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. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTUK ITPOT'PAMMBI

HNOACHUTEJIBHAS 3AITUCKA
BBenenne B nHacrosiee BpemMs pelHOK BITJIA (OecnmmIOTHBIX JIeTaTeIbHBIX almnapaToB)

— CTaJl OYEHb MEPCIEKTUBHON M OBICTpOpa3BUBAOIIEHCS oTpacibio, K 2015 rogy pbiHOK
BILJIA yxe onenuBaics B 127 mapa gomtapos CIIA' i mpogo/mkaeT akTHBHO Pa3BHBATHCS.
Ouenb ckopo BIIJIA crTaHyT HeoTheMJIEMON YacThiO MOBCEAHEBHOM XU3HMU: MBI OyleM
ucrnionibzoBaTth BIIJIA nHe Ttompko B CMMUM wu pasBiekatenbHoM cdepax, HO U B
UHPPACTPYKTYpe, CTPaxOBaHUHM, CEIBCKOM XO3SiCTBE U OOecrneueHUur Oe30MacHOCTH,
NOSIBATCSI HOBBIE PO(ECCHH, CBSI3aHHBIE C POCTOM PBIHKA.

HanpasienHnoctb NPOrpaMMBbl. Hacrostmas oOmeoOpa3zoBarenbHas
oO1epa3BuBarollas MporpaMma JIOMOJHUTENLHOTO 00pa3oBaHMs JIeTed UMEET HAy4YyHOo-
mexHuuecKylo nanpaenennocms. llpennonaraer JONONHUTENbHOE oOpa3oBaHHE JeTell B
00JIaCTH KOHCTPYMPOBAHHUSA, MOJEIUPOBAHUS M OCCHWIOTHON aBUAlUU, MPOrpaMMa TaKKe
HalpaBjieHa Ha (OPMHUPOBAHME y JI€TE€l 3HAHUM W HABBIKOB, HEOOXOIUMBIX IJIsI padOTHI C
oecrmioTHRIMU aBuanmoHHbIMU cuctemMamu (BAC).

[Iporpamma no3BOJISIET CO3/1aBaTh OJATONPUSTHBIC YCIOBUS JJISI PA3BUTHS TEXHUUYECKHUX
CIOCOOHOCTEH MIKOIbHUKOB.

Hacrosimias mnporpaMma COOTBETCTBYET OOILIEKYJIbTYPHOMY YPOBHIO OCBOEHUS U
IpeIoiaraeT yA0BICTBOPEHUE TTO3HABATEILHOTO HHTEpPECa 00YUaIOIeTrocs], pacIupeHue ero
MHGOPMHUPOBAHHOCTH B 00JIaCTH OECTIMIIOTHBIX JIETATENbHBIX allllapaToB M CHCTEM, a TaKKe
oboraiieHre HaBbIKAMHU OOIIEHUS W MPHOOPETEHHUE YMEHHMM COBMECTHOW JIEATEIHHOCTH B
OCBOCHHUH MPOTPAMMBI.

HoBu3na Hacrosinieil oOpa3oBaTeNbHOW MHPOrpaMMbl 3aKJIIOYAETCS B TOM, YTO OHa
WHTETPUPYET B ceOe JOCTIKECHUS COBPEMCHHBIX M WHHOBAIIMOHHBIX HAINPABICHUA B MaJOH
OECIIMIIOTHON aBHAIVH.

AKTyaJlbHOCTH MporpaMmmbl COBpEeMEHHbIE TEHJICHIIUU Pa3BUTHS pOOOTHU3HPOBAHHBIX
KOMILJIEKCOB B aBUALlMU MOJYYUIIM PEaTU3alrI0 B BUJ€ OECIUIOTHBIX aBUAIIMOHHBIX CUCTEM
(BAC).

B Hacrosiiee BpeMsi HaO0aeTCsl JaBUHOOOPA3HBIA POCT MHTEpeca K OeCHMIOTHOM
aBUAllUd KaK WHHOBAITMOHHOMY HAMPABICHUIO PAa3BUTHS COBPEMEHHOM TEXHUKU, XOTS
UCTOPHUS Pa3BUTH 3TOTO HANpaBJICHHs Hadajach yxe 6onee 100 jet Tomy Hazaa. PaszButue
COBPEMEHHBIX M TMEPCHEKTUBHBIX TEXHOJIOTMH TO3BOJSET CETOAHS  OeCHUIIOTHBIM
JICTaTCIBHBIM almnaparaM YCIENTHO BBITIOJNHATh Takue (DYHKIMH, KOTOPHIEC B MPOILIOM OBLIH
UM HEJOCTYITHBI HJIA BBITIOJHSITUCH JPYTUMU CHUIIAMH B CPEICTBAMMU.

brnaronmapsi pocTy BO3MOXXHOCTEH W TOBBIIICHUIO JOCTYIMHOCTH JPOHOB, MOTEHITUAT
UCIIOJIb30BAHUSI WX B Pa3HbIX cdepax HKOHOMHUKHA CTPEMUTEIBHO pPaAcTET. DTO CO37aJ0
HeoOXoauMocTh B HOBOM mnpodeccun: omepatrop BAC. Crparernueckass 3ajmada Kypca
COCTOUT B TMOJATOTOBKE CIEUUATUCTOB IO KOHCTPYMPOBAHUIO, MPOrPaMMHPOBAHUIO U
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skcruryatauuu BAC.

Hacrosimiass oOpa3oBaTesibHasi MporpaMMa IO3BOJSIET HE TOJILKO OOY4YHTh peOeHKa
MOJICJIUPOBaTh M KOHCTpyupoBaTh bBIIJIA, HO ¥ TOArOTOBUTH OOYYAIOIIUXCS K
TUIAHUPOBAHUIO U OPTaHU3alUU pabOThl HAJl PA3HOYPOBHEBBIMH TEXHUUECKUMH MPOCKTAMH U
B JIaJIbHEHINEM OCYIIECTBUTh OCO3HAaHHBIN BBHIOOp BHUJA JEATEIBHOCTH B TEXHUYCCKOM
TBOPYECTBE.

IMenarornyeckas 1meecoo0pa3HOCTh HACTOSAIICH TPOrPaMMBI 3aKIFOYACTCS B TOM, YTO
TI0CJIe €€ OCBOCHUS OOYUAIOIINECS MOMyJaT 3HAHUS U YMEHUS, KOTOPbIC TIO3BOJISAT UM TTOHSThH
OCHOBBI YCTPOICTBA OCCMHUIOTHOTO JICTATSIBLHOTO alllapara, MPUHIUITBI Pa0OThI BCEX €ro
CHCTEM M UX B3aHUMOJEUCTBUS, a Takxke ynpasneHue bIIIA. Mcnons3oBanue paznuyHbIX
uHcTpyMeHTOB pa3Butus SOft-skills y nereii (urponpakruka, komanaHas paboTa) B COUCTaHUH
¢ pasBuTHeM y Hux hard-xommerenimii (workshop, tutorial) mo3sonut chopmupoBatsb y
pebeHKa LETOCTHYIO CUCTEMY 3HAHHUM, YMEHUN U HABBIKOB.

2. Heau v 321244 POrpaMMmBbl.

[lenbro mporpammbl sBjsieTcss (hopMUpOBaHKHE y 0OyJaromuxcs ycroiunsbix SOft-skills
u hard-skills® o ceayroumM HampaBieHHsAM: IPOCKTHAS ACATCILHOCTD, TEOPUS PELICHHS
U300peTaTeNbCcKuX 3agad, paboTa B KOMaHIC, ad’pOJMHAMUKA U KOHCTPYHPOBAHUE
OeCIUIIOTHBIX JIETATEIbHBIX allllapaToB, OCHOBBI PaIHO3IEKTPOHUKH , JETHAS SKCILUTyaTaIlus
BAC (OecnuIOTHBIX aBHAIIMOHHBIX cUCTeM). [IporpaMma HarpaBiieHa Ha pa3BUTHE B pEOCHKE
UHTEpeca K MPOCKTHOM, KOHCTPYKTOPCKOW U MPEANPHUHUMATCIBLCKON JCSITCIBHOCTH,
3HAYUTENIHHO PACIIUPSIONIEH KPyTro30p U 00pa30BaHHOCTh peOCHKA.
3agauu:

OO6pa3zoBartenbHbIC 3aa4H:

e chopmupoBaTh y o0OydYarolmUXCSd YCTOWYMBBIE 3HAHUS B OO0JACTH MOJEIUPOBAHUS U
KoHcTpyupoBanus bAC;

® DPa3BUTH Y OOYHAIOIINXCSI TEXHOJIOTMUYECKUE HABBIKU KOHCTPYHPOBAHUS,

e chopmMupoBaTh Yy 00YJAIONTUXCSI HABBIKA COBPEMEHHOTO OPTraHU3aIIMOHHO-YKOHOMUYECKOTO
MBIIJICHUS, OOECMEYUBAIONINX COIMAJIBHYIO aJalTali0 B  YCIOBUSAX PBIHOYHBIX
OTHOULICHHM.

Pa3BuBaromue 3agauu.

® MOJJEPKATh CAMOCTOSITEILHOCTh B Y4€OHO-TI03HABATEILHOM ACATEILHOCTH;

® Pa3BUTH CIIOCOOHOCTH K CaMOpEAIM3alIUU U 1IeJICYCTPEMIIEHHOCTH;

e copMHpOBaATH TEXHUYECKOE MBIIIJICHUE U TBOPUYECKUM MOIX01 K padboTe;

® Pa3BUTH HABBIKM HAYYHO-HCCIIEIOBATEIIbCKON, HHXEHEPHO-KOHCTPYKTOPCKON M MPOSKTHOM
NeATEIIbHOCTH;

® pacCUIMPUTh ACCOLUATUBHBIE BO3MOKHOCTH MBIIILICHHUS.

BocnowurareanHbIE 3a1a4UK.

2 . .
«soft-skills» — TeopeTrueckue 3HaHUS U KOTHUTUBHBIX rpreMbl, «hard-sKillsy» — ymenus «paborats

pYKaMm».
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¢ chopMUpPOBATH KOMMYHUKATUBHYIO KYJIbTYpPY, BHUMaHUE, YBAKEHUE K JTHOJISM;

® BOCIUTaTh TPyAOJOOME, pa3BUTh TPYAOBbIE YMEHHMS U  HaBbIKU, PACIIUPUTH
MOJIMTEXHUYECKUNA KPYyro3op M yMEHHE IUIaHHpPOBaTh pabOTy IO pealu3alldd 3aMbicia,
IpeIBUICHHE pe3yiIbTaTa U €ro J0CTUKEHUE;

e chopMUPOBATH CHOCOOHOCTH K TMPOAYKTUBHOMY OOIIEHUI0O M COTPYAHHYECTBY CO
CBEPCTHUKAMHM H B3pPOCIIBIMH B IIPOLIECCE TBOPUECKON NEATETBHOCTH.

OT1auyuTebHbIE 0CO0EHHOCTH MPOTrPaAMMBbI

K OCHOBHBIM OTIMYHUTEIBHBIM OCOOCHHOCTSIM HACTOSIICH MpPOTpaMMbl MOXKHO
OTHECTH CJIEIYIONIUE MyHKTHI:

e KeiicoBasi cucTeMa 00yueHUs;

® [IPOCKTHAS ICATEITHLHOCTD;

e HarpaBJIeHHOCTH Ha soft-sKills;

® ITPOTIPAKTHKA;

ecpena JJIs pa3BUTHUS Pa3HbIX poJiel B KOMaH/E;

® HAMPABJICHHOCTh HAa Pa3BUTHE CUCTEMHOTO MBIIIUICHHUS;

e peduiekcusl.

Bo3spacr aereii [Iporpamma opueHTHpOBaHA Ha JOTOJIHUTEIBHOE 00pa30BaHKE
yUallMXcsl CpeIHero mKoJIbHOTo Bo3pacta (10 — 14 net). Oco6eHHOCThIO JETEH 3TOTO
BO3pacTa SIBISETCS TO, YTO B ATOT MEPUO] TPOUCXOUT IJIaBHOE B PA3BUTHUU MBILIJICHUS —
OBJIAJICHHUE MOAPOCTKOM IPOLIecCCOM 00pa30BaHMS MOHATHI, KOTOPBIM BEJET K BhICHIEH popme
WHTEJJIEKTYaJIbHOU JIEATEIbHOCTH, HOBBIM Ccrioco0aM mnopeaeHust. @yHKIs: 00pa3oBaHuUsI
MOHSTUH JIEKUT B OCHOBE BCEX MHTEJUIEKTYaJIbHBIX U3MEHEHUH B 3TOM Bo3pacte. s
Bo3pacta 10 — 14 et xapakTepHO TOCMOACTBO JIETCKOT0 COOOIIECTBa HAJl B3POCIBIM. 3/1€Ch
CKJIaJIbIBAC€TCSl HOBasl COLMANIbHAS cUTyanus pa3Butus. MaeansHas popma — T0, 4TO peOEHOK
OCBaMBAaET B 3TOM BO3pACTE, C UEM OH peajbHO B3aUMOJAECHCTBYET, — 3TO 00JaCTh MOPaIbHBIX
HOPM, Ha OCHOBE KOTOPBIX CTPOSITCSI COIMaIbHbIE B3aUMOOTHOIICHUSI. OOIIIEHNEe CO CBOMMHU
CBEpCTHUKAMH — BEAYLIUI TUII IEITEIBHOCTH B ’TOM Bo3pacte. IMEHHO 3/1eCh OCBauBaIOTCS
HOPMBI COLIMAJIBHOTO TTOBEJEHHUSI, HOPMbI MOPAJIH, 3/1ECh YCTAHABIMBAIOTCSI OTHOLIECHUS
PaBEHCTBA U YBOXKECHUS APYT K JIPYTY.

KosnuyecTBo 4acoB : 72 yaca

®opmbl 00yuenust O0yueHne NPOBOAUTCS 110 OUYHOM opme
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@opMbl OpPraHM3alMU  JAeSATeJIbHOCTH dopMa oOpraHMzanuy  3aHSATHH:
rpynmnoBasi, WHAUBUIYyalIbHAS, HWHAMBUAYAJbHO-TpyNNoOBas U  (pOHTAJIbHAS.
[Iporpammoii npeaycMOTpEeHO NPOBEACHUE KOMOMHUPOBAHHBIX 3aHATHUMA: 3aHATHUS
COCTOSIT M3 TEOPETUYECKOW M NMPAKTUUECKOW YacTed, mpuuéM OOoJblIee KOJIMYECTBO
BPEMEHU 3aHMMAEeT UIMEHHO MPAKTHUECKas 9acTh.

[Ipu npoBeieHNH 3aHITHI UCTIOTB3YIOTCS Clieytoniue GopMbl pabOTHI:

e Jlexkuusi-nuanor ¢ UCHOJIb30BAaHUEM METOJa «IIEPEBEPHYTHIN Kilacc» — KOrja
OOy4arolmuMcsl TpeAsaraeTcs K CHEAYIOIEMY 3aHSATHUI0O O3HAKOMHTCS C
MaTepuaniamMu (B T.4. HaWJEHHBIMH CAMOCTOSITEIBHO) Ha OIPEACICHHYIO
TeMy Jis 00CyXAeHUS B (hopMaTe Iruaaora Ha MPEICTOSIIEM 3aHATHH;

e Workshop u Tutorial (mpaktuueckoe 3austue — hard skills), uro mo cyru
SBJISIETCSI  PAa3HOBUAHOCTSAMHM  MAacTep-KJIaccoB, TIAe  OOydYaroIlMuMCs
IpeyIaraeTcsl BBIMOJIHUTH OMpPENEICHHYI0 paboTy, pe3ylbTaTOM KOTOpPOi
SBJISIETCS HEKOTOPBIN MPOAYKT ((PU3MUECKUN WU BUPTYaIbHBIN pE3yJbTar).
brnuskuit ananor — ¢poHTanbHAas ¢dopma paboThl, KOrja OO0ydaromuecs
CUHXPOHHO pabOTaIOT 1MOJ] KOHTPOJIEM TIeAarora;

e KOH(pEpCHIMH BHYTPUKBAHTYMHBIC W MEKKBAaHTyMHBIC, Ha KOTOPBIX
oOydJaromnifecs: JAeNATCS ONBITOM JAPYr C JPYrOM M PAacCKa3bIBalOT O
COOCTBEHHBIX JIOCTHKCHUSX,

e CAaMOCTOSTEIbHAS pabora, KoTr1a oOyyJaromuecs BBITTOJIHATOT
VMH/IMBUIyaJIbHbIE 33JaHWsl B TEUYECHHE 4YacCTH 3aHITHUS WIH HECKOJbKUX
3aHITUH.

e MeTon KericoB (case-study), "mosrosoit mrypm" (Brainstorming), meron
3agau (Problem-Based Learning) u wmerton mnpoektoB (Project-Based
Learning). ITpumep: keiic — 3TO KOHKpPETHAs 3a7a4a («cayuaily — Case, auel.),
KOTOPYIO TpeOYETCS PEIINTh, IS 3TOr0 B PEXHME «MO3TOBOTO IITYPMay
NpeUIarafoTCs BapUaHThl PEMICHHMS, IIOCIIE TOTO BapUaHThl 00CYKIAIOTCS
BBIOMPAETCS OMUH WM HECKOJABKO IIyT€H pPEIIEHHs, IOCIE Yero s
pelieHusT  Kedica (QopMHpYIOTCS  Oojiee  MEIKHE  3aJa4yd, KOTOPBIC
OOBCIUHSIOTCS B TMPOCKT W PEATM3YIOTCA C NPUMEHCHHEM METO/a
KOMaH/1000pa30BaHMUsl.

PesxxuM 3ansiTHii 3aHITHS 1O JTOMOJIHUTEILHON 00pa30BaTEeIbHON MTpOorpaMMe MPOBOSTCS
2 pa3a B Hezieno (TIPOJOJKUTENBHOCTh Y4eOHOro yaca — 45 MUHYT).

Kpurepuu u cnoco0b1 onpeeieHusi pe3yJJbTATUBHOCTH
Buabl koHTpOJIA:

e BBO/JIHBIN, KOTOPBIM MPOBOJIUTCS MIEPE] HAYaJIoM pabOThI U MpeHA3ZHAYCH IS
3aKpEIUICHUS 3HAHUM, YMEHUM U HABBIKOB 110 TPOMICHHBIM TEMAaM;
e TEKYIIW, MPOBOJIUMBIN B X0OJI¢ yUeOHOTO 3aHATUS U 3aKPETUISIFOIINI 3HAHUS 110
JJAaHHOM TeME;
e UTOTOBBIN, MPOBOJUMBIN TTOCJIE 3aBEPIIICHUS BCEH YUEOHOM MpOorpaMMBl.
DopMbI IPOBEPKHU Pe3yabTATOB:



e HaOIIOJIEHKE 32 JETHMHU B Mpoliecce padoThI;
e COpPEBHOBAHMS;
e UHIWBHUAYaJbHBIC U KOJIJIEKTUBHBIC TEXHUYCCKHUE TPOCKTHI.

O:xunaembie pe3yJibTaThl
Ilpeomemnmnuwie:

npuobpereHrue OOy4yalOUUMHUCS 3HAaHUH B 00JacCTM  MOJCIUPOBAHUA U
koHcTpyupoBanus BAC;

3aHATUSA [0 HACTOSIIEH MporpaMMme IMOMOTyT oOy4aroummcs chopMUPOBATH
TEXHOJIOTHUECKHUE HABBIKY;

C()OPMUPOBAHHOCTh HABBIKOB COBPEMEHHOI'0 OPraHU3allMOHHO-3KOHOMHUYECKOIO
MBILUIEHHSI, 00ECTIEUNBAIOIAsl COLMAIBHYIO aJalTallli0 B YCIOBHSX PBIHOYHBIX
OTHOLIECHUM.

Memanpeomemmnuie:

c(hOpPMUPOBAHHOCTh Y  OOYYaIOUIUXCS  CAMOCTOSTENIBHOCTH B  y4eOHO-
MMO3HABaTEIBHOM JIEITEIbHOCTH,

pa3BUTHE CIIOCOOHOCTH K CaMOpEaTH3aIlii 1 EIeyCTPEMIEHHOCTH;
c(hOPMHPOBAHHOCTh Y OOYUYAIOIIMXCA TEXHHYECKOTO MBIIUICHUS YW TBOPYECKOTO
oaxojia K padoTe;

Pa3BUTOCTh HABBIKOB HAYYHO-HCCIIEIOBATEIbCKOM, MHKEHEPHO-KOHCTPYKTOPCKOM
Y IPOEKTHOMU JESATEIBHOCTH Y O0YYAIOIINXCS;

Pa3BUTHIE aCCOIMATUBHBIE BOZMOXXHOCTH MBIIIUICHHS Y 00y4arOIIXCsl.

Juunocmnmneute:

c(OpPMHPOBAHHOCTh KOMMYHHMKAaTUBHOW KYJIbTYpbl OOYy4YalOIIMXCA, BHUMAaHUE,
YBaXKEHUE K JIHOJISIM;

pa3BUTHE  TPYHOJIOOMs, TPYAOBBIX YMEHHMA U  HAaBBIKOB,  IIMPOKHM
MOJUTEXHUYECKUN KPYT030p;

c(OPMUPOBAHHOCTh YMEHHUS IUIAHUPOBATh pabOTy IO peaju3alud 3aMblcia,
CHOCOOHOCTh MpPENBUJETh PE3YJIbTaT U JOCTUTaTh €ro, MpuU HEOOXOAUMOCTH
BHOCUTBH KOPPEKTHUBBI B IEPBOHAYATIBHBIN 3aMBICEI;

cOPMHPOBAHHOCTh  CHOCOOHOCTM K  MPOAYKTUBHOMY  OOLIEHUIO U
COTPYIHUYECTBY CO CBEPCTHMKAMU U B3pPOCIBIMU B MPOIECCE TBOPYECKOU
NEeSATEIbHOCTH.

(DOpMBI MOABCICHU UTOIOB pCaIn3alliu MPOrpaMMbI
e BBINOJHEHUE MPAKTHUECKUX MOJETOB (BU3yaabHBIX U ¢ FPV);
e TIPAKTUYECKHE PAOOTHI 1O COOPKE, MPOTPAMMHUPOBAHUIO U PEMOHTY KBaIPOKOIITEPOB;
e TBOpYECKHE 3a/aHus (TIOJrOTOBKA MPOCKTOB M MX MPE3CHTAIINA).

I'on oOyuenwus | Bo3pact

Komn-Bo O6bem yueOHoM

Buabl koHTpOIIS|
HEeNeNb porpamMMbl
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Jannast o6pa3oBarenbHasi mporpaMma sIBJISIeTCS BBOJAHBIM MOAYJIEM U U3y4aeTcs
B TEUCHHE TIEPBO TOJIOBUHBI TIEPBOTo yueOHOTO roja (36 Hemenb, 2 4aca B HEMIEIIIO).
OOyuaromuecs BHIIOMHAIOT 48 MPaKTUUECKUX 3aHATUN, IPOBOAATCS JBE KOHTPOJIbHBIX
paboThl BO BpeMs ayAMTOPHBIX 3aHATUH. [0 OKOHUaHMM Kypca MPOUCXOIUT 3alluTa
IPOEKTHOW paboThl. BBOAHBIM MOAYNIb HACTOSIIEH MpOrpaMMbl aHAJIOTHYEH IS
Bo3pacToB 6-10 m 14-18, pasznuyasch TOJBKO COOTHOIICHHEM TPAKTHYECCKUX M
TEOPETUUECKUX 3aHATHI; YeMm cTapiie oOydaromuecs, TeM Oobllle HauuHAeT
IpaKTHYeCKas dYacTh IpeobsiafjaTh HaJ TEOPETUUYECKOW. DTO CBA3aHO C TEM, YTO
CIIOCOOHOCTh K CaMOOOYUYEHHUIO C BO3PAacTOM MPSMO MPONOPIMOHATIBHO BO3pACTaeT,
MI03TOMY Bce OOJIbIIIE TEOPETUUECKOTO MaTepraia B mporpaMmmax Jijisi Bo3pactoB 14-18
OyzAeT mpennaratbes A CaMOCTOSITEIBHOTO U3YUCHUS.



O0bem nmporpaMmbl ¥ BBl y4e0OHOH padoThI

Bun yuebHoi paboThI Bcero yacos

AvIATOPHBIE 3aHATHS BCEr0, B TOM YHCIIE: 70
Jlexun 22
[IpakTHyecKHe 3aHITHSL, B T.U.: 48
JIaboparopHbie pabOTEI 6
CamocrosTenbaas H0Ar0TOBKa 12
[IpoekTHasa pabora 19
BuIbI TEKVIIIEro KOHTPOJISL VCIIEBAEMOCTH 1
O0beM yueOHOM IPOTPAMMEL 70

dopma TpPOBEACHHUS 3aHATHH «JICKIIUW» TMOApPa3yMeBaeT Takylo (opMmy 3aHITHIA, B
IpoIeCCe KOTOPBIX NpOUCXOoAMT pa3Buthe T.Ha3. SOft-skills (Teopermueckmx 3Hanmii u
KOTHUTUBHBIX MPUEMOB) O0YUYAIOIINXCS, & UMEHHO:

TEXHOJIOTHS U300peTaTeIbCKOM pa3MuHku u jJoruka TPU3;
MPOTUBOPEYHE KaK OCHOBA N300pETEHUS;

WJICAJIbHBIN KOHEYHBIN PE3yJIbTaT;

AJTOPUTM ITPOEKTUPOBAHUS TEXHUUECKOU CUCTEMBI;
KOMaH1000pa30BaHuUE;

paboTa B KOMaH/JIE;

JIMYHASI OTBETCTBEHHOCTh U TAIM-MEHEKMEHT;
IPOEKTHAs e TEIIbHOCTD;

IIPOAYKTOBOE MBILICHUE;

YHUBEpCaJIbHAs MMpaMuUJIa POrpecca;

MJIAHUPOBAHKE U TTOCTAHOBKA COOCTBEHHOTO DKCIIEPUMEHTA;

dopma MPOBEACHUS 3aHATHA «IPAKTHYCSCKHUE 3aHITHS» IOJpa3yMeBacT Takylo (Gopmy
3aHATHH, B MPOLIECCE KOTOPBIX MPOUCXOIUT pa3BuThe T.Ha3. hard-skills (HaBeIkOB M ymMeHMiN)
00yUarmmxcs, a UMEHHO:

paboTa ¢ MPOCTHIM HHCTPYMEHTOM (OTBEPTKA, TACCATHIKH);

pabota ¢ obopymoBanuem hi-tech-iiexa (maiika, nasepHas pe3ka);

pabota ¢ mporpaMMHBIM OOecrieueHHeM (HAcTpolKa JETHOTrO0 KOHTpOJLIepa
KBaJIPOKOINTEPA, IPOCKTUPOBAHNE PaMbl KBaJPOKOINTEPA);

yIpaBJIeHHEe KBaJAPOKOIITCPOM.

MartepuanbHO-TEXHUYECKOE 00eCTIedYeHHE CM. B PUIIOKEHHUH 1.
[IpaBuna BeIOOpa MPOEKTa U TPUMEPHBIE TEMBI IPOEKTOB CM. B IPUIIOKEHHUH 2.
[IpuMephl KEMCOB CM. B IIPUIIOKEHUU 3.



1. COAEPKAHUE JONMOJHUTEJBHONU OBPA3OBATEJIBHOM ITPOT'PAMMBI

1 rox o0y4enus

Ne i/ HauMenoBanue TeMbl Conep:xxanue TeMbl
1 2 3
Teopusi MyJIbTHPOTOPHBIX CHCTEM. YeTpoiicTBO MyJIBTUPOTOPHBIX CUCTEM. OCHOBBI KOHCTPYKLHMH MYJIbTUPOTOPHBIX CHUCTEM.
baok 1. [IpuHUHMIIBL yIIpaBIeHUs MyJIbTUPOTOPHBIMUA CHCTEMAaMH.

OcHoBbl ynpasJienusi. [1oaéTbi
HA CUMYJISITOpe.

1. BBojaHas yiekuus 0 coaepKaHuu

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

ITOJIMMEPHBIE AKKYMYJISITOPBI.
5. IlpakTnueckoe 3aHATUS C  JIUTUH-

w

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

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

8. Tlonétsl Ha cuMyIATOpE.

Anmnaparypa paanoyIpaBieHUs: IPUHIUI JEHCTBUS, 0011iee yCTPONUCTBO.

TexHuka 6€301aCHOCTH NpU paboTe C MyIbTUPOTOPHBIMU CUCTEMAMH.

DONEKTPOHHbIE KOMIIOHEHTbl MYJBTUPOTOPHBIX CHCTEM: MPHUHLUMIBI padoThl, oOIee
YCTPOMCTBO.

JInTui-noNMMepHbIE aKKyMYJISATOPBl M HX 3apsAIHBIE yCTPOMCTBA: YCTPOWCTBO, NPUHLIHAII
JIeUCTBUS,  METOJbl  3apsAIKu/pa3psAKu/XpaHeHus/  OaJlaHCUPOBKM  aKKyMYJISTODPOB,
Oe3omacHas paboTa ¢ 000pyAOBAHHUEM.

[lalika 5SJIEKTPOHHBIX KOMIIOHEHTOB: MPHUHIMIIBI Malku, oOydeHHe Tmailke, Maika
JJIEKTPOHHBIX KOMIIOHEHTOB MYJIBTUPOTOPHBIX CUCTEM.

[Tonérel Ha cumynsTOope: oOyueHHe NOJETaM Ha KOMIBIOTEpE, NPOBEICHHE Y4YeOHBIX
IIOJIETOB HA CUMYJISTOPE.




Baoxk 2.

Coopka u HacTpoiika
KBaJpOKoOITepa.
Y4eOHbIe MOTETHI.

1.

YnpasieHue nojaérom
mynpTUKONTepa. [IpuHiun
(yHKIIMOHUPOBAHUSI IOJETHOTO
KOHTpOJIIEpA U almnapaTypsl
yIIpaBIICHUSL.
beckosiekTopHble ABUraTeNN U
perynaropsl ux xoza. [Imarer
Pa3BOJIKH IUTAHUSI.

COopka pambI KBaJpOKOIITEPA.

ITatixa ESC, BEC u cunosoii
YacCTH.

OCHOBBI HaCTPOMKH MOJETHOTO
KOHTPOJIEPA ¢ TOMOLIBIO
KoMIibroTepa. Hacrpoiika
Anmnaparypsl yrpaBieHusl.
Hacrpoiiku nonéraoro
KOHTpOJLIEPA.

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

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

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

Ilon€THBIM  KOHTpOJUIEP:  YCTPOMCTBO  IOJETHOIO  KOHTPOJUIEPA, IPHUHLMIBL  €T0
(YHKIIMOHMPOBAHUS, HACTPOMKa KOHTpOJUIEpa C IIOMOLIBI0 KOMIIBIOTEpA, 3HAKOMCTBO C
MpOrpaMMHBIM OOecrieueHHeM Il HAaCTPOHKH KOHTPOJIIEpa.

beckoiieKTOpHBIE ABUTATeIM M HMX PETYISATOPBl XOJMa: YCTPOMCTBO, NPHUHLMIIBI MX
(yHKIMOHUPOBAHUS, TTaliKa ABUTATEIICH U PEryJIATOPOB.

[Inater pa3BOAKM THUTaHUS: OOIIEE YCTPOWCTBO, XapaKTEPUCTHKH, MaiiKa PEeryiasiTOpOB U
CUJIOBBIX IIPOBOJIOB K IIJIaTaM Pa3BOAKHU ITUTAHUS.

Wuctpykrax nepen nepBbiMu ydeOHbIMU nTosiéTamu. [IpoBenenne yueOHBIX MOJIETOB B 3aie,
BBINOJIHEHUE 3aJlaHui: «B3JIET/IIOCATKA», «ylepXKaHWE Ha 3aJlaHHOW BBICOTE», «BIEPE.-
Ha3aJ», «BJIEBO-BIIPABO», «TOYHAS MOCAAKA HA YAAICHHYIO TOUKY»,

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

Paz0op aBapHiHBIX CUTYyalUH.
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Baok 3.

Hacrpoiika, ycranoBka VR —
000py10BaHUA.

OcCHOBBI BUICOTPAHCIIALUN.
[Tpumensiemoe o0opyi0BaHUE, €TO
HaCTPOMKa.
YcTaHOBKA U NOAKIIOUYEHUE
paxuonpuEMHUKa U
BUI€0000PYAOBaHUS.
[Tunoruposanue ¢
ucnosabs3oBaHueM VR-
000pyIOBaHUS.

OcCHOBBI  BUACOTPAHCISIUMU: TPUHIUINBI TepeJadyd BUICOCUTHANA, YCTPOHCTBO U
XapaKTEPUCTHKH MTPHUMEHSIEMOT0 000PYI0BaHUsI.

YcTaHOBKa, MOAKIIOYCHUE U HACTPOUMKA BUI€0000pYIOBAHUS HA MYIbTHPOTOPHBIE CHCTEMBI.
[TunotupoBanwme ¢ ucnonabzoBanueMm VR- o6opynoBaHusi.

Baok 4.

Pa6ora B rpynnax Haja
HHKEHEPHBIM MPOEKTOM.

1.

[TpuHIMIIBI CO3JaHUSI MHKEHEPHOU
MIPOEKTHOI paboTHI.

OcnoBel 3D-nneuatn u 3D-
MOJEIUPOBAHUS.

Pabora B rpynmax Haj

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

paboTHI.

Paborta Haj MHXEHEPHBIM MPOEKTOM: OCHOBBI IIJIAHWPOBAHUS MPOEKTHOW paboThI, pabora
HaJl IPOEKTOM B COCTaBE KOMAaH/Ibl.

OcHoBbl 3D-nevarn u 3D-monennpoBanus: npuMeHseMoe 00OpyJOBaHHE U IPOrpPaMMHOE
obecreueHue.

[IpakTuueckass pabota B Tpymnmax HaJ HHXKXEHEPHBIM MHpoeKToM Mo Teme «becnumoTHas
aBHAllMOHHAsI CUCTEMAY.
[ToaroroBka v MpoOBEAEHUE MPE3EHTALIMH IO IPOEKTY.
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YYEBHO-TEMATHYECKHUH ILIAH

O0BeM yacoB

B Tom dopMa KOHTPOJIA T
qHucjIe g
Pasznesnl HaumMeHoBaHMe TeMBI Bcero - -E &
[
4acoB 4 = E
= - w4
= =
= e
o
1 2 3 4 5 6 7
Teopust MyJbTHPOTOPHBIX cucTeM. OCHOBBI YNIPABJICHHUS.
Baok 1. R L v 16 10 |6
IHonérbl HA cumyJIATOpE.
1. BBogHas neK1us 0 CoIepKaHuu Kypca. 1 1 0
2. IlpuHIUIIBI yIIPABICHUS U CTPOEHUE MYJIBTUKONITEPORB. 1 1 0
3. OCHOBBI TEXHUKHU OE30MaCHOCTH MOJIETOB 1 1 0
4. OCHOBBI DNIEKTPUYECTBA. JINTHII- TOJTMMEpPHBIE 1 1 0
aKKyMYJISITOPHI.
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5. IIpakTryeckoe 3aHATHS C JINTUI- TOJIUMEPHBIMU

[IpakTrueckas pabora c

AKKyMYJIATOPpAMU 3) 1 3apsiAHBIMA
(3apsiaka/paspsiika/6anaHCUpOBKa/XpaHEHHUE) YCTPONCTBAMH.
6. TexHonorus naiku. TexHuka 0€30MacHOCTH. 1 0 [Taiixa mpoBOAOB.
7. O0yueHue naiike. 1
8. [TonéTter Ha cUMyJISITOpPE. [Ton€tel HA cUMyIATOpE.
biok 2. COopka 1 HacTpoiiKka KBaApOKoNTepa. Y YeOHbIC TOJIETHI. 25 18 [TpakTudeckas padora
1.00yueHne HaBbIKaM MUJIOTUPOBAHUS KBAJIPOKONTEPA Ha ;
v P JCBAID P 2 1 VYyeOHbIe ONETHI
MpUMEpPE UTPYIIKH 3aBOACKON COOpKH
2.Y1paBieHue nojJ€romM MmyasTukonrtepa. [punmmn .
. COopka u HacTpoiika
(GYHKIMOHUPOBAHUS MOJETHOTO KOHTPOJUIEpA U annaparyphbl 2 1
KBaJpOKOIITEpa
YIpaBJICHUS.
3.beckomekTopHbIE IBUTATENH U PETYIISTOPHI UX XO/1a. 9 1
[1naTe pa3BOIKH MUTAHMUS.
4.COopka paMbl KBaJApOKOITEPA. 4 3
5.I1aiika ESC, BEC u cnioBoii 4acTH. 3 1
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6. OCHOBBI HACTPONKH MOJETHOTO KOHTPOJLIEPA C TIOMOIIBIO
KoMIibloTepa. Hactpoiika anmaparypsl ypaBieHHs

7. HHCTpyKTax M0 TEXHUKE 0€30MMaCHOCTH MOJIETOB.

8. IlepBwie yueOHBIC IONETHI: «B3IET/TIOCATIKAY,

VY4eOHbIE TTOJIETHI

9.11on€ThI: «ynep>kaHWE Ha 3aJaHHOW BBICOTE», IEPEMEILICHUS
«BIEpEN-HAa3a/1y», «BJIEBO- BIIpaBo». Paz0bop aBapuitHbIX
CUTyalUu.

VY4eOHBIE TTOJIETHI

10. BeimorHeHNE TONETOB: «TOYHAS TIOCAIKA HA YAAICHHYIO
TOYKY», KKOPOOOUKay, K4ETHOKY», «KBOCBMEPKay, «3MEHKa,
«OOJIET TIO KPYTY».

VY4yeOHbIE TTOJIETHI

bnoxk 3.

Hacrpoiika, ycranoBka VR — o0opyaoBaHusi.

[IpakTruueckas pabora

1. OcHoBHI BuicoTpancisaimu. [Ipumensiemoe o6opynoBanue,
€ro HaCTPOMKa.

YcraHoBKa
BUIC0000pYA0BaHUSI.

2. YcTaHOBKA | MOAKIIOYEHUE PATHONTPUEMHUKA U
BUJI€0000PYAOBaHUS.

3. [TunotupoBanue ¢ ucnosibzoBanueM VR- 000py1oBaHus.

[ToJIETBI «OT TIEPBOTO
ULy,
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biok 4. PaGota B rpynmnax HaJ HHKEHEPHBIM MIPOECKTOM. 19 3) 14 [TpakTrueckas pabota
1. [IpuHUMITBI CO31aHMS] HHKEHEPHOUM MPOEKTHON padOThI. 5 1 4
CamocTosTenbHas
MOATOTOBKA TPYIIIOBBIX
WHKCHEPHBIX TIPOEKTOB.
2. OcHoBbl 3D-nieyatn 1 3D-mMonenupoBaHus. 6 2 4 p P
3. Pabora B rpynnax HajJ HHXEHEPHBIM IPOCKTOM 7 1 5
«becnuioTHas aBUAIIMOHHAS] CUCTEMA.
4. TloaroroBka mpe3eHTa COOCTBEHHON MPOEKTHON
1 1 0 CaMOCTOSITEJIbHO
paboTHI.
HToroBblii KOHTPOJIb 1 0 1 3amnuTa mpoeKTa
[Ipe3eHTanus u 3ammTa rpymnmnoil COOCTBEHHOTO 1 0 1
WHXEHEPHOT0 MPOEKTa
Hroro: 72 23 49 72
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4. INIAHUPYEMBIE PE3YJIBTATDBI
[Ipeamonaraempie pe3yIbTaThl OCBOCHHS TIOIHOTO Kypca 00yUdeHHUs 110
JIOTIOJTHUTENBHOU 00111€00pa30oBaTEIbHON 0011Iepa3BUBAIOIIEH
nporpamme «becnunioTHbIE JeTaTelbHbIEe aNNapaThh CPOPMYIUPOBAHBI
UCXOJIs U3 TPEOOBAHMM K 3HAHUSM, YMEHUSAM, HaBbIKaM, KOTOPbIE ydallluecs
JOJIKHBI PUOOPECTH B TIpoliecce 00yUYeHUs Ha BCEX ToflaX, C yU4eTOM Ilesiel U
MOCTaBJICHHBIX 33]1a4.

Jluunocmuule pesynbmamsl 0c80€eHUs OONOIHUMENbHOU 00Ueobpa3o08amenbHol
obwepazeusaioweri npocpammbl

e YBWXHTEIHLHOE OTHOIICHHUE K KYJIbTYPE CBOETO HApO/1a;

e OTBETCTBEHHOE OTHOIIEHUE K 00YUYEHUIO;

e TOTOBHOCTb M CIOCOOHOCTh K CaMOpPa3BUTHI0O U CaMOOOpa3OBaHUIO Ha
OCHOBE MOTHBAIlUM K OOYYEHHUIO W TIO3HAHUI0O B OOJIACTHM HAyYHBIX
TEXHOJIOTHM,

o OepexHOe OTHOIICHHUE K TyXOBHBIM IIEHHOCTSIM;

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

e OCTETHUYECKHE MOTPEOHOCTH, IIEHHOCTU U YyBCTBA.

Memanpeomemmnuie pe3yIbmamul 0C80EHUS OONONTHUMENbHOL
00weobpazosamenvHol 0OWepa3sUBaOWell NPocpamMMbl

VYyamuecs HayyaTcsl Ha JOCTYITHOM YPOBHE:

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

e OPTraHM30BBIBATH COTPYJAHHYECTBO C MEAArOroM W CBEPCTHHUKAMU, pabOTaTh
B TPyIIIIE;

e BJIaJIETh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH;

e TPOJYKTHBHO OOIIATHCS M B3aMMOJICHCTBOBATD;

e pa3BUBAaTh  XYyJIOKECTBEHHBIC, IICHXOMOTOPHBIC, = KOMMYHUKATHUBHBIC
CITOCOOHOCTH;

e pa3BUBATH HAOIIOJATEIHHOCTD, ACCOITMATUBHOE MBINIICHNE, SCTETUIECKUN U
XYJI0’)KECTBEHHBIN BKYC H TBOPYECKOE BOOOpaKEHHE.

Ilpeomemnule pe3yibmamsl 0C80eHUsI OONOIHUMENLHOU 00Ue0Opa308amebHOU
obwepassusaroujeli npocpammbl
VYyarmmecs n103HaKOMSITCS

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

VYyammecs Hay4yaTcs:

e TOaOUpaTh KOPIIYC, COOTBETCTBYIOIIHME II€NH, MOAOHpaTh IBETa IS
U3 CTINH;

e YHTATh CXEMBI,

e CaMOCTOSITEIPHO COOMpATh TMOJEIKKA IO CXEeMaM, BBIOWpaTh W3IETHs,
KOTOpPBIE CaMU JETU OYIyT BHITTOIHSTb.

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

VYyammecs noiayyaT BO3MOXHOCTb IPUOOPECTH:

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

|1 KOMILIEKC OPTAHU3AIIMOHHO-TIEJATOTMYECKHUX YCJOBUM

Kanennapusie yueOHbie rpaduKy JOTOJIHUTEIBHOM 00111€00pa3oBaTeIbHON
oOmepa3BuBarolieii mporpaMmbl « becmuIoTHRIE JieTaTe/IbHbIE anNapaTbD»
€KETrOoHO MPUHUMAIOTCS TIEIarOTUYECKUM COBETOM B COOTBETCTBUU C yUCOHBIMH
MJIaHAMU, PaClIUCAHUEM Ha TEKYIUN yU4eOHBIN ro/1 U YTBEPHKIAIOTCS TUPEKTOPOM
yupexaeHus (cm. [Ipunoxenue 3).

2. YCJIIOBUSA PEAJIMBALINMU TPOI'PAMMBI

AnmapaTHoe ¥ TeXHHUYECKoe o0ecrevyeHune:

— Pabouee mecTo oOydaromerocs:
HOYTOYK: 00BEM omepaTUBHOW mnaMaTh: He MeHee 4 ['0; 00bEM
Hakorurenss SSD/eMMC: ne menee 128 ['6 (Mmu cCOOTBETCTBYIOIIHIA
M0 XapaKTEPUCTUKAM TMEPCOHAJBHBIA KOMIIBIOTEP C MOHHUTOPOM,
KJIaBUATypOU U KOJIOHKaMHU);

MBIIIb.
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— Pabouee mecTo HacTaBHHKA!
HoyTOyk: mporeccop Intel Core 15-4590/AMD FX 8350 —
aHAJIOTUYHAsT Wiu Ooyiee HOBas MOJENb, TpadUUECKH IPOIECCOp
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananoruunas
i O6ojee HOBas MOJielb, OOBEM ONMEpaTHUBHON NMaMsATU: HE MeHee 4
I'6, BuneoBeixoq HDMI 1.4, DisplayPort 1.2 nnu 60s1ee HOBas Moienb
(MWJIM  COOTBETCTBYIOIIMUA MO XapaKTEPUCTUKAM TEPCOHAILHBIM
KOMITBIOTEP ¢ MOHUTOPOM, KJIaBUATYypOH M KOJIOHKAMM);
MPE3EeHTAlMOHHOE 000PYy/I0BaHHWE C BO3MOKHOCTBIO MOJKIIIOUEHUS K
KOMITBIOTEPY — | KOMILIEKT;
COOTBETCTBYIOIINNA HA0Op MUCbMEHHBIX MPUHAIEKHOCTEH — 1 IIT.;

enuHas cetb Wi-Fi.

IIporpammHoe obecnieueHue:

— ogucHOe MporpaMMHOE 00ECIICUCHHUE;
— TMporpaMMHOE o0ecreueHue s TPEXMEPHOTO MOJACTUPOBAHUS
(KOMIIAC 3D);

— rpaduYecKuil peaaKTop.

Pacxoanbie MmaTepuaJibl:

Oymara A4 st pUCOBaHMS U paclieyaTKu;

Oymara A3 st puCOBaHMUS;

Ha0Op MPOCTHIX KapaHalehd — Mo KOJIWYECTBY 00yUYarOIIUXCS;
Ha0Op YEPHBIX IMAPUKOBBIX PYUYEK — MO KOJIUYECTBY O0yUAIOITUXCS;
ket [IBA — 2 mr.;

KJIeH-KapaHJanl — M0 KOJUYECTBY 00yUalOIIUXCS;

CKOTY MPO3pPavYHbIA/MAaTOBBIN — 2 IIIT.;

CKOTY JBYCTOPOHHUI — 2 IIT.;

KapToH/TopoKapToH ajia MakeTupoBaHus — 1200*800 MM, Mo ogHOMY JIMCTY Ha
JBYX 00Yy4aromuxcs;
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HO’X MAKETHBIM — MO KOJUYECTBY 00YUaIONMUXCS;

JIE3BHS JJIS HO’KA CMEHHBIE 18 MM — 2 1IIT.;

HOKHUIIBI — IO KOJUYECTBY 00YUaIOIINXCS;

KOBPHUK JJIsI pe3KH KapTOHA — I10 KOJUYECTBY 00YUaAIOIINXCS;

PLA-mmnactuk 1,75 REC neckonbkux
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3.®OPMbI KOHTPOJIA

IIpuémbl 1 MeTOABI
Paznen P . Texnnuyeckoe DopmbI
DopmbI OpraHu3anuu JAupakTuyeckui
HJIN TEMAa o OCHallCHUC nmoaBeACcHUA
3aHATHI 00pa3zoBaTeIbHOIO MaTepuaJl .
nporpaMmmal 3aHATHHU UTOIroB
npoiecca
Teopusi MyJbTHPOTOPHBIX 3anucu B TETpasx, IToné€t Ha
Jlexuusi, nuckyccusi | becena mo Teme 3aHsTuS, s WNuTepakTuBHas
CHCTEM. CIIPaBOYHBIN cumynarope 6e3
MIPaKTUYECKOe WHJIMBHIyaJIbHas paboTa JIOCKa, HOYTOYK C
OcHoOBBI yIpaBJIeHHUS. matepuan u3 [10 mis OIIMO0K
. 3aHSTHE c 10 I10, RC-niynbT
IlonéThl HA cumyJsiTOpeE. 10JIETOB MAJIOTUPOBAHUS
Coopka n TecToBbIE MONETHI
. Jlexuus, WucTpykius mo WNuTepakTuBHasS
HACTpOiiKa Pabota B rpynmnax, . Ha
JTUCKYCCHS, cOOopKe, CTIPpaBOYHBIN JIOCKa, HOYTOYK C
KBaJpoOKoMnTepa. WHIUBUAYallbHAs paboTa COOCTBEHHOPYYHO
. MPaKTHYECKOE matepuain u3 110 ana | [10, kBagpokontep,
Y4eOHbIe MOTETHI. cI10 coOpaHHOM
3ansTHe, WOrkshop MOJIETOB RC-mynbT
KBaJpOKOITEpE
Hacrpoiika, WNHrepakTuBHAs
cranoBka VR — Jlekmus, . OCKa, HOYTOYK C
y H Pabora B rpymnmnax, CrpaBoyHBIi . yroy Brinonnenue
o0opynoBaHus JUCKYCCHS, 10, kBagpokonrep, N
WHIMBHIyabHas pabota | marepuan u3 [10 mis nmonéroB ¢ VR-
TpaKTHHccKoe ¢ I1O II0JIETOB ouxu A VR- 000pyI0BaHUEM
3aHsTHe, Workshop nosietoB, VR- Py
MOJYJIb
Pabora B rpynnmax Meron 3anau, Hoyt0yx,
Ha/l HHKEHEePHbIM METO/T KEMCOB, Pabota B rpynmax 3anucu B TETpaasx WHTEPAKTUBHAS 3amnuTa nmpoeKTa
NMPOEKTOM. paboTta B rpynmnax JIOCKa
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4. OHEHOYHBIE MATEPHAJIBI

B nannom paznene oTpaxkaroTcs OLEHOYHBIE MaTEPUaIbl, TO3BOJISIIONINE ONPEACIUTh JOCTHKEHUE YUaIUMUCS TIJIAHUPYEMBbIX
pe3ynbTaToB.

le;eHKa pesyiomamueHocnu

peanuzayuu 0OnoJIHUMeNbHOU 00WeobpazoeamenvbHol 0ouepazsusaroweti NPoOcPammbl

BXOIIHaﬂ AUATHOCTHKA

Husxuu yposenw

CpeoHuti yposens

Buvicoxuu yposenw

Kpu

meputi 1. Teopemuueckue 3HaHUs1

[TomHOE OTCYTCTBUHE
MPEJICTABICHUI O JTaHHOM
HaNpaBJICHUU

NmeroTcs npencTaBieHus o
JTAHHOM HaIlpaBJICHUU

3HaHWE TEXHOJIOTHUH
U3TOTOBJICHUS
KBaJpakornrepa

Kpumepuu 2: Braoenue cneyuanvuou mepmutnonozue

He3nanue tepmuHonoruu
M3y4aeMoro Kypca

HesnauurtensHbie mpoOeIbl B
3HAHUE TEPMUHOJIOTUU

Kypca

3HaHUE TEPMUHOJIOTUH
Kypca

Kpumepuii 3. Ilpakxmuueckue ymenusi u HagblKU NPedyCcMOmMpeHHble NPOCPAMMOU

Heymenue nonb3oBaTbest
(cmaboe ymeHue)
MOJIb30BAaThCS KOJIIOIIUMU U
PEXYIIMMU UHCTPYMEHTAMU,
KJICAIIMMHU COCTaBAMH;

YMeer npaBuibHO
MOJIb30BaThCS
pacrpoCTpaHEHHBIMU
WHCTPYMEHTAMH, UMEET
MPEICTABICHUE O
M10JIb30BAHUE

HCYMCHHNC ITOJIb30BATLCA

YMeHue npaBuIbHO
MOJIb30BAThCS
WHCTPYMEHTAMH, YMEHUE
paboTaTh ¢ MHCTPYKIIMOHHO-
TEXHOJOTUYECKOU KApTOM.
HmeroTcst HaBbIKK paboTHhI €
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HUHCTPYKIIMOHHO- MHCTPYKI[MOHHO- IIPUPOAHBIM MATEPUATIOM, C
TEXHOJIOTUYECKUMU KapTaMu TEXHOJIOTUYECKOU KapTOM. IpsKEn

HmeroTcst HebobIINEe
HAaBBIKH PaOOTHI C
IPUPOAHBIM MATEPUATIOM, C
IIPSDKEN, HUTKaMU

Kpumepuii 4. Teopueckue Hasviku

OTcyTCTBHS TBOPUECTBA B Heb6osnbume nposiBiieHus YMepeHHOE NPOSBICHUE

pabore TBOPYECTBA B OCBOCHHUH TBOPYECTBA B OCBOCHHUHU
y4eOHOro Marepuana y4eOHOro Marepuasa

Kpurepnun 5: CaMOCTOSATENBHOCTD

Heymenue paborath ONu30aM4YECKUe ITepunonnueckoe

CaMOCTOSITEJIBHO IPUMEHEHUS PUMEHEHUS
CaMOCTOSITENIbHOCTU PabOThl | CAMOCTOSITENIbHOCTH B

pabote

Texkymasi IMarHOCTHKA

Huszxuii yposenw Cpeonuii yposenn Buvicoxuil yposenw

Kpumepuii 1: Teopemuueckue 3nanus

OtcyTtcTBHe 3HaHUM (cinadbie Hesnauurensublie npobensl B | [Ipounoe 3Hanue

3HAHMS) TEXHOJIOTHH 3HAHUH TEXHOJIOTHH TE€XHOJIOTUU U3TOTOBJICHUS
W3TOTOBJICHHSI U3AEIINN, W3TOTOBJICHUS U3AEIINN U3JIETHS

HE3HaHHE MPaBHJI 0OpaIeHus
CO CIIELIUATIBHBIMU
WHCTPYMEHTAMHU

Kpumepuii 2: Braoenue cneyuaibHot mepmMuHoi02UU

Cnaboe 3Hanue TepMuHosoruu | HesnaunrenbHbie npobesibl B | 3HaHUE TEPMUHOJIOTUN
Kypca 3HAHUM TEPMUHOJIOTUU Kypca
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Kypca

Kpumepuii 3: [lpakmuueckue ymenus u HA8bIKU, NPeOyCMOMPEHHbIE NPOCPAMMOU

Cnaboe ymMeHue MoIb30BaThCs
crnernuajJbHbIMHA
UHCTPYMEHTaMH, cJia0ble
HaBBIKH PabOTHI C
WHCTPYKIIHOHHO-
TEXHOJIOTUYECKUMU KapTaMHu,
cJIaOble HAaBBIKU BBIITOJIHEHHUS
15631 (S 0501

YMeHue npaBuiIbHO
TI0JIb30BaThCs OOJIBIIICH
YJaCThIO CIICIIUATBHBIX
WHCTPYMEHTOB, YMEHUE
BBITIOJIHATH U3/CIIUS MIPU
HEOOJIBIION MOIEPIKKE
nejarora

YBepenHas paboTa c
MHCTPYKIIMOHHO-
TEXHOJOTUYECKUON KapTOH;
1esecoodpasHoe
HUCIOJIL30BAHUE
MHCTPYMEHTOB,
aKKypaTHOCTb,
YKOHOMHYHOCTDH B
pPacxo0BAaHUM MATEPUAIIOB,
MPOYHBIE YMEHUS U HABBIKU
paboThI

Kpumepuii 4: Teopueckue HaswvlKu

OTtcyTCcTBHE TBOPUECTBA B
pabota

Coueranne
pENpPOYKTUBHBIX U
TBOPUYECKHI1 HABBIKOB

Br1BH)KEeHHE HOBBIX HJIEH,
CTPEMIJICHUE UX BOILUIOTUTH B
cBOel pabore

Kpumepuii 5. Camocmosimenvrnocms

Heymenue pabortath
CaMOCTOSITEIIbHO

CoueTaHue HaBBIKOB
CaMOCTOSTEIILHON paOOThI
MOJT PyKOBOJICTBOM 1
KOHTPOJIEM TIeJlarora

CtpemieHne KaKk MOXKHO
qarre IposBIsATh
CaMOCTOSITEJILHOCTD B
paboTte

HUTorosas AMarHocTuKA

Huskuti yposens

Cpeonuii yposens

Buicoxuii ypogens

Kpu

meputi 1. Teopemuueckue snanusl

Cnaboe 3HaHUE TEXHOJIOTHU
HN3TrOTOBJIICHHUEC I/ISIICJ'IPIﬁ,

He3nauurtenbHble npoOesbl B
3HAHUM TEXHOJIOTHH

IIpounoe 3Hanue
W3TOTOBJICHUE U3JEIUI
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ciiaboe 3HaHKUE TPABUIT
0€30macHOCTH TPy/ia

HN3TOTOBJICHUA I/IB,HeJII/Iﬁ

Kpumepuii 2: Bradenue cneyuaibHot mepmuHoI102UU

Cnaboe 3HaHUE TEPMHUHOJIOTUU
Kypca

Hes3nauntenbHble HpO6€JIBI B

3HAaHUU TEPMUHOJIOTUU
Kypca

OTtcyTcTBHE MPOOENOB B
3HAHUHU TEPMUHOJIOTUU

Kypca

Kpumepuii 3: I[lpakmuueckue ymeHus u HA8bIKU, NPeOyCMOMPEHHbLE NPOCPAMMOU

Jlommyckaet ormmoku B
TEXHOJIOTMH U3TOTOBJICHUS
U3JIeNui, HEaKKypaTHOCTh B
pabote, omuOKH B 0OpaIlieHun
CO CIICIIUATIHBIMU
WHCTPYMEHTAMH, Cl1a0bie
HaBBIKH paboTa ¢
TEXHOJOTUYECKON KapTOn

YMeHue pazpabaTbiBaTh
COOCTBEHHBIE ICKHU3
U3JIeTHs, JOIYCKAIOTCS
HE3HAUUTEIbHBIC OIIMOKHU B
TEXHOJIOTUH U3TOTOBJICHUS
U3JIeTUsl, IPUCYTCTBUE
HABBIKOM aKKypaTHOCTH,
PKOHOMHMYHOCTHU B paboTe ¢
MaTepHuantamu, COONII0ICHHIE
MIpaBUJI TEXHUKH
0€30IacHOCTH MO
KOHTPOJIEM TIeJlarora

YBepeHHas paboTa ¢
TEXHOJIOTUYECKON KapTOu;
yMeHHe pa3pabaTriBaTh
COOCTBEHHBINH 3CKU3 M3JICTHUS
1 TEXHOJIOTHIO €r0
W3rOTOBJICHUS;
1eaecoodpazHoe
HCITOJIL30BaHUEC
UHCTPYMEHTOB,
aAKKypaTHOCTb,
SKOHOMHYHOCTH B
pacxoJI0BAaHUU MaTEPUAJIOB

Kpumepuii 4: Teopueckue nagvixku

CrnaOble IposIBIICHUS
TBOpYECTBA

YMepeHHbIe NPOSIBICHUS
TBOpUYECTBA B paboTe

[IposiBnenue
WHMBUAYJILHOTO
TBOPYECKOTO MOAX0/a K
BBITTOJIHEHHUIO JIFOOOTO
W3JIeIHS

Kpumepuii 5: CamocmosimenvrHocms

Cna0Oble HaBBIKH

YMepEeHHOE NPOSBICHUE

BBICOKOpaSBI/ITOG YMCHHC
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CaMOCTOSITEIIbHOMN pa6OTLI CaMOCTOATCIIbHOCTHU B CaMOCTOATCIIBHO, oe3 IIOMOIIIH
pa60Te neagarora, BeIIIOJIHATD U30CIHUA

5. METOJINYECKHUE MATEPHUAJIBI

OpFaHI/I3aIII/II/I O6p2130BaTCJIBHOFO Imponecca I10 HOHOHHHTGHBHOﬁ O6I[I€O6paSOBaTGJIBHOﬁ 06H1€p33BHBaIOHleﬁ
nporpamMme OCymeCTBILICTCA OYHO-3A04YHO, 6 PA3HOB03PACHIHbIX cpynnax. KommiekcHbie 3aHATHS MMpoxXoadT 110 KOM6I/IHI/IpOBaHHOMy
THUITY, TaK KaK BKJIIOYAacT B cels ITOBTOPCHUC HpOfII[@HHOFO, 0OBSICHEHHE HOBOTI'O, 3aKPCIINICHUC MaTCpHajia U IIOJABCACHNUC UTOT'OB.

Ha 3aHATHSIX UCTIONB3YIOTCS CIAEAYIOIINE OpMbl U MEMOObl Peanu3ayuy NPOSPaAMMbl.

Paznuunbie ghopmur yueOHOM pabOTHI (BU 3aHATHUS) CYIIECTBEHHO MOBHIIAIOT 3PGEKTUBHOCTD 3aHITHI U MHTEpeC O0ydarommXcs K
HuM. llporpamma mnpeaycMarpuBaeT HCHOJIb30BaHUE (PPOHTANBHOW, WHAMBUAYAJIBbHOH, TIpYNIoOBOH QopM ydyeOHOW paboThl
yuamuxcsa. @poHtanpHas ¢Gopma MpeArnonaraeT mojadyy y4eOHOTO Marepualia BCEMY KOJUIEKTHUBY ydamuxcs. MHmuBumyampHas
dbopMa mpenrnosaraeT cCaMOCTOATENbHYIO paboTy yuarierocs. [Ipu 3ToM megaror oka3slBaeT yJameMycsi TaKyr TTOMOIIb, KOTOpast HE
MOJIaBIISIET €r0 aKTUBHOCTH M CIIOCOOCTBYET BBIPaOOTKE HABBIKOB CAMOCTOSITENBHON paboThl. B x01e rpynmoBoit paboThl ydamumces
MIPEIOCTABIISIETCS BO3MOXKHOCTh CaMOCTOATEIBHO TMOCTPOUTH CBOKO pa0OTy HAa OCHOBE MPHHIMIA ACSITHIBHOCTHOTO TOIXOA.
['pymnmoBbie 3aHATHS TTO3BOJISIOT BBITIOIHATE CIOXKHBIE TPYAOEMKHE pabOThl ¢ HAMMEHBIITMMHE 3aTpaTaMy MaTepuaia u BpeMmeHu. [Ipu
3TOM KaXKAbli 0Oyuarouuiicss orpadaThiBaeT MPUEMbI Ha OTAEIBHOM (PparMeHTe, KOTOPBIN SBJISETCS YaCThIO LIEJIOT0 U3/EIHs.

Ecnu roBoputh 0 ¢opmMax yueOHBIX 3aHATHUH, TO OCHOBHAas Macca yueOHOrO0 BPEMEHU OTBOAUTCSA HA JIEKIIMOHHO-NPAKTUYECKUE
3aHATHA, TJE€ ONTHUMAJIbHO COYETAIOTCS TEOpPHs W MPAKTUUYECKHE YNPaXHEHUA. DTO OOYCJIOBIEHO crenu(puKod Kypca: 4ToObI
3¢ (HEeKTUBHO OBJIaETh HABBIKAMU pa0OThl C OyMaroil 1 HUTKaMH, HY>KHO BCJIE]l 32 TEOPETUYECKUM U3YYEHUEM MPUEMOB OTpabOTaTh
WX Ha MpakTUKe. B 4McTOM B MPaKTUYECKHUE U JIEKIIMOHHBIE 3aHATHS MPEACTaBICHbI B MEHbILIECH CTEIECHHU.

[TomMuMoO JeKUMiA ¥ TPAKTUYECKHUX 3aHATUN MporpaMMa MperycMaTpUBAEeT BBICTABKH, KOHKYPCHI PO(ECCHOHATBLHOTO MAaCTEpPCTBA,
TECTUPOBAHUE.
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BricTaBku, sipMapKu, KOHKYPCHI MTPOQECCHOHATIBHOTO MAacTepCTBA MO3BOJISIIOT MPOJAEMOHCTPUPOBATh PE3YJIbTAThl CBOUX TPYJIOB 3a
Onpe/IeICHHBIN MePUO/I BpEMEHU. DTO MO3BOJISET yUaIIUMCS KPUTHUYECKH OLIEHUBATh CBOM pa0OThI, JIydIlle MOHATh UX JOCTOMHCTBA U
HEJIOCTATKH, YTO SIBJISICTCSI CTUMYJIOM JJIS JabHEHIIEro TBOPUYECKOTO POCTa.

B nporpamMmme npeaycMOTpeHbl KOHTPOJIbHBIE Yachl MOCJE U3yYEHHs Kaxaoro 0joka. Ha 3THX 3aHATHSAX menaror MpoBOJIUT TECTHI,
AHKETUPOBAHUE, BUKTOPUHBI, BEICTABKH C LIEJIBIO BBISABICHHS KAUECTB 3HAHUI, YMEHUHN, HABBIKOB O0OYYAIOIINXCS.

UYro kacaetcs Memooos paboThl, TO IporpaMMa MpeArnoIaraeT CoueTaHusl penpoayKTUBHON U TBOPUYECKOM JesTebHOCTH. Bo Bpems
3HAKOMCTBA C HOBBIM MAaTEPHUAIOM JEATEIBbHOCTh HOCUT PENPOLYKTUBHBIN XapakTep, TaK KaK ydalquecs BOCIPOU3BOIAT 3HAHUS U
crocoObl ercTBU. PenpoayKTUBHAsA NeATEIbHOCTh BhIpaxkaeTcsi B (popme ynpaxxHeHui. [Iouck HOBOTO CTHIISl, HOBBIX 3JIEMEHTOB,
CO31aHus paboT 0 COOCTBEHHOMY 3CKH3Y SIBJIAETCS IPUMEPOM TBOPUECKON AESITEIBHOCTH.

Cpenn METOMOB, OMNpPEAEIIeMBIX IO HCTOYHUKY HH(POpPMAIlMM, HA 3aHATHAX HCIONB3YyeTCsS OOBSICHCHHE (TIpU 3HAKOMCTBE
COCBOMCTBaMU OyMmaru, MpsiKu, HUTOK, C TEPMUHAMHU), HHCTPYKTAXK (OOBSICHEHHE MPABWIBHBIX MPUEMOB paOOThI, UCIPABICHUE U
npeaynpexaeHue omubok), oecemna (HeoOXxoauma s MPUOOPETEHUST HOBBIX 3HAHWM M 3aKpeIICHUS MX IMyTEM yYCTHOTO OOMeHa
MHEHUsMH). borbioe oOpa3oBaTenbHO-BOCIUTATEIBHOE 3HAYE€HHWE HUMEIT Oecenbl. J[eMOHCTpalMoHHBIE METOMBl PEaTU3yIOT
MPUHITUI HATJISITHOCTH 00ydeHus. JleMOHCTpalus MpUCYTCTBYET MPAKTHUYECKH HA KaXKJIOM 3aHSTUU U COYETACTCS CO CIOBECHBIMU
METO/IaMH.

Hez[arory HGO6XOI[I/IMO I[O6I/IBaTBC$I paduOHAJIBHOI'O BBI60pa MCTOAO0B U OIITUMAJIBHOT'O UX COUYCTAaHMA.
Bocnumamenvnas cocmasyiArnwad pesyjlomamoe.

VYBnedeHne peOEHKa M30paHHBIM BHJIOM JESATEIBHOCTU BBIPAYKAETCS B MPOSIBICHWM WHUIMATHBBI Ha 3aHSITHH, CUCTEMATHUECKOM
y4acTUM B KOHKYpCax M MEPONPUATHUSIX U Pe3yJIbTaTUBHOCTU AesATeIbHOCTH. CIOCOOHOCTh paboTaTh B KOJUIEKTHBE U JEIUTHCS
JUYHBIM ONBITOM. OTBETCTBEHHO OTHOCUTCS K pe3yJIbTaTaM BBINOJHAEMON paOOTHI.

Tematuka 3aHITHH CTPOUTCA € YUECTOM HHTCPCCOB YUallMXCs, BO3MOXHOCTH HX CaMOBLIPA’KCHM. B X04€ YCBOCHHA IOCTbMHU
COACPIKAaHNA TPOrpaMmbl YUUTBIBACTCA TCMII PA3BUTHA CICHUAIIBHBIX YMeHI/Iﬁ N HAaBBIKOB, CTCIICHb IMIPOJABHHYTOCTH IIO
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00pa3oBaTeNbHOMY MaplIpyTy, YPOBEHb CaMOCTOSITEIBHOCTH, YyMEHHE paboTrarh B KoiuiekTuBe. [lporpamma mo3Bosisier
WHIUBUYyAIU3UPOBATh CIOXHBIE pPabOThI: 0OoJiee CHIIBHBIM JI€TAM OyleT HHTEpEeCHa CIOXKHAas KOHCTPYKILHS, MeHee
MOJATOTOBJIEHHBIM, MOKHO NPEIJIOKUTH paboTy mpoile. Bce 3aHATHS yCTPOEHBI Tak, YTO KaXKJ0O€ 3aJaHUE JAaeT BO3MO>KHOCTh
peOeHKY MPOSBISATH CBOU TBOPUYECKHE CIIOCOOHOCTH, HE OTPaHUYHMBAsi CBOOO1Y, BOOOpakeHHne 1 (aHTa3uIo.

P a3H006pa3He HpO(I)eCCI/IOHaJ'IBHBIX TCXHHUK, XYHOXCCTBCHHBLIX IIPUCMOB Ha 3aHATHUAX IIOMOracT pPACKpPbITb HWHIAWBUAYAJIbHLIC
BO3MOKHOCTH U CITOCOOHOCTH KaXa01ro, TO €CTh IIPOABUTL CBOC s, OTKPLITH CG6SI, KaK JUYHOCTh. [ J1aBHast 0COOEHHOCTD 3aHATHH -
I/IH,ZII/IBI/II[yaJ'IBHIﬂﬁ [MoAXod K KaXKIAOMY p€6€HKy, HAaY4YUTb UX pa6OTaTI) C pa3sHbIMU MaTCpHUAIaMH.

3aHsATHS IO POrPaMMe TPOBOSITCSI HA OCHOBE OOIIMX MEIArOrM4YeCKUX NPUHYUNOS!
1) IIpuHIMOD JOCTYIIHOCTH U TMOCACIOBATEILHOCTH MPEAIOIaraeT IOCTPOSHHE YYCOHOT O IpoIecca OT MPOCTOIO K CI0KHOMY.

2) YueT BO3pacTHBIX OCOOEHHOCTEH — colep)KaHHe W METOAMKAa PaOOThl JAODKHBI OBITh OPHEHTHUPOBAHBI Ha JIETEH KOHKPETHOIO
BO3pacTa.

3) [IpuHIHKIT HAISIHOCTH MPEAINOJaracT IMIMPOKOE UCIOIb30BaHUE HATJISAAHBIX M AWIAKTHUYCCKHX MMOCOOMH, TEXHUYCCKUX CPEICTB
o0y4eHwus, TeNauX y4eOHO-BOCIIUTATEIbHBIN mporiecc 6osee 3P hEeKTUBHBIM.

4) TIpUHIMIT CBS3M TCOPHHM C MPAKTUKOM — OPraHUYHOE COYCTaHHWE B paboOTe ¢ JACTbMH HEOOXOIUMBIX TEOPETHUYCCKUX 3HAHUH U
MPAKTUYECKUX YMEHUN U HABBIKOB.

5) [IpuHIHIT Pe3yIBTaATUBHOCTH — B IIPOTPAMME JIOJDKHO OBITh YKa3aHO, YTO Y3HACT U YeMY HAYYUTCS KaXKIbIi peOCHOK.

6) [IpuHIKIT aKTyaaIbHOCTH MPEanoaracT MaKCUMaIbHYIO MPUOIMKEHHOCTD COACPIKaHUS TIPOTPAMMBI K pealbHBIM YCIOBUSM SKU3HU
U JICATEIBbHOCTD JIETEH.

7) IIpuHIHMIT ASITETBPHOCTHOTO MOAX0/1a — JIFOOBIC 3HAHMSI TPHOOPETAOTCS PEOCHKOM BO BpEMs aKTHBHOM JITEILHOCTH.
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8) IlpuHUKIT KYJIBTYPOCOOOPAa3HOCTH OCHOBBIBACTCS HA IICHHOCTSAX pErHOHANIBHON, HAIIMOHAJIBHOH M MHPOBOW KYJIBTYPHI,
TEXHOJIOTHYECKH PEaM3yeTCs] IO CPEJACTBaM KYJIbTYPHO-CPEIOBOTO TIOJAXO0Ja K OpraHU3aluHh JACATCIBHOCTH B JICTCKOM
00bEeIMHEHNN.

9) [IpuHIMIT TaApMOHUH TPOCTOTHI U KPACOTHI JIGKHUT B OCHOBE JIIOOOTO BHJA JESITEIBHOCTH, OJHOBPEMEHHO SIBISICTCS KPUTEPUEM
TBOPYECKOH EATEIBHOCTH U PE3YJIBTATOM B IIPOLIECCE CAMOPA3BUTHS TBOPUECKUX CIIOCOOHOCTEH.

3aHATHUSA CTPOATCA TAKUM O6p2130M, YTOOBI yYqaluecCsa CO3HATCIbHO M dKTHBHO OBJIaJCBAJIH 3YHaMI/I, YTOOBI Y HHUX Pa3BHBAJIACh
TBOPYCCKasd aKTUBHOCTb U CaMOCTOATCIIbHOCTD. Tonbko ¢ Y4CTOM OTUX IIPUHOUIIOB MOI'YT OBITH AJOCTUTHYTBI BBICOKHC PC3YJIbTATHI B
OBJIaACHNU O6y‘—IaIOIHI/IMI/IC$I SHAaHUAMU U IIPAKTUICCKMMU HABBIKAMM.

Ileoacocuueckue mexHoJjiocuu, UCII0JIb3YCMBIC I10 ITPOrpaMme «becnuyI0THBIE JIeTaTeJIbHbIE anmaparbsn»

Texnonoeuss oughgepenyupyemozco 00yueHusi CIOCOOCTBYET CO3JIaHUIO0 ONTHUMAJIbHBIX YCIOBUH JUISI Pa3BUTHS HHTEPECOB M
crocoOHOCTeN yyamuxca. MexaHu3MOM peanu3alnu SBISIOTCS METOJIbl HHAUBUAYAJIbHOTO OOYyUEHHS.

Texnonozusi MUYHOCMHO-OPUEHMUPOBAHHO20 00YYeHUs — 3TO OPTaHNU3alNs BOCIUTATEIBHOIO MPOLEcca Ha OCHOBE IIyOOKOTO
YBOXEHUS K JIMYHOCTU peOEHKa, yuére OCOOEHHOCTEH €ro WHAMBUAYAJIbHOIO pa3BUTHS, OTHOILIEHUS K HEMY Kak K
CO3HATEJIbHOMY, IIOJIHOMPAaBHOMY M OTBETCTBEHHOMY YYAacTHHKY OOpa30BaTeIbHOro mpoliecca. ITo (OopMUpOBaHUE
LEJIOCTHOM, CBOOOAHOM, pacKpenoImEHHON JTMYHOCTH, OCO3HAIOIIEH CBOE JOCTOMHCTBO M YBaXKAIOIIEH JOCTOMHCTBO M CBOOOTY
JOPYTUX JHOJEH.

Texnonoeus npobnremno2o 00yuYeHusi CTaBUT CBOEH LENbI0 pa3BUTHE I[I03HABATEIbHON AKTUBHOCTH M TBOPYECKOM
CaMOCTOSITEJIBHOCTH yYaIIUXCs. MEeXaHN3MOM pealln3aliu SBJISIETCS TOMCKOBBIE METOBI, IPUEMA MOCTABKU MO3HABATEIBHBIX
3a/1a4, IOCTaBUB NEPE] YUAIMMHUCS 3a7a4y, KOTOPYIO OHH BBIIIOJIHSIOT, UCIIOJIb3Ysl UMEIOIIMECS Y HUX 3HAHUS U YMEHHS.
Texnonozusi paseusaroujeco o00Oyuenus, TPU KOTOPOM TIJIABHOM UENBIO SIBISIETCS CO3[JQHUE YCIOBMM JUISL Pa3BUTHS
MICUXOJIOTUYECKUX OCOOEHHOCTEH: CIIOCOOHOCTEH, MHTEPECOB, JUYHOCTHBIX KAaYeCTB M OTHOLIEHUU MEXAY JIOJbMH, IMPHU
KOTOPOM YUYHUTBIBAIOTCS M HCIOJIb3YIOTCS 3aKOHOMEPHOCTH pa3BUTHS, YPOBEHb M CHOCOOHOCTM uHAMBUAYyMma. Ilofg
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pa3BHUBaIOIIMM OOyUYEHUEM IMOHUMAETCSI HOBBIM, AaKTUBHO-JEATENBHBII CIIOCO0 00y4eHMs, UAYIINNA HAa CMEHY OOBSCHUTEIIBHO-
WLTIOCTPATUBHOMY CIIOCOQY.

o Texnonocuu compyonuuyecmea peajn3yloT paBEHCTBO, IAPTHEPCTBO B OTHOLIEHUX nejarora u pedenka. [legaror u yuammuecs
COBMECTHO BBIpa0aThIBAIOT LEIH, COACPKAHNE, NAIOT OLICHKH, HAXOSCh B COCTOSIHUM COTPYJIHUYECTBA, COTBOPYECTBA.

o 30oposbecbepecaiowue mexnoi02uy — CO31aHNE KOMIUIEKCHOM CTpaTeruu yiIyqleHHsl 310pOBbsl ydaluxcs, pazpaboTka
CHUCTEMBI MEp 0 COXPAHEHUIO 3/I0POBbs I€TEW BO BpeMsi 00yUEeHUs U BbIpaOOTKA 3HAHUM M HaBBIKOB, KOTOPBIMH JTOJIKEH
OBJIAJETh YYAIIHICS.

o Ungopmayuonuvie mexnonozuu, UCTIONb3YIOIINE CIEHATBHBIE TEXHUUECKHAE NH(POPMALIMOHHBIE CPEACTBA: KOMIIBIOTED,
ayauo-, BUAEO0-, TeJe- CPEICTBA O0yUEHUSI.

Hcnonb3oBaHue nepeuncieHHbIX TEXHOJIOTUN XapaKTEePU3yeT 1eTOCTHBIN 00pa3oBaTeNbHbIN Mpolece U sBiseTcs Gpopmoit
OopraHu3aiuu y4eOHON U TBOPUECKON JeATEILHOCTH, T/I€ KX/l peOCHOK HE TOJIBKO 00ECIIEUMBACTCS MOJIHON CBOOO 101

TBOPUYECKOW MHUIIMATUBBI, HO U HYIAETCS B IPOJyMaHHOM CTpaTEruu, 0TOOPE CPECTB BHIPAXKEHMS, INIAHUPOBAHUU JI€SITEIBHOCTH.
IV.CITUCOK JIMTEPATYPbI

1. Cnucok JuTepaTyphbl, peKOMEHJA0BaHHbII neaaroraM (KoJuieram) JiJisi 0CBOEHHsI JAHHOT0 BH/IA JIeATETbHOCTH

No | HaumenoBanue
OcHoBHast
1 benunckas 10.C. Peanuzanusi TUTIOBBIX MaHEBPOB YETHIPEXBUHTOBOTO BepTosieTa. MoJoiexKHbI HayuHO-TeXHUYeCKU BecTHUK. MI'TY um.
H.D. baymana. DnextpoH. xypH. 2013. Ne4. Pexxum mocryna: http://sntbul.bmstu.ru/doc/551872.html (zara o6parmenus 31.10.2016).

2 I'ypesHoB A. E. MoaenupoBanue ynpasieHus kBaapokonTepoMm Muxenepusiii BectTHUK. MI'TY nm. H.3. baymana. DnextpoH. xxypH. 2014 Ne8
Pesxxum moctyma: http://engbul.bmstu.ru/doc/723331.html (nata oopamenus 31.10.2016).

3 Edumos. E. TTporpammupyem kBagpoxorrep Ha Arduino: Pexum goctyma: http://habrahabr.ru/post/227425/ (nata oopamienust 31.10.2016).
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Nucturyr  Tpancmopta W cBs3u.  OCHOBBI  ad3pOJIMHAMMKM M JWHaMUKu  nonera.  Pura, 2010. Pexum  nmoctyma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (nata ooparenust 31.10.2016).

KanarnukoB A.H., Kpumenko A.I1., Tkaues C.b. JlomycTrMble MPOCTPaHCTBEHHBIE TPACKOPUH OECIIMIIOTHOTO JICTATENILHOTO aapaTa B
BEPTUKAJIBHOM IIOCKOCTH.

Hayka u o6pasoBanrie. MI'TY um. H.D. Baymana. Diexrpon. sxypH. 2012, Ne3. Pexxum moctyma: http://technomag.bmstu.ru/doc/367724.html (zata
obpamienus 31.10.2016).

MaprtemoB A.K. DkcniepumenTtanbHas a’poauHamuka. M.: ['ocymapcTBeHHOE HM31aTeNbCTBO 00OpPOHHOM mpomblnuienHocTH, 1950. 479 c. 13.
Mupomauk 1.B. Teopust aBTomatudeckoro yrnpasienus. Jluneiinsie cucremsr. CI16: ITurep, 2005. 337

JlomostHuTeAbHAS

Penaxums Tom's Hardware Guide. FPV- mynpTrKONTEpBI: 0030p TEXHOJIOTHH 1 *kene3a. 25 utons 2014. Pexxum nocryna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
(mara obpamenns 31.10.2016).

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

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

10

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

11

LIPO SAFETY AND MANAGEMENT: Pexxum nocryna:
http://aerobot.com.au/support/training/lipo-safety (/lata ooparmenus 20.10.15)

12

Murray R.M., Li Z, Sastry S.S. A Mathematical Introduction to Robotic Manipulation. SRC Press, 1994. P. 474.

13

Zhao W., Hiong Go T. Quadcopter formation flight control combining MPC and robust feedback linearization. Journal of the Franklin Institute.
Vol.351, Issue 3, March 2014. Pp. 1335-1355. DOI: 10.1016/}.jfranklin.2013.10.021

14

Jlekmum ot «KonTep-akcnpeccy» https://youtu.be/GtwG5ajQIvA?t=1344
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2. CHHCOK JIUTepaTypPbl, pEKOMEHI0BAHHOM YYAIIUMCS, VISl YCIIEIIHOT0 OCBOEHHS JaHHOI 00pa30BaTeIbHO POrpaMMbl

1 Jlexiuu ot «Komnrep-skcmnpecc» https://youtu.be/GtwG5ajQJvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0

http://alexqyver.ru/quadcopters/

3. CHUCOK JIUTEpaTypbl, PEKOMEHI0BAHHOU POAUTEISAM B HEJISIX PACHIUPEHHs 1MANAa30HA 00pa30BaATEIbHOIO
BO31CCTBUSA M MOMOILIM POAUTEIAM B 00yUYeHHH U BOCIMTAHUM pe0eHKa

1 [Tonbopka xypHanos «llkona mist poaureneit» ot uznarensckoro goma MITIY «IlepBoe cenTsiOpsi» mos pe.

C.Conogeitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2dId1p0T1ZGLWM

31



https://youtu.be/GtwG5ajQJvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexgyver.ru/quadcopters/

HPUJIOKEHHUE 1

MaTepuajabHO-TeXHHYECKOE o0ecrievyeHne

Croumocts | KotuvecTBo Hroro
Ne Ha3nayenue/kpaTkoe onucanue
HaumeHoBaHue
n/n (pyHKIHOHAJIA 000PY/AOBAHUSA
1 Y4eOHoe (00513aTEIbHOEC) 000PYIOBAHME
OcHoBHo#i Ha0op (pama, 3aIT4acTH, MOTOPHI,
11 IIPOIIEIIEPBI, PETYJIATOPBI, ITOJIETHBIA KOHTPOJLIED, Habop s cOopku KBagpokonrepa
panuoannapaTypa, 3apsika, akKyMyJIsTOpbI)
Kommext nnst FPV-nonetoB (kamepa,
1.2 BHJIEOTIEPENATYHK, BUACOIIPUEMHHK, AaHTEHHBI, KommieKT it oA€ToB OT nepeoro
MOHUTOPYUK, OaTapeiiku. ) fna

KoMIuiexT iis u3ydeHust OCHOB Paiu03JeKTPOHUKH U

13 IPOrpaMMHUPOBAHUS MUKPOKOHTPOJIIEPOB (60OpTOBOM KoMIIexT ais nporpaMMUpOBaHus
KOMIIBIOTED, PaIMOMO/JIEM, BII€OKaMepa, AIEKTPOHHKA, KOmnTepa
I10)
Konrep 1 HagansHOTO
14 KBagpokonrep 3HaKOMCTBA, OTPabOTKHU a30B
MUJIOTUPOBAHHUS

15 KBangpokontep ¢ ¢porokamepoit Ha Kontep 11 06yuenue aspochEMKeE,

TUPOCTAOMIN3UPOBAHHOM IOJIBECE HacTpoiike u oocnyxuBanuio bAC

Kongeproruian ans o0ydyeHus

16 KoHpeproman HACTpOiiKe, 00CITy>KUBaHUIO U

skcrryatanuu bAC
NEPCHEKTHUBHBIX THUIIOB
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doTtokamepa Uil yCTaHOBKY Ha

1.7 doTtokamepa
KOHBEPTOILIaH
BAC st oGydenust azam
1.8 VYyeOnass BAC camonerHoro tuna MUJIOTHPOBAHUS OECIMIIOTHBIX
CaMoJIETOB
Kontep st oTpabOTKM HaBBIKOB
KBanpoxonrtep C 3 1on. akKyMmysasiTOpamu, JOII.
19 - - MTAJIOTHPOBAHUS, TPOBEACHUS
3apsIKON | 3alIUTON BUHTOB .
a’pPOCHEMKH
3HAKOMCTBO C npuHIMnamu 3D-
1.10 Pyuka mst 3D-nieuatu
nevyaru
2 KomnblorepHoe odopyoBanue
2.1 HoytOyx Pa6ota ¢ I10 BITUJTA
2.2 Mpr1iib Pa6ota c IIK u/unu HoyTOykom
Tym0a nmst XpaHEHUS U 3apsIKU
2.3 Tenexka Ass 3apsAAKU U XpaHEHHUSI HOYTOYKOB ymoa At Xp P
HOYTOYKOB
MHoro@yHKIMOHaJIBHOE
2.4 MY Dy
YCTPOHCTBO
2.5 CeteBoil yJIMHUTEIb CeteBoii yINIMHUTEIb
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IIpe3enTanmoHHOE 000pPyA0OBaHME

nojada HHPOPMAITMOHHOTO

3.1 LED nanens
Marepuaia

3.2 Hacrennoe kpennenue kperuienue LED manenu

4 Pacxoanble MaTepuaJbl ¥ 3aNIaCHbIE YACTH

5 Mebeab
51 KoMIUIeKT MeGen Pa3menienue y4eHHKOB B y4eOHOM

KaOuHeTe

5.2 CBETUILHUK HACTOJIBHEIN IaJOr€HOBBIN OcBenieHue
53 KoOpSHHEL 4715 Mycopa COop Mycopa ¥ IPOYHX HEMHIIEBHIX

OTXOJI0B
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HNPUJIOKEHHUE 2
IIpaBuiia BbI00pa TEeMbI POEKTA

Crioco0b! penieHust TpodaeM HauMHAIOUIMMU HUCCIIEA0BAaTEN MU BO MHOTOM 3aBHUCST OT BbIOpaHHOM TeMbl. Hajo momoub neTsM HalTH Bce IyTH,
BeAyIINE K JTOCTHKECHHIO [EJIU, BBIACTUTH OOLICTIPHHSTHIE, OOIIEN3BECTHBIE U HECTaHAAPTHEIE, AIbTEPHATUBHBIC; CIIENIAaTh BBIOOD, OLIEHUB 3(PPEKTUBHOCTH
Ka)kJI0T0 crroco0a.

IIpaBuio 1. Tema nomxHa ObITH MHTEpECHA peOEHKY, JOJKHA YBieKaTh ero. Mccnenoparenbckas pabora 3ppekTUBHA TOJIBKO HAa JOOPOBOJIBHOMN
ocHoBe. Tema, HaBsI3aHHAsl YYCHUKY, KaKoW Obl BA)KHOW OHA HU Ka3ajlaCh B3pOCIbIM, HE AACT OJKHOT0 3¢ dekra.

IIpaBuio 2. Tema 10KHA OBITH BBIIOJIHUMA, PELLIEHUE €€ JOJKHO OBITh MTOJIE3HO yYacTHUKaM uccienoBaHus. HatonkHyTs pebeHka Ha Ty Ujero, B
KOTOpPOM OH MAaKCHUMaJIbHO PEAJIU3YETCs KaK UCCIIEI0BATENb, PACKPOET JIYUIlINE CTOPOHBI CBOEI'O MHTEJUIEKTA, MOJTYYUT HOBBIE MIOJIE3HBIE 3HAHU S, YMEHUS
U HaBBIKH, — CJIO’HAsI, HO HeoO0XouMast 3a/1a4a JJ1sl Iejjarora.

IIpaBuao 3. Tema nomkHa OBITH OPUTMHAIBHOM C 3JIEMEHTAMU HEOXKUAAHHOCTH, HEOOBIYHOCTH. OpUTHHAIBHOCTH CIEAYET MOHUMAaTh, Kak
CIIOCOOHOCTBh HECTAHJAPTHO CMOTPETh HA TPAJUIIMOHHBIE IPEIMETHI U SBJICHUS.

IIpaBuio 4. Tema nomkHa OBITH TaKOM, YTOOBI paboTa MOrJia ObITh BBIIOJHEHA OTHOCUTENIBHO ObIcTpo. CIOCOOHOCTH JTOJITO KOHIIEHTPHUPOBATH
COOCTBEHHOE BHUMaHME Ha OJIHOM OOBEKTE, T. €. IOJTOBPEMEHHO, 1IeJICYCTPEMIIEHHO paboTaTh B OJIHOM HAIPaBJIEHUH, Y IIKOJIbHUKA OTpaHUYEHHA.

IIpaBuio 5. Tema nomkHa ObITh AOCTYHHON. OHA JTOJMKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSAM JeTeil. DTo KacaeTcs He TOJIbKO BhIOOpa
TEeMBbI HCCIIE0BaHUSA, HO U (DOPMYIUPOBKU U OTOOpa Marepuana Juis ee pemeHus. OqHa U Ta e MpodiieMa MOKET pellaThCsi pa3HbIMH BO3PACTHBIMU
rpynnamMu Ha pa3lIMyHbIX 3Tarnax o0y4eHusl.

IIpaBuio 6. CoueraHue xenaHUM M BO3MOXKHOCTEH. BbiOupas Temy, menaror JOJDKEH y4decTh HalIW4yhe TpeOyeMbIX CpelCTB U MaTepHajioB —
uccruenoBarenabckoi 6a3sl. Ee oTcyTcTBHE, HEBO3MOXKHOCT COOpAaTh HEOOXOIMMBIE JTaHHbIE OOBIYHO MPUBOJIAT K TOBEPXHOCTHOMY PEIIECHHIO, ITOP 0K IAIOT

"mycrocinoBue". DTO MEIIaeT pa3BUTUIO KPUTUUECKOTO MBIIIIEHUS, OCHOBAHHOTO HA JI0KA3aTeIbHOM MCCJIEIOBAHUY U HAJIC)KHBIX 3HAHUSX.

IIpaBuio 7. C BEIOOPOM TEMBI HE CTOHMT 3aTATHBATh. BOJBIIMHCTBO YYalIMXcs HE WMEIOT IMOCTOSHHBIX NMPUCTPACTHM, MX MHTEPECH CHTyaTWBHEL. [lo3Tomy,
BEIOMpas TeMy, JIeCTBOBATH ciemyer OBICTDO, MoKa HHTEpEC HE yrac.
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IIpumMepHbIe TEeMbI IPOEKTOB:
MopenupoBaHue 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-TPACTIOPTUPOBLINKA.
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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INMPUJIOKXEHME 3
IIpumep keiica

AspocbemKka «/1j1s1 4ero Ha camoM JeJie Hy’KeH 0eCIMJIOTHBIN JIeTaTeJIbHbIN
anmapar?»

Onucanue peaibHON CUTyaluu (kekca)

Mpb1 paboTaeM B aJIMHHHUCTpaIlMd TEXHOMapKa M HaM HEOOXOJIMMO HaOpaTh
KpacoyHble M MHTEPECHbIE MaTepuajbl JUIsi caiTa, 4YTOObl MPHUBJICYHL OOJIBIIE
KJIMEHTOB M KOMMAHWU. Takke MHOTME PE3UACHTHl TEXHOMApKa >KaIYIOTCS, 4TO,
YYUTHIBasE OOJIBITYI0 TEPPUTOPHIO TEXHOIApKa, OHM JI0 CHUX MOP HE 3HAIOT, KaK OH
BBITJSIIAT 1EJMKOM, OTCYTCTBYET HAaBHUTalUs MO TEPPUTOPUU TeXHOmapka. B
JIOTIOJTHEHUE HEOOXO0UMO OTIPEICIUTh TOYHYIO ILIOIIagb TEPPUTOPHUN TEXHOIAPKA.

OO611e BOmpochl
e  Yro Takoe BITJIA?
e  Kak yctpoen u padotaet BIIJIA?
e  Kakue naHHbIE OH MO3BOJISIET MTOJTYYUTH?
e  UemMm aspocrémka ¢ BITJIA oTiamyaercs OT KOCMUYECKON ChEMKHU?

TepMuHBL:
e  AspocheMKa
e  Hocurenu u none3Has Harpyska
e  Knaccudukanus (MapuipyTHas, JTUHEWHAs) adPOChEMKHU
e  Bricora, nepekpriThe, 6azuc, nHTEpBai GoTorpapupoBaHUs
e  doromo3anka
e  Oprodoromnian

Marepuansr:
° Kommnsrorep
e  lHrepHer
e  ApXUBHBIC MAaT€pUAIBI A3POCHEMKH
e [IIO mns o6pabotku manHbIX Adpocsemku (Agisoft Photoscan)
e  Kgsagpoxkonrep
° dotroarnrmapar
° [IITatus
e  Google Maps
e  KBaapokonTep ¢ yCTpoHCTBOM a3po(hOTOCHEMKHU
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