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1. KOMIIJIEKC OCHOBHBIX XAPAKTEPUCTUK ITPOI'PAMMBbI
1.1. TIOSICHUTEJIbHAS 3AIIMCKA

HaHHas JOMOJHUTE/bHAs 00IllleoOpa3oBaTe/bHas IIporpaMMa paspadboTaHa B paMKax peajiu3alun
ob6paszoBaTesIbHOrO MpoekTa «MobwibHbli KBaHTOpMYyM» M HampaBjieHa Ha ONTUMM3ALMIO JIMYHOCTHO-
OPUEHTUPOBAHHOTO OOYUEHMS ¥ CTAaHOBJIEHME ITPOEKTHON JIeSITETbHOCTM 0OYUYaIoIIMXCsl B 06J1aCTY T€OUH-

ClJOpMaTI/IKI/I 1 COBpEMEHHbIX aBMAalIlMMOHHbIX TEXHOJIOT M.

1.2. HOPMATUBHO-ITIPABOBOE OBECITEYEHUME ITPOI'PAMMBI

B HacTosiiee BpemMst comepykaHue, poJjib, Ha3HaUYEeHMe ¥ YCJIOBUS peaiM3alyyl IPOrpaMM JOIMOIHM-
TeJIbHOr0 06pa30BaHMs 3aKpeIIeHbl B CIeAYIOIIMX HOPMATUBHBIX TOKYMEHTaX:

o DenepanbHbii 3akoH Poccuiickoin @epepanym ot 29.12.2012 Ne 273 «O6 obpasoBanuu B Poccuii-
ckoit @egepauymn» (ganee - @3 Ne 273);

e TIpuxkasz MunnucrepcrBa o6pasoBanus u Hayku Poccniickoir @enpepamnyy ot 09.11.2018  Ne196
«O06 yTBepsKIeHUM TMOpPsIIKa OpraHM3allMi M OCYIIECTBJIEHUSI 06pa3oBaTeIbHOM AesITeJIbHOCTU IO
IOIOTHUTEJIbHBIM 00111e06pa30BaTe/IbHbIM IIPOrpaMMam»;

o KoHuenmys pasBUTHs JONOJIHNUTeIbHOr0O obpasoBanms gereir oT 04.09.2014 Ne 1726;

e [Inucbmo Muno6puayku Poccum ot 18.11.2015 Ne(09-3242. «MeTtoamueckme peKOMEHAALMY TI0 MPO-
e€KTVPOBAHMIO AOTIOJIHUTEIbHBIX OOIIePa3BMBAIOIINX ITPOTPAMM »;

e [Incemo Munucrepcrsa npocseiiiennst Poccuitckoin ®@epepanym Ne MP-81/028H ot 28.06.2019 «Me-
TOAMYECKNEe peKOMeHAalmu IJist cyobekToB Poccuiickoi demepaiiyy 1o BOIpocaM peainsanyy oc-
HOBHBIX U JOIOJIHUTEIbHBIX 00I11e00pa30BaTe/IbHbIX IPOrPaMM B CETEBOM (popme».

o CaulluH 2.4.3172-14: «CaHutapHO-3IMUIEMUOJIOTMYECKIME TPeOOBAHMS K YCTPOMCTBY, COAEPKAHMIO
M OpraHu3aluy peskyuma paboThl 06pa3soBaTe/bHbIX OpPraHU3alii JOMOJIHUTEIHLHOIO 06Pa3OBaHMs
ZeTein»;

e VcraB AHO 10 «[IT «KBanTopuym»» (Pacnopspkenne MunucrepcTBa 06pa3oBaHms ¥ HAyKu Y JTb-
sHOBCKOM o6j1acty ot 23.03.2017 Ne 506-p);

o TlosiokeHne o pa3paboTKe, CTPYKTYpe U MOPSIKEe YTBEPXKIAEHMUS JOIOJIHUTEIbHOM 00llepa3BuBaio-
ient mporpammbl (JiokaibHbIN akT AHO 1O «IIT «KBantopmym»», 2020 r.);

e Metonnyeckne peKOMeHOAIMM MJisI MeJaroroB M HACTaBHUMKOB JETCKMX TeXHOIapKoB «KBaHTO-
puym» (A3poKBaHTYM TYJKUT. Astekcauap Pomenko. — M.: @oHp HOBBIX GopM pa3BuUTHSI 06pa3oBa-
Hus, 2017 -154 ¢

e Metonnueckne peKOMeHAAIMM [Jis MeJaroroB M HACTaBHUKOB JETCKUX TexXHOoIapKoB «KBaHTO-
puym» (['eokBanTyMm TYaKUT. BpicTpoB AHTOH FOpbeBuu. — M.: @oHA HOBBIX GOPM pa3BUTHUS 06pa-
3oBanus, 2017 -128.

1.3. OIIMCAHUE ITPOI'PAMMBbI

YpoBeHb 0CBOEHMSI MPOrPaMMbl — BBOJHbBIN.

HanpasiieHHOCTD (Mpodm/ib) MPOrpaMmMsbl — TEXHUYECKas.

JJono/THUTETbHOCTD 3aK/II0YaeTCsl B YryOJeHU U paclliMpeHUy 3HaHUM COJepsKaHUsl IITKOJbHOTO
Kypca TeXHOJIOruu, reorpadgum 1 nmpodeccuoHasIbHOM OpMEHTAY 0O0YUYaIOIIUXCS 1O CIeaTbHOCTSIM:
«BecrmiorHble TexHONMOTUN Y, «['eonHbOpMaTHKa».
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AKTyanbHOCTh ¥ HOBM3HA mporpamMmmsbl. [Iporpamma coorBetcTByeT KoHIenumy pasBuTust enu-
HOV MHGMOpPMaLMOHHON 0bpa3oBaTesibHONM cpeabl B Poccuiickon denmepanyy, KoTopas HalpaBjieHa Ha
«obecrieyeHye AOCTYITHOCTY KaueCTBEHHOrO 0Opa30BaHMsI HE3aBMCHMO OT MeCTa JXUTEeIbCTBA, COIab-
HOT'O ¥ MaTepMaJbHOIO MOJIOKEHMST ceMel 0OYyUaloIMXC s, CAMUX OOYUYaIOIIMXCSI M COCTOSTHUSI X 310PO-
Bbsl, @ TAK)Ke obecreyeHe MaKCMMaJIbHO PaBHOM TOCTYITHOCTY 0Opa30BaTebHBIX MTPOrPaMM U YCIYT 0-
MOJTHUTEIbHOTO 0Opa30BaHMsI IeTel, ITyTeM YCTaHOBJIEHMSI KOOPAVHAIIMOHHBIX Y PEryJISIIIMOHHBIX Mep U
MeXaHM3MOB IIJII BCEX YYaCTHMKOB MH(MOPMAIMOHHOTO 0O6pa30BaTe/IbHOrO B3auMoAencTBusi». HoBusHa
JIOTIOJTHUTEJIbHOV 0011lepa3BMBalOILei TPOrpaMMbl 00YCJIOB/IEHa HOBOM IMapaaurMoi oopasoBanmst MHGOP-
MaIlMOHHOTO 00I1ecTBa. Vicrmonmbp3yemast py peanm3aiuiu ImporpaMMbl TPOEKTHO-MCCIeA0BATEIbCKAs Jesl-
TEJIbHOCTh YUaIIMXCSI — 3TO PeayIbHbIM MHCTPYMEHT, KOTOPbIVi OTBEUaeT BCEM HEOOXOAMMbBIM KPUTEPUSIM
M3MEHEeHMsT KaueCTBa MOJIrOTOBKY YUall[MXCsl, TIOBBIIIAeT MOTUBAIIMIO K OOYUYEHMIO, TO3BOJISIET PACKPBIThH
CITOCOOHOCTY ¥ BBISIBUTH OIAPEHHOCTDb. B COBOKYITHOCTYM 3TO MPUBOAUT K BO3MOSKHOCTM OCO3HAHHOT'O BbI-
6opa Oymylliei CrenyaabHOCT. B TOke BpeMsi OCBOeHMe MHKEHEPHbBIX TEXHOJIOTUI TO/Ipa3yMeBaeT I10-
JIydeHue psia 6a30BbIX KOMITETEHIINIA, BJIafieH/ € KOTOPhIMY KPUTUUYECKY HEOOXOIMMO IJIs1 pa3BUTHS U300-
peTaTesbCTBa, MHXKEHEPUM 1 MOJIOJEKHOTO TEXHOJIOTMUYECKOTO MPeINPUHIMATEbCTBA, YTO HEOOXOIMMO
JIIOOOMY CITeIMaIMCTy Ha KOHKYpPeHTHOM pbiHKe Tpyaa B STEAM-npodeccusax. OCHOBbI M306peTaTeb-
CTBA U MHKEHEPUM, C KOTOPbIMM ITO3HAKOMSITCSI OOYUaIOIIMXCSl paMKaX OCBOEHMSI IPOrpaMMbl, ChOopMu-
PYIOT HavaJIbHbIE 3HAHMS ¥ HABbIKY HEOOXOIMMBbIE IJIST Pa3/IMUHbBIX MHKEHEPHBIX Pa3paboTOK M BOILIOIIIE-
HMSI CBOMX UIEN U MMPOEKTOB B JKM3Hb C BO3MOKHOCTBIO TTOCJIEAYIONIEN UX KOMMEPIIVAIN3aINN.

OT/IMunTe/IbHbIE 0COOEHHOCTH ITPOTrPaMMBbI.

[Tporpamma peasmsyeTcst B ceTeBoy ¢opme M MpearoaaraeT MHTErpayo KaapoBbiX ¥ MaTepUab-
HBIX pecypcoB 00I11eo6pa3oBaTeIbHOM OPraHM3alMyM ¥ OPraHM3aluy JOMOJHUTEILHOTO 0Opa3soBaHMUsS —
AHO 10 «[lerckuit TexHonapk «KBaHTOpmym».

[Tporpamma COCTOUT M3 3 MOMYJIei, IJIUTEbHOCThIO 12 y4eOHBIX YaCOB KaskKAbIl, TPOBOAVMBIX C
MEePUOANYHOCTBIO 1 pa3 B KBapTajl ¥ BKIIOUYAIOIINX TEOPETUYECKYIO U ITPAKTUUECKYIO YaCTH.

Mopyi pecTaB/IsIIOT COO0 COlepsKaTeIbHO CBSI3aHHbIE pa3zesibl TPorpaMMbl, (hopMupyloIme y
00YYaOIINXCST TIPEeICTaBIEHME Y TTOHMMAaHMe BO3MOSKHOCTEN U MEePCIIEKTUB Pa3sBUTUSI COBPEMEHHbBIX TeX-
HOJIOTMI B 06J1aCTY 6ECTIMIOTHBIX aBMAIMOHHBIX CUCTEM M BO3MOXKHOCTSIX UX IMPAKTUUECKOM CBSI3U C T'eo-
mHbOopMaTMKON. Momysst MporpaMmMbl JalOT BO3MOXKHOCTh OOYUaIOIIEMYCSl B TeUEHMe OJHOTO YUeOHOTo
rojia MO3HAKOMMUTBCS C KaKAbIM M3 MTepeUMCIeHHbIX HAIPaBJIEHUI 1 OMPEIeUThCS CO Chepoii CBOUX MH-
TepecoB C 11eJTb AabHeNIIero GoKyCrMpoBaHMs TO3HABATEIbHOTO MHTepeca Ha KOHKpeTHoM obsactu: BAC
Wi TeouHopmaTuKa.

KauecTBO moAroTOBKYM 06ECIIeUMBaET ABYXYPOBHEBAs C1UCTEMA paboT:

1. YueGHbIe KelChl TTpeqHa3HaueHbl JJIs1 YITyOJIeHusT 3HaHui, GOPMUPOBAHMS YCTOMUMBOIO MHTEpeca
" pacipeHnst 06pa3oBaTeIbHbIX BO3MOXKXHOCTEN yUaIMXCsl.

2. Y4ebHO-MCC/IeIoBaTeIbCKIE TTPOEKTHI BBITTOTHSIIOTCS 00YUYaIOIIMMICS CAaMOCTOSITEJTbHO B MHAVBMU-
ITyaJbHOM TIOPSIIKE TIOJT PYKOBOJICTBOM ITeIarora B Iepuoabl MEeKIy MOIY/IsIMA. B Xo/e BbITOTHEHST
MPOEKTa U3YUaloTCsT M30paHHbIE BOMIPOCHI OTIEIbHBIX TEM, MMEIOIINX aKTyaJbHOE MPUKJIaTHOE MU
TeopeTMUYeCcKoe 3HaueHue. Y ydammxcss GOpMUPYIOTCS HaBbIKM CAMOCTOSITEJTbHOTO TIOMCKA M aHa-
nm3a uHopMarym, TOCTaHOBKY, ITPOBeeHNs, 00pabOTKM M aHa/IM3a SKCIIepMMeHTa. Y Jalyecst 1mo-
JIYYarOT OIbIT CAMOCTOSITEJIbHBIX SKCIIEPMMEHTATbHBIX ¥ TEOPETUYECKUX MU3bICKAaHUIA.
INegarormueckas 1e/ieco00pPasHOCTD MPOTrPAMMBbI 3aK/TIOYAETCSI B TOM, YTO OHA OTBEYaeT IoTped-

HOCTSIM OOIIIeCcTBa ¥ 06pa3oBaTeIbHbIM CTaHAAPTaM BTOPOT'O ITOKOJIeHMS B GOPMUPOBAHUY KOMITETEHTHO,
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TBOpPYECKOM JMYHOCTU. [IporpamMma HOCUT cOasaHCMPOBAHHbBIM XapaKTep M HalpaBjieHa Ha pPa3BUTHE
Hay4YHO-MCCJIeIOBATE/IbCKOM KYJIbTYPbl 00YUaOIIMXCSI.

CopepskaHue TPOrpaMMbl OITPEIEISIETCS C YYETOM BO3PACTHBIX OCOOEHHOCTEN OO0YYaroIIMXCs, IIIN-
POKMMM BO3MOXXHOCTSIMM COLMA/IM3aLMY B ITpoOIiecce OOIeHNs.

Ilenu u 3agaun MporpamMmabl.

Ilens nporpammsbr: CosgaHue yCJIOBUM IJIs1 pa3BUTHS TTO3HABATE/IbHOTO MHTEpeca ¥ TBOPUYECKUX
CITOCOOHOCTEN IIKOJIBbHMUKOB, OOYYAIOIIMXCSI B 0O/IACTSIX COBPEMEHHBIX a3pO- M TeOTeXHOJIOTUI, ITyTeM
MPOEKTHO-UCCIeA0BATEIbCKOM JeSITe/IbHOCTH!.

3agaumn:

1. O6pasoBaTe/jbHbIE
e (opmupoBaHe HaBLIKOB 0OpabOTKM MOTYUYeHHOV MHGbOPMAaIIN;
e (opmMupoBaHMe HAaBbIKOB [IJIs IIepeJaui MoJay4eHHOM MHpopMaryn;
® [IOBBINIIEHNE KayecTBa 0Opa3oBaHMs ¥ MOTMBAIMM K I[€JIOCTHOMY M3YUE€HUIO MHGOPMAaIMOH-
HbBIX TeXHOJIOTUIA;
e (QopMupOBaHMe Y Y4YaIlMXCS IPEeNCTaB/JIeHU O MPOBENEHMM MCCIeIOBaHUI U IOJydYeHue
OIIbITA IIPOEKTHO JIeSITeIbHOCTI;
e MpoOYKIEeHMe MHTepeca K HOBEHIIM TeXHOJIOTSIM;
2. PasBuBaroniye:
® Dpa3BUTHE YMEHMUS TBOPUYECKM MMOAXOINTH K PEIIEHMIO ITOCTABJIEHHON 3a1ault;
® pa3sBUTHE BapMaTUBHOI'O MbIIIJIEHNSI,;
e pasBuTHe PaHTas3uUy ¥ 06Pa3SHOrO MbIILLJIEHVS;
3. BociurarTenbHbIe:
e (opMMUpPOBaHME UeJIOBEKA, TOTOBOI'O K TBOPYECKON AESATEIbHOCTH B JIIOOOM 06/1aCTH;
® pa3BUTHE aKKYPaTHOCTH, YCUIUYMBOCTY OOYUAIOIINXCST;
e (dopmupoBaHue yMeHUsI paboTaTh B KOMaH/E;
® BOCIMTaHME YBaKeHMUsI K Uy>KOMY MHEHUIO;

e mnpodeccroHanbHas OpUEHTAIS 06YYaOIIXCS.

IInanupyemsbie pesyabrarthbl: [lo uToram obyueHus y ydalmxcs JOBKHO copMupoBaThCs TMpen-
CTaBJIeHVe O BO3MOYXHOCTSIX COBPEMEHHBIX a3p0 U re0TexXHOIOrMit. JJOIKHbI 6bITh CPOpMUPOBAHbI HABBIKMU
MCCIIeOBATe/IbCKOTO MBbIIIJIEHNMSI, YCBOEHbI MPUHIIMIIBI aHaaM3a, COIMOCTABJIEHUSI TMOJIYUYEHHbIX B XO.e
MPaKTUYECKO eSITeTbHOCTY JAHHbIX Y TPUMEHEHUS 3TUX JAHHbIX B Ja/IbHENIIIeN TesITeTbHOCTH.

1. JInuHOCTHBIE pe3yJIbTaTbhl OCBOEHMS TPOTPAMMbI:
e (opmupoBaHMe OCHOB UCC/IeIOBATETIbCKOTO MbIIIIIEHNS,
e pa3BuUTHeE JI0O03HATETLHOCTY U GOPMMUPOBaHME MHTEPeCA K M3YUeHNIO BO3MOKHOCTe MHDOP-
MaIMIOHHBbIX TE€XHOJIOTUIA;
® Dpa3BUTHE MHTEJIEKTYAIbHBIX I TBOPUECKUX CIIOCOOHOCTEN 00yUarommMXCsl.
2. MeTanpeaMeTHBIMM pe3ybTaTaMy SIBJISIIOTCS:
® OBJIAJIeHNE 3JIEMEHTaMM CaMOCTOSITETbHOV OpraHM3aluu yIeOHOM IesITeIbHOCTH;
® OCBOEHME JIEMEeHTAPHBIX MPUEMOB MUCCIIEA0BATEIbCKON €SI TEIbHOCTU
e (opmupoBaHue MPUEMOB paboThl ¢ MHbOPMaIIMEN;

® Dpa3BUTHE KOMMYHUKATUBHDbIX YMeHI/Iﬁ " OBJIafieHMe OIIbITOM BeCTU AMaJior, y4yaCTue B I'pyIIIIe.
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3. Hpe,I[METHbIMI/I pe3yJabTaTaMU SIBJISIFOTCS:

IleneBas aymuropusi: [letn B Bo3pacte ot 12 mo 17 ner. KosmmuecTBo meteit B rpyrie He 6osee 12.

3HaHMe TeXHUKM 6e30MacHOCTH,

3HAHMS TI0 UCTOPUM, IPUMEHEHNIO U YCTPOICTBY 6€CIMIOTHUKOB,
3HaHMe crpoenus BITJIA,

HaBBIKM TTAlKM, 3JIEKTPOMOHTAaXKa, MEXaHNUYECKOM COOPKM,

3HaHMS O paboTe MOJIETHOT'O KOHTPOJIIEPA,

yMmeHue HacTpauBath BITJIA,

Hava/ibHbIe HaBbIKYM MMuoTHpoBanus BITJIA.

HavyaJIbHbIe HaBbIKM a3pO(OTOCHEMKMN.

O0BéM nmporpamMmbi: - 48 yueOHbIX YaCOB.

Cpox ocBoeHMs mporpamMmmbl 1 yueGHbIN o,

Pexum 3aHATHIA: 3 pasa B HEZEJIIO 110 2 aKageMuUuecKnux Jyaca.

@®opMbI 00yUeHUST ¥ BUABI 3aHITHUIL:

3aHATHS 1O MpOrpaMMe BK/IIOYAIOT TEOPETUYECKYe U MPaKTUUeckue 3aHsTus. PackpeiTiie TeopeTn-
YeCKMX OCHOB Kypca OCYIIEeCTBJISIeTCS B (popMe JIeKIMIA, MacTep-KJIacCOB, TPOBOAMMBIX Megarorom. [1pak-
TUYEeCKast 4YacCTh ITPOrpaMMbI ITpeIyCMaTpMBaeT IPyIIOBYIO paboTy HaJ, y4eOHbIM KeiCOM U MHAVBUILY JTb-
HYIO paboTy 00YyYaloIMXCs M0 MHAMBUIYAIbHBIM 3aJaHUSIM C TIOCJIEAYIOIIMM MTpeCcTaBaeHueM M aHaIN-
30M pe3ysIbTaTOB paboThl Ha BeGuHape. OCHOBHbIE BUIbI MPAKTUYECKOTO 3aHSITHS: yUeOHO- MCCIem0oBa-
TeJIbCKasl AesITeIbHOCTh, BbITIOJIHEH)E TPEHVMPOBOYHBIX 3alaHNUM, TBOpUECKas MpakTudeckast pabora. MH-
IVBUIYaIbHBIN BUA 3aHATUIA CPAaBHUTEILHO HOBBIV B CHCTEME IOTOJTHUTEIbHOM 00Pa30BaHmMs JeTeN TeX-
HMYECKOM HaIpaBJIeHHOCTH, CBSI3aH C MOTPEOHOCTHIO 1IKOJIBbHUKOB BECTM CaMOCTOSITEJIbHYIO UCCIeA0Ba-

TeJIbCKYI0, TBOPUECKYIO paboTy B BLIOPAHHOM HallpaBJIeHUN.

1.4. COJIEP>XAHWUE ITPOI'PAMMBI

1.4.1. YueOHBIN IVIAaH MPOrPaMMbI

Mopynb 1 | YcrporictBo u nunotupoBanme BITITA. 5 11 16
Mogynbs 2 | ITpoektupoBanme u c6opka BITJIA. 5 11 16
Mogyns 3 | s dgero nysken BITJTA. 5 11 16

Bcero 15 33 48
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1.4.2. YueOHO-TeMaTUUECKUI IVIAH MIPOTrPAMMbI

1 YcerpoiictBo u muaoTupoBauue BITJTA
1.1 BBeneunne. 2 1 1
Lo Yuebnsiit keic Nel «BusyanbHoe nu- 10 3 7
JIOTUPOBaHME».
Perttenne wuccie-

1.3. IVicTaHIIMOHHBIN MOMYJIb 4 1 3 JIIOBaTeJIbCKOM 3a-
Jaun.

2 IIpoexTupoBanue u coopka BIIJIA
2.1. BBenenne 2 1 1
90 Keitc Ne 2 «C6opka JeTaoiero 10 3 7

KBaJI[pOKOIITEpa».

2.4. IyiCTaHIMOHHBIV MOLYIb. 4 1 3 Peittenrie  KoH-
CTPYKTOPCKOI
3a/1a4m.

3 s gero HyxeH BITJTA
3.1 BBepenue 1 1 0
3.2 YuebHbINt Keuc «[Isi yero HyKeH 10 2 8

BITJTA».

3.3 IVcTaHIIMOHHBIN MOAYJIb 4 1 3 OruerHass  Tmipe-
3eHTaIus 10 UTO-
raMm  y4ebHOTro
Kelca

Bcero 48 12 36

2. PABOUYUE ITPOT'PAMMbBI MOJIYJIEN ITPOTPAMMUBI

2.1. PABOYAS IIPOTPAMMA MOJVJIS «<YCTPOHUCTBO U
IINJIOTUPOBAHMUE BIIJIA»

Ilesn nmporpaMmbi:
3anHTepecoBaTh OOYYaAIOIIMXCSI MHHOBAIIMOHHOCTBIO U TI€PCIIEKTUBHOCThIO OECIMIIOTHBIX aBMall-
OHHBIX cucTreM (B maybHelieM - BAC) 1 comeificTBOBaTh UM B MpodeccuoHaIbHOM CaMOOTIpee/IeHUMN.
3agayM IporpamMmbI:
1. TIpuBneub NOAPOCTKOB K ITPOEKTHOI paboTe B 06/IaCTU MHKEHEPHOI U M300peTaTe/IbCKOM AesiTelb-
HOCTH.
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2. Croco6CTBOBAaTh peanu3aliyy BO3MOXKHOCTENM M TaJaHTOB OOYYAIOIIMXCS B 00JIaCTM MHIXKEHEPHOTO
TBOpYECTBA.

OxupaeMbie pe3yIbTaThl:
1. TlpemmerHble:
e CdopmupoBaHOo 006I1Iee MpeaCTaBIeHe O HayKax, 3aHMMAIOIMIMXCS U3ydeHueM (Qu3nuecKmnx
MIPOIIECCOB B JIeTaTeIbHbIX allllapaTax.
e CdopmupoBaH nepBOHAYAIbHbIN HABBIK MAJIOTUPOBAHMS OECIIMIOTHBIX JIeTaTeIbHbIX allapa-
toB (BITJIA).
e CdopmupoBaHbl TepBOHAYAIBHOE 3HAHMS B 00JIACTY OCHOB YCTPOMCTBA aBTOHOMHO JIETAIOIINX
po60TOB, pabOThl MMKPOKOHTPOJIJIEPOB ¥ TAaTYMKOB.
2. Pa3sBuBaronime:
e Pa3BuTie yMeHMsI TBOPUYECKM MTOAXOINUTh K PEeIIeHIO ITIOCTaB/IEeHHO 3a1auin;
e Pa3BuTiie BapuaTMBHOIO MBIIIIEHNST;
3. BociuraTenbHbIe:
o (dopMupoBaHue YeJ0BeKa, TOTOBOrO K TBOPUECKO JesTeIbHOCTU B JII0O0 06/1aCTH;
e Pa3BuTie aKKypaTHOCTH, YCUIUMBOCTY OOYUAIOIIXCS;
o ®dopmuposaHme ymeHus paboTaTb B KOMaH/E,;
e Bocmuranue yBaskeHMsI K Uy>KOMY MHEHUIO;

e TIpodeccronanbHast opreHTaMs 00YUYaIOIIMXCS.

dopma nmoaBeaeHNS UTOTOB
®dopmoi1 moiBeIeHs UTOTOB OCBOEHMST ITPOTrPaMMbl MOAYJIS SIBJISIETCSI BBITIOJTHEHME MCCIIETIOBATEb-
CKOI7[ 3alauM B paMKaX OIUCTaHIMOHHOI'O MOIYJIsS.

IleneBass ayAuTOPMSA, HOPMATUBHBIN CPOK OCBOEHMS ¥ PEKUM 3aHSATUN

LleneBast ayauTopusi: IeTH IMIKOJBHOTO Bo3pacTa oT 12 mo 17 ner.

HopMaTuBHBIN CPOK 0CBOEHMS IIPOrpamMMbl: 16 yueGHbIX YaCOB

Pe>xum 3aHATHIA: 3 3aHATHUS B HEJIEJTIO 10 2 yUeGHbIX Yaca Iof, pYKOBOACTBOM Iefgarora.l yue6HbIi
yac- 45 munyT. JIHM Hefe ¥ BpeMst 3aHITUI Kask[0l1 KOHKPETHO TPYIIIbI OMPeIesiseTCsl YTBePsKAeHHbIM

pacnucaHueM 3aHITU

2.1.1. Yueb6HO-TeMaTHUECKUN IVIAH

VueoHnbii Keiic Nel «BusyasibHOe IMIOTUPOBaHUE»
1 Bsepnenne 2 1 1
2 VYnpasnenue BIIJIA u mnonérHbie pe- 5 1 1
SKVMMBI.
3 Bsneér, Bucenne u nocagxka 4 1 3
4 BoimosiHeHne mpocThix GUTYp MIOTaxa. 2 1 1
5 FPV munoTtupoBanmne 2 1 1
——



() KeanT

OoOPHNYM

I'oHkM TPOHOB.

6 [VCTaHIIMOHHBIN MOAYJIb

HUToro

16 5
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2.1.2. KasengapHo-TeMaTUUeCKUIA IVIaH

VueoHbIN Kelic «BudyasibHOe MUWJIOTMPOBaHUE»

1 | Beegeune.

BecnuioTHbINM JIeTaTe/TbHbIN
arrapar: MOHSTHE, UCTOPUS
CO3maHusl, BUAbI APOHOB U
cheppl X TOpUMEHEHMS.
[TpuHIMT paBOTHI M YCTPOU-
ctBo BITJTA.

TexHuka 6e301MacHOCTY MTPK
paboTe B MacTEpPCKOI.
BBenenne B yuebHyIO IpoO-
6nemy.

®opmMmupoBaHue
laHa  peajM3aluu
yue6GHOro Kerca

(Scrum mocka).

2 | Yopasnenue BIT/TA
U TIOJIETHBIE pe-

JKMMBI.

Yupasnenue BIIJIA u mo-

JIETHBbIE PEKUMBI.

TpenupoBka pasiany-
HBbIX ITOJIETHBIX PEeXXN-

MOB.

3 | Bsnér, Bucenme wu
rmocagxa

Bsner, Bucenne u nocaaxa.

TpenupoBka Tmpoiie-
Iyp B3JleTa, 3aBuCa-
HUST ¥ TIOCAZKU.

4 | Bsnér, BuceHue u
mocajka

Bsner, Bucenne u nocaaxa.

TpenupoBka Tmpoiie-
Iyp B3JleTa, 3aBucCa-
HUST ¥ TIOCAZKU.

5 | BoimosHenue mpo-
CTBIX GUTYp IUIIO-
Taxka.

BoinosnHenne mpocTbix u-
r'yp MWJIOTasKa.

TpeHMpoBKa MPOCTHIX
buryp numoTaxka.

6 | FPV nunoruposa-
HHe.

FPV nmunotupoBaHue
I'onku gpoHOB.

FPV munorupoBanue
I'onku gpoHOB.

7 | JucTaHIMIOHHBIN
MOZYJ1b

[Torpy>kenue B mpobiiemy.

Ilouck, aHammM3 u
CTPYKTYpUPOBaHME
mHpopmalum 1Mo 3a-

IaHHOV mpobJieMe.

2.1.3. MaTepuajJbHO-TEXHUYECKOE 00ecreueHue MporpamMmmbl

s yCIelHo peayMsanyy MporpaMMbl Kypca HeOOX0oauMO ciiedyroliiee 000pyIoBaHMe U PacXo-

Hble MaTepuaJibl:
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1. KommbioTep (HOYTOYK) C MOHUTOPOM, KJIaBUATypPOM U MBIIIKO, HA KOTOPbIM YCTAHOBJIEHO CJIEY-
IoIIMe TTporpaMMHOe obecrieueHne: ornepainyonHas cucrema Windows (Bepcust He Hipke 7, T1O mist
HACTPOVKM MOJETHBIX KOoHTposuiepoB QGround Control mim Mission Planner, kommnbroTepsl (HOYT-
OYKM) JOJKHBI ObITH MOAKII0OYeHBI K equHont Wi-Fi-cetu ¢ goctynom B UHTepHeT;

2. TlpeseHTarmoHHOe 060pyIOBaHME (IIPOEKTOP C SKPAHOM/TEIEBU30P C OOJBIIIM SKPAHOM) C BO3MOK-
HOCTBIO TTOAKJIIOUEHUSI K KOMIIbIOTEPY (HOYTOYKY) — 1 KOMIUIEKT; QIMITYapT ¢ KOMIUIEKTOM JIU-
CTOB/MapKepHasl T0CKa, COOTBETCTBYIOIIMIA HAOOP MMCbMEHHbIX TPUHAIJIEXHOCTEN — 1 1IIT.;

3. YueGHO-MeTOaMUECKMII KOMILIEKC KBaapokonTepa «Knesep» -7 mit.;

2.1.4. CIMCoOK UCHOIb3YeMOM JINTEPATYPhI

1. T'ypesHoB A. E. MogenupoBaHue ymnpaBjeHusl KBagpokonTepoM. MHkeHepHbiii BecTHuk. MI'TY
M. H.D. baymana. OekTpoH. 5kypH.2014. Ne8

2. Peskum mocryma: http://engbul.bmstu.ru/doc/723331.html ([aTta o6pamenns 20.10.15)

3. UuctutyT TpaHcrnopra u cBsa3u. OCHOBBI a3poayHaMuKy 1 auHaMyky nonerta. Pura, 2010. Pesxum
mocryna: http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (IlaTtao6-
paie-uus 20.10.15)

4. KanataukoB A.H., Kpumienko A.Il., TkaueB C.B. JomycTumbie MPOCTPaHCTBEHHbIE TPAEK-TOPUU
6ecrnmMJIOTHOTO JIeTaTeJbHOTO amnmapara B BepTMKaJbHOM IUIockocTu. Hayka u obGpaso-BaHue.
MI'TVum. H.2. Baymana. OekTpoH. skypH. 2012. Ne3. Peskum gocrymna:

5. http://technomag.bmstu.ru/doc/367724.html (mara obpaienus 17.04.2014).

6. Banepui Snenkon: &quot;diekrponnka. TBoi nepBbiil KBagpokonTep. Teopus U MpakTuKa

2.2. PABOYAMS ITPOTPAMMA MOAVYJIS «<ITPOEKTNPOBAHUE 1 CBOPKA
BIT/TA»

Ilenun, 3agaum ¥ OXXugaemMble pe3yIbTaThl MPOrPAMMbI MOZYJISI.

Llens mporpaMmbi:

[TpuBseub TOAPOCTKOB K IIPOEKTHOM paboTe B 006J1aCT MHKEHEPHOI M U300 PeTaTeIbCKON AesTe Ib-
HocT. Crtoco6CTBOBATh pean3anyy BO3MOKHOCTEN ¥ TaJJAaHTOB 0OYYaroMXCcsl B 06J1aCTV MHKEHEPHOTO
TBOPYECTBA.

3agaum moaysisa

1. O6pasoBaTenbHbIE:
e OcBoeHne 6a30BbIX 3HAHUI 00 YCTPOMCTBE U (QYHKIMOHMPOBAHMM OECTUIOTHBIX JieTaTesb-
Hbix armmaparos (BITJIA).
e PaszButie y 06yuarommxcsi HABbIKOB CaMO Tpe3eHTalu, paboThl B KOMaH/ie ¥ OTBETCTBEHHO-
CTM 3a CBOU JI€MCTBUSI.
e TIpuoGpereHue onbITa paboThl CBOMMM PyKamMy Hall COOCTBEHHBIM ITPOEKTOM, HalpaBJIeHHbIM
Ha pellleH)e peasbHbIX 3a/1au.
e l3yueHne OCHOB yCTPOMCTBA aBTOHOMHO JIETAIOIINX POOOTOB, paGOTHI MMKPOKOHTPOJIIEPOB U
IaTUYMUKOB.
e TlosiyueHre HaBbIKOB PabOThI C 3JIEKTPOHHBIMM KOMIIOHEHTAMMU.
2. PasBuBaroiue:

® Dpa3BUTHE YMEHMS TBOPUYECKM MOIXOINTH K PEIIeHNIO ITOCTaBJIEHHON 3a1aul;
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® pa3sBUTHE BapMaTUBHOI'O MbIIIJIEHNSI,;
e pasBuTHe ¢haHTasuy ¥ 0O6PA3HOrO MBIIIUIEHMS;

3. BociuraTenbHbIe:

e (opMHUpPOBaHME UeIOBEKA, TOTOBOTO K TBOPUECKOM AeSITeILHOCTY B JIIOOOM 06/1aCTH;
® pa3BUTHE aKKYPATHOCTH, YCUIUMBOCTU OOYUAIOIINXCST;
e (QopmMmupoBaHue yMeHus: paboTaTh B KOMaH/E;
® BOCIIMTaHME YBa)KE€HUA K UYy>KOMY MHEHMNIO;

e mpodeccruoHaIbHAs OPUEHTAIMS 00YUYaIOLINXCSI.

OxupaemMblie pe3yIbTaTbhl OCBOEHMS IPOrPaMMbI MOAYJISL.

1. IIpegmerHbIe:
e 3HaHMe MPUHUIUIIOB MpoekTupoBanust BITJIA
e 3HaHMe OCHOBHBIX KOHCTPYKTUBHBIX 3;1eMeHTOB BITJTA
e HaBbiku c60pKu 1 nporpammupoBanys BITJIA

2. JInyHOCTHBIE:
e VYMeHMe reHepMpoBaTh UIeM yKa3aHHbIMYM METOLaMy, CJIYIIATh U CJIbIIIATh coOeceqHMKa, Y Me-

HJ€ apTyMEHTMPOBAHHO OTCTaMBaTh CBOIO TOUKY 3peHMS,

e VYMeHMe 1CKaTh MHGOPMAIMIO B CBOOOAHBIX MCTOYHMKAX U CTPYKTYPUPOBATh €e.
e VYMeHMe KOMOMHUPOBATh, BULOM3MEHSTD U YJIYUIIaTh UIEN.
o Kowmanpnast pabora. OprannsaTopckue KauecTna.
e VYMeHMe rpaMOTHO MMUCbMEHHO () OPMYJIMPOBATH CBOU MBICJIA.
e Kpurmueckoe MbIlIIEHNE U YMEHME OOBEKTUBHO OLIEHNBATh Pe3y/IbTaThl CBOEN PAOOTBHI.

e (OcHOBBI pa6OTbI B TEKCTOBOM peaaKTope U IIporpamMmMe Ojist CoO3aaHus npe3eHTauM171. CDOpMI/I-
POBaHNM€ HAaBbIKOB YIIpaBJICHUS ITPOEKTOM.

dopma nogBegeHUsA UTOroB: Gopmoi1 MOABEIEHNSI UTOTOB OCBOEHMS ITPOTPaMMbl MOJYJISI SIBJISI-
€TCS BBITIOJIHEHVE MCCIeN0BaTe/IbCKOM 3a1a4M B paMKaX IMCTaHIIMOHHOT'O MOTYJISI.

HopmaTuBHBIN CPOK 0CBOeHMSI: 16 yueOHbIX YaCcOB.

Pe>kvM 3aHATHI: 3 3aHSATHUS B HEJIETIO TI0 2 yueOHbIX Yaca Ioj], pyKOBOACTBOM Iefarora.l yue6-Hblii
yac- 45 munyT. JIHu Heme v BpeMst 3aHSITHIA KaskI0ll KOHKPETHOV TPYTIIbI ONPeesisseTCs YTBEPsKAeHHbIM
pacrcaHuem

LleneBast ayauTopusi: IeTH IMIKOJBHOTO Bo3pacTa oT 12 mo 17 ner.

2.2.1. Yueb6HO-TeMaTNUYeCKUMA IVIaH

VueoHbIi1 Keiic «CO0pKa JIeTaroniero KBagpoKomnrepa»
1 BBenenne 2 1 1
2 IIpoexTupoBanue ApoHa. 2 1 1
3 Co6opxka BITJIA. 4 1 3
4 | Hacrpoiika BITJIA u niepBbIit OJET. 4 1 3
5 JIMcTaHIIMOHHBIA MOYJTb 4 1 3
Hroro 16 5 11
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2.2.2. KasiengapHo-TeMaTUYeCKU IJIaH

1 Bsenenne. Beenmenne B mpo- | @opmupoBaHmue 2

6yieMy y4eOHOrO | IUIaHA  peau3anyn
Kerca. y4uebHOro Kelca
Texuuka 6e3omac- | (Scrum mocka)
HOCTU Tipu paboTe
B MAaCTEPCKOM.

2 IIpoekTupoBanme UTo HYXHO 3HaThb, | [IpoekTHpoBaHe 2
IpOHa. yTOObI CITPOEKTH- | COGCTBEHHOT'O
pOBaTh APOHA. BITJIA:  mpumymbl-

BaeM U pUCYeM pas-
JIMUHBbIE CXEMbI KOM-
ITOHOBKM KoIrepa
IJIT  pelleHus TIpu-
KJIaJHbBIX 3a/1a4.

3 C6opka BITJIA. Kak co6patb | CoopKa BITJIA: 2
BITJIA pis BeINOJI- | maiiKka, 3J€KTPOMOH-

HEHUA IIpuKIag- | TaK, MeXaHndyecKkad
HOM 3a7a4il. cObopKa.
4 C6opka BITJIA. Cé6opka BITJIA. C6opka BITJIA: 2

Maika, 3JIEKTPOMOH-

TaXK, MeXaHnvyeckad

cbopKa.
5 Hactporika BITVTIA u | Hactpoiika u ka- | Hactpoiika u kamm6- 2
TIePBBbIN MOJIET. JIMO6pOBKa IOJIET- | POBKA IOJIETHOTO
HOTO KOHTPOJI- | KOHTpOJLIepa.
Jiepa.
6 Hacrtporika BITVTIA u | Hactpoiika u ka- | Hactpoiika u kamm6- 2
TIePBBbIN MOJIET. JIM6POBKa pOBKa  aImaparyphbl.
amnmapaTyphl. yIpaBJIeHMsI.
yIpaBJIeHMsI. 3amyck Kormrepa.
7 IucranmyonHbit Mo- | [Torpyskenue B | [lonck, aHammMs wu 4
Iy J1b npobemy. CTPYKTYpUpOBaHME

nHbopMalMu o 3a-

IIaHHOM TIpobJieMe.

2.2.3. MaTepua/JIbHO-TEXHUUECKOEe 00ecIedyeHne mporpaMmMbl

1. KommbioTep (HOYTOYK) C MOHUTOPOM, KJIaBUATypOM U MBIIIKOM, HA KOTOPbIM YCTAHOBJIEHO CJIELY-
Io1lIMe TporpaMMHoOe obecrieueHne: ornepaiyonHas cucrema Windows (Bepcust He Hipke 7, T1O pyis
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HACTpOVKM MoJETHbIX KOoHTposuiepoB QGround Control mau Mission Planner, koMribioTepbl (HOYT-
OYKM) JOJKHBI ObITH MOAKIII0OYEeHBI K equHont Wi-Fi-cetu ¢ goctynom B UHTepHET;

. IIpesenTaimonHoe o60pymoBaHye (IPOEKTOP C SKPAHOM/TEIEBU30P C OOIBIIIM S5KPAHOM) C BO3MOK-

HOCTBIO TIOAKJIIOUEHMSI K KOMIIbIOTEPY (HOYTOYKY) — 1 KOMIUIEKT; QMmIapT ¢ KOMIUIEKTOM JIM-
CTOB/MapKepHast T0CKa, COOTBETCTBYIOIIMIA HAOOP MMCbMEHHbIX MPUHAIJIEXXHOCTEN — 1 1IIT.;
YuebHO-MeTOAMYECKII KOMIUIEKC KBajipoKornTepa «KieBep» -7 1miT.;

PecypcHblit Habop - 7 MIT.;

[Tnockory61er — 7 1IT.;

OuncTutenp U30aSIUM — 7 IIT.;

ITasibHas craHus - 7 IIT.;

PacnieyaTanHble MaTepuasibl KEMCOB — 7 IIIT.;

PacnieyaTanHble paboune TeTpaay KeicoB — 14 mir.

Pabora Ham KeicoM JOJDKHA IMTPOU3BOIMUTHCS B XOPOIIIO OCBEIIEHHOM, ITPOCTOPHOM, ITPOBETpPUBae-

MOM moMeltennu. Kaskablii ¢ToJI A1 pabOThl Hall, KeJICOM TOJIKEH ITO3BOJIITh PasMECTUTh 38 OJHUM KOM-

MBIOTEPOM (HOYTOYKOM) JBYX OOYYAIOIIMXCS U MIPEeJOCTAaB/ISITh JOCTATOUYHO MeCTa JIJisi paboThl C KOMIIO-

HEHTaMM CO3JaBaeMoro YCTpOﬁCTBa.

1.

2.2.4. CIIMCOK MCIOJIb3yeMOM JIUTEPATYPbI

I'vpesiHoB A. E. MogenmpoBanue yrnpaBjieHMs KBagpokonrepoM. HkeHepHbiii BecTHUK. MI'TY
VM. H.3. baymana. DJIEKTPOH. KypH.2014. Ne8 Pexxum JIOCTyTa:
http://engbul.bmstu.ru/doc/723331.html ([lata o6paienns 20.10.15)

. Edpumos. E. [IporpaMmmupyeM  KBaIpOKOIITEP Ha  Arduino: Pexxum  moctyma:

http://habrahabr.ru/post/227425/ (Jata o6patenust 20.10.15)

. Macturyt tpancnopra u cBsi3u. OCHOBBI a3poAMHAMUKM M AviHamuku nosjera. Pura, 2010. Pe-skum

mocryma: http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf ([laTta obpa-
mienns 20.10.15)

. ITondmnenoxk O.B., lllneikoB A.W., Kopurogckuit A.A. «Knesep. KoHcTpyupoBaHue 1 mporpaMmu-

poBaHMe KBagpoKkonTepoB». Mocksa, 2016.

. Kanaraukos A.H., Kpumenko A.Il., TkaueB C.b. [lomycTuMble MPOCTpaHCTBEHHbIE TPaEKTOpUM Hec-

MMJIOTHOT'O JIETATEIbHOTO arrapara B BepTUKaJIbHOM MiIockocT. Hayka u o6pasoBanme. MI'TY um.
H.3. baymana. 2iekTpoH. xypH. 2012. Ne3. Peskum gocryma:

. http://technomag.bmstu.ru/doc/367724.html (mata obpaiennst 17.04.2014).
. Banepuit duenkos: «3aekTponuka. TBou mepBbiii KBagpokonTep. Teopust u mpakTuKa»

2.3. PABOYAJ ITPOI'PAMMA MOAVJIA «4JIS1 YET'O HYJKEH BITJIA?

l'eonndopmarnka —camasi coBpeMeHHast HayKa 06 m3mepeHun, ucciaenoBanmm o 3emse DataScout -

cobupaeT, aHaIM3UPYET U MPeICTaBIsIeT reorpaduuecky MPUBSI3aHHYIO MH(POPMAIIVIO TT0 JIF0O0I TeEMaTHUKe

C IIOMOIIIbIO COBPEMEHHBIX TeXHOJIOTUI:

Kocmunueckast cbemka
Aspodorocbemka
['JIOHACC/GPS

3D MogenpoBaHue

CospmaHne KapT U IreolopTajioB
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Ilemn, 3agaun, oxxugaemMblie pe3yIbTaTbl MOJYJIA.
Ilemm mporpamMmbl: 3HAKOMCTBO CO BCEMM BUAAMM ITPOCTPAHCTBEHHBIX JaHHBIX. 6a30BbIe HABbI-KU
06pabOTKM M aHA/IM3a JAaHHBIX HA OCHOBE peIlleHMs PeasIbHbIX 3a7a4
3agaum nporpaMMbI:
1. Oo6yuarommue
e CdopmupoBaTh HauaJgbHOE IpPEACTaB/IeHNEe O paboTe ¢ JaHHbIMM (PacTp, BEKTOpP, aTPUOYThI,
KapThl, YCJIOBHBIE 3HAKM, MacIITab).
e [lo3HAaKOMUTHL C TEXHOJIOTMEN AUCTAHIMOHHOTO 30HOMPOBaHMSA, COOpa TIeoJaHHBIX
(datascouting).
e [lo3HaKOMUTb C OCHOBHBIMM CHMCTEMAaMM CITYTHMKOBOV HaBUTAIIMMA.
e [IpomeMOHCTpMpPOBaTh BO3MOKHOCTY a3po(OTOCHEMKM C IMOMOIIBIO KomTepa M ob6paboTka
JaHHBIX a3POGOTOCHEMKM.
2. BocnurartenbHbIe:
e dopMupoBaTh TBOpUYECKOE OTHOIIIEHME K BbITIOJHSIEMOI paboTe;
e BocmurtpiBaTh yMeHMe pabOTaTh B KOJUIEKTUBE, 3G (EKTUBHO pacipenessiTb 00sI3aHHOCTH.
3. Pa3sBuBalomue:
e Pa3BuBaTh TBOPUYECKYIO MHULIMATUBY U CAMOCTOSITETbHOCTD;
e Pa3BuBaTh NCMX0GU3NOIOTMYECKNE KAUECTBA YIYEHMKOB: TIaMsITh, BHUMaHMe, CITOCOOHOCTD JIO-
IMYECKU MBICJINTD, aHAJIMU3UPOBATh, KOHIIEHTPMPOBATh BHMMAaHMeE Ha IJIaBHOM.
e Pa3BuBaTh YMeHMS U3JlaraTb MbICJIM B UYETKOM JIOTMUYECKOM MOCIeA0BaTebHOCTH, OTCTauBaTh
CBOIO TOUKY 3PEeHMS, aHAJIM3MPOBATh CUTYAIMIO M CAMOCTOSITEIbHO HAaXOIUTh OTBETHI HAa BO-
MPOCHI ITyTEM JIOTUUECKUX PACCYKIEHUN.

OxupaemMbie pe3y/IbTaThl:
IIpodeccnonanbHbie ¥ 3HAHMEBbIE KOMIIETEHIIVN:
3HaHMe MPUHIUIIOB a3podoToCheMKY U paboTsl ¢ BITJTA.
2. YMeHuMe cTpouThb nojieTHoe 3aganne ajs BITJIA.
3. TlepBoHauaabHBIN HaBLIK 06paboOTKa a3pPOCHEMKHU
JIMYHOCTHBIE ¥ MEK/IMYHOCTHbIE KOMITETEHIIVIN:
Hasrbik paboTsl B KOMaHae: pabora B 0011eM putMme, 3GdPeKTUBHOe paclipenesieHne 3amad u ap.;
2. Pa3BuTHe mTo3HaBaTebHBIX MHTEPECOB YUaIlINXC,
3. YMeHMe OpMEeHTUPOBATHCS B MHGOPMAILIMIOHHOM MPOCTPAHCTBE, ITPOIYKTUBHO MCIIOJIb30BAaTh TEXHM-
YECKYIO JIMTEPATYPY IJIs1 TOMCKA CJIOKHBIX PeIeHNIt;
4. PasBuTye TEXHMUYECKOTO MbIILJIEHNMS, [TO3HABATEIbHOM IeSITeJIbHOCTM, TBOPYECKOM MHUIVATUBBI, Ca-
MOCTOSITEJIbHOCTH;

5. Coco6GHOCTh TBOPYECKH pelliaTh TEXHUUECKMEe 3a1auli;

Cnoco0bI 1 (opMBbI IPOBEPKY PE3Y/IbTATOB OCBOEHMSI ITPOrpPaMMbl MOKYJISI.

Buabr kouTpos:
® BBOJHBIN, KOTOPbIN IIPOBOAUTCS IIepel, HauaaoM paboThl 1 MpefgHasHaueH A/ 3aKpeIieHus
® 3HAHMI, YMEHMI U HAaBBIKOB II0 MMPOIIEHHbIM TEMAM;
® TEeKVIIUIA, IPOBOAMMBIN B XOA€ YUEOHOI'O 3aHSITHS U 3aKPeIUISIOIINIA 3HAHKS 110 JaHHOM

® TeMe.
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@DopMbI TPOBEPKU PE3YJIbTATOB:
e HabJIoAeHNe 3a JeTbMU B IIpolecce paboThl;
® VHAVBUIYAJIbHbIE U KOJJIEKTUBHbBIE IIPOEKTHbIE PAOOTHI.
WtoroBas aTTectanysi 06yJaroumxcsi MPOBOAUTCS IO pe3yJibTaTaM MOATOTOBKY M 3aIlUThI IPOEKTa
MePCOHAILHO MJIU T'PYIITNON O0YYaroIXCsl.
@dopMbI IPOBEIEHNMA UTOTOB: IIOJITOTOBKA IIpe3eHTallii O IPOjIeJIaHHOM paboTe;
HopMaTuBHBIN CPOK 0CBOeHMSI: 12 yueOHbIX YacOB.
Pe>xum 3aHATHIAL: 3 3aHSITHS B HEAEJTIO 1O 2 yUeOHBIX yaca Mo, PyKOBOACTBOM mefarora.l yueGHbIn
yac- 45 MunHyT.
IHuu Hemenu ¥ BpeMsl 3aHSATUIM Ka)KIO0M KOHKPETHOV TPYIIIbI ONpenesieTcsl YTBeP)KIEHHbIM PacIin-
caHueM
LleneBass ayauTOpusi: IeTH MIKOJIBHOTO Bo3pacTa oT 12 mo 17 ner.

2.3.1. Yueb6HO-TeMaTNUeCKHUN IVIaH

Vueousblit Keiic «/Is uero nyskeH BITJTA».

1 Bsepenne 1 1 0

2 OcHoBBI a3p0POTOCHEMKM, CHEMKU C 3eMJIU U 1 1 0
BO3ayXa

3 ITnanmpoBaHMe a3pOChEMKM U ChbEMKA I10 3a4a- 2 1 1
HUIO

4 Cospanne oprodortomiaHa u 3D-mopmenupoBa- 8 2 6
HI€ MECTHOCTH

5 IuCcTaHIVOHHBIN MOIY b 4 1 3

Hroro 16 6 10

2.3.2. KasengapHo-TeMaTUUeCKUIA IVIaH

1 | Benmenne 1

2 | OcHOBBI aspodoro- | PazHoBugHoct U 1
CBEMKM, CbeMKM 3eMJIM | OCOOEHHOCTH

C BO3[yXa. AspodoTocbeMKu
XapakTepuctuka u
0COOEHHOCTU a’3po-
(oTocvemku.

3 | [lmaampoBanue aspo- | CocraBienne  1o- | Pacyer mosneTHOro 3ma- 2
CBEMKM ¥ ChE€MKa TI0 3a- | JIETHOTO  3aJaHus | HUS IJII CbeMKU C KO-
IaHUIO. IJIST TIOJTyYeHusT AaH- | mTepa.
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HBIX C Heobxomu-

MbIMM  XapaKTepu-

CTUKaMM.
4 | Cospmaume optodoro- | Cosmanue oprodo- | BeimonHeHne CheMKH,
wiaHa 1 3D mogmenupo- | TormaHa 1 3D Mome- | aHaaM3 JaHHbIX.
BaHlMe MECTHOCTH. mupoBaHue MecTHO- | CopeBHOBaHMe Ha TOY-
CTH. HOCTb.
5 | Cosmanne oprodoro- | Cosganme optodo- | Pabora B poTorpammer-
wiaHa u 3D mopenupo- | TomaaHa u 3D mome- | puueckom I1O.
BaHlMe MECTHOCTH. JIMPOBaHNE MECTHO-
CTH.
6 | Cosmanme  oprodoro- | Cosganme oprodo- | 3D MOJIeJIMpOBaHMe
miaHa u 3D mopenupo- | ToriaHa u 3D mMoje- | MECTHOCTH
BaHlMe MECTHOCTH. JIMPOBaHUE MECTHO-
CTHU.
7 | Cosganme oprodorto- | Cosmanmue oprodo- | 3D MOJIeIMpOBaHMe
miaHa u 3D mopenupo- | ToriaHa u 3D mMoje- | MECTHOCTH
BaHlMe MECTHOCTH. JIMPOBaHUE MECTHO-
CTHU.
8 | Iucranumonubii  Mo- | Peduiekust mo wuro- | [logroroBka mpeseHTa-
IyJ1b ram peayM3aluy | MU IO UTOTaM BBITOJI-
MIPOrpaMMBbl. HEHHOT'O y4eGHOro
[TnaHupoBaHMe mpo- | Ke¥ca.
rpaMMbl  CJIeIYIO-
IIero roja.
2.3.3. Marepua/JibHO-TEXHUUECKOE 00ecIieYeHne mMporpaMmbl
O6s3aTe/IbHOE 000PyIOBAHME:
KBagpoxkornreps! 111 a3pOCheMKA
2. ITporpammHo-anmapaTHbIN yuebHbI KoMiuieke «DataScout.Aspocbémka+3DI opoag» 1 miT.
3. TIporpamMHo-arnmapaTHbI y4eOHbII KOMILIEKC IS MIKOJIbHMUKOB «DataScout. I'opomckoint mc-ciie-

JoBareab» 1 IiT.

4. Bba30Bblif KOMITJIEKT HATJISIAHBIX IOCOOMI 1 METOIMUECKUX MaTepuaioB «['eonHdopmarnka» 1 mir.

u

7.
8.
9.
10. Jlasepubiit rpaBep 1 miT.

XOJIHBIX MaTepuayioB (KapTpumku, Oymara) 1 mrr.

. Touka gocryma WiFi 1 I'6ut/cek 1 1.

Teneskka Ji 3apsiIKY M XpaHEHUsT HOYTOYKOB 1 1IIT.

3D oukwu 15 1.
ITpesenTep 1 miT.

Pacxoauble MmaTepuasibl

11. JIuct @auepsr 14 1mir.

12. Bumnts! st konrepa 4 miT.

. lIBeTHOEe MHOTO(MYHKIIMOHATbHO-TIeUaTarolee ycTpoiicTBo (MDVY) popmata A3 ¢ KOMIUIEKTOM pac-
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2.3.4. CIMCOK UCHOJIb3YeMOM JINTEPATYPhI

1. Anmasos U.B., AnteiHoB A.E., CeBactbsiHOBa M.H., Crenenko A.®D.CO0OPHMK KOHTPOJIbHBIX BO-
IIPOCOB IO AUCLUIUIMHAM «Aspodotorpadus», «A3pochEéMKa», « A3POKOCMUYECKIE METOIbI Che-
MOK». —-M.: usg. MUUT"AukK, 2006. - 35 c.

2. BaeBa E.JO. «O6111e BOnpochl MPOEKTMPOBAHMS ¥ COCTaBIEHMS KapT» IJIs1 CTYAEHTOB CIIelaJIbHO-
ctu «Kaprorpadus u reouHdopmarmka» — M.: usg. MUNUT'AuK, 2014. - 48 c.

3. Penpro A.B., KoncrautuaoBa E.B. ®ororpaduueckme mpoiiecchl permcrpanmmu MHbopManmm. —
CII6.: u3a. I[IOJIMTEXHUKA, 2005.- 570 c.

4. Kocunos A.T'., Jlypre U.K. Teopus 1 npakTuka uudpoBoi 06paboTky nsobpaskeHnii. JucraHImoH-
HOe 30HAMpOBaHMe 1 reorpaduueckme uapopmamyonssie cucremsl. [Tox pen. A.M.Bepisinra. Yue6-
Hoe rmocobue - M.: usn. Hayunbiii mup, 2003. - 168 c.

5. PapuosokaloHHbIe CCTEMbI BO3IYIIIHONM pasBenku, AeindpupoBaHe paayoiOKallMOHHbIX U306-
paskennit. ITog pen. LIkonbhoro JI.A. — usn. BBUA um. ipod. H.E. JKykosckoro, 2008. - 530 c.
HNHTepHeT pecypchbl

6. UanoB A.I'., 3arpe6un I'.1. Atiac Kaprorpa@muecKux MpoOeKnuii Ha KPYITHbIe pernoHbl Poccuit-
ckon Pemepanyn: yuebHO-HarasgHoe usganne. — M.: usg. MUNUT'AuK, 2012.-19 c.

7. Ileremuu A. 3D-momenuposanue B SketchUp 2015 - ot mpocToro K coskHomy. CamoyunTesib — U3,
IOMK TIlpecc, 2015. - 370 c., ISBN:978-5-97060-290-4

8. beictpoB A.IO., JIyouuu [.C., I'pysmes C.C., AunpeeB M.B., Ipsira [.0., IlIkypoB @.B., Kosmocos
1O.B. [IpumeHeHme reonHbOOPMAaIMOHHBIX TEXHOJIOTHI B TOMOJHUTETbHOM LIIKOJIbHOM 00pa3oBaHMM
- B c6opuuke: Okonorusa. DkoHomuka. Mapopmatuka. Pocros-Ha-Ilony, 2016. - C. 42-47.

9. I'ICreo http://gisgeo.org/

10. T'MCa http://gisa.ru/

11. GIslab http://gis-lab.info/

12. Tlopran BHE3eMHbIX IAaHHBIX
http://cartsrv.mexlab.ru/geoportal/#body=mercury &proj=sc&loc=%280.17578125%2C0%29&zoo
m=2

CIMCoOK METOAMYECKUX MAaTEPHUAJIOB ¥ TEMAaTUYECKMX MOPTAJIOB JJIST YUALMXCS

13. JInoiig B. Vcropus reorpaduueckux kapt. — usg,. Llenrpnomurpad, 2006. - 479 c., ISBN: 5-9524-
2339-6

14. KpasnoBa B.U. Kocminueckne CHUMKM M 3KOJIOTMYECKME TTPOOIEMbl HaIllel TUTAHEeThI: KHUTa JAJIs
meten u ux pogutenen — Ckanske,Mocksa 2011.

15. ITpoekTtHbie TpaekTopuu ["'eonndopmaTnka. - Mocksa, 2016.

16. Ownnanx kapra nmoxkapos http:/www.fires.ru/

17. T1azn Mepkaropa https://bramus.github.io/mercator-puzzleredux/

18. Vramanm ctpaHy 1o CcHUMKY http:/qz.com/304487/the-viewfromabove-can-you-name-these-
countries-using-onlysatellite-photos/

19. GeolQ http://kelsocartography.com/blog/?p=56

20. VYrapait ropop mo cHMMKY https:/www.theguardian.com/cities/2015/sep/30/identify-world-cities-
street-plans-quiz

21. Vrapmait ctpaHy o maHopame https:/www.theguardian.com/cities/2015/sep/30/identify-world-
cities-street-plans-quiz
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22. OCM TtpexmepHbie KapThbl
http://demo.f4map.com/#1at=55.7510827&lon=37.6168627&zoom=17&
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2.4. TIPUJIOXXEHUE 1. OTIMCAHUE YUYEBHbBIX KEMCOB, BK/IIOUEHHBIX
B ITPOI'PAMMY.

2.4.1. Mopynb «IInnorupoBaumne BITJIA»

Keiic Ne 1 «BusyanbHoe muiotupoBanue BITJIA»
Omnwucanne cutyarym: Y corpyaunkoB MUC cTouT akTyaabHas 3afada JOCTaBKM MEIMKAMEHTOB U

noucka jogeii. OHy o6paTuiay BHUMaHKe Ha aBTOHOMHbIe apoHbl (BIT/IA), mpeqHasHaueHHbIe IS ITOJIE-
TOB IO 3aJ@HHBIM MaplLIpyTaM 6e3 yyacTus yesioBeka. BaxkHoe TpeboBaHMe

MUC k BITIA - o6ecrieuenne 6e30TkasHoM paboThl aBTOHOMHBIX BITJIA, BKiouarolee B cebs me-
pexsar yripasieHus BITJIA B ciydae oTKasa MM HeKeIaTEJbHOTO TOBEIEeHMs ITPOrpaMM aBTOHOMHOTO
nosiéta. Takke HaBbIKM MWIOTUPOBAHMSI HEOOXOAVIMbI B TIEPUOZ, Pa3BEPTHIBAHMS U TIOJIEBBIX MUCITBITAHWUIA.
Yupasnenne BITJIA 6e3 mpno6peTéHHBIX HABBIKOB MOSKET IOBJIEUb 38 COO0I IPOBIEMBI OT ITOJIOMOK COO-
CTBEHHOM TEXHMKM ¥ TOPYM UYKOTO MMYIIECTBA, MO TOJyYeHMs] TPaBM, YBEUMI UM Jaxke HMPUUMHEHUS
CMEPTH.

3amauva: [IpmobpecTy nepBoHaYa/IbHbIE HABBIKY MUJIOTUPOBAHMS M OCBOUTD MPaBMUJIa SKCILTyaTaIn
BITVIA.

Twun Keiica: BBOOHbBIN, MOTVBALMIOHHBIN.

dutenpbHOCTh VUeO6HOro Kevca: 12 yueOHbIX YacoB (6 3aHSITHIN)

Bomnpocs! fj1g o6cysKaeHus Opy peajimsalyy Keyca:
1. Yro takoe BITJIA?
2. Kak ycrpoen u pa6oraer BITJIA?

2.4.2. Moaynab «KoncTpyupoBanue u coopka BITJTA»

Keiic Ne2 «C6opKa jreTaroniero KBaJgpoKomnrepa.
Ommcannve cutyanyu: Pebsita M3 A3pokBaHTyMa MPUHEC/M OOBSIBIEHNE, UYTO TUIAHUPYIOTCS TOHKU

IPOHOB (6ECIMJIOTHBIX JIeTaTe/IbHBIX anmapaToB- BITJIA). A 4To HYKHO caenaTb, YTOObI TOXKE MPUHSITDH
yuacTue B copeBHOBaHMsIX? JIJ1s1 yyacTus Heob6xoammo co3gaTth cBoy BITJ/TA v HayunTbCs ero MmIoTUpO-
BaTh.

3amava: Co3maTh KOMaHAy U cobpatb cBoy BITIA.

Twum Kevica: BBOAHbBIV MOTUBALIMOHHBIN.

LnutenbHOCTD Kevica: 12 yueGHbIX YyacoB (6 3aHSITIUN)
Bormpocs! 11 06CysKaeHns ¢ 00VYaIOIIMMUCS IIPY pean3aliny Keyca:

Kaxue ssmemeHTbI 06s13aTe/IbHO JOJIKHBI ObITh Ha roHOYHOM BITJTA?
KakyuM KauecTBaM JO/KEH OTBEUYATb TOHOYHbIN JPOH?
KaKI/Ie KOMITIOHEHTBI MO>XHO O6J'I€I“~II/ITI)?

OT KakMxX KOMIIOHEHTOB JJIs1 TOHOK MO>KHO OTKa3aTbCs M KaKue 3aMEeHUTD?

AR A

Kakum nmoskeH ObITh BO3MYIIHBIM BUHT ToHouHOro BITJ/IA mo cpaBHenuio ¢ BITJIA mnst Bumeo-
CHEMKM?

6. Kakue HeoGs13aTesbHbBIE 711 TOHOK 3JIEMEHTBI HAM TOHAA00STCS AJj1s1 00yUeHMs TUIOTYPOBAHMIO?
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2.4.3. Monayab «Inst yero Hy>keH BITJIA»

Keiic Ne 3 «/I;1s1 uero Ha camoM jesie HykeH BITJIA».
Omnucanne cutyauuu: B gerckuii rexHonapk « KBanropuym» obpaTiniiach 3a MOMOIIBIO aAMUHUCTPA-

1Sl Balllel IIKOJIbI. [IMpeKTOop IIIKOJIbI ITPOCUT OINPeNeIUTh TOUHYIO IUIOIIAAb TEPPUTOPUM IIIKOJIbI, TAK KaK
MIPOEKTHbIE MOKYMEHThI Ha IIKOJY 3a JOJIIYI0O MCTOPHUIO ee paboThl ObLIM yTepsiHbl. TOYHAs IJIOIIAIb
HY’KHA JIJIT TOTO, UTOOBI ONPeIe/INTh BO3SMOSKHO JI pPa3MEeCTUTh Ha TePPUTOPUM IIKOJIbI HOBBIV CIIOPTYUB-
HBIJI KOMILJIEKC.

3amauva: Omnpeneny Kakye BUIbI KBaIPOKOIITEPOB MOT'YT OBITh MCITOJIb30BaHbI JIJISI PEIIeHNs I0CTaB-
JIGHHO 3a/1aui, IIOATOTOBb COOPAHHBIN TOOOM paHee KBAIPOKOITEP K IMPOBEIEHMIO a3POChEMKU JIJIsl ITO-
JIy4eHMSI TOUHbIE TaHHbBIX AVMCTAHLMOHHOI'O 30HAMPOBaHMsS 3eMyn ¢ rmomMoibio BITJTA.

Tyun Keyica: BBOOHbBIM MOTUBALIMOHHBIN.

dnurenpHOCTh Keyca: 12 yueOHbIX 4acoB (6 3aHSITHN)

Bonpocs! fj1g o6cyskaeHns ¢ 06yJarolMMycs OIpy peaInsaliy Keyca:

1. Kak MOKHO IIpy HaMEeHbIIMX TPYI03aTpaTax PelInThb MOCTaBJIeHHYIO 3a0auy?
2. A kak HaMm MoskeT nomoub konrtep (BITJIA)?

3. Kakue gaHHbIe OH MO3BOJISIET TIOJTYYNTh?

4. Yem aspocweéMka ¢ BITJIA oTimndaeTcs oT KOCMUYECKOM ChbeMKM?
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