOHTY
KBaJIPOKOIITEPOB;
e TBOpYECKHE 3aJaHusl (IIOJrOTOBKA MMPOSKTOB U UX MPE3CHTAIIHS).

Jlannasi oOpa3oBaTesibHasl IporpaMma SIBJIIETCS BBOAHBIM MOJYJeM U
U3y4aeTcsl B T€YEHHUE MEePBOM MOJIOBUHBI epBoro yueOHoro roaa (17 nenens,
2 4aca B Henmenmo). OOydaromuyecss BBIIOTHSIOT 48 MpakTUYEeCKUX 3aHATHH,
MPOBOJIATCA JBE KOHTPOJIBHBIX padOTHI BO BpeMsl ayJIUTOpPHBIX 3aHsATHil. [lo
OKOHYAHHUM Kypca MPOUCXOJIUT 3allUTa MPOSKTHON paboThl. BBOIHBIN MOTYIb
HACTOSIIEH MpOorpaMMBbl aHAJIOTHYEH st Bo3pacToB 6-10 u 14-18, paznuyasch
TOJIBKO COOTHOIIIEHUEM MPAKTUYECKUX U TEOPETUUECKUX 3aHATUIM; YeM CTapIle
oOy4aroniuecs, TeM OoJbllle HAUMHAET MPAKTUYECKask 4acTh NpeodagaTh Hajll
TEOPETUYECKONH. DTO CBSI3aHO C TE€M, YTO CIHOCOOHOCTh K CaMOOOYUYEHUIO C
BO3pAaCTOM TMPSMO MPOIMOPIIMOHATEHO BO3pAacTaeT, MO3TOMY Bce OOJIbIIe
TEOPETUYECKOr0 MaTepuajia B IporpamMmax Juisi Bo3pacToB 14-18 Oyxaer
npeaiaraTbCs AJi1 CaMOCTOSITEIBHOTO U3yUYEHUSI.



Buabl yueOHoii padoThI

dopma mpoBeACHNUS 3aHATUH «JICKIIMW) MOJIPa3yMEBaeT TaKyto (popMy 3aHATHIH,
B TIPOIIECCE KOTOPBIX MPOUCXOANT pa3BuThe T.Ha3. SOft-skills (Teopernuecknx 3Hanmit
Y KOTHUTHUBHBIX TIPUEMOB) 00YJArOIINXCS, @ IMEHHO:

TEXHOJIOTHs H300peTaTeNbCKOM pa3sMuHKH U jJoruka TPU3;
IPOTUBOPEYHE KaK OCHOBA N300pETEHUS;

WJICaJIbHBIA KOHEUHBIN PE3YJIbTAaT;

QJITOPUTM IIPOCKTUPOBAHUS TEXHUUECKOW CUCTEMBI;
KOMaH/1000pa30BaHHUE;

paboTa B KOMaH[IE;

JIMYHAsi OTBETCTBEHHOCTh U TaliM-MEHEKMEHT;
IIPOEKTHAs JAESITEIBHOCTD;

IIPOYKTOBOE MBILUICHHUE;

YHUBEpCalbHas MUPAMU/IA IIPOTPECCa;

IUTAHUPOBAHKUE U IOCTAaHOBKA COOCTBEHHOT'O SKCIIEPUMEHTA;

dopma POBEACHUS 3aHIATHH «IIPAKTUYECKHE 3aHATHS» IMOAPA3yMEBAcT TaKykO
dbopMy 3aHATHI, B IPOILECCE KOTOPBIX MpoucxoauT pasurue T.Ha3. hard-skills
(HaBBIKOB M YMEHHI1) 00yUaIOLIUXCsl, @ HUMEHHO:

paboTa ¢ MPOCTHIM HHCTPYMEHTOM (OTBEpPTKA, TACCATHIKH);

pabota ¢ obopynoanuem hi-tech-miexa (maiika, 1a3epHas pe3ka);
paboTa ¢ mporpaMMHBIM oOOecleueHreM (HAcTpoWKa JIETHOTO
KOHTpOJUIEepa KBaJIPOKOIITEPA, MPOEKTUPOBAHHE pambl
KBaIPOKONITEPA);

yIpaBJIeHUE KBAIPOKOTITEPOM.

MarepuanbHO-TEXHUYECKOE 00eCIIeYeHHE CM. B IPUIIOKEHHUH 1.
[TpaBuiia BeIOOpa MpOEKTa U MPUMEPHBIE TEMBI IPOEKTOB CM. B MIPHIIOKEHUU 2.
[IpuMepb! KEWCOB CM. B IIPUIIOKEHUH 3.



II1. COAEPKAHUE JONMOJHUTEJBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

1 rox oOyuenust

Ne ni/n HauMeHnoBanue TeMbl Conep:xxanue TeMbl
1 2 3
Teopusi MyJJbTHPOTOPHBIX CHCTEM. YeTpoiiCcTBO MyJIBTUPOTOPHBIX cUCTEM. OCHOBBI KOHCTPYKIIMU MYJIBTUPOTOPHBIX CHUCTEM.
Bbaoxk 1. [IpuHIHMIBL yrIpaBIeHUus MyJIbTUPOTOPHBIMA CHCTEMAMH.

OcHoBbl ynpasJeHnus. [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-

MTOJIMMEPHBIE AKKYMYJISITOPBI.
5. IlpakTHueckoe 3aHATUS C  JIMTUH-

w

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

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

8. Tlonétsl Ha cuMyIsATOpE.

Anmnaparypa paauoyIpaBieHUs: IPUHIUI JEHCTBUS, 0011iee yCTPOHCTBO.

TexHuka 6€30MaCHOCTH MpU padboTe ¢ MYJIBTUPOTOPHBIMU CUCTEMAMHU.

DONEKTPOHHbIE KOMIIOHEHTbl MYJBTUPOTOPHBIX CHCTEM: MPHUHLUMIBI padoThl, oOIee
YCTPOMCTBO.

JInTui-n0IMMEpHBIE aKKyMYJISATOPBl M HMX 3apsJHbIE YCTPOMCTBA: YCTPOMCTBO, NPHUHIIMII
JeWCTBUS, METO/IbI 3apsIKH/pa3psIKi/XpaHeHNs/ 0alaHCUPOBKHU aKKyMYJISITOPOB, Oe30macHast
pabota ¢ 060pyI0BaHUEM.

[Taiika >1eKTPOHHBIX KOMIIOHEHTOB: IPUHLHUIIBI Taiiku, 00yueHue naike, naika 3J1eKTPOHHbBIX
KOMIIOHEHTOB MYJIbTUPOTOPHBIX CUCTEM.

[Tonérel Ha cumynsATOpe: 0OyUeHHUE MMOJIETAM Ha KOMIIBIOTEPE, TPOBEACHNE YUEOHBIX MOJETOB
Ha CUMYJIATOpE.




BJaok 2.

Coopka u HacTpoiika
KBaJpOKoOITepa.
Y4eOHbIe MOTETHI.

1.

YnpasieHue nojaérom
mynpTUKONTepa. [Ipuniun
(yHKIIMOHUPOBAHUSI IOJETHOTIO
KOHTpOJIIEpA U anmnapaTypsl
yIIpaBIICHUSL.
beckosekTopHble ABUraTeNN U
perynaropsl ux xoza. [Imarer
Pa3BOJIKH IUTAHUSI.

COopka pambl KBaJpOKOIITEPA.

ITatixa ESC, BEC u cunosoii
YacTH.

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

HNHCcTpyKTax N0 TEXHUKE
0€30I1aCHOCTH IIOJIETOB.
[lepBbie yueOHbBIE MONETHI:

«B3NET/TIOCAIKAY, «yAep>KaHUE Ha
3aJJaHHOM BBICOTE», IEPEMEILICHUS
«BIIEpEII-HA3a»,
«BIIEBO-BIIPaBOY». Pa3bop aBapuitHbIx
CUTYalH.

. Beimonnenne mojI€éToB: «ToyHas Imocajka
Ha yJIaJICHHYIO TOYKY», «KOPOOOUKa,
«UEIIHOK», «BOCBMEPKay, «3MENKay,

Ilon€THBIM  KOHTpOJUIEP:  YCTPOMCTBO  MOJETHOIO  KOHTPOJUIEPA, IPHUHLMIIBL  €T0
(GYHKIIMOHMPOBAHUS, HACTPOMKa KOHTpOJUIEpa C IOMOIIbI0 KOMIIBIOTEpPA, 3HAKOMCTBO C
pOrpaMMHBIM oOecrieueHHeM JJIsi HACTPOMKU KOHTpPOJLIepa.

beckoiieKTOpHBIE ABUTAaTeIM M HUX PETYISATOPbl XOJa: YCTPOMCTBO, IPHUHLMIIBI MX
(GyHKIMOHUPOBAHUS, MTaliKa ABUTATEICH U PEryJIATOPOB.

[Inatel pa3BoAKM NUTaHUA: OOIIEE YCTPONCTBO, XapaKTEPUCTUKHU, Mailka peryjasiTopoB U
CUJIOBBIX IIPOBOJIOB K IIJIaTaM Pa3BOAKHU ITUTAHHUS.

Wuctpykrax nepen nepBbiMu ydeOHbIMU nosiéTamu. [IpoBenenne yueOHBIX MOJETOB B 3aie,
BBINOJIHEHUE 3aJlaHUi: «B3JIET/TIOCATKA», «ylepXKaHWE Ha 3a/JlaHHOW BBICOTE», «BIEpE-
Ha3aJ», «BJIEBO-BIIPABO», «TOYHAS IOCAJKA HA YAAICHHYIO TOUKY»,

«KOPOOOUYKay, «UETHOK», KBOCBMEPKA», «3MEIKay, «00J1IeT 0 KPYTry».

Paz0op aBapuifHBIX CUTYyalHH.




Baok 3.

Hacrpoiika, ycranoska FPV —
000py10BaHUA.
OcCHOBBI BUJCOTPAHCIISALUN.
[Tpumensiemoe o0opyi0BaHUE, €TO
HaCTpOMKa.
YcTaHOBKA U NOAKIIOUYEHUE
paxuonpuEMHUKa U
BUI€0000PYAOBaHUSL.
[TunorupoBanue ¢
ucnosjp3oBanueM FPV-
000pyIOBaHUS.

OcCHOBBI  BUACOTPAHCISALMU: NPUHLUIBl IEpeJayd  BUICOCUTHANA,
XapaKTePUCTUKHU MPUMEHSEMOT0 000y 10BaHHUSI.
YcTanoBKa, MOJKIOYEHNE H HACTPOWKA BUIE0000PYI0BaHUS HA MYJIBTHPOTOPHBIE CUCTEMBI.

[TunoTupoBanwue ¢ ucnoiabzoBanuem FPV- o6opynoBanus.

YCTPOMCTBO U

Baok 4.

Pa6ora B rpynnax Haja
HHKEHEPHBIM MPOEKTOM.

1.

[TpuHIMIIBI CO3JaHUS] MHKEHEPHOU
MIPOEKTHOM paboTHI.

OcnoBsel 3D-nneuatu u 3D-
MOJEIUPOBAHUS.

Pabora B rpynmax Han

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

paboTHI.

Pabota Hat ”H)KCHEPHBIM MIPOSKTOM: OCHOBHI INITAHUPOBAHUS MPOCKTHON pa0dOThI, paboTa HaT
MIPOEKTOM B COCTaBE KOMaH/IbI.

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

[IpakTuueckass paboTta B rpymnmax HaJl HWHXEHEPHBIM MpoeKToM Mo Teme «becnunorHas
aBHAllMOHHAsI CUCTEMAY.
[ToaroroBka v mpoBeAEHUE MPE3EHTALUH MO MPOEKTY.
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YYEBHO-TEMATHYECKHWH ILIAH

O0BeM yacoB

B Tom dopMa KOHTPOJIA
yucie

Pa3zaennl HaunmMmeHoBaHHe TeMbI Bcero
qacoB

Budoa |,
o | exmedyy

=
N
w
N

Teopusi MyJabTHPOTOPHBIX cucTeM. OCHOBBI yIIPaBJICHUS.

Baoxk 1. - 16 10 6
IHoséThl HA cumyJsITOpE.

1. BBogHas nekius 0 coiep:KaHuu Kypca. 1 1 0

2. IlpuHIUIIBI yIpaBJICHUS U CTPOCHUE MYJIBTUKOIITEPOB. 1 1 0

3. OCHOBBI TEXHUKHU O€30MMaCHOCTH MOJIETOB 1 1 0

4. OCHOBBI 25IEKTpUYECTBA. JINTHIi- MOTUMEpPHBIE 1 1 0

AKKyMYJISITOPBL.
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5. IIpakTryeckoe 3aHATHS C JINTUM- OJIMMEPHBIMU

[IpakTrueckas pabdoTa ¢

AKKyMYJIATOpaMU ) 1 3apsAHBIMA
(3apsaka/paspsiaka/6amaHCHPOBKA/XPAHCHIE ) YCTPONCTBAMH.
6. TexHonorus naiku. TexHuka 0€30MacHOCTH. 1 0 [Taiixa mpoBOJOB.
7. O0yueHue naike. 1
8. [Ton€Thl HA CUMYIISATODPE. [Tonérsl HA cumynaTope.
biok 2. COopka 1 HaCTpOIKa KBaPOKOINTEpa. YUeOHbIC MOJIETHI. 25 18 [IpakTuueckas pabora
1.00yueHue HaBbIKaM MIUJIOTUPOBAHUS KBAAPOKONTEPA HA .
y P JBAD P 2 1 VYyeOHbIe MONETHI
pUMepe UTPYIIKU 3aBOACKON cOOpKU
2.Y1upaBneHue nojg€rom mynsTukonrtepa. [punmmn .
. COopka u HacTpoiika
(YHKUIMOHUPOBAHUS MOJETHOTO KOHTPOJIEpA U annapaTypbl 2 1
KBaJIpOKONTEPA
yIPABJICHHUSI.
3.beckomiekTopHbIe IBUTATEIN U PETYISTOPHI UX X0/1a. 9 1
[1naTel pa3BOIKY MMUTAHMS.
4.COopka paMbl KBaApOKOMTEPA. 4 3
5.I1atika ESC, BEC u cninoBoi 4acTH. 3 1
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6. OCHOBBI HACTPONKHU MOJETHOTO KOHTPOJLJIEPA C TOMOIIIBIO
KoMIibtoTepa. Hactpoiika anmaparypsl ynpaBlieHUs

7. WHCTpyKTax 10 TEXHUKE O€30MACHOCTH MOJIETOB.

8. IlepBric yucOHBIC TOJETHI: «B3IET/TIOCAIKAY,

VY4eOHbIE TOJIETHI

9.1Ton€Tel: «ynep:kaHue Ha 33JAHHON BBICOTE), IEPEMEILICHUS
«BIEpEI-HA3a1», «BJIEBO- BIIpaBo». Pa30oop aBapuitHbIX
CUTYaIUH.

VY4eOHbIE TOJIETHI

10. BemoaHeHue MoNETOB: «TOYHAS TTOCaAKa Ha YIAICHHYIO
TOYKY», «KKOPOOOUKay», KYETHOKY», «BOCBMEPKaY, «3MEHUKa,
«OOJIET TIO KPYTY».

VY4eOHbIE TOJIETHI

bnoxk 3.

Hacrpoiika, ycranoBka FPV — o6opynoBanusi.

[IpakTuueckas pabora

1. OcHoBbI BuneoTpancisiuu. [Ipumensemoe o0opyaoBanue,
€ro HaCTpOMKa.

YcraHoBKa
BUJ1I€0000PYIOBAHUS.

2. YcTaHOBKa M IMOJKITIOYEHNE PAHONIPUEMHUKA U
BUJI€0000PYAOBAHUS.

3. [TunotupoBanue c ucnonb3oBanuem FPV- o06opynoBanus.

[Ton€TeI «OT TIEPBOTO
ALY,
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biok 4. PaboTa B rpynnax HaJ WHKXEHEPHBIM ITPOEKTOM. 19 3] 14 [IpakTrueckas padora
1. [lpuHUMIIBI CO31aHUSI HH)KEHEPHOM NPOEKTHON paOOTHI. 5 1 4
CamocTosTenbHas
MOJATOTOBKA I'PYHIOBBIX
WHXEHEPHBIX IPOEKTOB.
2. OcHoBsbl 3D-nieyatu 1 3D-MoneMpoOBaHMUS. 6 2 4 P P
3. Pabora B rpynmnax HajJl HHKEHEPHBIM ITPOCKTOM 7 1 5
«becnunoTHas aBUalMOHHAS CHCTEMaY.
4. IToaroroBka npe3eHTau COOCTBEHHOM MPOEKTHOM
1 1 0 CaMOCTOSITEJIbHO
paboTHI.
W TOroBBIN KOHTPOJIb 1 0 1 3ammTa nIpoeKTa
[Ipe3enTarnus u 3amuTa rpymnmnoi coOOCTBEHHOTO 1 0 1
WHKEHEPHOIO MMPOEKTa
Uroro: 12 23 49 72
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4. INTAHUPYEMBIE PE3YJIBTATDI
[Ipeamonaraempie pe3yIbTaThl OCBOCHHSI TIOJTHOTO Kypca 00yUeHUs 110
JOTIOJTHUTEJIBHOM 00111e00pa3oBaTebHON 0011Iepa3BUBAIOIICH

nporpamme «becnunioTHbIE JeTaTelbHbIEe aNNapaThh CPOPMYIUPOBAHBI
UCXOJIs U3 TPEOOBAHMM K 3HAHUSM, YMEHUSAM, HaBbIKaM, KOTOPbIE ydallluecs
JOJKHBI PUOOPECTH B MIpoliecce 00yUeHUsl Ha BCEX TOJlaX, C yUeTOM Iiesei U

ITIOCTABJICHHLIX 3a1a4.

ﬂu'—lHOCWlelep€3y]mean’1bl 0CB0€eHUsL OONOIHUMENbHOLL 06W€06pa306am€ﬂbH01/7

obwepazeusaioweri npocpammbl

YBAKUTCIIbHOC OTHOIICHHUC K KYJIbTYPC CBOCTO HApPOAa,

OTBCTCTBCHHOC OTHOIIICHUC K 06y‘—I€HI/IIO;

TOTOBHOCTH M CITOCOOHOCTB K CaMOpPa3BUTHUIO U CaMOO6paSOBaHI/IIO Ha OCHOBC
MOTHBAIIUH K O6y‘—IeHI/IIO 1 IO3HAHUIO B 00JIACTH Hay4YHBIX T€XHOJIOFHfI;
6€p€)KHOG OTHOICHHC K JYXOBHBIM HCHHOCTSIM,

HPaBCTBCHHOC CO3HAHHC, YYBCTBO, IMOBCACHHC Ha OCHOBC CO3HATCIIBHOI'O
YCBOCHUA O6III€“I€JIOB€LIGCKI/IX HPaBCTBCHHBIX HGHHOCTeﬁ;

OCTCTHUYCCKHC HOTpC6HOCTI/I, ICHHOCTHU U YyBCTBA.

Memanpeomemmuvie pe3yromanl 0c8oeHuUs OONOJIHUMENbHOT
o0bweobpazosamenvHol 0bujepassusaloujell NPoepammol

VYyamuecs HayyaTcsl Ha JOCTYITHOM YPOBHE:

OCBaMBaTh CIIOCOOBI pelIeHHs MPoOIeM TBOPUECKOTO M HAYYHOI'O XapakTepa
u onpezenenus Hanoosee 3(hPEeKTUBHBIX CITOCOOOB JOCTUKEHUS PE3yJIbTATa;
OpPraHM30BBIBATH COTPYAHUYECTBO C TIEIarOrOM U CBEpCTHUKAMU, paboTaTh B
rpymre;

BJIaJIeTh OCHOBAMHU CAMOKOHTPOJISI, CAMOOIIEHKH;

MPOAYKTUBHO OOIIAThCS U B3aMMOJICHICTBOBATS;

pa3BUBaTh  XYIOXKECTBEHHBbIC, TCHXOMOTOPHBIE, = KOMMYHHUKATHBHBIC
CITOCOOHOCTH;

pa3BUBaTh HAOMIOAATEIBHOCTh, ACCOLMATUBHOE MBIILJICHUE, SCTETUUYECKUM U
XYZ0>KECTBEHHBIN BKYC ¥ TBOPUECKOE BOOOpaKEHUE.

Ilpeomemnule pe3yromamsi 0c80eHUsT OONOIHUMENLHOU 00Ue00pa308aAMeENbHOL

obwepazeusaroweri npocpammbl

VYyarmecs n103HaKOMSITCH

C TEXHOJIOTUEHN U3rOTOBJICHUS KBaJpaKoNTepa u3 OPOCOBOTO MaTepuania,
CO CXEMaMU M3rOTOBJIEHUS KBaJpaKkonTepa,

C UCTOPUEN BOBHUKHOBEHUS KBAJIPAKOIITEPA

¢ mpaBuiaMu Th, co cxemaMu U3rOTOBJICHUS.
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anmnec;l Hay4daTcCs:

e TMOAOWpATH KOPIYC, COOTBETCTBYIOIIME II€MU, NOAOWpaTh IBETa IS
WU31CIINM;

e YHUTATh CXEMHI,

e CaMOCTOSITEJILHO COOMpATh TOACIKHA II0 CXeMaM, BBIOMpaTh W3ACIIHS,
KOTOPBIC CaMU JICTH OYIyT BHITIOJTHSATS.

o oOpam@arbCs C KOJIOUMMHU W PEXKYIIUMUA HHCTPYMEHTAMH, KIICSIIIUMU
coCTaBaMH,

y‘laHlHeCH IIOJIy4aT BO3MOKXHOCTb HpI/IO6pCCTI/I:

e IICPBOHAYAJIBHBLIC IPCACTABJICHHUA O BJIMAHHU HAYYHOI'O TBOPUYCCTBA Ha
Pa3BUTHA 3CTCTHYICCKOI'O BKYCa, B006pa)KGHI/ISI;
e HAaBBIKHM MCIIOJIHCHUA ITOACIIOK M3 6YMaI‘I/I, KapToHa, mactMaccal!

1. KOMILJIEKC OPTAHU3AIIMOHHO-TIIEJATOT'MYECKHUX YCJOBUM

Kanennapusie yueOHble rpaduku JOTIOIHUTEIBHON 0011e00pa30BaTeIbHON
oOuiepa3BuBaronieil mporpaMMsl «becluIOTHBIE JIeTaTe/bHbIE allapaThD)
€XET0IHO MPUHUMAIOTCS TIeIarOTHIECKIUM COBETOM B COOTBETCTBUU C YUCOHBIMU
IUTAaHAMHU, PACTIMCAHUEM Ha TeKYIIHH Y4eOHBIN TOl M YTBEPKIAIOTCS JUPEKTOPOM
yupexzaeHus (cm. [lpunoxenue 3).

2. YCJIOBUSA PEAJIMZAIIUUA ITPOI'PAMMBI

AnmnapaTtHoe M TEXHHYECKoe o0ecrneyeHue:

— PaGouee MecTo 00y4Jaromerocs:

HOYTOYK: TIPOM3BOJUTEIHLHOCTH mpolieccopa (mo tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): e menee 2000
CAUHUIl, O0BEM olepaTMBHON maMsaTH: He MeHee 4 ['0; 00bEM
Hakonurenss SSD/eMMC: He menee 128 I'0 (Mau COOTBETCTBYIOIIMIMA
0 XapaKTEPHUCTHKAM TEPCOHAIBHBIM KOMITBIOTEp C MOHHUTOPOM,
KJIaBUATypOW U KOJIOHKaMHU);

MBIIIIb.

— Pabouee MeCTO HACTABHUKA:
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HOyTOyK: mnpomeccop Intel Core i5-4590/AMD FX 8350 —
aHaJIOTUYHAsE WM OoJjiee HOBas MOJeNb, TpauUecKuil Mporeccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananoruunas
uu 0oJsiee HOBast MOZIENb, 00bEM ONIepaTUBHOM aMATH: He MeHee 4 170,
BusieoBbixoq HDMI 1.4, DisplayPort 1.2 wu 60oee HoBast MoJieib (MU
COOTBETCTBYIOIIHN IO XapaKTEPUCTUKAM MEPCOHATHHBIA KOMITBIOTED C
MOHHUTOPOM, KJIaBUATYPOUH M KOJIOHKAMH);

MPE3EHTAIMOHHOE 000PYy/I0BaHNWE C BO3MOKHOCTBIO TMOJKIIOUCHUS K
KOMITBIOTEPY — 1 KOMIUIEKT;

baumuapT C KOMILJIEKTOM JUCTOB/MapKepHas JIOCKa,
COOTBETCTBYIOIINNA HA0Op MUCbMEHHBIX MPUHAIEKHOCTEH — 1 IIT.;

enuHas cetb Wi-Fi.

IIporpammHoe obecnieueHue:

— oducHOe MporpaMMHOE 00ECIIEUCHNUE;
— TMpOorpaMMHOE oO0ecredeHrne s TPEXMEPHOTO MOJCTUPOBAHUS
(Autodesk Fusion 360);

— rpaduYecKuil peaaKTop.

Pacxoanbie MmaTepuaJibl:

Oymara A4 st pUCOBaHMS U paclieyaTKu;

Oymara A3 st puCOBaHUS;

Ha0Op MPOCTHIX KapaHalehd — Mo KOJIWYECTBY 00yUYarOIIUXCS;
Ha0Op YEPHBIX MIAPUKOBBIX PyUYEK — IO KOJUYECTBY O0YUaAIOIINUXCS;
kneu [IBA — 2 mT.;

KJIeH-KapaHJail — M0 KOJUYECTBY 00yUaroluXCs;

CKOTY MPO3pPavYHbIA/MAaTOBBIN — 2 IIIT.;

CKOTY JBYCTOPOHHUI — 2 IIT.;

KapToH/ropokapTon st MakeTupoBanus — 1200*800 mm, Mo ogHOMY JIMCTY Ha
JBYX 00Yy4aromuxcs;

17



HO’X MAKETHBIM — MO KOJUYECTBY 00YUaIONMUXCS;
JIE3BHS JJIS HO’KA CMEHHBIE 18 MM — 2 1IIT.;
HOXKHHIIBI — I10 KOJIMYECTBY 00YJarONTUXCS;

KOBPHK AJIA PC3KU KAPTOHA — I10 KOJIMYCCTBY 06yqa}0m1/1xc;l;

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

IIpuémsbl 1 MmeTOaABI

Pazgea . | TexHuueckoe DopMblI
DopmbI OpraHu3anuu JAupakTuyeckuit
HJIN TEMa o OCHAaIICHHUE nmoaBeacHusd
3aHATHI 00pa3zoBaTeIbHOIO MaTepuaJl .
nporpaMmmal 3aHATHHU HUTOroOB
npoiecca
Teopust MyJIbTHPOTOPHBIX .
p y porop Jlekuus, 3anucu B TETpaasx, Ilonér Ha
CHUCTEM. becena no Teme 3ansTus, s WuTepakTiBHas
TIICKYCCHSI CIIPABOYHBIN cumyJisTope 0e3
OcHOBBI ynpaBJieHHS. WH/MBUyaJIbHas paboTa JI0CKa, HOYTOYK C
. PaKTUYECKOe marepuan u3 I[10 s OLINOO0K
IToséTnl Ha cI10 10, RC-mrynbT
3aHsTHE 10JIETOB MUJIOTUPOBAHUSA
CUMYJISITOPeE.
Coopka u WHuTepaxkTuBHas TecToBble MONETHI
N Jlexnus, HNHcrpykuus o
HACTpoiiKka Pa6ota B rpymnmnax, . | nocka, HOyTOyK ¢ Ha
JTUCKYCCHS, cOopke, CipaBOYHBII
KBa/IPOKOITEpPA. MHAUBHUAYaJIbHAs paboTa 110, COOCTBEHHOPYUYHO
- MIPaKTUYECKOE matepuan u3 [10 nns
Y4eOHble M0JIETHI. c 10 KBaJIPOKOIITED, coOpaHHOM
3ansTHEe, WOrkshop TMIOJICTOB
RC-niynbT KBaJPOKOIITEpPE
Hacrpoiika, HNHrepakTuBHas
ycranoBka FPV JIOCKa, HOYTOYK C
Jlexmus, o
— o0opynoBanus THCKYCCHS Pabota B rpymnmax, CrnipaBOuHBIi 110, Beinonuenue
- aKTI/}IIIIeCK(’)e MHAMBUAYallbHas paboTta | matepuan u3 [1O mis KBaJIPOKOIITED, nonéros ¢ FPV-
P c 10 10JIETOB ouku st FPV- 000pyZ0BaHUEM
3aHsTue, Workshop
noJietos, FPV-
MOJTYJIb
Padora B rpynnax Meron 3anau, Hoyt0yx,
Ha/l HH:KeHEPHBIM METOJI KEeWCOB, Pabora B rpynmax 3anucu B TeTpajsix HWHTEpaKTUBHAs 3amuTa npoeKTa
MPOEKTOM. paboTa B rpynmnax JI0CKa
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4. OHEHOYHBIE MATEPHUAJIBI

B nannom pasaciic oTpaxKar0TCA OCHOYHBIC MAaTCPpUAJIbl, IIO3BOJIAIOIINC
OIIPCACIINTb NOCTHKCHUC YHAIIUMUCH INTAHUPYCMBIX PC3YJIBTATOB.

OI/!QHKCZ pesyiromamueHocmu

peanuzayuu 0OnoJHUMeNbHOU 00ueobpazosamenbHol 0owepazsusaouell

npocpammbl

BXOI[Haﬂ AUATHOCTHKA

Husxui yposenw

Cpeonuii ypogens

Buvicokuii ypogenw

Kpu

mepuu 1. Teopemuueckue snanusi

[TomHOE OTCYTCTBHE
MPEJICTABICHUI O TaHHOM
HaIpaBJICHUU

NwmeroTcs npencTaBieHus o
JTAHHOM HaIpaBJICHUU

3HaHWE TEXHOJIOTHUH
U3TOTOBJICHUS
KBaJIpakonrTepa

Kpumepuii 2: Braoenue cneyuanbroti mepmurono2uel

Hesnanne repmunonorun
M3y4aeMoro Kypca

He3naunrtenbHble npoOeIbl B
3HaHUE TEPMUHOJIOTHH

Kypca

3HaHNWE TEPMHUHOJIOTHH
Kypca

Kpumepuii 3: Ilpakxmuueckue ymenusi u Ha8blKU NPedyCMOmMpeHHble NPOCPAMMOU

Heymenune nonb3oBaThest
(cmaboe ymeHue)
MOJIb30BAaThCS KOJIIOIIUMU U
PEXKYIIMMU UHCTPYMEHTAMU,
KJICSIIIIUMU COCTaBaMU;
HEYMEHUE MOJIb30BAThCA
WHCTPYKIIMOHHO-
TEXHOJOTUYECKUMU KapTamMu

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

YMeHue npaBuibHO
MOJIb30BATHCSA
MHCTPYMEHTAMH, YMEHUE
paboTaTh ¢ UHCTPYKIIMOHHO-
TEXHOJIOTUYECKON KapTOil.
NMeroTcst HaBbIKUA pabOTHI C
MPUPOIHBIM MATEPUATIOM, C
MpsDKEN

Kpumepuii 4. Teopueckue nagviku

OTCyTCTBUS TBOPYECTBA B
pabote

Heb6omnbiue nposiBiieHus
TBOPYECTBA B OCBOCHUHU
y4eOHOT0 MaTepuaa

YMepeHHOE NPOSBIEHUE
TBOPYECTBA B OCBOCHUH
y4eOHOTO MaTepuaia

Kputepun 5: CaMOCTOSATENBHOCTD

Heymenue pabortathb ONU301NYECKUE ITepnoanyeckoe
CaMOCTOSITEIILHO MIPUMEHEHUS MIPUMEHECHUS
CaMOCTOSITEJIbHOCTU Pa0OThl | CAMOCTOSITETLHOCTH B
pabote
Texylmasi JMarHOCTHKA
Husxuii yposenv Cpeonuiti yposens Buvicoxuu ypoeenw
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Kpumepuii 1. Teopemuueckue 3uanusi

OtcyTtcTBUE 3HAHUH (Ci1a0bIe
3HAHUS) TEXHOJIOTHU
W3TOTOBJICHUS U3/ICTIHH,
HE3HAHUE MPABUJIT OOpaICHSI
CO CIEIUATbHBIMH
MHCTPYMECHTAMHU

He3nauntenbHblie npoOebl B
3HaHUU TEXHOJIOTUU
U3TOTOBJICHUS U3JEIUN

IIpounoe 3HaHue
TE€XHOJIOTHUH U3TOTOBJICHUS
U3JIETIUSA

Kpumepuii 2: Bradenue cneyuaibHot mepmuHo102UU

Cnaboe 3HaHUE TEPMHUHOJIOTUN
Kypca

Hes3nauntenbHble HpO6CJII>I B
3HAHUHU TCPMHUHOJIOTHUHU

Kypca

3HaHue TEPMUHOJIOTUHU
Kypca

Kpumepuii 3: [lpakmuueckue ymenus u HA8bIKU, NPeOyCMOMPEHHbIE NPOCPAMMOU

Cnaboe ymeHHe TI0JIb30BaThCs
CHCIMATbHBIMA
WHCTPpYMEHTaMH, ci1a0bIe
HABBIKU pabOTHI C
WHCTPYKIIMOHHO-
TEXHOJOTHYCCKHUMH KapTaMH,
cJ1a0ble HABBIKU BBITOJTHCHUS
15631 (017071

YMeHue npaBuiIbHO
MI0JIb30BAThCS OOJIBIICH
YaCThIO CIICIHAIbLHBIX
MHCTPYMEHTOB, YMEHUE
BBITIOJIHATD U3ETUA MPU
HEOOIBIION MOIEPIKKE
rejarora

VYBepeHHas padbora ¢
WHCTPYKIIMOHHO-
TEXHOJOTUYECKUON KapTOH;
1esecoodpa3Hoe
HCIIOJIb30BAHHE
WHCTPYMEHTOB,
aKKypaTHOCTb,
SKOHOMHUYHOCTH B
pacxoJI0BaHUM MaTEpPUAJIOB,
MIPOYHBIC YMEHHUS U HABBIKU
paboThI

Kpumepuii 4: Teopueckue nagvixu

OTtcyTcTBHE TBOPUECTBA B
pabora

Coueranue
PENPOTYKTUBHBIX U
TBOPYECKHI HABBIKOB

BriaBu:keHne HOBBIX MJICH,
CTPEMJICHUE UX BOIUIOTUTH B
cBOeH paboTe

Kpumepuu 5: Camocmosimenvnocmu

Heymenue paborath
CaMOCTOSITEIIbHO

CoueraHne HaBBIKOB
CaMOCTOSTEIbHON padOThI
MOJ1 PyKOBOJICTBOM U
KOHTPOJIEM TIeJjarora

CtpemieHne KaKk MOKHO
qare IposIBIsATh
CaMOCTOSITENIbHOCTD B
pabote

HNrorosasg 1MarHocTuka

Husxuii yposenv

Cpeonuti yposers

Buvicokuii ypogenw

Kpu

meputi 1. Teopemuueckue 3HaHUs

Cmaboe 3HaHNE TEXHOJOTHUU
HU3TOTOBJICHUE U3ICIINH,
ciaboe 3HaHUE MPaBUI
0e30MacHOCTH TpyJa

HesnauuTtensHbie mpoOesbl B
3HAHUM TEXHOJIOTUHU
U3rOTOBJICHUS U3JCINN

[Ipounoe 3Hanue
U3rOTOBJICHHUE U3CINN

Kpumepuii 2: Bradenue cneyuanvbHot mepmMuHoI02UU

Cnaboe 3HaHUE TEPMHUHOJIOTUN
Kypca

He3nauurtenbHbie npoOebl B
3HAHUW TEPMUHOJIOTUH

Kypca

OtcyTtcTBHE MPOOENOB B
3HaHWU TEPMUHOJIOTHH

Kypca

Kpumepuu 3: I[lpakmuueckue ymenusi u HAgblKU, NPpeoycMompenHvle npocpammou

Jlommyckaet ommoOKu B

Ymenne pazpabaTbiBaTh

YBepennast pabora c
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TE€XHOJIOTUN U3TOTOBJICHUS
W3/1eJINN, HEAKKYypaTHOCTD B

CO CICLHaIbLHBIMU
WHCTPYMEHTAMH, CIa0bIe
HaBBIKU paboTa ¢

TEXHOJOTUYECKOU KapTOMn

pabote, ommOKu B 0OpaIieHuu

COOCTBEHHBIE CKU3
U3JICIHS, JOITYCKAIOTCS
HE3HAUYUTEIILHBIE OIINOKHU B
TEXHOJIOTUY U3TOTOBJICHUS
U3JICITHS, TTPUCYTCTBHUEC
HABBIKOM aKKypPaTHOCTH,
SKOHOMHUYHOCTH B paboTe C
MaTepHagaMH, COOJIOICHUE
IIPABHJI TCXHUKH
0€30I1aCHOCTH MO
KOHTPOJIEM Ieiarora

TEXHOJIOTUYECKOU KapTOM;
yMeHue pa3pabaTeiBaTh
COOCTBEHHBIN ICKU3 U3AETHUS
Y TEXHOJIOTHUIO €T0
U3TOTOBJICHHUS,
1enecooopasHoe
HCIIOJIb30BaHUE
UHCTPYMEHTOB,
AKKypaTHOCTD,
SKOHOMUYHOCTH B
pacxoJJOBaHUU MaTEpPHAJIOB

Kpumepuii 4: Teopueckue nagvixu

Cnalbie posiBICHUS
TBOpYECTBA

YMepeHHLIe IMPOABJICHUA
TBOpPUYCCTBA B pa60Te

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

Kpumepuu 5. Camocmosimenvnocmu

Cia0ble HaBBIKH
CaMOCTOSITeIILHOM PabOThI

YMepeHHOe NpOosIBICHUE
CaMOCTOSITEJIbHOCTH B
pabote

BrIcokopa3BHTOE YMECHHE
CaMOCTOSITEIBHO, O€3 TOMOIIH
I1€/1arora, BBIIOJHATE U3EIIUs

5. METOINYECKHUE MATEPHUAJIBI

Opranun3zanuu

00pa3oBaTeILHOTO

mponecca 1o

JTOMOJIHUTEILHOM

o01eo0pazoBaTenbHON O0IEpa3BUBAIOIICH MPOTpaMME OCYIIECTBISCTCS OYHO-
3a04HO, 6 pa3HOBo3pacmublx epynnax. KOMIUIEKCHBIE 3aHSATHS MPOXOJAT I10
KOMOMHHPOBAHHOMY THITY, TaK KakK BKJIIOYAcT B ce0S MOBTOPCHHE IPONICHHOTO,
00BsICHEHHE HOBOTO, 3aKPEIIJICHUE MaTepralia 1 IMOABEICHUE UTOTOB.

Ha 3aHATHSIX MCHONB3YIOTCS CHEAYyIOIHe @opmbl

npocpaMMbl.

U Memoowl

peatuzayuu

Paznmuunbie gpopmur yueOHOM paboThl (BUJ 3aHSTHS) CYIIECTBEHHO MOBBIIIAIOT
2¢(PEeKTUBHOCTh 3aHATHA W UWHTEpec oOydaromuxcs K HuUM. lIporpamma
MpeaycMaTpuBaeT MCMOJIb30BaHUE (POHTAIBHOM, MHAMBUAYAJIbHOM, TPYHIOBOU
dbopm yueOHOM paboThl yudamuxcs. @poHTanbHas (GopMa mpeanosaraeT mnogaqy
ydeOHOro MaTepuana BCeMy KOJUIEKTHBY ywammxcs. MHauBuayambHas (opma
MpeoiaraeT cCaMOCTOATEIbHYI0 paboTy yuarierocs. [Ipu 3Tom nmemaror okasbIBacT

y4yaleMmycsi TaKyl IOMOIIlb,

KOoTOpasd HC MOoAaBJIKIET C€ro akKTHUBHOCTHU H

CIIOCOOCTBYET BBhIPAaOOTKE HABBIKOB CAMOCTOSITEILHOM paboThl. B xone rpynmnoBoi
paboOThl ydalMMCsl MPEAOCTABISAECTCS BO3MOXHOCTh CAMOCTOSITEIbBHO MOCTPOUTH
CBOIO pabOTy Ha OCHOBE MPHUHIMIA JACSITHIBHOCTHOTO MOAX0Aa. ['pymnmoBbie
3aHATHSA TO3BOJISIOT BBIIOJIHATH CIOKHBIE TPYAOEeMKHE padOThl C HAUMEHBIINMHU
3arpaTtaMu MaTepuaia u BpemeHu. [Ipu 3Tom Kaxkipiit 00y4aromuiics orpabaTsiBaeT
MpUEMBI Ha OTAETHLHOM (hparMeHTe, KOTOPBIH SBJSETCS YaCThIO IEJIOT0 H3/EIHS.
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Ecnu rosoputh o ¢opmax ydeOHBIX 3aHATHH, TO OCHOBHas Macca y4eOHOTro
BPEMEHH OTBOJUTCS Ha JICKIMOHHO-TPAKTHUECKHUE 3aHATHS, TJI€ ONTHUMAJIbHO
COYETAIOTCS TEOPHSI U IPAKTUUECKHE YIPAXKHEHHsI. DTO 00YCIOBIIEHO criennpukon
Kypca: 4ToObl 3(pPEeKTUBHO OBIAAETh HABBIKAMU Pa0OTHI ¢ OymMaroil U HUTKaMmH,
HY>KHO BCJIE]] 32 TEOPETUUECKUM H3yUYECHUEM MPUEMOB OTpabOTaTh UX HA MPAKTHUKE.
B unctom Buje MpakTUYEeCKUE U JIEKIIMOHHBIC 3aHATH MPEICTaBICHbl B MEHBIIICH
CTETICHH.

[ToMmuMo JeKIUH W TPAKTUYECKUX 3aHATUM MporpamMma MpeayCMaTpUBAET
BBICTaBKH, KOHKYPCHI IPO(EeCCUOHATBLHOTO MacTepCcTBa, TECTUPOBAHUE.

BricTaBku, sipMapky, KOHKYPCHI TPO(ECCHOHATBFHOTO MAaCTEpCTBAa MO3BOJIAIOT
IIPOIEMOHCTPUPOBATh PE3YyJbTATBl CBOMX TPYNOB 34 ONPEACIICHHBIM IEPUOA
BPEMEHH. DTO MO3BOJISIET YUaIlUMCSl KPUTUYECKU OLICHUBATh CBOU PabOThI, JTy4llle
IIOHATH UX JTOCTOMHCTBA U HEJAOCTATKH, UYTO SIBISAETCA CTUMYJIOM IS JAIBHEUIIIETO
TBOPYECKOT'O POCTA.

B nporpamMme MNMpcaAyCMOTPCHbI KOHTPOJIBHBIC YaChbl IIOCJIC H3YUCHHSA Ka)XI0I'o
o01oka. Ha »tux 3aHaTHsax neaaror mMpoBOJUT TCCThbl, aAHKCTUPOBAHHUC, BUKTOPHUHEIL,
BBICTABKHU C LICJIBIO BBIABJICHUA KAQ4CCTB 3HaHHﬁ, YMGHHﬁ, HAaBBIKOB 06yqa10nmxcs1.

Yro kacaeTcsi Mmemodog pabOThl, TO MpOrpaMma MPEIINOIaraeT COYECTAHHS
PENPOLYKTUBHOM M TBOPYECKOM AEATENBHOCTH. BO Bpemsl 3HAKOMCTBA C HOBBIM
MaTepHaIOM AESATENBHOCTh HOCUT PENPOLYKTUBHBIN XapakTep, TaK Kak ydalluecs
BOCITPOM3BOAT 3HAHUS M CHOCOOBI JCHCTBUN. PenpojykTuBHas AesSTEIHHOCTDH
BbIpaxkaeTrcss B ¢opme ynpaxkHeHuil. [lonck HOBOro CTWJIA, HOBBIX 3JEMEHTOB,
co3gaHusi paboT MO COOCTBEHHOMY 3CKU3Y SBISETCSA NPUMEPOM TBOPYECKOM
NEeSTENbHOCTH.

Cpean METONOB, ONpENeNsIeMBIX IO HCTOYHUKY WH(OOpPMAIMU, Ha 3aHITHSIX
UCIIONIb3yeTCsl 00BICHEHHE (TIPY 3HAKOMCTBE COCBOMCTBAMH OyMaru, mpsiKu, HUTOK,
C TEpMHUHAMH), HHCTPYKTaX (OOBSICHEHHE TNPABWIBHBIX MPHUEMOB pPaOOTHI,
WCIIpaBJIICHUE U TpeAyNpexkJIeHue omubok), Oecema (HeoOXoauma IS
MpUOOPETEHUSI HOBBIX 3HAHUW M 3aKPEIUICHHs] WX IyTeM YCTHOTO OOMEHa
MHeHUsIMH ). Bosbiioe 00pa3oBaTeIbHO-BOCIUTATEIHFHOE 3HAUCHUE UMEIOT OECEeIbI.
JIEMOHCTpallMOHHBIC METOJBl PEANTM3YIOT MPHUHIUI HATISAHOCTH OOYyYCHHUS.
JleMOoHCTpanus MPUCYTCTBYET MPAKTUYSCKHA HA KaKIOM 3aHSATHU U COYETACTCS CO
CJIOBECHBIMU METOAMH.

[Tenarory HeoOX0IMMO TOOUBATHCS PALIMOHATBHOTO BEIOOpA METOIOB U
OIITUMAILHOI'O UX COYETAHUS.

Bocnumamenvuas cocmasjisliowasl pe3yilbmamaoe.

VYBneuenue peOEHKa N30paHHBIM BUAOM JIEATEIbHOCTH BBIPAXKAETCS B MPOSBICHUN
VHHALNMATUBBl HA 3aHATHUM, CHCTEMAaTUYECKOM Y4YaCTMM B KOHKypCax W
MEPOIPHUATHIX U PEe3yJNbTaTUBHOCTH JesTeNbHOCTH. CrnocoOHOCTh padoTaTth B
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KOJUIEKTHUBE ¥ JICTUTHCS JIMYHBIM OITBITOM. OTBETCTBEHHO OTHOCHUTCS K Pe3yJibTaTam
BBITIOJTHSIEMOU PabOTHI.

Temaruka 3aHSATHI CTPOUTCS C YYETOM HHTEPECOB YYAIUXCS, BOBMOXHOCTH HX
caMOBBIpakeHus1. B Xxo7ie ycBOEHHsI IETbMU COJEPKaHUs IPOTPAMMBI YUHUTHIBACTCSI
TEMII Pa3BUTHUSl CHEIMATIbHBIX YMEHHUH W HaBBIKOB, CTENEHb MPOABHHYTOCTH IO
00pa3oBaTeIbHOMY MapIIPYTy, YPOBEHb CAMOCTOSITEIbHOCTH, YMEHUE paboTaTh B
KoyuiekTuBe. IIporpamMma mMO3BOJSET HHIUBUAYAIU3UPOBATH CIIOXKHBIE PaOOTHI:
Oonee CHIBHBIM JETAM OyAeT UWHTEpECHAa CJIOXKHAsA KOHCTPYKIHS, MEHee
MOJrOTOBJICHHBIM, MO>KHO MIPEIOKUTE padoTy mpoie. Bee 3aHsTHS YCTPOCHBI Tak,
YTO KaXJ0€ 3aJaHHe J1aeT BO3MOXXHOCTh PEOEHKY MpPOSIBIATH CBOUM TBOPUECKHE
CIIOCOOHOCTH, HE OTPaHUYUBasi CBOOOAY, BOOOpaXkeHHe U (DaHTa3UIO.

Pa3znooOpazue mnpodeccuoHanbHBIX TEXHUK, XYJI0KECTBEHHBIX MPUEMOB Ha
3aHATHSX TOMOTAET PACKPBITh MHJIWBHUAYaJIbHBIE BO3MOXKHOCTH M CIOCOOHOCTU
KaXJI0OTO, TO €CTh MPOSIBUTH CBOE sI, OTKPBITh Ce0s, KaK JUYHOCTh. |JaBHas
OCOOEHHOCTh 3aHATUN - UHIWBUIYAIbHBIA MOAXOJ K KAKIOMY PEOCHKY, HAYYUTh
UX paboTaTh C pa3HBIMU MaTEepHATIAMH.

3aHaTuA o porpamMme MPOBOJIATCS Ha OCHOBE o01mumx
[E€IArOTUYECKUX NPUHYUNOB.

1) TlpuHOMO JOCTYMHOCTH W TIOCIICAOBATEIBHOCTH MPEAINOJIaraeT MOCTPOCHUE
y4eOHOTO0 Mpoliecca OT MIPOCTOTO K CI0KHOMY.

2) Yder BO3pacTHBIX OCOOCHHOCTEH — COJIep)KaHWe W METOJMKA PaOOThI JTOJIKHBI
OBITH OPUEHTUPOBAHBI HA JIETEH KOHKPETHOTO BO3pacTa.

3) [puHIMI HAMISIHOCTH MPEATOIaraeT MIMPOKOE MCIIOIh30BAHKE HATJISIIHBIX U
TUJAKTUYECKUX TMOCOOUM, TEXHUYECKUX CPEJCTB OOYy4EeHUs, NENAIIINX Y4yeOHO-
BOCIIUTATEIbHBIN Mporiecc 0onee 3PPEeKTUBHBIM.

4) TlpuHOUT CBSI3U TEOPHH C MPAKTHKOW — OPraHUYHOE COYETaHHEe B padoTe C
JIETbMH HEOOXOIUMBIX TEOPETHUYECKHX 3HAaHUM U MPaKTUYECKMX YMEHUH H
HAaBBIKOB.

5) IIpuHIUI pe3yIbTaTHBHOCTH — B IPOrPaMMe JIOJKHO OBITh yKa3aHO, YTO y3HAET
1 YeMy Hay4YMTCs KaxIblii peOCHOK.

6) IlpuHIMI aKTyaJbHOCTH NpPEAIojaraéT MaKCHMAJbHYIO MPUOJIMKCHHOCTD
COAEPKaHUS TPOTPAMMBI K pEAIbHBIM YCJIOBHSM KM3HU U AEATEIBHOCTD JECTEMH.

7) TlpuHIMO AESTEIBHOCTHOTO IMMOJAXOAa — JIIOObIe 3HAHUSA MPHOOPETAOTCS
peOEHKOM BO BpeMs aKTUBHOM JI€SITEILHOCTH.
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8) IIpuHIMI KyJIBTYpPOCOOOPA3HOCTH OCHOBBIBACTCS Ha IIECHHOCTAX PErHOHAILHOM,
HAIMOHATHHONU U MUPOBOHU KYJIBTYPBI, TEXHOJOTUYECKH PEATU3YETCS IO CPEICTBAM
KyJIbTYpHO-CPEIOBOTO TOAXOAa K OpraHu3allid JEATeIbHOCTH B JIETCKOM
00OBCIMHEHUH.

9) IlpuHIMNI TapMOHHM MPOCTOTHI W KPACOTHI JIGKUT B OCHOBE JIFOOOTO BHUA
AeSITeIbHOCTH, OJTHOBPEMEHHO SIBIICTCS KPUTEPUEM TBOPUECKOH NEATEILHOCTH U
pe3yIbTaTOM B MIPOIECCE CAMOPA3BUTHSI TBOPUYECKHUX CIIOCOOHOCTEH.

3aHATUSA CTPOATCA TakKUM 00pa3oM, yTOOBbI ydalluecs CO3HATEIbHO M aKTUBHO
opnageBamu 3YHamu, uTtoObl y HUX pa3BUBajach TBOpPUYECKAas AKTUBHOCTb U
CaMOCTOSITENIbHOCTh. TOJBKO C YYETOM 3TUX MPHUHIIMIIOB MOTYT OBITh JOCTUTHYTHI
BBICOKHE PEe3yJbTaThl B OBJIAJACHUM OOYYAIOIIUMUCSA 3HAHUSAMU U MPAKTHYECKUMHU
HaBBIKAMH.

Ileoazocuueckue mexHojioeuu, UCII0JIb3YCMBIC 110 ITPOTrpaMMe «becnniaoTHbIE
JETaTC/JIbHbIC allllapaThD»

Texnonoeuss  ouppgepenyupyemozo  obyueHus  CHOCOOCTBYET  CO3JIaHUIO
ONTUMAJIBHBIX YCIOBUU NJIi Pa3BUTHSI MHTEPECOB U CIIOCOOHOCTEH YydYalllMXcCs.
MexaHu3MOM pean3aliuu SBISIOTCS METOIbI UHIUBUIYaTbHOTO OOYUECHHUS.

o Texuonocuss MUYHOCMHO-OPUESHMUPOBAHHO20 00YUeHUs: — ITO OPTaHU3AIMS
BOCIIUTATEJILHOTO MPOIECCa Ha OCHOBE TJIYOOKOTO YBXKEHUS K JIUYHOCTH
pebEHKa, yuére 0COOEHHOCTEN ero HHANBUAYATBHOTO PA3BUTHSI, OTHOILICHHUS
K HEMYy KaK K CO3HATeJbHOMY, TIIOJHOIPABHOMY M OTBETCTBEHHOMY
y4aCTHUKY 0Opa3oBaTeIbHOro mpoiiecca. D10 (GOPMUPOBAHUE IIEIOCTHOM,
CBOOOTHOM, paCKPEMOIIEHHON TUIHOCTH, OCO3HAOIICH CBOE TOCTOMHCTBO U
yBa)KaroIei JOCTOMHCTBO M CBOOO Y APYTHUX JIFOACH.

o Texuonocuss npobremmnoco 00y4eHuss CTaBUT CBOCH IIEJBIO PA3BUTHE
MMO3HABATEILHON aKTUBHOCTH U TBOPYECKOM CaMOCTOSITEILHOCTH YUaIUXCS.
MexaHu3MOM peaM3alliy SBIISCTCS TTOMCKOBBIE METObI, IIPUEMa TTOCTAaBKH
MO3HABATEIBHBIX 33/1a4, TIOCTABUB Iepe]] yUaIIUMHUCS 3a1a9y, KOTOPYIO OHH
BBITIOJTHSIIOT, HCTIOJIB3YSI UMEIOIITUECS Y HUX 3HAHUS U YMCHUS.

o Texuonocuss paszsusaroujeco o00OyyeHus, TPU KOTOPOM TJIABHOM IIEJIbIO
SIBJISIETCS CO3/JaHUE YCIIOBUM 111 pa3BUTHS IICUXOJOTHUYECKUX 0COOCHHOCTEH:
CIIOCOOHOCTEH, MHTEPECOB, JIMYHOCTHBIX KA4eCTB M OTHOIICHUH MEXKIY
JIOJIbMU, TIPU KOTOPOM YYHUTBHIBAIOTCS W HCIOJB3YIOTCS 3aKOHOMEPHOCTH
pa3BUTHUSI, YPOBEHb M CIIOCOOHOCTM HWHAuUBHAyyMa. lloa pasBuBaronium
0o0y4yeHHEeM TOHUMAETCs HOBBIN, aKTUBHO-JAEATEIBHBIN COCO0 OOy4eHUs,
UIYIIANA HA CMEHY O0BSICHUTEIbHO-WILTIOCTPATUBHOMY CIIOCO0Y.

o Texnonocuu compyoHuuecmea pPEANU3yIOT PAaBEHCTBO, MApPTHEPCTBO B
OTHOIIEHUSAX Tmenarora u pebeHka. Ilegaror u ywammecss COBMECTHO
BBIPA0ATHIBAIOT IIECJIH, COACP)KAHHUE, JAIOT OICHKH, HaXOISACh B COCTOSTHHUH
COTPYJHUYECTBA, COTBOPUYECTBA.
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« 30oposvecbepecarowue mexnoio2uu — Co31aHUE KOMIUIEKCHOM CTpaTerun
YIIy4IIEHUS 37J0POBbS YUAIIUXCs, pa3paboTKa CUCTEMBI MEP MO COXPAHEHUIO
3/I0POBBS JAETEl BO BpeMsi 00yUeHHsI U BbIpaOOTKa 3HAHUM U HABBIKOB,
KOTOPBIMU JIOJKEH OBJIAJIETh YUaIIUHCA.

o Unghopmayuonnvie mexnonocuu, NCNOIAb3YIOLIUE CHIEIMATBHBIE
TeXHUUYECKHEe NH(POPMAIIMOHHBIE CPEACTBA: KOMITBIOTED, ayAH0-, BUACO-,
Telle- CpesICTBA 0OyUEHUSI.

Hcrions30BaHne MEPEUYHUCICHHBIX TEXHOJIIOTHM XapaKTEPU3yeET LEIIOCTHBIN
o0Opa30BaTebHBIN MpoLEece U sIBiIsieTcsa (OPMOIM OpraHu3aluy yueOHOU U
TBOPYECKOU I€ATEIbHOCTH, TJI€ KaXblid pEOCHOK HE TOJIBKO 00eCIeuynBaeTcs
MOJIHOM CBOOO101 TBOPUYECKOI MHUIIMATUBBI, HO U HYKJIA€TCS B MPOTyMaHHON
CTpaTeruu, 0T00pe CPeCTB BBIPAKECHUS, IUVTAHUPOBAHUH JESTEIBHOCTH.

Memoouka nposedenust 3aHAmMuUs
OCHOBHBIE CTPYKTYPHBIE DJIIEMEHTHI
o BcmynumenvHnas uacmo. I1okas TOTOBOTO M3IEIHs OTACIBHO H B KOMIIO3HIIHN

o Tloocomosumenvras uacmo. Pazoop GopM CII0KHOTO U3IEIHS, OIPEIeIICHHE
€ro UCXOAHBIX (POpM.

o OcHogHas ywacmy. [1odTanmHOE U3TOTOBJICHHE U3/ICNHUS 110 HHCTPYKIIHH.

o 3axnouumenvras yacms. CaMoCTOsTENbHAS paboTa Mo 00pa3iy HilH
3aBEPIICHUE U3/, JOIMOJTHEHNE €0 CaMOCTOATEIIbHON (DAaHTa3UHHON YacCThIO.

KOHWIpO]lbHO'I/lS’Mepume]leble mamepudaibl

Pa3es nporpaMmbl MeTobl KOHTPOJIA
1 rox o0yueHus
Opranu3aioHHbIN
« CobecenoBanue
o AHKeTHUpOBaHUE
I1.PaboTa ¢ mpupoaHbIM « Bompocs k 6ecene
MaTepuaiom » Kaprouku-3aganus

o IlpakTnueckoe 3agaHue.
o AHaM3 ¥ caMOaHaIu3 JETCKUX padoT
o HabGmonenue

[Il.MopenupoBanue Ha

o YCTHBIN ONIPOC
TTIOCKOCTH.

« Bompocs k Gecene

] HpaKTI/I‘-IeCKOC 3a1aHUC C TBOPYCCKHUM YKIIOHOM
. KapTOIIKI/I-?)aI[aHI/I}I
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IV. Bs3zanne kproukom

YcTHBIN 01ITPOC
Bompocs! k Oecene
[IpakTHueckoe 3ajaHle ¢ TBOPUYECKUM YKIOHOM

AHanu3 u caMoaHaIu3 JCTCKHUX pa60T

KapTO‘{KI/I-SaI[aHI/ISI

OTH IOTIOTHUTEIBHBIE pa3pad0TaHHBIE KOHTPOJbHO-U3MEPUTEIBHBIE MaTePUAIIbI
MO3BOJISIIOT BBICTPOUTH 3 (PEKTUBHYIO CTPATETHIO IO PA3BUTHUIO CIIOCOOHOCTEHN
Ka)XJIOTO YYallerocs, a 3HauuT CJIeNaTh JJIsl HEro Ka)J0€ 3aHITHE TPOTYKTUBHBIM.
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Pesxxum nocryna: http://engbul.bmstu.ru/doc/723331.html (nara oopamenus 31.10.2016).

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

4 Wuctutyr  Tpancmopra u  cBsi3u.  OCHOBBI  adpoJMHAMUKHA W JuHaMukd — monera. Pura, 2010. Pexwum  jmocryma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (nara obparenus 31.10.2016).
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8 Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center, Moffett Field, California. P. 21. Pexum moctyna:

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.
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14 | Jlexuuu ot «Korrep-sxcmpecc» https://youtu.be/GtwG5ajQIVA?t=1344

2. CHUCOK JIUTEPAaTYypPbl, PEKOMEHI0BAHHOM YYAIIUMCS, VISl YCIIEIIHOT0 OCBOEHH JaHHOI 00pa30BaTeIbHON MPOrpaMMbl

1 Jlekuu 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 [Ton6opka sxypHanoB «lIllkomna ans poauteneit» ot uznarenbckoro nroma MITIY «IlepBoe ceHTSIOps» MO pe.

C.Conogeitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2dld1p0T1ZGLWM
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IMTPUJIOKEHHUE 1

MaTepuajabHO-TeXHHYECKOE o0ecrievyeHne

Croumocts | KotnuecTBo Hroro
Ne Ha3nauenue/kpaTkoe onucanue
HaunmenoBanmue

n/n pyHxkumonana odopyaoBanus

1 Y4ebHoe (00513aTEeIbHOE) 000PYI0BaAHHE

OcHoBHO# Habop (pama, 3aIm4acT, MOTOPHI,
1.1 MIPOIEJUIEPHI, PEryISATOPHI, TOJETHBIH KOHTPOILIED, Habop ms cOopku kBagpoKonTepa
paauoanmnaparypa, 3apsika, akKyMyJsiTOpPbI)
Kommnext nnst FPV-nonetos (kamepa,
1.2 BUJICOTIEPENATYHNK, BUACONTPHUEMHHK, AaHTEHHBI, KommiekT s nos1eTos ot nepeoro
MOHUTOPYUK, OaTapeiiku. ) TRa
KoMIuiexT fis u3ydeHust OCHOB Paiu03JIeKTPOHUKH U
13 IPOrpaMMHUPOBAHUS MUKPOKOHTPOJIIEPOB (60pTOBOM KoMruiekT amst mporpaMMHUpOBaHUs
KOMIIBIOTEP, PaAMOMOJIEM, BUACOKAMEPA, FIEKTPOHUKA, KOMTepa
I10)
Konrep mist HagansHOTO
1.4 KBagpokonrep 3HaKOMCTBA, OTPabOTKHU a30B
MUJIOTUPOBAHUS

15 KBanpokonrep ¢ hoTokamepoii Ha Konrep muist 06yueHue a’spocbEMke,

' TUpPOCTaOUIM3UPOBAHHOM I0J[BECE HacTpolike u oocimyxuBanuio BAC

KouBepTormian 11t 00ydeHust

16 KoHpepronan HacTporKe, 00CITyKUBAHUIO U

skcruryarauu bAC
MEPCIIEKTUBHBIX TUIIOB
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dortokamepa Ui yCTAaHOBKH Ha

1.7 doTtokamepa
KOHBEPTOILJIaH
BAC st oGydenust azam
1.8 VYuebnas BAC camoneTrnoro tuna MUJIOTHPOBAHUS OECIMIIOTHBIX
CaMoJIeTOB
Kontep m1st oTpabOTKH HaBBIKOB
KBanpokonrep C 3 011, akKyMyJIsaTOpamu, JOI.
1.9 - . MTAJIOTHPOBAHUS, TPOBEACHUS
3apsIKON ¥ 3alIUTON BUHTOB .
a’pPOCHEMKH
3HAKOMCTBO C npuHIMnamu 3D-
1.10 Pyuka s 3D-nevatu
neyatu
2 KoMmnbroTepHoe odopyoBanne
2.1 HoytOyx Pa6ota ¢ I10 BITJTA
2.2 Mpiiiib Pa6ota c IIK u/unu HoyTOykom
Tymba 11 XpaHeHus U 3apsAKH
2.3 Tenexxka A 3apsSAKU U XpaHEHHs HOYTOYKOB ymoa At Xp P
HOYTOYKOB
MHoro@yHKIMOHaIBHOE
2.4 MY Oy
YCTPOHCTBO
2.5 CereBoil yAIMHUTEND CereBoil yUIMHUTEND
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IIpe3enTanmoHHOE 000PYyA0OBaHME

nojada HHPOPMAITMOHHOTO

3.1 LED manens
Marepuaia

3.2 Hacrennoe kpennenue kperuienue LED manenu

4 Pacxoanble MaTepuaJbl ¥ 3aNIaCHbIE YACTH

5 Mebenb
51 KoMIUIeKT MeGem Pa3menienue y4eHHKOB B y4eOHOM

KaOuHeTe

5.2 CBETUIIEHUK HACTOJBHEIN IaJOr¢HOBBIN OcBenieHue
53 O g — COop Mycopa ¥ IPOYHX HEMHIIEBHIX

OTXOJI0B
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HNPUJIOKEHHUE 2
IIpaBuiia BbI0Opa TeMbI POEKTA

Crioco0b! perieHust npo0aeM HauMHAIOUIMMU UCCIIEA0BATENsIMU BO MHOIOM 3aBHCAT OT BbIOpaHHOH TeMbl. Hajgo moMoub feTsM HaliTu Bce IyTH,
BeAyIINE K JIOCTHKCHHIO [EJIH, BBIACTUTH OOLICTIPHHSTHIE, O0IIEN3BECTHBIE U HECTAaHAAPTHBIC, ATbTEPHATUBHBIC; CHIENIATh BBIOOD, OLIEHUB 2(PPEKTUBHOCTH
Ka)kJI0T0 crroco0a.

IIpaBuio 1. Tema nomxHa ObITH MHTEpECHA peOEHKY, JOJDKHA YBiIeKaTh ero. MccienoBarenbckas padora 3¢pekTuBHa TOIBKO Ha 100POBOJILHON
ocHoBe. Tema, HaBsI3aHHAasl YYECHUKY, KaKoW Obl BA)KHOW OHA HM Ka3aJlaCh B3pOCIbIM, HE AACT OJKHOTO 3¢ dekra.

IIpaBuio 2. Tema 10KHA OBITH BBIINOJIHUMA, PEILIEHUE €€ JOKHO OBITh MOJIE3HO YyYacTHUKaM HccienoBaHus. HaTonkHyTh pebeHKa Ha Ty UJIEH0, B
KOTOPOM OH MaKCHUMAaJIbHO peaIn3yeTCsl KaK UCCIIEI0BATENb, PACKPOET JIYUIlINE CTOPOHBI CBOETO UHTEJUIEKTA, IOJIYyUYUT HOBbIE MOJIE3HbIE 3HAHU I, YMEHUS U
HaBBIKH, — CJIO’KHAs, HO He0OX0oquMasi 3a7aya JUisl [eAarora.

IIpaBuao 3. Tema nomkHa OBITH OPUTMHAIBHOM C 3JIEMEHTAMU HEOXKUAAHHOCTH, HEOOBIYHOCTH. OpPUTMHAIBHOCTH CIENyeT MOHMMATh, Kak
CIIOCOOHOCTh HECTAHJAPTHO CMOTPETh HA TPAJUIIMOHHBIE IPEAMETHI U SBJICHUS.

IIpaBuio 4. Tema nomkHa OBITH TaKOM, YTOOBI paboTa MOrJia ObITh BBIIOJHEHA OTHOCUTENIBHO ObIcTpo. CIOCOOHOCTH JIOJITO KOHIIEHTPHUPOBATH
COOCTBEHHOE BHUMaHME Ha OJIHOM OOBEKTE, T. €. I0JITOBPEMEHHO, 1IeJICYCTPEMIIEHHO paboTaTh B OAHOM HAIPaBJICHUH, Y IIKOJIbHUKA OTPaHUYECHHA.

IIpaBuio S. Tema nomkHa ObITh AOCTYNHON. OHA JTOJKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSAM JeTeil. DTO KacaeTcsl He TOJIbKO BhIOOpa
TEeMBbl HCCIIE0BAaHUSA, HO U (DOPMYIUPOBKU U OTOOpa Marepuana [ ee pemeHus. OqHa U Ta ke MpodiieMa MOKET pellaThCs pa3HbIMH BO3PACTHBIMU
rpynnamMy Ha pa3IMyHbIX 3Tarnax o0y4yeHusl.

IIpaBuio 6. CoueraHue xenaHUM M BO3MOXXKHOCTEH. BbiOupas Temy, mearor JOJDKEH y4decTh Haluyhe TpeOyeMbIX CPeICTB M MaTepuaioB —
uccienoBarenabckoi 6a3sl. Ee oTcyTcTBHE, HEBO3MOXKHOCTD COOpAaTh HEOOXOAMMBIE JTaHHBIE OOBIYHO MPUBOJAT K TOBEPXHOCTHOMY PEIICHUIO, ITOPOXKIAIOT
"mycrocioBue". 9T0 MelaeT pa3BUTHIO KPUTUYECKOTO MBIIIJIEHHUS, OCHOBAHHOI'O Ha JI0KAa3aTeJIbHOM MCCIIEIOBAaHUH U HAJCKHBIX 3HAHUSX.

IIpaBuio 7. C BEIOOPOM TEMBI HE CTOUT 3aTATHBATh. BONBITMHCTBO yUauxcsi He UMEIOT MTOCTOSHHBIX PUCTPACTHH, X HHTEpECHl CUTyaTUBHEL [loaTOMYy, BEIOHpas
TeMy, ACHCTBOBATh CIEAYET OBICTPO, IOKAa UHTEPEC 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 KBaIpoKoNnTepoB B [ €OKBaHTyMeE.
[IpoekTrpoBaHrEe KBaAPOKONTEPA-TPACTIOPTUPOBLIUKA.
ABTOHOMHBIH MOJIET N0 33JaHHOU TPACKTOPHUHU.

© oo N gakrowdE

Co3znanrie MOMOITHUKA JIJISl TIPETIO/IaBaTesl Ha KOHTPOJIbHBIX paboTax.
lO KBanpokonrep — ayumuii nipyr PobokBaHTyma.
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Aspocbemka «/ljis1 4ero Ha caMmoM JeJsie HyKeH 0eClMJIOTHBIN JieTaTeJbHbIN

anmapar?»

MNPUJIOKEHHE 3
Ipumep keiica

Onucanue peaibHOM cuTyaruu (keiica)

Msl paboTaeM B aJIMUHHUCTpAllMM TEXHOMAapKa U HaM HEOOXOAMMO HaOpaTh
KpacOYHbIE U HHTEPECHBIC MaTepUaIbl 7S CaiiTa, YTOOBI MPUBIIEYb OOJIBIIIE KIMEHTOB
u KomnaHui. Takke MHOTHE pPE3MICHTHI TEXHOIApKA KAIYIOTCS, YTO, YYHUTHIBAs
OOJIBILIYI0 TEPPUTOPUIO TEXHONApKa, OHM JO CUX MOp HE 3HAIOT, KaK OH BBITJISIIUT
LEJIMKOM, OTCYTCTBYET HaBUIalus [0 TEPPUTOPUU TEXHOIapka. B nomosiHeHHe

HCO6XO,ZIHMO OIIPCACINTD TOYHYIO INIOIAAb TCPPUTOPHUHN TCXHOIIAPKA.

OO61me BOmpochl

TepMuHsI:
[ ]
[ ]

Marepuansr:

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

UewMm aspocbémka ¢ BIIJIA oTnmuaercss 0T KOCMUYECKON CheMKH?

AnpocbeMKa

Hocurenu u mone3Has Harpy3ka

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

OpTtodoTormian

Kommnbrorep

HNurepuner

ApXUBHBIE MaTEPHAIIBI A3POCHEMKH

I1O nns oOpaboTku maHHBIX Aspochemku (Agisoft Photoscan)
KBagpoxonrep

doToarnmapar

[IITaTtuB

Google Maps

KBaapokonTep ¢ ycTpoiicTBOM a3pooTocheMKu
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