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becnuiioTHbIE JIeTaTe/IbHbIE aNlIAPATHI»
BBoaHbIil MOAYJIb

HOACHUTEJIbBHAA 3AIINCKA

BBenenne B Hactosimiee Bpemsi poiHOK BIIJIA (GecniuioTHBIX JI€TaTENbHBIX aNlapaToB) —
CTaJl 0YEeHb MEPCHEKTUBHOM U ObICTpOpa3BUBaroLLeiicss oTpacibio, kK 2015 roay psiHok BIIIA yxe
ouenuBancsa B 127 mupa nommapos CIIIA! u mpomomkaer akTMBHO pa3BuBaThes. OUeHb CKOPO
BIIJIA cTanyT HEOThEMIIEMOI YacThIO IOBCEIHEBHOM KU3HU: Mbl OyzieM ucnosb3oBath BIIJIA He
tonbko B CMU u pasBiekarenbHOU cdepax, HO U B MHPPACTPYKType, CTpaXxOBaHUHU, CEITBLCKOM
X03sicTBe U oOecnieyeHnr Oe3011aCHOCTH, MOSIBSITCS HOBbIE MPO(ECCHH, CBSI3aHHBIE C POCTOM
pBIHKA.

Hanpasaennocts nporpammbl. Hacrosimas o6meo0pazoBaTenbHas o0Iepa3BUBaroas
porpaMMa  JIONOJHHUTEIBHOTO  00pa3oBaHUsl  J€Te  UMEET  HAYyYHO-MeXHUYeCKylo
nanpaenennocms. llpennonaraer  JONoOJHUTENbHOE  0OpazoBaHuMe JeTedl B 00iacTu
KOHCTPYHPOBAHHUS, MOJICIMPOBAHUS M OECIMIOTHON aBHallMM, ITpOrpaMMa Tak)Ke HalpaBjeHa Ha
dbopmupoBaHue y JeTell 3HAHWN W HABBIKOB, HEOOXOIAMMBIX ISl PabOThl ¢ OECTMIOTHBIMU
aBuanroHHbIMU cuctemamu (BAC).

[IporpamMma mo3BOJISIET CO3/1aBaTh OJIATONPUITHBIE YCIOBHS JUISl Pa3BUTUS TEXHUYECKHX
CIOCOOHOCTEH MIKOJIbHUKOB.

Hacrosimas mporpaMma COOTBETCTBYET OOIIEKYJIbTYPHOMY YPOBHIO OCBOEHHUS MU
IPEANoaracT yJIOBJIETBOPEHHE I03HABATEIbHOTO HMHTEpeca OOYyYarolerocsi, pacIIUpeHUe €ero
MH(GOPMHUPOBAHHOCTU B 00JIACTM OCCNMIIOTHBIX JIETATENIbHBIX allapaToB M CUCTEM, a TaKkKe
oOoraiieHre HaBbIKaMH OOLIEHHs U IPUOOpETEeHNe YMEHUN COBMECTHOM AEATEIbHOCTH B OCBOCHUU
IIPOrpaMMBl.

HoBu3na Hactosmeld oOpa3oBaTeNbHOW HPOTpaMMbl 3aKIHOYaeTcs B TOM, 4YTO OHa
UHTETpUpYeT B ceOe JOCTHUKEHUS COBPEMEHHBIX M HMHHOBALIMOHHBIX HAlpaBIEHUH B Malloi
0eCMIIOTHOM aBHALMH.

AKTyalbHOCTH NporpaMMbl COBpEMEHHbIE TEHJEHIMHM Pa3BUTHS POOOTU3MPOBAHHBIX
KOMIUIEKCOB B aBUAIMH [TOJIyYHIIN PEATU3al1io B BUIe OeCIMIOTHBIX aBUaliMoHHbIX cucteM (BAC).

B Hacrosimee Bpemsi HaOurogaeTcsi JIaBUHOOOpasHBIH pOCT HMHTEpeca K OeCHUIOTHOMN
aBUallMM KaK MHHOBAIMOHHOMY HANpaBJICHUIO PAa3BUTHUS COBPEMEHHOM TEXHUKH, XOTS UCTOPUS
pa3BUTH 3TOTO HarpaJieHHUs Hadasachk yxe 6osee 100 et Tomy Ha3aa. PazBuTHe COBpEMEHHBIX U
NEPCHEKTUBHBIX TEXHOJIOT UM MO3BOJISET CErO/JHsI OECIIUIOTHBIM JIETaTEJIbHBIM aniaparaM yCHeIHO
BBIMOJIHATh Takue (YHKLUUHU, KOTOpbIE B IMPOLUIOM ObUIM MM HEAOCTYIHbBI WM BBINOIHSINCH
JAPYTUMH CUJIAMHU U CPEICTBAMH.

brnarogaps pocTy BO3MOKHOCTEM M TOBBIIMIEHUIO JOCTYIIHOCTH JPOHOB, MOTEHIIMAI
UCTOJb30BAHUS HUX B pa3HbIX cdepax SKOHOMUKHM CTPEMHUTENIBHO pacTér. OTO  CO3Jallo
HeoO0xoauMocTh B HOBOU mpodeccun: oneparop BAC. Crparernueckas 3ajaya Kypca COCTOUT B
IIOATOTOBKE CIELUAINCTOB 110 KOHCTPYHPOBAHUIO, IPOTpaMMHUPOBaHUIO U dKcruryaTanuu bAC.

Hacrosimas oOpazoBaTenpHas HporpaMMa I03BOJISIET HE TOJNBKO OOY4HTh pebeHKa
MOJIETUPOBATh M KOHCTpyupoBaTh BIIJIA, HO ¥ MOATOTOBUTH OOYYAIOMIMXCS K TUIAHUPOBAHUIO U
OpraHu3anui padoOThl HAaJ PAa3HOYPOBHEBBIMM TEXHHYECKMMHU IPOEKTaMH U B JaJbHeiiem
OCYIIIECTBUTh OCO3HAHHBIHM BHIOOP BUA AEATEIBHOCTH B TEXHUYECKOM TBOPUYECTBE.

! Tlo undopmanmu PowerwaterhouseCoopers



Ilenarornueckas nejiecoo0pasHOCTh HACTOSILEN IPOIPAMMBI 3aKJIFOUAETCS B TOM, YTO
II0CJIE €€ OCBOEHUS 00y4aroIMecs 1oJIydaT 3HaHUs U YMEHUs, KOTOPbIE TIO3BOJIAT UM ITOHATh
OCHOBBI YCTPOICTBA OECITMIIOTHOTO JICTATEIBHOTO amapara, IPUHIUIIEI paboThl BCEX €ro CUCTEM H
UX B3aMMOJIeUCTBUS, a Takke ynpasieHue BIIJIA. cnons3oBanue pa3inyHbIX MHCTPYMEHTOB
passutus SOft-skills y nereit (urponpakrtika, KomaHHast pab0Ta) B COYCTAHHH C PA3BUTHEM Y HUX
hard-kommnerenuuii (workshop, tutorial) mosBonut copmupoBath y pedeHKa HETOCTHYIO CUCTEMY
3HaHUM, YMEHUH U HABBIKOB.

2. lenu 1 327241 NporpaMmsl.

Ienpro mporpaMMsl siBiisieTcst hopmMupoBanue y oOyuaromuxcs ycronuuBbix SOft-skills u
hard-skills?> mo cnemylomuM HampaBieHMAM: IIPOEKTHAs JEATENbHOCTh, TEOPUS pEIIeHHUS
n300peTaTeNbCKUX 3aja4, paboTa B KOMaHJAE, adpOJMHAMHUKA U KOHCTPYHUpPOBaHHE OECHMJIOTHBIX
JIeTaTeNbHBIX aNlapaToB, OCHOBBI PATMOICKTPOHUKM M CXEMOTEXHUKH, MpPOTPaMMHUPOBAHUE
MUKpPOKOHTpOJUIEpOB, JiéTHas okcmiiyarauus BAC (GecnuyioTHBIX aBHAIIMOHHBIX CHCTEM).
[IporpamMma HampaBjieHa Ha pa3BUTHE B peOEHKE MHTEepeca K MPOEKTHOW, KOHCTPYKTOPCKOW H
MpeANPUHUMATENBCKOM e TeIbHOCTH, 3HAUUTEIbHO PACLIUPSIONIEH Kpyro3op 1 00pa30BaHHOCTD
pebeHka.

3amaun:

OO6pazoBarenbHbIC 3aa9H:

- chopmupoBath y oOydaroluxcs yCTOHYMBBIE 3HAHUS B 00JaCTHM MOJEIHPOBAHUS U
KOHCTpynpoBanus bAC;
- Pa3BUTH Y 00YJAIOMIUXCS TEXHOJIOTUYECKUE HABBIKK KOHCTPYHUPOBAHNUS;
- chopmupoBaTh y OOy4arOMIMXCS HABBIKK COBPEMEHHOTO OpPraHU3alMOHHO-3KOHOMHUYECKOTO
MBIIILJIEHHS], 00€CTIEYNBAIOIINX COLIMABHYIO aJanTalli0 B YCIOBHIX PHIHOYHBIX OTHOILICHUH.
PasBuBaromnue 3agauu:
- IOJ/IEP’KATh CAMOCTOSITEIBHOCTh B yueOHO-TI03HABATEIbHON JeSITEIbHOCTH;
- Pa3BUTH CIIOCOOHOCTH K CaMOpeaI3aliy U 1EeNeyCTPEMIEHHOCTH;
- copMHUpPOBATH TEXHUUECKOE MBIIIJICHUE U TBOPUYECKUI MOIX0 K paboTe;
- DPa3BUTh HABBIKM HAyYHO-HCCIEA0BATEIbCKONW, WHKEHEPHO-KOHCTPYKTOPCKOW M MPOEKTHOM
NesITeNIbHOCTH;
- pacUIMPUTH aCCOIUATUBHBIE BO3MOKHOCTH MBIIILICHHUS.
BocniutatenbHbie 3aa4u:
- copMUpOBaTH KOMMYHUKATUBHYIO KYJIbTYPY, BHUMAHHE, YBAXKEHUE K JIIOJSIM;
- BOCIIUTaTh TPYAOIIOOHE, Pa3BUTh TPYIOBbIE YMEHHSI U HABBIKH, PACIIUPHUTh MOJUTEXHUYECKUI
KpYyro3op U yMEHHUE IJIaHUPOBATh PadOTy MO pean3alliy 3aMbICia, IPEeIBUICHIE Pe3y/ibTaTa U ero
JOCTUKEHHE;
- copMUpOBaTH CHOCOOHOCTH K MPOJAYKTUBHOMY OOIICHHUIO  COTPYAHUYECTBY CO CBEPCTHUKAMHU U
B3pPOCIIBIMH B IPOLIECCE TBOPUECKOH JIEATETLHOCTH.

OTtim4uTeIbHBbIEC 0COOCHHOCTH NMPOTrPaAaMMbI

K OCHOBHBIM OTJIMYMUTENBHBIM OCOOCHHOCTSM HACTOSILIEH MpOrpaMMbl MOXKHO
OTHECTH CJIEJYIOIINE MyHKTHI:

- KelicoBast cucteMa 00y4eHus;
- IPOEKTHasl IeATEITbHOCTH;

- HampaBJieHHOCTh Ha soft-sKills;
- UTPOTIPAKTHKA;

2 «soft-skills» — Teopernueckue 3HaHUS 1 KOrHUTHBHBIX TipueMsl, «hard-sKills» — ymenuns

((pa6OTaTL PYKaMn».
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- cpena Ui pa3BUTHS Pa3HBIX POJIel B KOMaH/E;

- COOOIIECTBO MPAKTUKOB (BO3MOXKHOCTh OOILIAThCS C IETHMH U3 APYIHX KBAHTYMOB, KOTOpPbIE
MIPEyCIIeNy B MPAKTUKE CBOETO HAIPABJICHUS ),

- HaIIpaBJICHHOCTb Ha Pa3BUTHE CUCTEMHOTO MBIIUICHUS;

- pednekcust.

Bo3spact nereii [Iporpamma opueHTHpOBaHa Ha JOTOJHUTEIHHOE 00Opa30BaHMUE yJaIIUXCS
cpenHero mkoJbHOTO Bo3pacta (14-17 net). OcoOeHHOCThIO IeTel ATOT0 BO3pacTa ABJISIETCS TO, YTO
B 3TOT MEPHOJ MPOUCXOANT I'IABHOE B Pa3BUTHU MBIIIJICHUS — OBJIQJCHUE MOJIPOCTKOM MPOIECCOM
o0pa3oBaHus MOHATUH, KOTOPHIN BEJET K BHICHIEH (POpPME HHTEIUIEKTYAIbHOM AeITeTbHOCTH, HOBBIM
ciocob6am moBeaeHus. OyHKIUS 00pa30BaHMsl MOHATUH JIKUT B OCHOBE BCEX MHTEIUIEKTYaIbHBIX
M3MeHeHu B 9ToM Bo3pacte. Jlma Bo3pacrta 14-17 ner xapakTepHO TOCHOJICTBO JETCKOTO
cooOmiecTBa Haj B3pOCIBIM. 37€Ch CKIIAABIBACTCS HOBas COIMANbHAs CUTYallWs pPa3BUTHSL
WneanbHass ¢opmMa — TO, 4TO pPEeOCHOK OCBaWBaeT B OJTOM BO3pacTe, C 4YeM OH pPEAIbHO
B3aMMO/ICHCTBYET, — 3TO O0JIACTHP MOPAJIBHBIX HOPM, Ha OCHOBE KOTOPBIX CTPOSTCS COITHAIIbHBIC
B3anMooTHOIIeHHs. OOIIeHne CO CBOMMH CBEPCTHUKAMHU — BEIYIIUH THIT JEATEIHHOCTH B ATOM
Bo3pacTe. VIMEHHO 371eCh OCBaMBAIOTCS HOPMBI COIMAIIBHOTO TOBEACHUS, HOPMBI MOPAIH, 3/1€Ch
YCTaHABJIMBAIOTCSI OTHOIIICHHS PABEHCTBA M YBAKEHHS IPYT K APYTY.

KoumnuecTBo yacoB: 85 akageMuyeckux yaca

®opmbl 00yuennss OO6yueHre NpoBOAUTCA MO0 OYHOM opme

®opMbl opranm3anuu JestelbHocTH  Dopma OpraHuzalvy  3aHATHH: TPYIIOBad,
WHIUBUAyaJIbHAsA, WHIUBUIYaIbHO-TPYNIOBas M QpoHTanbHas. [Iporpammoil npegycMoTpeHO
MpOBeJIeHUE KOMOMHHPOBAHHBIX 3aHATUN: 3aHATHUS COCTOSIT M3 TEOPETUYECKOW U NMPAKTUYECKOU
yacTel, mpuuém Oosbliee KOJIMYECTBO BPEMEHH 3aHUMAET UMEHHO MPAKTHYECKask YacTb.

[Ipu npoBeaeHnN 3aHATHI UCTIOIB3YIOTCA ciaeaytoue GopMbl paboThI:

- Jlekuus-nuanor ¢ HMCMIOJb30BaHHMEM METOJa «IEPEeBEpHYTHIN Kiacc» — KOrjaa 00ydaroluMcs
npeniaraeTcsi K CJIeAylolleMy 3aHSATHI0O O3HAKOMHUTCS € MarepualiaMd (B T.4. HailIeHHBIMH
CaMOCTOSITENIBHO) Ha OIpPE/eICHHYIO TeMY s 0OCyXAeHus B (popmare Auanora Ha MPenCcTOsIEM
3aHSTHH;

- Workshop u Tutorial (mpakrtudyeckoe 3amstue — hard sKills), gro mo cyrm sBasercs
Pa3HOBUIHOCTSIMU MacTep-KIACCOB, Ile 00yJaroNIMMCs MPeIaraeTcsl BHIMOJIHUTD ONPEICIICHHYIO
paboTy, pe3ylnbTaToM KOTOPOW SIBISETCS HEKOTOPBIM MPOAYKT ((U3UYECKUN WM BUPTYaJIbHBIH
pe3ynbraT). bauskuii ananor — ¢poHTanbHas ¢Gopma paboThl, Koraa oOydaromuecs CHHXPOHHO
paboTaroT o1 KOHTPOJIEM Ie1arora;

- KoH(epeHIIMH BHYTPUKBAHTYMHBIE M MEXKBAaHTYMHBIE, HAa KOTOPBIX OOydaromuecs AeSTCS
OTIBITOM JIPYT C APYTOM M PACCKa3bIBAIOT O COOCTBEHHBIX JOCTIKECHUSX;

- caMOCTosATeNIbHas paboTa, Korjaa 00yJaromuecs BHIOMHSAIOT HHANBUIYaIbHbIC 3aaHHsI B TCUCHHE
YacTU 3aHSTHSI UM HECKOJIBKUX 3aHSATHI.

- Meton KeiicoB (case-study), "mosrosoii mrypm” (Brainstorming), meton 3amau (Problem-Based
Learning) u meton mpoektoB (Project-Based Learning). Ilpumep: keiic — 3T0 KOHKpeTHasl 3a1ada
(«cnyuaiiy — Case, anei.), KOTOPYIO TpeOyeTcsl PelInuTh, Ui 3TOTO B PEXKUME «MO3TOBOTO IITYpMay
MpeyIaraloTcs BapUaHThl PEIICHHUS], TOCJIEe 3TOTO BAPUAHTHI OOCYXKAAIOTCS U BHIOMPAETCS OJTUH WIIH
HECKOJIBKO TYTEW pelleHus], ocie Yero A peuieHus keiica GopMupyrores 0ojiee MeJIKUe 3a/1aud,
KOTOpBIE 0OBEANHSIOTCS B IPOEKT U PEaIn3yI0TCs C IPUMEHEHUEM MEeTO/[a KOMaH1000pa30BaHMsL.

Pexum 3aHsTHii 3aHATHS 110 JOTIOJHUTENIHLHON 00pa30BaTeIbHOMN MpOTpaMMe MPOBOISATCS 2
pasza B Hezlenmo 1o 2 yaca (poI0JDKUTENBHOCTh yueOHoro yaca — 45 MuHyT). KpatHOCTb 3aHATH 1



UX TPOJOJDKUTEIBHOCTh 000CHOBBIBaeTCS pekomeHnayemMbiMu Hopmamu CAHIIMH 2.4.4.3172-14,
LIENIbI0 U 337]a4aMU IIPOTrpaMMBl.
Kputepuu u cioco0b1 onpeaesieHust pe3yJbTATUBHOCTH
Buabl KoHTpOJIA:
- BBOJIHBII, KOTOpBIM MPOBOJUTCS IEpes] HadajloM pabOThl M IpeIHa3HAYeH IJs 3aKpeIuIeHUs
3HaHUM, YMEHHUW U HABBIKOB I10 ITPOMIEHHBIM TEMaM;
- TEKYIIHH, IPOBOJUMBIN B X0/ YU€OHOI0 3aHATHS U 3aKPEIUISIOIIMI 3HAHUSI 110 IaHHOM TeMe;
- HTOTOBBIH, MPOBOMMBIH TIOCTIC 3aBEPIICHUS BCEH YUeOHOM MPOTPaMMEI.
®opMbI IPOBEPKHU Pe3yJIbTAaTOB:
- HaOJTIOZICHUE 32 IETHMH B TIpo1iecce padoThI;
- COPEeBHOBAHUS;
- UH/IMBUyaJIbHbIE U KOJIJIEKTUBHBIE TEXHUYECKUE TPOEKTHI.
O:xunaembie pe3yJbTaThbl
Ilpeomemmnuie:
- IprOOpeTeHNEe 00YUAIOIIMMHKCS 3HAHUN B 00JIaCTH MOJICIMPOBaHUs U KOHCTpyHupoBanust BAC;
- 3aHATHUS O HACTOSILIEH IporpaMme MOMOTYT O0ydaromuMmcsl cOpMUPOBATh TEXHOJOTHYECKHE
HaBbIKU;
- c(opMHPOBAaHHOCTh HABBIKOB COBPEMEHHOTO OPraHHU3alMOHHO-3KOHOMHYECKOTO MBIIIJIEHUS,
ofecneunBaroias COIUAIbHYIO aJalTalllIo B YCIOBUSIX PHIHOYHBIX OTHOILIEHUH.
Memanpeomemnuie:
- cOpMHUPOBAHHOCTH Yy OOYYAIOIMMXCA CAMOCTOSITEIPHOCTH B  y4eOHO-TIO3HABATEIbHON
NESITEILHOCTH;
- pa3BUTHE CIOCOOHOCTH K caMOpealln3alluy U LeNeyCTPEMIIEHHOCTH;
- ¢(hOPMHUPOBAHHOCTb Y 00YYAIOLINXCSI TEXHUYECKOIO MBIIUIEHUs U TBOPYECKOr0 NOX01a K padoTe;
- Pa3BUTOCTh HABBIKOB HAyYHO-HCCIIEN0BATENBCKON, HHKEHEPHO-KOHCTPYKTOPCKOM U POEKTHOU
JEATENbHOCTH y 00yJaroIuxcs;
- pa3BUTBIE aCCOLIMATUBHBIE BOZMOKHOCTHU MBIIIJICHUS Yy O0yJaroImuxcs.
Juunocmmuuie:
- c(OPMHPOBAHHOCTh KOMMYHUKAaTUBHON KYJIbTYpbl 00y4arOIMXCsl, BHUMAHUE, YBaXKEHUE K JIIOJSIM;
- pa3BUTHE TPYIOJIIOOMS, TPYLOBBIX YMEHUI M HAaBBIKOB, IIUPOKHH NOJUTEXHUYECKUNA KPYTro30p;
- c(hOpPMHUPOBAHHOCTh YMEHMs IUIAHUPOBAaTh pabOTy IO peaau3alMM 3aMblciia, CIOCOOHOCTH
IpEeIBUAETh pe3yabTaT M JOCTUIaTh €ro, INpH HEOOXOJAUMOCTH BHOCHUTb KOPPEKTHUBHI B
IIEPBOHAYAJILHBIN 3aMbICET,
- c(hOPMHUPOBAHHOCTb CIIOCOOHOCTH K TPOJYKTHUBHOMY OOIIEHUIO M COTPYIHHUYECTBY CO
CBEPCTHUKAMM U B3POCIIBIMU B IIPOLIECCE TBOPUYECKOU JEATEIBHOCTH.
@opMBI IOABEIEHUS UTOTOB peAIN3aLMH IPOrPAMMBI
- BBITIOJIHEHUE MIPAKTUYECKHUX MOJIETOB (BU3yalbHBIX U ¢ FPV);
- IpaKTHUYecKre paboThl MO0 cOOpKeE, MPOrPaMMHUPOBAHUIO U PEMOHTY KBaJpOKOIITEPOB;
- TBOpYECKHE 3aJaHN (IIOATOTOBKA MPOEKTOB U UX MPE3EHTALINsA).

I'on Kon-Bo O06bem yuebHOM
Bo3spact Buyer koHTpOIIS
o0yueHus HeJeNb IpOrpPaMMBbI
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Jannast oOpa3oBaTenbHas MporpaMMa SIBISETCS BBOAHBIM MO/YJIeM U U3y4aeTcs B
TedeHue yaeOHoro roja (34 Henenb, 2 4aca B HEJICNIO).
O0bem nporpaMmbl M BUABI Y4eOHOI padoThl

By yueOHOM paboThI Bcero gyacos

AVIUTOpHBIE 3aHATHS BCEr0, B TOM YHCIE: 85
Jlekumu 27
[IpakTHyecKre 3aHITHS, B T.Y.: 53
JlabGopatopHbie pabOTEI 11
CamMocTosTenpHas moAroToBKa 12
[IpoekTHAas paboTa 19
Bubl TEKYIIEro KOHTPOJIST VCIIEBAEMOCTH 1
O0BeM yueOHOM TpOTrpaMMBI 5

dopma npoBeICHUS 3aHATUN «ICKITUM» TTOAPa3yMeBaeT Takyro (popMy 3aHSTHII, B Mpoiiecce
KOTOPBIX IPOUCXOIUT pa3BuTHe T.Ha3. SOft-SKills (TeopeTnyecknx 3HaHUIT ¥ KOTHUTUBHBIX TPUEMOB)
00yJaroImXxcsi, a HUMEHHO:
- TEXHOJIOTHUS U300peTaTebCcKO pa3sMUHKH U joruka TPU3;
- MPOTUBOPEUNE KaK OCHOBA N300pETEHNS,
- UJealbHbI KOHEUYHBIN pe3ysbTar;
- aJITOPUTM MPOEKTUPOBAHHS TEXHUUECKOW CUCTEMBI,
- KOMaH/1I000pa30BaHHKE;
- paboTa B KOMaH/IC;
- IUYHAs! OTBETCTBEHHOCTh M TaliM-MEHEIKMCHT;
- POEKTHAs JIeATEIHLHOCTH;
- POJIYKTOBOE MBIILICHHE;
- YHUBEpCaJbHasl MUPaMuUa Mporpecca;
- IJJAHUPOBAHUE U TIOCTAHOBKA COOCTBEHHOTO IKCIIEPHUMEHTA,;
dopma TpoBeACHUS 3aHATUN «IPAKTUYECKUE 3aHATHS» IOAPa3yMEBaeT TaKyk (Gopmy
3aHATHH, B IMPOIECCE KOTOPHIX MPOUCXOAMT pa3ButTHe T.Ha3. hard-skills (HaBpikOB M ymeHHIA)
00y4aromuxcs, a MIMEHHO:
- paboTa ¢ MPOCTHIM HHCTPYMEHTOM (OTBEPTKA, MACCATIIKH);
- paboTa ¢ obopynoBanuem hi-tech-niexa (maiika, nasepHas pes3ka);
- paboTa ¢ MporpaMMHBIM oOecliedeHHueM (HacTpoiika JIETHOrO KOHTPOJUIEpa KBapOKONTEpa,
MIPOEKTUPOBAHHUE PaMBbl KBaJIPOKONTEPA);
- yIpaBJIeHUE KBaJIPOKONTEPOM.
MarepuanbHO-TEXHHUECKOE 00ecIieYeHne CM. B IPUIIOKEHUH 1.
[IpaBumna BeIOOPA IPOEKTA U MPUMEPHBIE TEMBI TPOEKTOB CM. B MIPUIIOKEHUU 2.
[Ipumepbl KENCOB CM. B IPUIIOKEHUH 3.



1. COJAEP)KAHUE JOMMOJTHUTEJIBbHON OBPA3OBATEJIBHOM ITPOT'PAMMBI

1 rox o0yuenust

Ne i/ HaumeHnoBaHue TeMbl Copaepsxkanue TeMbl
1 2 3
Teopust MyJJbTHPOTOPHBIX CHCTEM. YCTpoHcTBO MYyIBTUPOTOPHBIX cUCTEM. OCHOBBI KOHCTPYKLUMHM MYJIbTUPOTOPHBIX CHUCTEM.
Baoxk 1. OcHoBbl ynpasJieHus1. [1o1€TnI [IpuHLHIBI yIIpaBIeHUS MYJIBTUPOTOPHBIMUA CHCTEMAaMH.

HAa CUMYJISITOPE.
BBognas nexius o conepxaHuu

Kypca.

[TpuHIMIEL yIIpaBJICHUS U

CTPOEHHE MYJIbTUKOTITEPOB.

TexHuka 6€30IIaCHOCTH HOJIETOB
OcHoOBBI 35tekTpruecTBa. JIuTHii-
MOJIMMEPHBIC aKKYMYIISITOPHI.

JINTHUH-

[IpakTnueckoe  3aHATUA C

MOJIMMEPHBIMU aKKyMYJISITOpaMu
(3apsixa/paspsiika/OaiaHCUPOBKA
/XpaHEeHHE)

Texnonorus naiiku. TexHuka
0€301acHOCTH.

OO0yueHnue namke.

[Tonérel Ha cumynaTope.

Anmnaparypa paauoyInpaBieHUs: IPUHIUI JSHCTBUSL, 00111ee YCTPOUCTBO.
TexHnka 6€30MaCHOCTH MPU padOTe ¢ MYIbTUPOTOPHBIMU CUCTEMAMHU.
ONEKTPOHHbIE KOMIIOHEHTbl MYJIBTUPOTOPHBIX CHCTEM: MPHUHLIMIBI paboThl, oOIiee
YCTPOMCTBO.

JInTuii-noJIMMepHbIE AKKyMYJISATOPBI M WX 3apsiHbIE YCTPOMCTBA: YCTPOMCTBO, MPHHIIMII
JeNCTBUS, METOIbI 3aPsIIKH/pa3psaIKi/XpaHeHus/ 0alaHCUPOBKU aKKyMYJIATOPOB, Oe30macHast
paboTta ¢ 000pyTIOBaHHEM.

[Taiika >1€KTPOHHBIX KOMIIOHEHTOB: IPUHLIUIIBI NTAiKK, 00ydeHue naiike, maiika 3JeKTPOHHBIX
KOMIIOHEHTOB MYJIbTUPOTOPHBIX CUCTEM.

[Tonérel Ha cuMyasATOpE: OOYUEHHE MMOJETAM Ha KOMIIBIOTEPE, MPOBEACHUE YUEOHBIX MOJIETOB

Ha CUMYIIATOPE.




Baok 2.

Coopka u HacTpoiika
KBaJpOKoOITEpPA.
Y4eOHbIe MOJIETHI.

1.

VYrnpapieHue nojaérom
MynbTHKONITEpa. [Ipunimmn
(GyHKIMOHUPOBAHUS MOJIETHOTO
KOHTpOJUIEpA U allaparypsl
yIpaBiIeHUS.

beckoimekTopHbIe IBUTATENN U
perynaropsl ux xona. Ilnatel
Pa3BOJIKU MUTAHMS.

COopxka pambl KBaJApOKOIITEpA.
ITatixa ESC, BEC u cunosoii

YacTH.

OCHOBBI HACTPONKH MOJETHOTO
KOHTpOJIIEpA C IOMOIIIbIO
KomIbtoTepa. Hactpoiika
Anmnapatypsl ypaBJieHUs.
Hactpoiiku nonéraoro
KOHTpOJLIEpa.

NHcTpyKTaX MO TEXHUKE
0€30MacCHOCTH TOJIETOB.

[lepBbie yueOHbIE MONETHI:
«B3NET/MIOCAAKAY, «yAEpKAHHUE HA
3a/IaHHOU BBICOTEY, IEPEMELICHUS
«BIEpEI-HA3a Dy,

«BIIEBO-BIPaBOy». Pa3zbop aBapuitHbIX
CUTYyalUH.

. BeimonHeHue nonéToB: «TOYHAas MOcaaKa
Ha yJAIEHHYIO TOUKY», «KKOPOOOUKay,
UYEITHOK», «BOCBMEPKA», «3MENKaY,

[IonéTHpli  KOHTPOJUIEP: YCTPOWCTBO  MOJETHOIO  KOHTPOJUIEPA, IMPUHLHUIBI  €ro
(YHKIIMOHUPOBAHUS, HACTPOMKAa KOHTpOJUIEpA C TOMOIIbI0 KOMIIBIOTEpa, 3HAKOMCTBO C
POTpaMMHBIM 00eCTIeYeHHEM ISl HACTPOHKU KOHTPOJLIepa.

beckoiekTOpHBIE JBUTATENM W KX PETYISTOPBl XOJA: YCTPOMCTBO, NIPUHLMIIBI HX
(GYHKIIMOHUPOBAHUS, MAiiKa IBUTATEICH U PErysTOPOB.

[Inatel pa3BoAkM mNHUTaHUA: OOLIEE YCTPOWCTBO, XapaKTEPUCTUKH, MaiKa pPEryisiTopoB U
CUJIOBBIX IIPOBOJIOB K IIJIaTaM Pa3BOJKU ITUTAHU.

WNHucrpykTax nepen nepBbiMu yueOHbIMU nosi€Tamu. [IpoBeneHune yueOHbIX MOJIETOB B 3ale,
BBINOJIHEHHE 3aJaHUM: «B3IET/IIOCATKA», «yAEp:KAHWE HA 3aJlaHHOM BBICOTE», «BIIEPEI-
Ha3a1y», «BIEBO-BIIPABO», «TOYHAS MOCAJIKA HA YAAJICHHYIO TOUKY»,

«KOPOOOUKay, 4ETHOK», KBOCBMEPKa», «3MEIKa», «00JIET MO KPYry».

Pa36op aBapuiiHbIX CHUTYaIIHiA.




Hacrpoiika, ycranoska FPV —

OCHOBEBI BHUACOTPAHCIIALINNA: MNPpUHOMUIIBEL  [IE€peaavdu BUJACOCHUTI'HAJIA, YCTPOﬁCTBO n

Baok 3. o0opynoBaHmusl. XapaKTePUCTHKU MPUMEHSIEMOTO 000y I0BaAHUSI.
1. OcHOBBI BUACOTPAHCIISIIUY. VYcranoBka, MOJKIIOUEHHE U HACTPOMKa BUIC0000pYI0BaHUS HA MYJIbTUPOTOPHBIE CUCTEMBI.
[Ipumensiemoe ob60pyn0BaHue, €ro [MunotupoBanue ¢ ucnoaszoBanrem FPV- 06opynoBanus.
HaCTpOMKa.
2. YcTaHOBKA U TIOJKITIOYCHHE
panuonpuEMHUKa U
BHI€0000PYy/TI0BAHMUSI.
3. TlmmotmpoBaHue ¢
ucrnojb3oBanueMm FPV-
Pa6ora B rpynnax Haja PaboTa Hag MHXKEHEPHBIM MTPOSKTOM: OCHOBHI TUTAHUPOBAHUSI TPOCKTHOM paboThI, paboTa HaJ
Baok 4. | uHKeHEPHBIM MPOEKTOM. MIPOEKTOM B COCTaBE KOMaH/IbI.

1.

[TpuHIUIIBI CO3/1aHNST UHKEHEPHOU
MIPOEKTHOM pabOTHI.

OcHogsl 3D-nrevatn u 3D-
MO/ISITUPOBAHUS.

Pabota B rpynmax Han

WHXEHEPHBIM [TPOEKTOM
«becniunoTHast aBUALIMOHHAS CCTEMAY.
[ToaroroBka mnpe3eHTauu
COOCTBEHHOU MPOEKTHOM

paboTHI.

OcHoBbl 3D-nevatn u 3D-monenupoBaHus: mMpUMeEHsieMoe 000pyIOBaHHE U MPOTPAMMHOE
obecrnievyeHue.

[IpakTuueckass pabota B Tpynmax HajJ HWHXKXEHEPHBIM NPOEKTOM mo Teme «becnmuioTHas
ABHAIIMIOHHAS CHCTEMA).

[ToaroroBka U MpOBEJEHHUE MPE3ECHTALIMH 10 TPOEKTY.




YYEBHO-TEMATUYECKHWH IJIAH

O0beM 4YacoB

B Tom ®opma KOHTPOJIsA
qucJie TI
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1 2 3 4 5 6 7
Teopusi MyabTUPOTOPHBIX cucTeM. OcHOBBI ynpaBJieHus. [101€TbI
buaok 1. 16 10 6
HAa CUMYJISITOPE.
1. BBogHas nekuus o coepkaHuu Kypcea. 1 1 0
2. [TpyHIMIBI YIIPABICHUS M CTPOEHUE MYJIbTUKONITEPOB. 1 1 0
3. OCHOBBI TEXHHUKH 0€30IIaCHOCTH HOJIETOB 1 1 0
4. OcHOBBI 271eKTpUyecTBa. JINTHIi- MONIMMEpHbIE aKKYMYJISTOPBI. 1 1 0




5. IIpakTrdeckoe 3aHATHS C TUTUI- TIOJUMEPHBIMU aKKYM YJISITOPAMHU

[TpakTrueckas padoTta c

5 1
(3apsinka/paspsiaka/OaaHCUPOBKA/XpaHCHHE) 3apsAHBIMUA YCTPOUCTBAMH.
6. Texnomorua naiiku. Texanka 0€30IIaCHOCTH. 1 0 [Taiika mpoBOIOB.
7. OOydeHue maiike. 2 1
8. [lonéTel Ha cUMYIATOPE. 5 4 [Tonérel Ha cumymsTOpE.
biok 2. COopka u HAaCcTpOMKa KBaJApOKoNTepa. Y YeOHBIE TTOJIETHI. 25 18 [IpakTrueckas pabota
1.00yueHne HaBbIKaM MUJIOTHPOBAHUS KBAJAPOKONTEPA HA IPUMEPE .
i p . P p pHUMep 2 1 YyeOHble ITOIETHI
UTPYLIKU 3aBOJICKON COOPKHU
2.Vupasienue nojaeTtoM MyibTHKONTEepa. [IpuHImm GyHKITMOHUPOBAHUS 5 1 COopka u HacTporKa
MOJIETHOTO KOHTPOJUIEPA U alllaparypsl YIpaBICHUS. KBaJIpOKOITEpa
3.beckoieKTOpHBIE ABUTATENH U PETYIATOPHI X XoAa. [1naTsr 5 1
Pa3BOJIKU MUTAHUS.
4.COopka paMbl KBaJIpOKONTEpA. 4 3
5.I1aiika ESC, BEC u cunoBoii yactu. 3 1
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6. OCHOBBI HACTPOMKHU MOJETHOIO KOHTPOJLJIEPA C TIOMOIIbIO
KomIbroTepa. HacTpolika annaparypsl yrpaBieHUs

7. WHCTpyKTa)x 10 TeXHHKE 0€30MaCHOCTH MOJIETOB.

8. TlepBblie yueOHBIC MOJIETHI: «B3JIET/TIOCATKAY,

VYueOHbIe TOJETHI

9.I1Tonétel: «ynepKaHue Ha 33JaHHOM BBICOTE», IEPEMEIIECHHUSI «BIIEPET-
HazaJy, «BJIEBO- BIIpaBoy. Pa3bop aBapuilHbIX CUTYyalIUH.

YyueOHBbIE TTOJIETHI

10. BeimonHeHne MojaETOB: «TOYHAS MOCA/IKa HA YAATICHHYIO TOUKY»,
«KOpPOOOUYKay, «YEITHOK», «BOCBMEPKAY, «3MEHUKa», «00JIET IO KPyry».

YyeOHble ITOIETHI

binok 3.

Hactpoiika, yctanoBka FPV — o6opynoBanusi.

[TpakTrueckas pabota

1. OcHoBsl Buneotpancisiuuu. [Ipumensemoe o6opyaoBanue, ero
HAaCTpOMKA.

VYcranoBka
BUJICO000PYIOBAHHUS.

2. YcTaHOBKa U MOAKIIOYCHHUE PATuOTIPUEMHUKA 1
BUJIC0000PYAOBAHHUS.

3. [TunotupoBanue ¢ ucnons3oBanueM FPV- o6opynoBanus.

IToNETHI «OT MEPBOTO JTULAY.
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broxk 4. Paborta B rpynmax HaJ WH)XEHEPHBIM ITPOEKTOM. 19 5) 14 [TpakTrueckas padota
1. IIpuHIMIBI CO3/1aHUS UHKEHEPHOU TPOEKTHOM paboTHI. 5 1 4
CamocTosTenbHas
MOJITOTOBKA TPYITOBBIX
WH)KEHEPHBIX MPOCKTOB.
2. OcHoBsl 3D-neuat 1 3D-mMonenupoBaHus. 6 2 4
3. PaGora B rpymnmnax HaJ HHXEHEPHBIM MTPoeKToM «becnunoTHas 5 1 5
aBUAIMOHHAS CUCTEMAY.
4. IloaroTroBka mpe3eHTalud COOCTBEHHOM MPOEKTHON PabOTHI. 1 1 0 CaMOCTOSITEIHHO
W TOroBslii KOHTPOIb 1 0 1 3ammTa npoekTa
[Ipe3eHTanus u 3anTa rpyninoi cCOOCTBEHHOTO HHXEHEPHOTO MPOEKTa 1 0 1
Hroro: 85 32 53 85
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4. INTAHUPYEMBIE PE3YJIbTATbI
[Ipennonaraemple pe3ynbTaThl OCBOCHHUS TMOJHOTO Kypca 0OydeHHs 1O AOMOJHUTEIBHOM
oOmeoOpa3oBarenbHOi  oOmiepa3BuBatomeld  nporpamMme  «becnuiaoTHble JieTaTeabHbIe
annapaTtb» chOpPMYINPOBAHBI UCXOIs U3 TPEOOBAHUH K 3HAHUSAM, YMEHHSM, HaBBIKaM, KOTOPBIE
ydamuecs: JOJDKHBI TPUOOpecTH B Ipoliecce OOy4YeHHsT Ha BCEX Trojax, C Y4eToM Meled H
IIOCTABJIEHHBIX 3aj1au.

Jluunocmuvie pezyibmamoi 0c80eHUsL OONOHUMENLHOU 00Ue0bpa3z08amenbHou
obwepazsusarowelt nPpocpammbl
- YBOKHUTEILHOE OTHOIIIEHHE K KYJIbTYPE CBOETO HAPOa;
- OTBETCTBEHHOE OTHOIICHNE K 00Yy4EHUIO;

- TOTOBHOCTb M CIIOCOOHOCTh K CAMOPA3BUTUIO U CaMOOOpPa30BaHMIO HA OCHOBE MOTHUBALMM K
00yUYEeHUIO U IO3HAHUIO B 00JIACTU HAYYHBIX TEXHOJIOTU;

- OepeKHOE OTHONIICHHUE K JYXOBHBIM IIECHHOCTSIM

- HpPABCTBEHHOE CO3HAHWE, YYBCTBO, IIOBEJCHHE HA OCHOBE CO3HATEIBHOTO YCBOCHUS
00111eYeI0BEUeCKIX HPAaBCTBEHHBIX IIEHHOCTEH;

- OCTETHYCCKHUC HOTpC6HOCTI/I, LHECHHOCTH 1 YYyBCTBaA.

Memanpeomemnvle pe3ynbmanmuvl 0C80e€HUsI OONOJIHUMENbHOU 00ueobpaz08amenbHOU
obujepassusaroweri npocpammbl

Vyamnmecs Hay4daTcCsa Ha JOCTYIIHOM YPOBHE:

- OCBamBaTh CIIOCOOBI PEUICHHS MPOOJIEM TBOPYECKOTO M HAYYHOT'O XapakTepa M OINpelesICHUs
HanOosiee YpPEeKTUBHBIX CIIOCOOOB JTOCTHKEHUS PE3YJIbTATA;

- OPraHu30BbIBATh COTPYAHHUYICCTBO C IEAAroroM u CBEpCTHUKaAMU, pa60TaTL B I'PYIIIIC;
- BJIaJICTb OCHOBaAaMU CAMOKOHTPOJISI, CAMOOLICHKH

- IPOAYKTUBHO O6IJ_I8.TBCH u BSaHMOﬂCﬁCTBOBaTL;

- pa3BHUBATb XYAOXKCECTBCHHBIC, ICUXOMOTOPHBIC, KOMMYHHUKATHBHBIC CHOC06HOCTI/I;

- pa3BUBaTh HAOMIOIATEILHOCTh, ACCOLIMATUBHOE MBIIIJICHUE, 3CTETHUECKUI U Xy10’KECTBEHHBIH
BKYC U TBOPYECKOE BOOOpaKEHHE.

IIpeomemmvie pe3ynvmamuvl 0C80eHUS OONOIHUMENLHOU 00We0bpaA308amenbHOU

obwepaszsusaroueli NPopammbl
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Yuyamnuecs mo3HakoOMATCS:

C TEXHOJIOTUEH N3rOTOBJICHHS KBaJpaKomnTepa u3 OpocoBOro Marepuala,

CO CXCMAaMHM HU3TOTOBJICHUS KBAAPAaKOIITCPA,

C UCTOpUEN BOSHUKHOBEHHMS KBaJPAKOIITEPA
- ¢ mpaBwiamu Th, co cxemaMu U3roTOBJICHUA.

VYyamuecs Hayyarcs:

noAOUpaTh KOPIYC, COOTBETCTBYIOIINE IIETH, MOAOUPATh LIBETA IAJIST U3IEIH;

YUTaThb CXEMBI,

- CaMOCTOSTEIbHO COOMPATH MOJIENIKH 110 CXeMaM, BBIOMPATh U3JIENHsl, KOTOPbIE CaMU JETH OyIyT
BBITIOJTHSATD.

00paIaThCs ¢ KOJTIOUUMHU U PEKYIIIUMU HHCTPYMEHTAMH, KJISSAIIIUMHA COCTaBaMH,
VYyamuecs nosy4at BO3MOXKHOCTb TPUOOPECTH:

- IepBOHAYAILHBIC TIPE/ICTABJICHUS O BIMSIHUY HAYYHOTO TBOPYECTBA HA PA3BUTHUS ICTETUICCKOTO
BKYyCa, BOOOpaKCHHUS;

- HaBbIKH HCIIOJIHCHU S ITOACTIOK U3 6YMal"I/I, KapTOHa, miactmacca!

I.LKOMILUIEKC OPTAHU3AIIMOHHO-IEJAT OTHTYECKHX YCJIOBUI

Kanennapusie yaeOHbIe TpaduKy JOTOTHUTEILHONW 00111€00pa30BaTEIbHOM 00IIIepa3BUBAOIIICH
nporpamMmmbl «becnHI0THBIE JeTaTeIbHbIe alNapaThD €XEroJHO TPUHUMAKOTCS
MEeIarOTHYECKUM COBETOM B COOTBETCTBHUHU C YUCOHBIMH IIJIAHAMU, PACIIMCAHHEM Ha TEKYIIHHA
YUYEOHBIH T'OJ1 M YTBEPIKAAIOTCS IUPEKTOPOM yupexaeHus (cM. [Ipunoxenue 3).

2. YCJIOBUsI PEAJIM3ALIMU ITPOI'PAMMBI

AnnapaTHoe M TeXHHYecKoe ofecreyeHue:

— PaGouee mecTo oOyyaromerocs:
HOYTOYK: TPOM3BOJUTENBLHOCTh Tpolieccopa (mo Ttecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): we menee 2000 emuHui; 006bEM
orepaTtuBHOM mamsTH: He MeHee 4 1'0; 06béM HakonuTens SSD/eMMC: He meHee
128 I'0 (M1 COOTBETCTBYIOLIHH 10 XapaKTEPUCTHKAM MEPCOHAIBHBIA KOMITBIOTEP
C MOHUTOPOM, KJIaBHATypOl U KOJIOHKAMH);
MBIIIIb.

— Palouee MecTo HacTaBHUKA!
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HoytOyk: mporeccop Intel Core i5-4590/AMD FX 8350 — ananoruuHasi wiu
Oonee HOBas MojieNb, Tpadudeckuii mpoueccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 — ananoruynas win OoJjiee HOBasi MOJICIIb, 00BbEM OIEPATUBHOM
namstu: He meHee 4 ['6, BuaeoBbixoq HDMI 1.4, DisplayPort 1.2 unu Gonee HoBast
MOJIeITb (MITH COOTBETCTBYIOIIUIT IO XapaKTEPUCTHKAM ITEPCOHATIBHBINA KOMITBIOTED
C MOHHUTOPOM, KJIABUATYPOU M KOJIOHKAMH );

MPE3EHTAMOHHOE 000PYI0BaHHE C BO3MOXHOCTBIO MMOIKIIOUCHHS K KOMITBIOTEPY
— 1 KOMILIEKT;

GuuImIapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasi JOCKa, COOTBETCTBYIOLIUI HabOp
MUCbMEHHBIX MPUHAIICKHOCTEH — | 1IT.;

enuHas cetb Wi-Fi.

IIporpamMmHoe odecneyenune:
— o(ucHOe IporpaMmMHOe 00eCIIeYeHHE;
— mporpaMMHoe oOecrieueHue i TpéxmMepHoro MojenupoBanus (Autodesk Fusion
360);

— TpaduvecKuil peaakTop.

Pacxoanblie MaTepuaJibl:

Oymara A4 nmist pucoBaHUS U PACTICUaTKH;

Oymara A3 nmmist pucoBaHUS;

Ha0Op MPOCTHIX KapaHaaleld — Mo KOJUYECTBY 00YyUYaIONTUXCS;
Ha0Op YEPHBIX MAPUKOBBIX PYyUEK — MO KOJUYECTBY OOyUarOMINXCS;
kieit [IBA — 2 mit.;

KJIef-KapaHJall — 10 KOJIMYECTBY 00yUaroInXcs;

CKOTY IPO3paYyHbIN/MATOBBIA — 2 TIT.;

CKOTY JIBYCTOPOHHUIA — 2 IIIT.;

KapToH/TOppoKapToH I MakeTupoBanus — 1200*800 MM, mo ogHOMY JHCTY Ha JBYX
00yJaroImXxcs;

HO MaKETHBII — I10 KOJIMYECTBY O0yUaIOIINXCS;

JIE3BHS IS HOKA CMEHHBIE 18 MM — 2 miT.;

HOKHHUIIBI — T10 KOJIMYECTBY O0yYaIOIINXCS;

KOBPHK I PE3KU KapTOHA — IO KOJMYECTBY 00YUarOIINXCS;
PLA-nactuk 1,75 REC HecKOIBKHX
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3.®@OPMbI KOHTPOJISA

IIpuémbl 1 MeTOABI

Paszpnen . Texnunueckoe ®opmbl
Dopmbl OpraHu3anuu JuaakTHYeCKUH
WIH TeMa . OCHAILIEHHUE No/ABeIeHUs
3aHATHH o0pa3oBaTeIbHOIO MaTepual .
NporpamMmbl 3aHATHH UTOTOB
npouecca
Teopusi MyJJIbTHPOTOPHBIX
P y poTop Jlexmus, 3anuvcu B TETpaIsX, ITonér Ha
cucTeM. becena no Teme 3aHsTHS, . WNHTepakTuBHas
JTUCKYCCHS CITPaBOYHBIN cumynstope 6e3
OcHoBBI ynipaBJieHHS. UHAMBHUAyallbHas paboTa JI0CKa, HOYTOYK ¢
. MPAaKTUYECKOE Marepuain u3 [10 msa omuOoK
IMonéTnl Ha c 10 I10, RC-mrynbT
3aHsTHE M0JIETOB MUJIOTUPOBAHUS
cUMYJISITOpe.
Coopka n WNHTtepakTuBHas TectoBbie MOJETHI
. Jlexmus, NucTpykuus no
HACTPONKa PaGora B rpynmnax, . | J0ocKa, HOyTOYK ¢ Ha
JMCKYCCHS, cOopKe, CIIpaBOYHBII
KBa/IpOKoOINTEpA. UHAMBHUAyalIbHAs paboTa I10, COOCTBEHHOPYYHO
. MPAKTUYECKOE marepuai u3 [10 ms
Y4yeOHblIe MOJIETHI. c 10 KBaJpOKOIITEP, coOpaHHOM
3aHsTue, Workshop I0JICTOB
RC-nmynbT KBaJpOKOITEPE
Hacrpoiika, NurepaktruBHas
ycranoska FPV b JI0CKa, HOYTOYK C
eKLIHUA, .
— o0opynoBaHusl PaGora B rpynmax, CnpaBouHbIit 10, Beinosnnenue
JCKYCCHS, .
Y UHAMBUAyallbHas pabota | marepuan u3 [10 mus KBaJIpOKOIITEP, monéros ¢ FPV-
PAKTHYECKOE
c 110 I0JIETOB ouku s FPV- o0opynoBaHHEM
3ansTHEe, WOrkshop
nojieToB, FPV-
MOJYyJb
Padora B rpynnax Meropn 3anauy, Hoyt0yx,
. PaGora B rpymmax 3anucu B TETpaasix 3amuTa npoeKTa
METO/I KEWCOB, WHTEPAKTHUBHAS

HaJ{l MHKCHEPHbIM
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NMPOEKTOM. paboTa B rpymnmax JIOCKa
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4. OHEHOYHBbIE MATEPHUAJIbI

B AaHHOM Ppa3aciic OTPaXar0oTCsA ONCHOYHBIC MAaTCpHaJibl, ITO3BOJIAIOMINUE OMIPCACIIUTD JOCTHMIKCHUC YUAlllUMUCH

IJIJAHUPYEMBIX pe3yJIbTaTOB.

OHQHKCI pesyiomamueHocmu

peanuzayuu OONOJIHUMENbHOU 00Ue0bpa3oeamebHOl 0ouepazsusauell NPocpPammbl

BxoaHasi fTMarHocTukKa

Husxuii yposenw

Cpeonuii ypogers

Buicoxuii yposens

Kpumepuii 1: Teopemuueckue 3nanust

0 JaHHOM HaITpaBJICHUU

[TonHOE OTCYTCTBHE NIPEACTABICHAN

HNmeroTcs mpeacTaBieHus o
JTAHHOM HalpaBJICHUU

3HaHuEe TEXHOJIOTHH
W3TOTOBJICHUS KBAAPaKOITEPa

Kpumepuui 2: Bradenue cneyuanvbroti mepmunonocueti

Hesnanue TepmuHoIOTHH
U3y4aeMoro Kypca

HesnauutenbHble npoOensbl B
3HaHUE TEPMHUHOJIOTHH Kypca

3HaHHE TEPMUHOJIOTUH Kypca

Kpumepuu 3: [Ipakmuueckue ymenus

U HABLIKU NPedyCMOMPEHHbIE NPOSPAMMOLL

Heymenue nonb3oBatbes (cnaboe
YMEHHE) T0JIH30BATHCS KOJIOIIUMHU
U PEXYIIMMHU HHCTPYMEHTAMH,
KJIEAIIMMHU COCTaBaMU; HEYyMCHHE
M0JIb30BaThCA MHCTPYKIIMOHHO-
TEXHOJOTHYECKUMH KapTaMH

YMeeT npaBHIbHO MOJIb30BATHCS
pacipoCTpaHEHHBIMH
UHCTPYMEHTAMH, UMEET
MPEJICTaBICHHUE O MOJIb30BaHUE
UHCTPYKIIHOHHO-
TEXHOJIOTHYECKON KapTOM.
Hmerorcst HeOO0IbIINE HABBIKU
paboTHI ¢ TPUPOTHBIM
MaTepUajoM, ¢ IpsHKe, HUTKaMH

YMeHue npaBUIbHO
M10JIb30BAThCS HHCTPYMEHTAMU,
yMmeHue paboTats ¢
HMHCTPYKIIMOHHO-
TEXHOJIOTUYECKON KapTOM.
NmeroTcst HaBBIKH paObOTHI C
MIPUPOIHBIM MaTEpUAIIOM, C
NpsOKei

Kpumepuu 4: Teopueckue Hagviku

OTtcyTcTBUS TBOpUYECTBA B paboTe

Heb6onpmme npospienus
TBOPYECTBA B OCBOCHUH Y4€OHOTO
MaTepuaia

YMepeHHoe NposiBICHHE
TBOPUYECTBA B OCBOECHUH Y4€OHOTO
Martepuaina

Kpurepuu 5: CamocTosiTeIbHOCTD

Heymenue paborath

9HI/ISO,Z[I/I‘IGCKI/IG IIPUMCHCHHA

HCpI/IO,I[H‘{eCKoe IMPUMCHCHUA

CaMOCTOSITEJILHO CaMOCTOSITEIBHOCTH PabOThI CaMOCTOSITEILHOCTH B paboTe
Tekylas IMarH0CTUKAa
Huszkuu yposenw CpeoHuil yposeHs Buvicokuii ypoesens

Kpumepuu 1: Teopemuueckue snanus

OtcyrcTBUE 3HAHMI (cradble
3HaHUS) TEXHOJIOTUH U3TOTOBIICHUS
U3JIeNui, He3HaHUE MTPABUI
oOpaleHus co crenralbHbIMU
MHCTPYMEHTaMHU

HesnauutenbHbie mpoOenbl B
3HAaHUU TEXHOJIOTUHU U3TOTOBIECHUS
151631 (1707

HpO‘lHOC 3HAaHHUEC TCXHOJIOTHHU
HU3TOTOBJICHUSA U3ACITUA

Kpumepuii 2: Bradenue cneyuanvhoti mepmMuHono2uu

Cnaboe 3HaHUE TEPMUHOJIOTHH
Kypca

He3nauutensHblie HpO6CJILI B
3HAHUU TCPMHUHOJIOTHH KypCa

3HaHHe TCPMHHOJIOTUH KYypCa
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Kpumepuii 3: Ilpakmuyeckue ymeHus u HagwiKu, npedycmMomperHble npocpammoll

Cnaboe yMeHue TOJIb30BaThHCS
CliCcMaJIbHBIMU UHCTPYMCHTAMU,
ciabble HaBBIKU PabOTHI C
UHCTPYKIMOHHO-
TEXHOJIOTUYCCKUMU KapTaMU,
CJIa6I)Ie HAaBBIKU BBITIOJTHCHUA

1563 (07071

YMeHue npaBUILHO
II0JIb30BaThCsl OOJIBIIEH YaCThIO
CIIELMAJIbHBIX UHCTPYMEHTOB,
YMEHUE BBIOJIHATh U3JEINS IIPU
HEeOO0JIBIION MOAJEPAKKE Mearora

YBepeHHast paboTa ¢
MHCTPYKLMOHHO-
TEXHOJIOTMYECKUOUN KapTOH;
11e1eco000pa3HOE UCII0JIb30BAHNE
MHCTPYMEHTOB, aKKYPaTHOCTb,
HKOHOMHUYHOCTb B PacX0JI0BaHUU
MaTEepUajIoB, IPOYHbIE YMEHUS U
HaBbIKU PabOThI

Kpumepuu 4: Teopueckue nagvixu

OTtcyrcTBUE TBOpUYECTBA B paboTa

Coueranue penpoyKTUBHBIX U
TBOPUYECKUI HABBIKOB

BriaBuxeHre HOBBIX HJIEH,
CTPEMJICHHE UX BOIUIOTHTH B
cBoeii pabote

Kpumepuui 5: Camocmosmenvnocms

Heymenue paGoTatsb

CoueTaHne HAaBBIKOB

CrpemiieHre Kak MOXHO Yalle

CaMOCTOSITEJILHO CaMOCTOSITENILHOIN pabOThI 10 MIPOSIBJISITE CAMOCTOSTEILHOCTD B
PYKOBOJICTBOM U KOHTPOJIEM pabote
nezarora
HToroBasi AMarHoCcTUKa
Husxuii yposenw Cpeonuii ypogens Buicoxuii yposens

Kpumepuii 1: Teopemuueckue 3nanus

Cma0oe 3HaHNe TEXHOJIOTHHA
HM3TrOTOBJICHUE U3NIEIIHH, c1aboe
3HAHHE MPABWIT OE30TTACHOCTH TPYa

Hesnauntenbabie mpoOebl B
3HAHUH TEXHOJIOTUHA
W3TOTOBJICHUS U30CIIUU

[IpouyHoe 3HaHUE U3TOTOBJICHUE
U3Ienni

Kpumepuii 2: Bradenue cneyuanbHoti mepmMuHoiocuu

Crnaboe 3HaHHUE TEPMUHOJIOTHH
Kypca

HesnauutenbHble npoOenbl B
3HaHUM TEPMHUHOJIOTHH Kypca

OtcyrcTBUE TPOOEIOB B 3HAHUU
TEPMHUHOJIOTHH Kypca

Kpumepuui 3: [Ipaxmuueckue ymeHus u Hagwvlku, npeodycCmMompeHHble NPpocpammou

JlomryckaeT OnMOKU B TEXHOJIOTUU
W3TOTOBIICHUSI U3JICIUH,
HEaKKypaTHOCTh B paboTe, OITMOKH
B 0OpAIICHUH CO CTICIUATbHBIMU
WHCTPYMEHTAMH, CJIA0bIe HABBIKH
paboTa ¢ TEXHOJIOTUYECKON KapTOou

VMeHue pa3pabarsiBaTh
COOCTBEHHBIC 3CKHU3 U3/CIIH,
JOTYCKAIOTCSl HE3HAYHUTEIIbHbIC
OLIMOKU B TEXHOJIOTHU
W3TOTOBJICHHS M3/ICITHS,
IPHCYTCTBUE HABBIKOM
aKKYpaTHOCTH, 3KOHOMUYHOCTH
B paboTe ¢ MaTepuaiamu,
COOITI0/IEHNE TIPABUIT TEXHUKH
0€30I1aCHOCTH I0JT KOHTPOJIEM
negarora

YBepenHas padota ¢
TEXHOJIOTUYECKON KapTOil; YMEHHE
paspabaThiBaTh COOCTBEHHBIN
9CKU3 U3/IETUS U TEXHOJOTHUIO €ro
U3TOTOBJICHHUSI; 11€TIECO00pa3HOe
MCIO0JIb30BaHNE UHCTPYMEHTOB,
AKKypaTHOCTh, 5KOHOMHUYHOCTb B
pacxo/I0BaHUU MaTepUAJIOB

Kpumepuu 4: Teopueckue nagvixu

Cnalble posIBIEHUS TBOPUECTBA

YMepeHHLIe MIPOABJICHUA
TBOPYCCTBA B pa60Te

HpO}IBHeHI/Ie WHAUBUAYAJILHOTO
TBOPYECKOI'O MMOAXO0Ja K
BBINOJIHEHHIO JTI000T0 n3aciua

Kpumepuii 5: Camocmosmenvrocmuo

CraOble HaBBIKU CaAMOCTOSITEIIBHOM
paboThI

YMepeHHOE IPOSBICHUE
CaMOCTOSATENBHOCTH B paboTe

BricokopazBuToe ymeHue
CaMOCTOSTEILHO, 0€3 TTOMOIIU
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neaarora, BbIIIOJHATH U3ACTIHUA

5. METOAUYECKHUE MATEPHAJIbBI

Opranusanun ~ 0o0pa3oBaTeNBHOTO  Mpollecca MO JOMOJIHUTEIBHOH  001eoOpa3oBaTeIbHON
oOrIepa3BUBAOIICH MPOTPaMME OCYIIECTBISIETCAOYHO-3A0UHO, 8 PA3HOBO3PACMHbIX epynnax.  KoMIlIeKcHbIe
3aHATUA MPOXOJAT II0 KOM6I/IHI/IpOBaHHOMy TUITY, TaK KaK BKJIIOYAaC€T B ceos IMOBTOPCHUC HpOi/JI)IeHHOFO,
00BsICHEHNE HOBOTO, 3aKPEIUICHNE MaTepralia U TI0JIBeIEHIE UTOTOB.

Ha 3aHATHAX UCTIONB3YIOTCA CIENYIOMINE opMbl U MEMOObl peanu3ayuu NPocpammbi.

Paznuunbie ¢hopmsr yaeOHOM paObOTHI (BU 3aHITHS) CYIIECTBEHHO MOBBIMIAOT 3PPEKTUBHOCTH 3aHITHIA
M WHTEpec oOydJarommxcsi K HHM. [IporpamMmma mpemycMaTpuBaeT HCIHOJIb30BaHWE  (HPOHTAIBHOM,
WHAUBUAYAJIIbHON, IpynmnoBoi GopMm yueOHOU paboTsl yuamuxcsa. OponranbHas Gopma mpenanoaraer nojgagy
y4eOHOTO MaTepraia BCeMy KOJUIEKTUBY ydaniuxcs. UHauBHuyanbHas popMa mpernoiaraeT cCaMoCTOSITEThHYIO
paboty ydamerocs. [Ipu 5ToM memaror okasplBaeT ydamieMycsl TaKylo IOMOIb, KOTOpas HE IMOJABISIET €To
AKTUBHOCTH M CIIOCOOCTBYET BBIPAOOTKE HABBIKOB CAMOCTOSTEIBLHOW paboThl. B xome rpymmoBoit paboThl
yUYaluMcsl IpeoCTaBIsAETCs BO3MOKHOCTh CaMOCTOSATEIbHO MOCTPOUTH CBOIO pabOTy Ha OCHOBE MPHUHIIMIIA
NeSIThJIBHOCTHOTO MOJAX0Ja. ['pynmoBble 3aHATHS TO3BOJIAIOT BBINOJHATH CIOKHBIE TPYJOEMKHE pabOThHI ¢
HaUMEHBIIMMHU 3aTpaTaMH MaTepHraia u BpeMeHu. [Ipu aToM kaxxaplid oOyuaroniuiicss orpabaTeIBacT MpUEMbI Ha
OTIIeTIbHOM (hparMeHTe, KOTOPBIH SIBIISETCS YaCThIO LIETIO0T0 U3JIENHSL.

Ecimu roBoputk 0 ¢opmax ydeOHBIX 3aHSATHI, TO OCHOBHAs Macca y4eOHOrO BPEMEHW OTBOJHUTCS Ha
JICKITMOHHO-TIPAKTUYECKUAE 3aHATHS, TJIe ONTUMAIBHO COYETAIOTCS TEOPHS U MPAKTUYCCKUE YIPAKHEHUSA. ITO
oOycioBiieHo crienudukoi Kypca: 9To0bl 3()(PEKTUBHO OBJIAJIETh HABBIKAMH Pa0OTHI ¢ OyMaroid M HUTKaAMH,
HY)XHO BCIIJ 32 TCOPETUYECKMM H3YYCHHEM NPUEMOB OTpadOTaTh WX Ha MpakTHKe. B ymcTOoM BHIE
MPAKTUYCCKHUE U JICKIIUOHHBIC 3aHSATHS MTPEJICTABIICHBI B MEHBIIICH CTCIICHH.

ITomumo nexuuii u MPAKTUYICCKUX 3aHATHH IporpamMmma npeaAyCcMarpuBacT BbICTABKH, KOHKYPCHI
HpO(bCCCI/IOHaJIBHOFO MacCTepCTBAa, TCCTUPOBAHUC.

BLICTaBKI/I, SApMapKH, KOHKYPCBI HpO(i)eCCI/IOHaJ'ILHOl"O MACTCpPCTBa IIO3BOJIAKOT IHPOACMOHCTPHUPOBATDH
pe3yibTaThl CBOUX TPYHAOB 34 OHpeZ[eHeHHLIﬁ nepuoa BPEMCHH. OTO TO3BOJISET yqamuMcest KpUTUUYCCKU
OLICHMWBATbL CBOU pa60TH, Jydqmi€e IMOHATb HUX JOCTOMHCTBA W HEAOCTATKU, YTO SABJIACTCA CTUMYJIOM JJIA
JaJIbHEHIIIETO TBOPYCCKOTO pOCTaA.

B nporpamMme nNpeayCcMOTpPpCHBI KOHTPOJILHBIC YACHI ITOCJIC U3YUYCHUS KAXKI0TO Osoka. Ha Tux 3aHatusx ncaaror
MMpOBOAUT TECThI, AHKCTHPOBAHUC, BUKTOPUHBI, BBICTABKU C HCJIBIO BLBIABJIICHUA KAa4YCCTB 3HaHI/II71, YMeHHﬁ,
HaBbIKOB 06yqaromnxc51.

Uro kacaercsi memodos PabOTHI, TO TMporpamMma IpeAnoJiaraeT COYeTaHUs PEenpoaAYKTHMBHONH U
TBOPUYECKOH JIEATENBHOCTH. BO BpeMs 3HaKOMCTBA C HOBBIM MaTEPUAJIOM JIESTEIILHOCTh HOCUT PENPOIYKTUBHBIN
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XapakTep, TaK KaK ydalluecss BOCIPOMU3BOIAT 3HAHUS M CIIOCOOBI JeiicTBUi. PernpoaykTuBHas NesTeIbHOCTD
BbIpakaeTcs B popme yrpakHeHui. [Iouck HOBOTro CTHIIS, HOBBIX 3JIEMEHTOB, CO3aHuUs paboT M0 COOCTBEHHOMY
ICKU3Y ABJIIETCS IPUMEPOM TBOPYECKOH NEATEIBHOCTH.

Cpeny METOJIOB, OIIPENENIIEMBIX 110 UCTOYHUKY WH(GOPMAIMU, HA 3aHATHUAX UCHOJb3yeTCs 0O0bsICHEHUE
(Ipu 3HAKOMCTBE COCBOMCTBAMU OyMaru, Nps>kKu, HUTOK, C TEPMUHAMU), THCTPYKTAXK (0OBSICHEHNE IPAaBUIIbHBIX
MIPUEMOB padOThI, HCIIPABJIICHUE U TIPEIYNPEXKICHUE OMHO0K), 6ecena (HeoOxoauma it MPpUoOPETEHUST HOBBIX
3HAaHUH W 3aKpeIUieHWsI UX MyTeM YCTHOTO oOMeHa MHEHHWsMH). boibinoe oOpa3oBaTenbHO-BOCHUTATEIBHOE
3HaYeHHE HMEI0T Oecenpl. JleMOHCTpalMOHHBIE METOJBI PEATH3YIOT NPUHIMII HArSIHOCTH OOYyYeHHSI.
JleMoHcTpalys NPUCYTCTBYET IPAKTUUECKU Ha KaX/I0M 3aHATUU U COUYETAETCS CO CIIOBECHBIMHM METOJIaMHU.

[Temarory HeoOX01MMO AOOMBATHCS PAIIMOHATBLHOTO BEIOOPA METOIOB U ONTHUMAIBHOTO UX COUECTAHMS.
Bocnumamenvuas cocmasnaiowan pezynomamos:

YBiedenne peOEHKa M30paHHBIM BUIAOM JESATCIEHOCTH BBIPAXKACTCS B MPOSBICHUM WHHUIIMATHBHI Ha
3aHATHH, CHCTEMATHYEeCKOM YYAaCTHU B KOHKypCaX M MEPONPHATHIX H PE3YJIIbTATHBHOCTH JIEATCIIEHOCTH.
CrocoOHOCTh paboTaTh B KOJUIEKTUBE U JCIUTHCSA JTUIHBIM OTIBITOM. OTBETCTBEHHO OTHOCHUTCS K pe3yiIbTaTaM
BBITIOJTHSIEMOU pabOTHI.

TemaTnka 3aHATHI CTPOUTCS ¢ YIETOM MHTEPECOB yJaIUXCsl, BO3MOKHOCTH X CaMOBBIpaXkeHus. B xone
YCBOCHUA AC€TBMU COACPKAHHUA IMPOrpaMMBbl YUYHUTBIBACTCA TEMII PAa3BUTUA CIICHHUAJIBHBIX YMeHI/Iﬁ 1 HaBBbIKOB,
CTETeHb MPOJBUHYTOCTH TI0 00pa30BaTEIIFHOMY MapIIpyTy, YPOBEHb CAMOCTOSITEIILHOCTH, YMEHHE paboTaTh B
KoyuiekTuBe. [Iporpamma mo3BoJisieT MHINBUAYATU3UPOBATh CIOKHBIE PaOOTHI: 00Jiee CHIIBLHBIM JIETSM OyZIeT
MHTEPECHA CII0KHAsI KOHCTPYKIIMS, MEHEE MO0 TOBICHHBIM, MOKHO MPEIUIOKHUTH padoTy mporie. Bee 3anHsaTus
YCTPOEGHBI TaK, YTO KaXKJI0€ 33JJaHHEe JaeT BO3MOKHOCTh PEOCHKY TPOSIBIISITH CBOM TBOPUECKUE CITOCOOHOCTH, HE
OTpaHUYMBas CBOOOAY, BOOOpakeHHE M (haHTa3HIO.

Pa3Hoo6pa3He HpO(bCCCI/IOHaJ'IBHBIX TEXHUK, XYIOXKCCTBCHHBLIX IIPUEMOB Ha 3aHATHUAX IIOMOract
PACKPBITh MHAUBHUAYAJIbHBIC BOSMOKHOCTH U CIIOCOOHOCTH KaXX101ro, To €CThb MpPOABUTE CBOC A, OTKPBITH ce6;1,
KaK JUYHOCTh. I'71aBHAasg 0COOECHHOCTDL 3aHATHH - I/IH,Z[I/IBI/I,[[yaJ'IBHHﬁ moaxoa K KaXXJIoMy pe6eHKy, HaY4YUTb HX
pa6OTaTI) C pa3HbIMHU MaT€pHraiaMu.

3aHATHSA 110 nporpamMme 1IpoBOAATCA Ha OCHOBEC O6IJ_[I/IX NCAaroru4CeCKuX npuHyunos.

- HpI/IHI_II/Il'I JOCTYITHOCTH U NOCJICAOBATCIIbHOCTH IPEAIIOJIaracT IOCTPOCHUE yqe6Horo mponecca OT IMPOCTOro K
CJIOJKHOMY.

- Yyer BO3PACTHBIX 0COOEHHOCTEH — COZACPIKAHUC U METOJUKA pa6OTBI JOJDKHBI OBITh OPUCHTHPOBAHLI HA JIeTen
KOHKPETHOT'O BO3pacTa.

- HpI/IHHI/IH HarsiiJHOCTU IIPECANOJIaracT MmMHUpOKOC HCIOJIb30BAHHUC HAlTIAIHBIX W AUIAKTHYCCKUX HOCO6I/II7I,
TEXHUYCCKUX CPECACTB 06y‘-IeHI/I}I, JACIaronimnx yqe6HO'BOCHHTaTCHBHBIﬁ mnponecc Oomee 3(1)(1)CKTI/IBHBIM.

- HpI/IHL[I/Il'[ CBi3U TCOpUHU C HpaKTHKOﬁ — OpPraH”u4vHOC COUYCTAaHHC B pa60Te C IOCTbMU HCO6XOI[I/IMBIX
TCOPCTHUYCCKUX 3HaHUH U MMPAKTHUYICCKUX YMCHI/Iﬁ 1 HaBBIKOB.
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- [IpyHIMD pe3yabTaTUBHOCTH — B MPOTpPaMMeE JIOJDKHO OBITh YKa3aHO, YTO Y3HAET M YeMy HAYUUTCS KaXKIbIi
pebeHoK.

- IlpuHIUm axKTyaJbHOCTH MPENNoJiaracT MaKCHUMAaJbHYIO MNPHONMKEHHOCTh COJCPKAHUSA TPOrpaMMbl K
peanbHBIM YCIOBUSM KU3HU U IEATEIBHOCTD ACTEH.

- IlpuHOMO AESTETPHOCTHOTO TOIXOJa — JIIOOBIE 3HAHUS MPHOOPETAIOTCS PEOSHKOM BO BPEMsl aKTUBHOU
JEATEIIbHOCTH.

- [IpuHUMN KyabTYpOoCcOOOpPa3HOCTH OCHOBBIBAETCA Ha LIEHHOCTSAX PETMOHAIBHOM, HAIMOHAJIBHON U MUPOBOM
KYJIbTYpbI, TEXHOJOTHUYECKH PEATU3YETCS II0 CPEACTBAM KyJIbTYpPHO-CPEAOBOIO IOAXOAA K OpraHu3aluu
NEeSITEIbHOCTH B JIETCKOM O0ObETMHEHUH.

- IlpuHIOUTT TapMOHHUH MPOCTOTHI U KPACOTHI JIGKUT B OCHOBE JIFOOOTO BHUA JIEATCIHHOCTH, OJHOBPEMEHHO
SABIISACTCA KpI/ITepI/ICM TBOp‘-ICCKOfI HCATCIIBHOCT U pGSYJ'II)TaTOM B HpOHCCCC CaMOpaSBI/ITI/ISI TBOp‘IGCKI/IX
CIIOCOOHOCTEM.

- 3aHATHUS CTPOSITCS TAKUM 00pa30M, YTOOBI yJallHecs: CO3HATENLHO U aKTUBHO OBJajaeBanmu 3YHamu, 94To0n1 y
HUX pa3BUBajach TBOPUYECKas AKTHBHOCTh U CAMOCTOSATEILHOCTH. TOJBKO C Y4ETOM 3TUX MPHUHIIUIIOB MOTYT OBITH
JOCTUTHYTHI BBICOKHE PE3YJITAThl B OBJIAJICHUN O0YyJAIOIIMMHUCS 3HAHUSMHU U TPAKTUIECKUMH HaBBIKAMH.

Ileoacocuueckue mexnoocuu, UCIOJIb3YEMBIC IO ITPpOorpamMme «becnmioTHbIE JeTaTeJIbHbIE anmnmapartrbbD>

Texnonoeus ouggpepenyupyemoco 0Oyuenusi CIOCOOCTBYET CO3AAHUIO ONTUMAIIBHBIX YCIOBHH U Pa3BUTHS
MHTEPECOB M CIOCOOHOCTEH ywamuxcs. MEXaHH3MOM peallu3alliyl SBISIOTCS METOIbl HHIMBHUIYaTIbHOTO
0oOy4eHHs.

- TexHonocuss MUYHOCMHO-OPUEHMUPOBAHHO20 00YYeHus — 3TO OpTraHM3allMs BOCIMTATEIBHOTO Ipoliecca Ha
OCHOBE TIyOOKOTO YB@KEHHUS K JIMYHOCTU peOEHKaA, yué€Te OCOOECHHOCTEH ero WMHIAMBHAYaJbHOTO Pa3BUTHS,
OTHOIICHUS K HEMY KakK K CO3HATEeNIbHOMY, MOJHOMPABHOMY U OTBETCTBEHHOMY YYacCTHHKY 00Opa3oBaTeNbHOTO
mporecca. 3To (QOopMHUpPOBAHUE IIEIOCTHON, CBOOOTHOM, PACKPENOIIEHHON JMYHOCTH, OCO3HAIOIICH CBOE
JOCTOMHCTBO U YBa)KaroOIIe JOCTOMHCTBO U CBOOOAY JIPYTUX JIOJCH.

- Texnonocus npobremnoco o00yuenus CTaBUT CBOEH 1€JbI0 pPa3BUTHE II03HABATENIbHOW aKTUBHOCTH U
TBOPUYECKON CaMOCTOATEIBHOCTH ydamuxcs. MEXaHU3MOM peaau3aluu sSBISETCS MOMCKOBBIE METOIbI, IPUEMA
MIOCTABKU MO3HABATEbHbIX 3aJ1a4, IOCTABUB MEPE YUaIIMMUCS 3a/1a4y, KOTOPYIO OHU BBITOJIHSIOT, HCIIOJb3YS
UMEIOLIUECS Y HUX 3HAHUS U YMEHHUS.

- Texnonoeus pazeusaroue2o 0byuenus, Ipu KOTOPOM IJTABHOM LIEJbIO SBJISIETCS CO3/1aHUE YCIIOBUH AJIs pa3BUTHS
MICUXOJIOTHYECKUX OCOOCHHOCTEH: CHOCOOHOCTEH, MHTEPECOB, JIMYHOCTHBIX KAaueCTB M OTHOIICHHUU MEXIY
JIO/IBMHU, TIPU KOTOPOM YUYHUTBHIBAIOTCS M MCIIOJIB3YIOTCS 3aKOHOMEPHOCTH Pa3BUTHSA, YPOBEHb U CHOCOOHOCTH
uHauBuayyMa. Ilon pa3BuBaronuM oO0yueHHEM MMOHMUMAETCsl HOBBIM, aKTUBHO-EATENbHBIN criocod o0ydeHus,
UAYIIUH Ha CMEHY 00BSICHUTENBHO-WLTIOCTPATUBHOMY CIIOCOQY.
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- Texnonoeuu compyoHuyecmea pean3yl0oT PaBEHCTBO, MApTHEPCTBO B OTHOUICHMAX IeAarora M pedeHka.
[Tegaror u ydamiuecsi COBMECTHO BBIPAOATBHIBAIOT IEJIH, COJCPIKAHUE, JAFOT OIEHKH, HAXOJSCh B COCTOSIHUU
COTPYJHHYECTBA, COTBOPYECTBA.

- 300posvecbepezaroujue mexnono2uy — CO3JaHUE KOMIUIEKCHOW CTPAaTeTWu YITYYIICHHUS 3J0POBBS YHaIIHXCS,
pa3paboTKa CHCTEMBI MEp 10 COXPAHEHUIO 37I0POBBS IeTel BO BpeMsi 00ydeHHs 1 BRIpaOOTKa 3HAHHWI 1 HABBIKOB,
KOTOPBIMHU JIOJIKEH OBJIA/IETh yUalllUuHcs.

- Ungpopmayuonnvie mexnonocuu, NCTIONB3YIOIINE CIENHAATbHbIE TEXHUYECKHE WH(GOPMAIIMOHHBIE CPE/ICTBA:
KOMIIBIOTEP, ayIM0-, BUJI€0-, TEJIe- CPEACTBA OOyUEHUS.

Hcnonb30BaHne MepeurcIeHHbIX TEXHOJIOTUN XapaKTepU3yeT LEeJIOCTHBI 00pa3oBaTelbHbIN MPOLEcC U
aBigercs (GopMoN OpraHuzallMd y4eOHOW M TBOPYECKOW NESATENIbHOCTH, I/Ie KaXKIbli peOEHOK HE TOJIBKO
obOecnieunBaeTcs IMOJIHOM CBOOOJIOM TBOPUYECKON MHUIIMATUBBI, HO U HYXJAETCS B MPOJYMaHHOW cTpareruu,
0oTOOpE CPEICTB BBIPAKEHUS, TIAHUPOBAHUU JEATEIBHOCTH.

Memoouka nposedenus 3auamus
OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI
- Becmynumenvnas wacmo. 110ka3 TOTOBOTO U3JENHSA OTAEIBHO U B KOMIIO3UIIMH
- Iloocomosumenvras uacms. Pa3dop GopM CI0KHOTO U3/ENHs, ONPEIeICHHE €r0 HCXOIHBIX (POpM.
- Ocnoenas wacmo. 1103TantHOE N3rOTOBICHUE U3JENHS 110 HHCTPYKIIMH
- 3axnoyumenvrasn uacms. CaMoCTOsTENbHAS paboTa 10 00pa3Ily WM 3aBEpLICHUE U3/EIHs, JONOJHEHUE €ro
CaMOCTOSITENIbHOM (paHTa3MIHOMN YacCThIO.
Koumponvho-usmepumenvHuvle mamepuanvl

Pa3znes nporpaMmmel MeToabl KOHTPOJISE
1 rox o0y4yenus
. - CobOecenoBanue
OpraHu3alMOHHbINA
- AHKETUpOBaHHE

- Bompockr! k Gecene

- KapTOLIKI/I'SaI[aHI/IH

I1.PaGoTa ¢ mpupoHbIM

- HpaKTI/ILIeCKOC 3aJJaHHuC.
MaTCpruajioM

- AHanmm3 ¥ caMoaHaIn3 JCTCKHUX pa60T

- HaGmronenue

- YCTHBIN OIIPOC
III. MonenupoBanue Ha - Bomnpockr! k Gecene

MIOCKOCTH. - [IpakTyeckoe 3a1aHue C TBOPUYECKUM YKIIOHOM
- Kaprouku-3ananus

- YCTHBIN o1Ipoc

- Bompocs! k Oecerne

IV. Bsazanue kproukom - [IpakTyeckoe 3ajaHue C TBOPUYECKUM YKIIOHOM
- AHanu3 U caMoaHanu3 IeTCKUX paboT

- Kaprouku-3ananus

Ot JOIIOJITHUTCIIBHBIC paBpa60TaHHBIC KOHTPOJIbHO-U3MCPUTCIILHBIC MATCPUAJIbI TTO3BOJIAIOT BBICTPOUTD
SCPCIJCKTI/IBHYEO CTPATCIrUlo 10 pa3BUTUTIO CIIOCOOHOCTEH KaKJI0ro y4alierocs, a 3HauuT CACIaThb AJId HETO KaXX10€
3aHATUC TPOAYKTHUBHBIM.
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IV.CIIMCOK JIMTEPATYPbI
Cnucok 1uTepaTypbl, peKOMEH/I0BaHHbIN Neaaroram (KoJuieram) 1Jisi OCBOCHHS JAaHHOTO BH/1A 1eSITeIbHOCTH

No | HaumenoBanue

OcHoBHas

1 benunckas H0.C. Peanuzanust TUIIOBBIX MaHEBPOB YETHIPEXBUHTOBOTO BepToJieTa. MOJIOAEKHBIN HaydHO-TexHn4Yeckuil BecTHUK. MI'TY nm. H.O.
baymana. Diextpon. xypH. 2013. Ned. Pesxum mocryma: http://sntbul.bmstu.ru/doc/551872.html (nata o6pamenwust 31.10.2016).

2  ['ypesHoB A. E. MonenupoBanue ynpasienus kBajgpokontepoM Wmxenepusiit BectHuk. MI'TY um. H.D. Baymana. DnextpoH. xypH. 2014 Ne8
Pesxum mocryma: http://engbul.bmstu.ru/doc/723331.html (nara obpamenus 31.10.2016).

3  |[Edumos. E. [Tporpammupyem kBaapoxonrep Ha Arduino: Pexwm mocryma: http://habrahabr.ru/post/227425/ (nata o6parienuns 31.10.2016).

4 Mucturtyr  TpaHcmopra M cBsi3u.  OCHOBBI  a’poJMHAMUKM W JuHamMuku — nosera.  Pura,  2010.  Pexum  gocryma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (mara oopamenus 31.10.2016).

5 KanatankoB A.H., Kpumenko A.I1., TkaueB C.b. JlomycTrMbie MpOCTPaHCTBEHHBIE TPACKOPHUH OSCIIMIIOTHOTO JIETATEIHHOTO ariapara B
BEPTUKAJIBLHOM IJIOCKOCTH.

Hayxa u o6pazosanue. MI'TY um. H.D. baymana. Diekrpos. skypH. 2012. Ne3. Peskum mocryma: http://technomag.bmstu.ru/doc/367724.html (nata
oOpamenns 31.10.2016).

6  MapteiHOB A.K. DkcnepuMmeHTalibHasi a’poauHamMuka. M.: ['ocymapcTBEHHOE HM3aTeIbCTBO OOOPOHHOW mpombinuieHHocTH, 1950. 479 c. 13.
Mupourauk 1.B. Teopus apromatrueckoro ynpasienus. Jlunerinsie cuctemsl. CI16: [Tutep, 2005. 337

JlomosiHMTEIBLHAS

7 Pemakuust Tom's Hardware Guide. FPV- mynbTukonTepsl: 0030p TeXHOJIOTHHU 1 xene3a. 25 urons 2014. Pexxum nocryna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
(mata oonamienus 31 10 2016).

8  |Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center, Moffett Field, California. P. 21. Pexum nocryma:
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (nata o6pamenus 31.10.2016).

25



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. Pexum pgocryna:
http://sal.aalto.fi/publications/pdf- files/eluull_public.pdf (nara o6pamenus 31.10.2016).

11  |LIPO SAFETY AND MANAGEMENT: Pexwum jpocryma:
http://aerobot.com.au/support/training/lipo-safety (Jlata ooparienus 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 [lexumu ot «Komrep-skcmpece» https://youtu.be/Gtw(G5ajQIvA?t=1344

1. Cuoucok JuTeparypbl, peKOMEHI0BAHHOM YYAIIMMCH, IJI1 YCIEIHOT0 OCBOEHHUS TaHHO# 00pa3oBaTe/IbHOI MPOrpaMMbl

1

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

2. Cnucok JuTepaTypbl, peKOMeHI0BAHHOI POAUTENISAM B LeJISIX pacHIMPeHHs HANa30Ha 00pa30BaTeIbHOI0 BO3/1eiicTBUS 1 MOMOIIH

poauTesisiM B 00y4eHUH U BOCTIMTAHNH pedeHKa

[Toxbopxka xypuanoB «Illkona ans poauteneit» oT uzaarensckoro noma MITIY «llepBoe centsopsa» nox pea. C.ConoBeitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2dId1p0T1ZGLWM
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MNPUJIOKEHHUE 1

MaTepHaJILHO-TeXHI/I‘leCKOC o0ecneyeHue

Ne Ha3nayeHnue/kpaTkoe onucaHue
HaumeHoBaHue Croumocts | KotuuecTBo Hroro

n/n (pynkumnonana odbopyroBanus

1 YuetHoe (00s13aTeIbHOE) 000PY/I0BAHME

OcHoBHO# HabOp (pama, 3aM4acT, MOTOPHI,
11 MIPOMNEIIIEPHI, PETYIATOPHI, TOJETHBI KOHTPOJLIED, Habop ans cbopku kBagpokonTepa
paauoanmnaparypa, 3apsiika, akKyMyJIsITOpbI)
Kommekt nnst FPV-nonetos (kamepa,
KoMIutekT a1 moJieToB OT MepBOTo
1.2 BHJICOTICPEAATYNK, BUACONTPHEMHHK, aHTCHHBI,
MOHHUTOPYHUK, OaTapeiiku. ) sma
KoMmmekT ass u3ydeHus: OCHOB PaIu03JIEKTPOHUKU U

13 MIPOrpaMMUPOBAHUS MUKPOKOHTPOJLIIEPOB (OOPTOBOIA KoMIiekT 1st mporpaMMupoBaHuUst

' KOMIIBIOTEP, PaAHOMO/IEM, BUACOKaMepa, dJEKTPOHUKA, KOITEpa

I10)
Kontep 11t HayanbHOTO
14 Ksagpokonrep 3HAKOMCTBA, OTPaOOTKH a30B
MUJIOTUPOBAHUS

15 KBanpoxonrep ¢ poTokamepoit Ha Konrep mist 06ydenue aspocbEMke,

' TUPOCTAOMITM3NPOBAHHOM TOJBECE HacTpolike u o0cnyxuBanuio bAC

KounBepromnan ams o0ydeHust

16 KompepToran HACTpOIKe, 00CITYKUBaHHIO U

skcruryatanuu bAC
NEPCIIEKTUBHBIX TUIIOB
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doToKamepa 1 yCTAaHOBKHU Ha

1.7 doTokamepa
KOHBEPTOIUIaH
BAC st oOyuenus azam
1.8 VYyebOnas BAC camoseTHoro tuna NWJIOTUPOBAHUS OECITHIIOTHBIX
CaMOJICTOB
Konrep mist oTpaboTKM HABBIKOB
KBagpoxomnrep C 3 011, aKKyMyJISITOpaMH, JIOTI.
1.9 . . MUIOTUPOBAHUS, TIPOBEACHUS
3apsIKOM ¥ 3aIUTOW BUHTOB N
a’POCHEMKHU
3HaKOMCTBO ¢ puHIMnamMu 3D-
1.10 Pyuka s 3D-newatun pHi
nevaTu
2 KoMnibioTepHoe o6opyoBanue
2.1 HoytOyxk Pa6oTa c 10 BIUIA
2.2 Mpiiiib Pa6oTa c I1K u/unu HOyTOyKOM
Tym0a 17151 XpaHeHUS U 3apAIKU
2.3 Tenexka A 3apsAaKU U XpaHEHUsI HOYTOYKOB ymoa i p P
HOYTOYKOB
MHuoro¢yHKIMOHATBHOE
2.4 MY Qymr
YCTPOICTBO
2.5 CereBoil yIUIMHUTEND CeTeBo#l YIITMHUTEND
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IIpe3enTanoHHOE 000PYy/I0BaHHE

no1a4a NHPOPMAITMOHHOTO

3.1 LED nanenb
Marepuaia

3.2 Hacrennoe kpermieHue kperieane LED manenu

4 PacxonHble MaTepHaJIbl M 3alIaCHbIE YACTH

5 Meobean
51 KoOMITEKT MeBem Pa3mernenne yueHUKOB B y4eOHOM

KaOHHETE

5.2 CBeTUJIHHUK HACTOJBHBIN TaJIOr€HOBBIN OcselieHue
53 Kopsumb 115 Mycopa COop Mycopa 1 MPOYKX HEMHUIIEBIX

O0TXO0O0B
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MNPUJIOKEHHUE 2
IIpaBuja BIOOpa TEMBI MPOEKTA

Crnioco0b1 pemrenust npo0aeM HAYMHAIOMIMMU HCCIIETOBATENIMH BO MHOTOM 3aBHUCST OT BBIOpaHHOH Tembl. Hajmo moMoub netsM HaliTH Bce IyTH,
BCAYIINEC K JOCTUKCHUIO LCJIN, BbIACIINTD O6HIerI/IH$[TI)IC, 06HICI/I3BCCTHI)I€ N HCCTAHAAPTHBIC, aJIbTCPHATHUBHLBIC, CACIATh BI)I60p, OLICHUB 3(1;)(1;)CKTI/IBHOCTI)
KaXXJIOTO CIocooa.

IIpaBuao 1. Tema nomkHa OBITH MHTEpECHA peOEHKY, JOKHA yBIeKaTh ero. MccnenoBatenbckas padora 3hpexTuBHA TOIBKO Ha JOOPOBOJBHOM
ocHoBe. Tema, HaBs3aHHAsA YYEHUKY, KaKkoil Obl BaKHOM OHA HM Ka3aach B3POCIIbIM, HE JACT JOJHKHOTO AP deKTa.

IMpaBuo 2. Tema nomKkHA OBITH BRITOJIHUMA, PEIICHUE €€ JODKHO OBITh MOJIE3HO YUaCTHUKAM HccienoBaHus. HaTomkHyTh peOeHKa Ha Ty HJICIO, B
KOTOPO# OH MAaKCUMAJIBHO PEaT3yeTCs KaK UCCIIeIOBATEIb, PACKPOET JIYUIIAe CTOPOHBI CBOETO MHTEIUICKTA, ITOJTYUYUT HOBBIC TIOJIC3HBIC 3HAHU I, YMCHUS U
HaBBIKH, — CJI0XHAsI, HO HEOOX0IuMast 3aj1aua JyIs Iejarora.

HpaBI/IJIO 3. Tema JOJDKHA OBITH OpI/IFI/IHaJILHOfI C JJIEMEHTaMH HCOXUIAHHOCTH, HEOOBIYHOCTH. OpI/IFI/IHa.]'H)HOCTB CICAYCT IIOHWMATbh, KakK
CIIOCOOHOCTD HECTAaHAAPTHO CMOTPETh HA TPAAUIIUOHHBIC ITPEAMCTEI U SIBJICHUS.

IIpaBuio 4. Tema nomxHa OBITH TaKoM, YTOOBI paboTa Morja OBITH BBIIIOJTHEHA OTHOCUTENHHO OBICTPO. CIIOCOOHOCTH JOJTO KOHIIEHTPHUPOBATH
coOCTBEHHOE BHUMAaHUE Ha OJJHOM OOBEKTE, T. €. I0JITOBPEMEHHO, IIEJIeYCTPEMIIEHHO padoTaTh B OJJHOM HAlpaBJICHUH, y IIKOJIbHUKA OIpaHUY €HHA.

IIpaBuao 5. Tema nomkHa ObITh AOCTymHOW. OHA MOJDKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSIM JIETEH. ITO KacaeTcsl HE TOJIBKO BhIOOpa
TEMbI UCCIIEJJOBaHUS, HO U (POPMYIUPOBKU U O0TOOpa MaTepuaia Ais ee pemeHus. OqHa U Ta e MpobdiieMa MOKET peliaThCs pa3HbIMH BO3PACTHBIMU
IpYyIIIaMU Ha Pa3IMYHBIX 3Tarax o0y4eHus.

IIpaBuio 6. Coueranue >kenaHuil U BO3MOXKHOCTEH. BpiOupas Temy, meaaror IOJDKEH y4ecTh Hallnyhe TpeOyeMbIX CpEeICTB M MaTepUaloB —
uccienoBaTeNbckoit 6a3pl. Ee oTcyTcTBHE, HEBO3MOXKHOCTH COOpaTh HEOOXOAUMBIE TaHHBIE OOBIYHO MPUBOJAT K IOBEPXHOCTHOMY PEIICHUIO, TOP 0K AAIOT
"mycrocnoBue". OTO MelIaeT Pa3BUTHIO KPUTHUECKOTO MBIIIJICHHSI, OCHOBAHHOTO HAa JJOKA3aTEIIbHOM HCCIIEI0BAHNU U HAJICKHBIX 3HAHUSIX.

IIpaBuso 7. C BEIOOPOM T€MbI HE CTOUT 3aTATUBATh. BOJBIIMHCTBO yJalIuxcs HE UMEIOT MOCTOSIHHBIX MPUCTPACTHI, UX UHTEPEChl CUTYaTHUBHBI.
[ToaTomy, BeIOUpas TeMy, IEHCTBOBATH CleAyeT ObICTPO, TOKA MHTEPEC HE yrac.
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IIpumepHbIe TeMbI IPOEKTOB:
- MonenupoBaHue KBaJIpOKONTEpa.
- [IpoexTrpoBaHue nosera HaJl TpaCCoOM C NPENATCTBUSIMHU.
- [IporpamMmmupoBaHue aBTOHOMHOTI'O B3JIETA U IIOCAJIKHU KBaIPOKOIITEPa.
- Buneo Hapeska nmoneroB Bokpyr KBantopuyma.
- OpraHu3zanys TOHKU KBaIpOKOITEPOB.
- [Ipumenenue kBagpokonTepos B ['€okBaHTyMeE.
- [IpoexkTrpoBanue KBaJpOKONTEPA-TPACIIOPTUPOBIIMKA.
- ABTOHOMHBIH TIOJIET TIO 33JJaHHOM TPACKTOPHH.
- Co3aHue MOMOIIIHUKA /7Sl TIPENoaBaTelisi Ha KOHTPOJIbHBIX paboTax.
- KBagpoxonrep — nyumuii aipyr PoOGokBanTyMma.
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MNPUJIO)KEHUE 3
IIpumep keiica
A3pocbeMKa «/1j1s1 4ero Ha caMoM JieJie Hy’KeH 0eCITMJIOTHBIN JieTaTeIbHbIN annapar?»

Omnwucanue peanbHOU cutyaruu (keiica): Mbl paboTaeM B aIIMUHUCTPALIMU TEXHOIIAPKA U HAM
He00X01MMO HaOpaTh KpacO4YHbIE W MHTEPECHBIE MAaTEpUabl U caiiTa, 4ToOBl PUBJIEYb OOJIBIIE
KJIMEHTOB U KOMIaHUH. Takke MHOTHE PE3UAECHThI TEXHOMAPKA JKATYIOTCS, UTO, YUUTHIBAsI OOJIBIIYIO
TEPPUTOPUIO TEXHOIAPKA, OHU JO0 CHUX IOP HE 3HAIOT, KaK OH BBITJISAUT LIETUKOM, OTCYTCTBYET
HaBUTALUS 110 TEPPUTOPHUH TEXHOIApKa. B mononHeHne HeoOX0AMMO OPEACTUTh TOYHYIO TUIONIA/Ib
TEPPUTOPUHU TEXHOTIAPKA.

OO61ue Bonpocsl
- Uto takoe BITJIA?
- Kak ycrpoen u pabotaer BITJIA?
- Kakue nanHbIe OH O3BOJISET NOTYYUTh?
- Uem aspocwémka ¢ BITJIA otnryaeTcs OT KOCMHUECKO#H CheMKU?

TepmuHsl:
- AspocbreMKa
- Hocutenu u nosnesnas Harpyska
- Knaccudukarus (MapmipyTHas, TUHEHHAs) a9pOChEMKH
- BricoTa, nepexpoiTie, 6a3uc, uHTEpBal poTorpadupoBaHus
- ®oromo3ankKa
- OprodoTomian

Marepuaibl:
- KommnsroTep
- Mutepuer
- ApXUBHBIE MaTepHUabl a3POChEMKHU
- T1O mns 06paboTku manHHbIX Aspocsemku (Agisoft Photoscan)
- KBagpoxonTep
- ®oToanmapar
- lllTtaTus
- Google Maps
- KBagpokonTep ¢ ycTpoiicTBoM a3podoTocheMKU
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