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MNOACHUTEJIBbHAS 3AIINCKA

BBenenue B nHacrosimiee Bpemsi peiHOK BIIJIA (OecHMIOTHBIX JIETaTEIBHBIX amnmapaToB) —
CTaJl OYeHb MEPCIEKTUBHOM 1 ObICTpOpa3BUBarOIEiics oTpacibio, K 2015 roxy peiHok BITIA yxe
oueHuBaiCcA B 127 mipn monnapos CIIA' u IIPOJOJDKAET aKTUBHO pa3BUBaThCs. OUueHb CKOPO
BIIJTA cTanyT HEOThEMJIEMOH YaCThIO NMOBCEIHEBHON JXKU3HU: MBI OyaieM ucnoiab3oBath BIIJIA He
tonibko B CMU u pa3BnekaTenbHON cdepax, HO U B HHPPACTPYKType, CTPaXOBaHUU, CEIHCKOM
X035UCTBE M OOecredeHnu OE30MaCHOCTH, TOSIBSITCS HOBBIE MPO(ECCHU, CBSI3aHHBIE C POCTOM
PBIHKA.

Hanpasiaennocts nporpammbl. Hacrosimas oOmieoOpa3oBarenbHas oOliepa3BUBarOIas
nporpaMMa  JIOMOJHUTENBLHOTO  00pa3oBaHUS  JIeTel  UMEET  HAYYHO-MEXHUYECKYI0
Hanpaeénennocms. llpenmonaraer  IOMONHUTENBHOE  OOpa3oBaHMe JeTed B objactu
KOHCTPYHPOBAHUS, MOJICTHPOBAHUS U OCCIIUIOTHOW aBHAIIMH, ITPOTPAMMa TAK)Ke HaIlpaBlieHA Ha
dopMupoBaHue y JeTeil 3HAHUN M HABBIKOB, HEOOXOJUMBIX il PabOThl C OECHUIOTHBIMU
aBuanuonubiMu cucremamu (BAC).

[Iporpamma 1O03BOJISIET CO37aBaTh OJIATONPUATHBIC YCIOBHS IJIsi PA3BUTHS TEXHHUYECKHX
CIIOCOOHOCTEH IIKOIBHUKOB.

Hactosmias mporpaMMa COOTBETCTBYET OOIIEKYJIbTYPHOMY YPOBHIO OCBOCHHUS H
MpeJroiaraeT yAOBICTBOPEHUE IO3HABATENLHOTO HHTEpeca OOydarolerocs, pacluIiupeHue ero
WH()OPMHUPOBAHHOCTH B O0JIACTH OCCIHMIJIOTHBIX JICTATEIBHBIX AaNlapaTOB M CHCTEM, a TaKkKe
oborareHre HaBpIKaMH OOIIEHUST U TPHOOPETEHUE YMEHUH COBMECTHOMU JCSTCIILHOCTH B OCBOCHUH
[IPOTPAMMBI.

HoBu3na wHacTosmeil o0pa3oBaTenbHOW MPOrpaMMbl 3aKiIlO4aeTcs B TOM, YTO OHa
UHTETPUPYET B cebe TOCTUKEHUS COBPEMEHHBIX M WHHOBAIIMOHHBIX HANpaBiIeHUH B Maioi
OeCITMIIOTHON aBHALUH.

AKTyalibHOCTH mporpammbl COBpeMEHHbIE TEHACHIIMU Pa3BUTHS POOOTU3UPOBAHHBIX
KOMIUIEKCOB B aBHAIIMHM TOJYYWIA peald3alfio B BUJE OECIUIOTHBIX aBUALMOHHBIX CHCTEM
(BAC).

B mHacrosmee BpeMs HaOmromaercs JaBUHOOOpasHBIM POCT HHTEpeca K OECHUIOTHOU
aBHALIMM KaK MHHOBAIIMOHHOMY HAaNpaBJICHUIO Pa3BUTHUS COBPEMEHHON TEXHUKH, XOTSI HCTOPHUS
Pa3BUTHS ATOTO HampaBieHUs Hadanach yxe 6osee 100 net Tomy Hazaa. Pa3Butre cOBpeMEHHBIX
U TEPCIEeKTUBHBIX TEXHOJIOIMH TO3BOJISIET CEroAHs OECNMJIOTHBIM JIETaTelIbHBIM alaparaM
YCIEITHO BBIMONHATh Takue (YHKIUU, KOTOPbIE B TMPOILJIOM OBUTM MM HEIOCTYIHBI HWIIH
BBITIOJIHSUIUCH JIPYTUMU CUJIaMU U CPEJICTBAMH.

bnarogaps pocTy BO3MOXKHOCTEM M TOBBIIMIEHHWIO JOCTYIHOCTH JIPOHOB, IOTEHIUAI
UCIIONIb30BAaHUSI HX B pa3HbIX cdepax SKOHOMHMKH CTPEMUTEIBHO pacTer. ITO co31ajlo
HeoOxoauMocTh B HOBOM mpodeccun: onepatop BAC. Crparermdeckast 3ajada Kypca COCTOUT B
MOATOTOBKE CIEHUAIMCTOB O KOHCTPYUPOBAHUIO, TPOTrPaMMUPOBAHUIO U dKcrTyaranun bAC.

Hacrosimass oOpas3oBarenbHass TporpaMma TO3BOJSET HE TOJIBKO OOyYUTh peOeHKa
MOJeIUpoBaTh U KoHCTpyupoBaTh BIIJIA, HO U MOATOTOBUTE OOYYAIONIUXCS K IUIAHUPOBAHUIO U
opraHu3anuu paboThl HAJl PAa3HOYPOBHEBBIMU TEXHHYECKMMH MpPOEKTaMHU M B JajbHEHIIeM
OCYILIECTBUTh OCO3HAHHBIH BHIOOP BUAA ACATEIBHOCTH B TEXHUUECKOM TBOPYECTBE.

ITenarormyeckas meaecoo0pPa3HOCTh HACTOALIEH MPOrpaMMBbl 3aKJIFOUAETCS B TOM, UTO
MocJie €€ OCBOCHUSI 00yJaroIuecs MojiyyaTr 3HaHusI 1 YMEHUS, KOTOPbIE MO3BOJIST UM MOHSTh
OCHOBBI YCTpOIiCTBa OECITUIOTHOTO JIETATEILHOTO arlapara, IPUHILIUIIBI paOOThI BCEX €r0 CUCTEM U
UX B3aUMOJIEHCTBU, a Takke ynpasieHue bIIJIA. Mcnons3oBanue pa3nndHbIX HHCTPYMEHTOB




paszsurus Soft-skills y nereit (urponpakrrka, koMaHHast paboTa) B COUYSTAHUH C PA3BUTHEM Y HUX
hard-kommnerennuii (workshop, tutorial) mo3sonut copmupoBaTh y pebeHKa IEITOCTHYIO CUCTEMY
3HaHWI, YMEHUW U HAaBBIKOB.

2. len 1 321241 MPOrPaMMBL.

Llenpro mporpammel sABaseTCs (GopMupoBaHHe y oOydaromuxcst ycroiuussix SOft-skills u
hard-skills? 1o cruegyrOmMM HANPABICHHAM: MPOCKTHAS ACSTEIBHOCTb, TEOPUS PpELICHUS
n300peTaTeNbCKUX 3aja4, pabota B KOMaHJE, adpoJAnHAMUKA U KOHCTPYHPOBAHUE OECIMIOTHBIX
JIeTaTeIbHBIX allapaToB, OCHOBBI PAIMO3JIEKTPOHMKH W CXEMOTEXHHUKH, MPOrPAMMHPOBAHHE
MHKPOKOHTPOJIIEPOB, JNéTHass okciuryaranmuss BAC (OeCUIOTHBIX ABHAIMOHHBIX CHCTEM).
[IporpamMmma HampaBjiecHa Ha pa3BHTHE B peOEHKe MHTEpeca K IMPOEKTHOW, KOHCTPYKTOPCKOW U
IpeANPUHAMATEIBCKON JIEATEILHOCTH, 3HAYNTEIBHO PACIIUPSIONIEH KPYro30p U 00pa3oBaHHOCTh
pebenka.
3anauu:

OO6pa3oBarenbHbIC 3a]a41:

e chopmupoBaTh y O0OyYalOIIMXCS YCTOWYMBBIE 3HAHUS B OOJACTH MOJCIUPOBAHUSA U
koHcTpyupoBanus BAC;

® Ppa3BUTh y O0YYAIOIIUXCS TEXHOJIOTHYECKNE HABBIKM KOHCTPYHPOBAHUS;

e cdopMupoBaTh y OOYy4arOUIMXCS HAaBBIKU COBPEMEHHOI'O OPraHU3alMOHHO-?PKOHOMUYECKOTO
MBILUICHHSI, 00€CTIEYNBAIOIINX COLMATBHYIO aJalTAllHIO B YCIOBUSX PHIHOYHBIX OTHOIIICHUH.

Pa3BuBaronue 3agauu:

® [OJJIep’KaTh CAMOCTOSATENBHOCTD B y4eOHO-TI03HABATEIbHOM JeSITeIbHOCTH;

® DPa3BUTh CIOCOOHOCTb K CAMOpPEaIN3alliu U 11eJeyCTPEMIIEHHOCTH;

e chopMUPOBATH TEXHUUYECKOE MBIIIJIEHUE U TBOPUECKUN MTOIXO0] K padoTe;

® Da3BUThb HABBIKM HAyYHO-MCCIIEIOBATEIbCKON, WHYKEHEPHO-KOHCTPYKTOPCKOM W IPOEKTHOM
JeSITEIIbHOCTH;

® DPACHIMPUTH ACCOLIMATUBHBIE BO3MOXXHOCTH MBIIITICHHUS.

BocrmmrarensHbIe 331291

e chopmupoBaTh KOMMYHUKATUBHYIO KYJIBTYPY, BHUMaHUE, YBOKCHHUE K JTIOISM;

® BOCIIUTATh TPYAOIIOOME, PA3BUTh TPYJOBbIE YMEHUSI U HABBIKH, PACIIMPUTH MOJUTEXHUYCCKUN
KPyTro30p ¥ YMEHHUE TUIAHUPOBATh pabOTy MO pean3aluy 3aMbIcia, IPEABUICHNUE pe3ybTaTta U
€ro JOCTHI)KEHHUE;

e chopmupoBaTh CITIOCOOHOCTH K TPOTYKTUBHOMY OOIIIEHUIO U COTPYAHUYECTBY CO CBEPCTHHUKAMHU
Y B3pPOCJIBIMU B ITPOLECCE TBOPUYECKOU IESITENBHOCTH.

OTiimunTeIbHBbIE 0COOCHHOCTH NMPOTrPAMMBI

K OCHOBHBIM OTJINYUTCIIBHBIM OCO6€HHOCTHM HaCTOfIH.[efI HpOFpaMMBI MOXHO
OTHECTH CJIEYIOIINE MyHKTHI:

e xelicoBas cucreMa oOy4eHus;

L] HpO@KTHaH JCATCIIBHOCTD,

e HarnpaByieHHOCTH Ha soft-skills;

® UTPONPAKTHKA,;

e cpejia [T pa3BUTHS Pa3HBIX POJIEH B KOMAaH/IE;

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

«paboTaTh pyKamMm».
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® COOOIIECTBO MPAKTUKOB (BO3MOXKHOCTH OOIIATHCS C ACTHMHU U3 IPYTUX KBAHTYMOB, KOTOpBIC
MPEYCIeN B IPAKTUKE CBOECTO HAIIPABJICHHUS);

® HANpPaBJICHHOCTh HA Pa3BUTHUE CUCTEMHOTO MBIIIIICHUS;

e pediekcus.

Bospacr aereii [IporpamMmma opueHTHpOBaHa HA JONOIHUTEIBHOE 00pa30BaHUE YUAIIUXCS
cpennero mkoJibHOro Bo3pacta (10 — 14 set). OcoOeHHOCTHIO AETEH 3TOro BO3pacTa sBISETCS TO,
YTO B ATOT NEPUOJ IPOUCXOIUT TIIABHOE B PA3BUTUU MBILUICHUS — OBJIIaICHHUE OJIPOCTKOM
nporeccoM 00pa3oBaHus MOHSATHIA, KOTOPBIA BEJET K BhICIICH (hOpME HHTEIICKTYAIbHOMI
NesITeIbHOCTH, HOBBIM crioco0am moBeaenus. yHKIus 00pa30BaHus MOHATHIA JIEKHUT B OCHOBE
BCEX MHTEJUICKTYaJIbHbIX U3MEHEHUI B 3TOM Bo3pacte. J{ig Bo3zpacra 10 — 14 neT xapakTtepHo
TOCIIO/ICTBO JIETCKOT'O COOOIECTBA Ha/l B3POCIBIM. 31eCh CKIIaJbIBA€TCS HOBAs COIUAIbHAS
cutyanus pa3BuThs. Mneanbnas popma — 10, 4T0 peOEHOK OCBAaMBAET B 3TOM BO3pacTe, ¢ YeM OH
pearbHO B3aUMOJICHCTBYET, — 3TO 00JIACTh MOPAIBHBIX HOPM, HA OCHOBE KOTOPBIX CTPOSTCS
coLlMaNbHBIE B3aUMOOTHOIIeHHsI. OOIIeHnEe CO CBOUMH CBEPCTHUKAMU — BEAYILUN TUIT
JESITEIbHOCTH B 3TOM Bo3pacTe. IMEHHO 3/1ech OCBaBaIOTCSl HOPMbBI COLIMATILHOTO TMOBECHMUS,
HOPMBI MOPAJIH, 3/IECh YCTaHABIMBAIOTCSI OTHOLICHHUS PABEHCTBA U YBAXKEHHUSI IPYT K APYTY.

KoandecTBo yacoB :128 akageMuueckux yaca
®opmbl 00yyeHusi O0ydeHre MPOBOAUTCS IO OYHOM 3a0YHOM opme

®opMbl opraHu3anuu aesiteabHocTn Dopma opraHu3aMy 3aHATHI: TPYNIIOBasi,
WHAWBUAYyallbHAsA,  WHIUMBUIYyaJbHO-TpymnmoBas W  (QpoHTanbHas.  [Iporpammoit
MPEeIyCMOTPEHO TPOBEJCHHE KOMOWHUPOBAHHBIX 3aHATUN: 3aHATUS COCTOST U3
TEOPETUYECKON U MPAKTHUYECKOH yacTell, mpu4émM OoJibliee KOJTUYECTBO BPEMEHH 3aHUMAET
UMEHHO MPaKTHYECKasl YacThb.

[Tpu npoBeeHNH 3aHATUI HUCIIOB3YIOTCSA ClleAyIoLIe (POPpMbI PabOTHI:

e Jleknus-1uanor ¢ HMCIOJb30BAaHHUEM METO/a «IIEPEBEPHYTHIM Kiacc» — Korja
o0OyyaromuMcsl TpeJlaraeTcsi K CIeIyloLleMy 3aHATUI0 O3HAaKOMHUTCS C
MaTepuajamMM (B T.4. HallIGHHBIMH CaAMOCTOSITENIbHO) Ha ONPEICICHHYIO TEMY
JU1st oOcy»kJieHust B opMare auajora Ha IPEICTOSIIEM 3aHITHH;

e Workshop u Tutorial (mpaktuueckoe 3amstue — hard skills), uto mo cyru
SBISICTCS  PA3HOBHIHOCTSIMH ~ MAacTep-KJIacCoB,  TIIe  OOydYaromIuMcs
NpEeJUIaraeTcsl BBIOJHUTH OIPENEIIEHHYI0 paboTy, pe3ylbTaTOM KOTOPOH
SIBIISIETCS. HEKOTOPBIN MPOAYKT ((hM3WUECKUl WM BUPTYAIbHBIA pe3yNbTaT).
bnuzkuit ananor — ¢poHTanmbHas ¢opma paboOThl, Korjaa oOydarouiuecs
CUHXPOHHO paboTaroT Mol KOHTPOJIEM IeAarora;

e KOH(pEpPCHIIMH BHYTPUKBAaHTYMHBIE M MEXKKBAaHTYMHBIC, Ha KOTOPBIX
oOyyaromuecsi JeNSATCs ONBITOM JPYr € JPYroM U PacCKas3bIBalOT O
COOCTBEHHBIX JIOCTHKEHUSX;

® caMoCTOsITeNbHAs paboTa, KOraa 00yJaronuecs BhITIONHSIOT WHINBHIYyaTbHBIC
3aJ]aHWs B TCUCHUE YAaCTH 3aHITHS WIIM HECKOJIBKHUX 3aHATHHA.

e wMmerojx KericoB (case-study), "mosrosoii mrypm"” (Brainstorming), meron 3amau
(Problem-Based Learning) u wmerox mnpoekroB (Project-Based Learning).
[Ipumep: kelic — 3TO KOHKpETHas 3ajJaua («cayuaiuy — CasSe, aHei.), KOTOPYIO
TpeOyeTcs PeluTh, Ui 3TOrO B PEKUME «MO3TOBOTO IITYpPMay MPEAararoTcst
BapHaHThI PEUICHMUs], I0CJI€ TOTO BapUaHThI 00CYKIAI0TCS U BhIOKMpaeTcs OAUH
WIM HECKOJIbKO IIyT€d peuleHus, I[OoCJIe 4Yero Il peleHus Kelca
dopmupyroTcs Oosee MeNKHe 3afadd, KOTOpble OOBEIUHSIOTCS B MPOEKT U
pean3yloTcsl ¢ MPUMEHEHUEM METOa KOMaHJ000pa30BaHusl.
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Pesxxum 3aHaTHIl 3aHATHS 1O IOMOJHUTEIHLHON 00pa3oBaTeIbHON MPOrpaMMme MpPOBOIATCS 2
pasa B Hezmenio mo 2 yaca (MPOJOIDKUTENBbHOCTh ydueOHoro waca — 40 muuyt). KpatHocts
3aHATUH M MX TPOJOJDKUTEILHOCTh 000CHOBBIBaeTCs pekoMeHmyeMbiMu Hopmamu CAHITMH
2.4.4.3172-14, uenpio U 3a1a4aMU TIPOTPAMMBI.

Kputepun u cnnocodnl onpeaenenust pe3yJibTATHBHOCTH
Buasbl koHTpOJIA:

e BBOJHBII, KOTOPBII IPOBOAUTCS MEpe]l HauaoM padOThl U IPeJHA3HAYEH IS
3aKpEIUICHUS 3HAHUM, YMEHUN U HABBIKOB 110 IIPOMJEHHBIM TEMaM;
e TEKyILU, IPOBOJAUMBIN B X0/1¢ Y4€OHOI0 3aHATHS U 3aKPEIISIOIINI 3HaHUS 110 JJAaHHOM

TEME;

® UTOTOBBIH, MPOBOJMMBIN TOCIIE 3aBEPLICHNUS BCEHl yueOHOH MPOrpaMMBl.
®opMbI IPOBEPKHU pe3yJIbTATOB:

e HaOIIOJEHKE 3a IEThbMU B MpOIiEcCce padbOTHI;

® COpPEBHOBAHMS,

® VHAWBHUYaJIbHBIE U KOJUIEKTUBHBIE TEXHUYECKHE IPOCKTHI.
O:xupnaembie pesyabratbl  IIpeomemnuie:

e qnpuoOpeTeHHE  OOy4YaONIMMHUCSA 3HaHUH B OOJAcCTH  MOJEIUPOBAHUA U
KoHcTpyupoBanus bAC;

® 3aHATUS [0 HACTOSIIEH MporpaMme TOMOTYT OOydJaromumcs c(hOpMUPOBATH
TE€XHOJIOTUYECKHE HABBIKU;

e cOpMHpPOBAHHOCTh HABBIKOB COBPEMEHHOI'O OPraHU3alMOHHO-?PKOHOMUYECKOTO
MBILIJIEHHsI, OOECTeYMBAONIasi COLMAIBHYIO aJanTallii0 B YCIOBHMSX PBIHOYHBIX
OTHOLLIEHUH.

Memanpeomemmnuwie:

e c(hOpMHUPOBAHHOCTh y O0YUAIOIIUXCSI CAMOCTOSATENBHOCTH B Y4€OHO-TI03HABATEIbHOM
JeSITEIIbHOCTH;

® pa3BUTHE COCOOHOCTH K CaMOpeaTn3aliy U 1eNeyCTPEeMIEHHOCTH;

e Cc(hOPMHUPOBAHHOCTh y OOYYAIOIIUXCA TEXHUYECKOTO MBIIUIEHUS U TBOPUYECKOTO
noaxoja K padore;

® pa3BUTOCTh HABBIKOB HayYHO-HCCIIEN0BATEIBCKON, HHKEHEPHO-KOHCTPYKTOPCKON U
MIPOEKTHOMH 1eATENbHOCTH Yy 00y4Jaromuxcs;

® Da3BUTHIC ACCOLMATHBHBIE BOZMOKHOCTHU MBIIIJICHUS Y 00yUYaIOIIMXCS.

JTuunocmmuuie:

e CchOPMHUPOBAHHOCTh KOMMYHUKAaTUBHOW KYJIbTYyphl OOYy4YalOIIMXCs, BHHMMaHUE,
YBa)KEHUE K JIIOJISIM;

® pa3BUTHUE TPYIOJIOOUS, TPYJAOBBIX YMEHHH M HABBIKOB, IIMPOKHM MOJUTEXHUYECKUI
Kpyro3op;

e cpopMHpPOBAaHHOCTh YMEHHMS IUIAaHMpPOBaTh pabOTy MO peajau3aluy 3aMmbIcia,
CIIOCOOHOCTH MPEABUIECTh PE3YNIbTAT U JIOCTUraTh €ro, MPU HEOOXOAUMOCTH BHOCUTH
KOPPEKTHBBI B IEPBOHAYAIbHBIN 3aMBbICEIT;

e c(opMHPOBAHHOCTH CIIOCOOHOCTU K MPOAYKTUBHOMY OOIIIEHUIO M COTPYAHHUYECTBY CO
CBEPCTHHUKAMU U B3POCIIBIMU B IIPOLIECCE TBOPUECKOH €ATEIBHOCTH.

@DopMBI MTO/IBE/ICHUSI UTOTOB peaIn3allK MPOTrPAMMBbI
e BBINOJHEHUE MPAKTHYECKUX MOJIETOB (BU3YyalbHBIX 1 ¢ FPV);
® [pakTHYECKHe paboThI O cOOpKE, MPOrPaMMHPOBAHUIO U PEMOHTY KBaJPOKONTEPOB;
® TBOpYECKHE 3a/1aHus (IOArOTOBKA IPOEKTOB U UX MPE3EHTALUA).
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dopma MpoBENCHHS 3aHITUN «WISKI[HH» MOpa3yMeBacT Takylo GopMy 3aHATHH, B POIECcCe
KOTOPBIX MPOUCXOAUT pas3Butue T.Ha3. SOft-skills (Teopernyeckux 3HaHMI M KOTHHUTHBHBIX
IIPUEMOB) O0y4arOUINXCs, @ UMEHHO:

TEXHOJIOTHS N300peTaTeabCKON pa3MUHKH U jjoruka TPU3;
MIPOTUBOpPEYHE KaK OCHOBA H300pETEHMUS,

WJIcalIbHBIA KOHEYHBIN PEe3ybTaT;

AITOPUTM MPOEKTUPOBAHUS TEXHUYECKON CUCTEMBI;
KOMaH1000pa30BaHUE;

paboTa B KOMaH/JIE;

JIMYHAas OTBETCTBEHHOCTh U TallM-MEHEKMEHT;
MPOEKTHAas JAesITeNbHOCTD;

MPOJYKTOBOE MBIIIICHUE;

YHUBEpCabHasl MupamMua mporpecca;

MJIAHUPOBAHUE U MIOCTAHOBKA COOCTBEHHOTO IKCIIEPUMEHTA;

dopma MPOBEINECHUS 3aHATHH «IPAKTHYECKHE 3aHATHS» IOIPAa3yMEBacT TaKyl (opMy
3aHSATHH, B MPOIIECCE KOTOPBIX MPOUCXOIAUT pa3BuTue T.Ha3. hard-skills (HaBbikoB U yMeHHIA)
00yyarouuxcsi, a UMEHHO:

paboTa ¢ MPOCTHIM HHCTPYMEHTOM (OTBEPTKA, TACCATHIKH);

paborta ¢ ob6opymoBanuem hi-tech-iiexa (maiika, 1a3epHast pe3ka);

pabota ¢ mporpaMMHBIM OOecriedeHHneM (HACTpOiKa JIETHOrO KOHTPOJUIEpa
KBaJIPOKOIITEPa, MPOSKTUPOBAHKUE PaMbl KBaIPOKOIITEPA);

yIpaBieHHE KBAAPOKOITEPOM.

MarepuanbHO-TEXHHUUYECKOE O0eCTIedeHne CM. B IPUIIOKEHUH 1.
[TpaBuia BeIOOpa MpoeKTa M MPUMEPHBIE TEMBI IPOSKTOB CM. B IPHIIOKESHHH 2.
[Tprmeps! KeMCOB CM. B IPUIIOKEHUH 3.



1. COJAEP)KAHUE JOMOJTHUTEJIBHON OBPA30OBATEJIBHOM ITPOTPAMMBbBI

1 rox o0yvenus

Ne i/ HauMenoBanue TeMbl Conep:xxanue TeMbl
1 2 3
Teopust MyJbTHPOTOPHBIX CHCTEM. YCTpOoHCTBO MYJIBTUPOTOPHBIX cucTeM. OCHOBBI KOHCTPYKLIMHU MYJIbTUPOTOPHBIX CHUCTEM.
Baok 1. [IpuHUMIBI yIIpaBiIeHNs MYJbTUPOTOPHBIMU CUCTEMAaMHU.

OcHosbl ynpasienusi. Iloaérsl
Ha CUMYJISITOpE.

1. BBoaHas Jiekuus 0 CoaepKaHuu

Kypca.
2. IlpuHuunsl ynpaBiaeHUs U
CTPOEHHUE MYJIbTUKONTEPOB.
TexHuka 6€3011acHOCTH MOJIETOB
4. OcHoBBI 271€KTpuUecTBa. JIuTnii-

MIOJIMMEPHBIE AKKYMYJISITOPBI.
5. IlpakTuyeckoe 3aHATHS C  JUTHH-

w

MOJIMMEPHBIMU aKKyMYJSITOpaMu
(3apsiaka/paspsika/ObanaHcupoBKa
/XpaHeHue)

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

8. Tlon€rel Ha cuMyIATOpE.

AnmnapaTypa paguoynpaBieHus: IPUHINI ASHCTBHSL, o011ee yCTpOICTBO.

TexHuka 6e30macHOCTH MpH paboTe C MYJIBTUPOTOPHBIMU CUCTEMAaMH.

DONEKTPOHHbIE KOMIIOHEHTbl MYJBTUPOTOPHBIX CHCTEM: MPUHLUMIBI paboThl, oOIee
YCTPOMCTBO.

JIuTuii-nioJIMMepHbIE aKKYMYJIATOPBl M MX 3apsaHble YCTPOMCTBA: YCTPOMCTBO, NPHUHLIMII
NeUCTBUS,  METOAbl  3apsAIKu/pa3psaku/XpaHeHus/  OaJlaHCUPOBKM  aKKyMYJISTODPOB,
Oe3omacHas paboTa ¢ 000pyOBaHUEM.

[lalika 5JIEKTPOHHBIX KOMIIOHEHTOB: MPHUHIMIIBI Malku, oO0ydeHHe Tmaike, Maika
ANEKTPOHHBIX KOMIIOHEHTOB MYJIbTUPOTOPHBIX CUCTEM.

[lonérel Ha cumynsTOpe: OOydyeHHE IMOJI€TaM Ha KOMIIbIOTEpE, IpOBENECHUE Y4YEOHBIX
MOJIETOB HA CUMYJIATOPE.




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.

IMTaiixa ESC, BEC u cuoBoit
YacCTH.

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

MHCTpyKTaX MO TEXHUKE
0€30I1aCHOCTH IOJIETOB.
[TepBbie yueOHbIE TONETHI:

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

. BeimonHnenne moji€éToB: «ToyHas mocajka
Ha yJIaJICHHYIO TOYKY», «KOPOOOUKa,
«UEIIHOK», «BOCBMEPKay, «3MENKay,

Ilon€THBIM  KOHTpOJUIEP:  YCTPOMCTBO  IOJETHOIO  KOHTPOJUIEPA, IPHUHLMIBL  €T0
(GYHKIIMOHMPOBAHUS, HACTPOMKa KOHTpOJIEpa C IOMOIIBI0 KOMIIBIOTEpA, 3HAKOMCTBO C
pOrpaMMHBIM oOecrieueHHeM Il HACTPOHKU KOHTPOJLIepa.

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

[Inatel pa3BoIKM NUTaHUA: OOIIEE YCTPONCTBO, XapaKTEPUCTHKH, Mailka peryiasiTopoB U
CUJIOBBIX IIPOBOJIOB K IIJIaTaM Pa3BOAKU ITUTAHHUS.

WuctpykTax nepea nepBbiMu ydeOHbIMU noniéTamu. [IpoBenenne yueOHBIX TOJIETOB B 3ale,
BBINOJIHEHUE 3aJlaHui: «B3JIET/IIOCATKA», «ylepXKaHWE Ha 3aJlaHHOW BBICOTE», «BIEpE-
Ha3aJ», «BJIEBO-BIIPABO», «TOYHAs MOCAJKA HA YAAIECHHYIO TOUKY»,

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

Paz0op aBapHiHBIX CUTYyalUH.




Baok 3.

Hacrpoiika, ycranoska FPV —
000py10BaHUA.
OcCHOBBI BUICOTPAHCIIALUN.
[Tpumensiemoe o0opyi0BaHuE, €TO
HaCTPOMKa.
YcTaHOBKA U NOAKIIOUYEHUE
paxuonpuEMHUKa U
BUI€0000PYAOBaHUS.
[Tunoruposanue ¢
ucnojp3oBanueM FPV-
000pyIOBaHUS.

OcCHOBBI  BUACOTPAHCISALMU: NPUHLIUIBl IEpeJadyd  BUIEOCUTHANA,
XapaKTePUCTUKHU MPUMEHSEMOT0 000py10BaHHUSI.
YcTaHoBKa, MOAKIIOYEHNE U HACTPOWKA BUIC0000PYI0BaHUS HA MYJIbTHPOTOPHBIE CUCTEMBI.

[TunotupoBanwue ¢ ucnoiabzoBanuem FPV- o6opynoBanus.

YCTPOMCTBO U

Baok 4.

Pa6ora B rpynnax Haja
HHKEHEPHBIM MPOEKTOM.

1.

[TpuHIMIIBI CO3JaHUSI MHKEHEPHOU
MIPOEKTHOI paboTHI.

OcnoBel 3D-nneuatn u 3D-
MOJEIUPOBAHUS.

Pabora B rpynmax Han

WHKEHEPHBIM ITPOEKTOM
«becnunoTHas aBUALlMOHHASI CUCTEMA.
[ToaroroBka npe3eHTan
COOCTBEHHOM MPOEKTHOMN

paboTHI.

Pabora Haj WHXKEHEPHBIM TPOSKTOM: OCHOBBI IUIAHHPOBAHHS TPOCKTHOW paboThI, padora
HaJ| POEKTOM B COCTaBE€ KOMaH/IbI.

OcnoBbl 3D-nieuatun u 3D-monenupoBanus: mpuMeHsieMoe 000OpyJOBaHUE M MPOTPAMMHOE
o0ecnieyeHue.

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




YUYEBHO-TEMATHYECKHMH ILTAH

O0neM yacoB
B tom DopMa KOHTPOJIS
qucJie TI
o
Paznennl HaumeHoBaHUe TeMBbI Bceero - _El <
o
4acoB e g B
= - »
= =
X =
}=\]
1 2 3 4 5 6
Teopusi MyJLTHPOTOPHBLIX cucTeM. OcHOBEI yipaBJjeHud. I1oa€éTnl Ha
Baok 1. PHS MyABTHPOTOP ynp 34 15 |19
CUMYJIATOpE.
1. BBoHas eK1us 0 cOAEpKaHuM Kypca. 2 2 0
2. IlpuHIMTIBI yIPABICHUS B CTPOCHUE MYJIbTUKOIITEPOB. 2 2 0
3. OCHOBBI TEXHUKH 0€30I1aCHOCTH ITOJIETOB 2 2 0
4. OcHOBBI 371€KTpUYeCTBa. JINTHII- TOTUMEPHBIE AKKYMYJIATOPBI. 2 2 0
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5. IIpakTrueckoe 3aHATHUSA C JIMTUM- TIOJTMMEPHBIMUA aKKyMYJIATOPaMHU

[IpakTuyeckas pabora c

6 2 .
(3apsika/paspsika/OaaHCHPOBKA/XpaHEHHE ) 3apsTHBIMU YCTPONCTBAMH.
6. TexHonorus maviku. TexHUKa 0€301aCHOCTH. 2 0 [Taiika mpoBOIOB.
7. OOyueHnue naike. 8 7
8. IlonéTel HA cuMynATOpE. 10 10 [Tonérel Ha cumymnsTOpE.
brok 2. COopxka 1 HacTpOWKa KBaJpOKONTepa. Y ueOHbIC TIOTETHI. 40 31 [IpakTnyeckas padora
1.00y4eHune HaBbIKaM MUJIOTUPOBAHUS KBAaIPOKONTEPA Ha IPUMEpPe .
i P JBAAP p pHMep 2 1 Y4eOHble MonEThI
UTPYLIKH 3aBOJICKON COOPKH
2.YmpasieHre noj€ToM MyabTUKoNTepa. [IpuHIUT (yHKITHOHUPOBAHHUS 2 1 CoOopka u HacTponKa
MOJETHOTO KOHTPOJIJIEpa U ammaparypsl ylpaBJIeHuUsl. KBaJJpOKOITEpa
3.beckonekTopHbIe JBUTATENN U PETyASTOPHI UX Xoja. [1naTel pa3Boaku 2 1
TUTAHUS.
4.COopka paMbl KBaJJpOKOIITEPA. 8 8
5.I1aiika ESC, BEC u cnioBoii yacty. 10 6

11




6. OCHOBBI HACTPOMKH MOJETHOIO KOHTPOJIIEPA C TIOMOIIBI0 KOMITBIOTEPA.

N 4 4
Hactpoiika annapatypsl ynpaBieHUs
7. VIHCTpYKTaX MO TEXHUKE 0€30MMaCHOCTH IMOJICTOB. 2
8. TlepBbic yueOHBIC MOJIETHI: «B3IET/TIOCATKAY, 2 2 Y4eOHbIC MONETHI
9.I1onétel: «ynepxaHue Ha 3aJJaHHON BBICOTEY, IIEPEMEILICHUSI «BIIEPET- ..
YACP $ » IEPEMELL «prepen 4 4 YueOHbIC TONETHI
HazaJ», «BJIEBO- BIPaBo». Pa30op aBapuilHbIX CUTYyaIIHiA.
10. BrinonHeHue NONETOB: «TOYHAS MOCA/IKA HA YAANEHHYIO TOUKY» .
JiKa Ha Y o Y, 4 4 VYueOHbIe TONETHI
«KOpOOOYKay, «ICITHOKY, KBOCBMEPKA», «3MEHUKay, «00JIET TI0 KPYTY».
brnok 3. Hacrpoiika, yctanoBka FPV — o6opynoBanusi. 20 16 [IpakTryeckas padora
1. OcHoBbl BuneoTpancisinun. [Ipumensemoe o6opyaoBaHue, €ro 4 0 VYcranoBka
HACTpoHKa. BUJIC0000PYIOBAHHS.
2. YcTaHOBKA M MOAKITIOYEHUE PATUONPUEMHUKA U BUAC0000PYI0BaHUS. 4 4
3. [TumoTupoBanue ¢ ucnoiab3oBanruem FPV- obopynoBanus. 12 12 | TlonéTel «OT MEPBOTO JTUTIAY.
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biok 4. Pabota B rpynmnax HaJ MH)KEHEPHBIM MPOEKTOM. 2 12 20 [IpakTuueckas pabota
1. IlpuHIMIBI CO3aHNS MTHKEHEPHOW MTPOSKTHON paboTHI. 10 4 6
CamocTrosTenbHas

TIOJITOTOBKA TPYIIIOBBIX

WH)KEHEPHBIX TIPOEKTOB.
2. OcuoBsl 3D-nievaty u 3D-MonenupoBaHms. 8 2 6
3. Pabora B rpymnmnax HaJ HH)KEHEPHBIM POEKTOM «becnmoTHas 10 9 8

aBUAI[MOHHAS CUCTEMAY.
4. TloaroroBka Mpe3eHTaIH COOCTBEHHOM MPOEKTHON paOOTHI. 4 4 0 CaMOCTOSITEIIBHO
HTOroBBIN KOHTPOIb 2 0 2 3ammra npoeKTa
[TpesenTanus u 3amuTa rpynnoi coOCTBEHHOTO HHKEHEPHOTO IPOEKTa 2 0 2
Hroro: 128 40 88 72
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4. INTAHUPYEMBIE PE3VYJIBTATDBI
[Ipenmnonaraemble pe3yabTaTbl OCBOEHUS MOJHOTO Kypca 00y4eHHUS M0 TOMOTHUTEIbHOM
o0meoOpa3oBarenbHOM o01Iepa3BuBatoniel nporpaMmMe «becnuaoTHbIE JieTaTe/bHbIe
annaparbD» chOpMYJIHPOBAHBI UCXO/S U3 TPEOOBAHUI K 3HAHUSAM, YMEHUSM, HaBBbIKaM,
KOTOPBIE YYalIHecs J0JDKHBI IPUOOPECTH B Mpolecce 00yueHHsI Ha BCEX r0JlaxX, C y4eTOM Ieleit
Y TIOCTaBJICHHBIX 3a/1a4.

Jluunocmmuvie pe3ynvbmamol 0c80eHUss OONOIHUMENbHOU 001e00pa308amenbHolU
obuepassusarowels npocpammbl

e  YBaXHUTEIIbHOE OTHOIIEHHUE K KYJIbType CBOETO HAPO/Ia;

e OTBETCTBEHHOE OTHOUICHHE K 00YUYCHHUIO;

e TOTOBHOCTH U CIIOCOOHOCTH K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIUU
K 00YYEeHHIO U MMO3HAHUIO B 00J1aCTH HAYYHBIX TEXHOJIOTHUH;

e OEpeKHOE OTHOIICHUE K JTYXOBHBIM [IEHHOCTSIM;

e HPABCTBEHHOE CO3HAaHWE, YYBCTBO, IMOBEJCHHWE HA OCHOBE CO3HATEIHHOTO YCBOCHHUS
00IIeYeIOBEYECKUX HPABCTBEHHBIX IICHHOCTEH;

e OCTETUYECKHE MOTPEOHOCTH, IIEHHOCTH U YYBCTBA.

Memanpeomemuvle  pe3yibmamvl 0CE0EHUS O00NOIHUMENbHOU 06ue0bpazoeamebHoll
obwepassusarowelt nNpocpammbl

VYuyamuecs HaydaTcs Ha JOCTYIIHOM YPOBHE:

e OCBaMBaTh CIOCOOBI pELIEHHS MpoOJeM TBOPUYECKOIO M HAYYHOTO Xapakrepa H
omnpezaeneHus Haubosee 3P(HEKTUBHBIX CITOCOOOB TOCTHKEHUS PE3yNbTaTa;

e OpPraHM30BBIBATH COTPYIHUYECTBO C TEJIarOroM U CBEpCTHUKAMM, paboTaTh B IpYIIIIE;

e BIIAJIETh OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH;

e MPOAYKTUBHO OOIIATHCS U B3aMMOJIEHCTBOBATH;

® Pa3BUBATH XYJ0KCCTBCHHBIC, ICUXOMOTOPHBLIC, KOMMYHHUKATUBHBIC CHOCO6HOCTI/I;

e pa3BuUBaThb HAONIONATENBHOCTb, AaCCOLIMATUBHOE  MBILIUIEHHE, JICTETUYECKUH U
XYJI0’KECTBEHHBI BKYC U TBOPUYECKOE BOOOpaKEHUE.

IIpeomemnvie pe3ynomamol 0c80eHUsi OONOTHUMENLHOU 00Ue0bpa308amenbHOl
obuepassusaroweli nNpocpammbl
VYyamuecs mo3HaKOMATCS:

e C TEXHOJOTHEH M3TOTOBIEHUS KBaIpaKonTepa u3 OpOCOBOro MaTepuana,

e  CO CXEMaMHM M3rOTOBJICHHUS KBaJpPaKONTEPa,

e C HCTOpHEW BO3HMKHOBEHUS KBaJpaKonTepa

e cnpaswiamu Th, co cxemamMu U3roTOBJICHUS.

VYuamuecs Haydarcs:

e MOAOMpATH KOPITYC, COOTBETCTBYIOIINE IIENH, MOAOUPATh IBETA I U3/EIUNL;

e YHUTATh CXEMBHI,

e  CaMOCTOATEIHHO COOMPATH MOJENKH 0 CXeMaM, BRIOMPATh U3ENHSI, KOTOPhIE CaMU JETH

OyIIyT BBITIOTHSTH.
e 0o0pamarhcsi ¢ KOJTIOMMMH U PEKYIIUMU UHCTPYMEHTAMU, KIISSIIUMUA COCTaBaMU,
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Yyamuecs moaydaT BO3SMOXKHOCTb IPHOOPECTH:

e IMEPBOHAYAIbHBIC TPEACTABICHUS O BIUSHUM HAyYHOIO TBOPYECTBA HA Pa3BUTHUSA
3CTETUYECKOr0 BKYyCa, BOOOPaKEHHUS;
e HaBBIKM UCIOJHEHHUs MOJENOK U3 Oymaru, KapToHa, macrmacca!

I1.LKOMILIEKC OPTAHU3ALIMOHHO-TIEJATOr'MYECKHUX YCJIOBUM

Kanennapusie yueOHble Tpaduku TOTOJHUTEILHOM 00111e00pa3oBaTeIbHOM 00Iepa3BUBAIOIICH
nporpamMMbl « becUJIOTHBIE JleTaTeIbHbIe alNaPAThD €KEr0JHO IPUHUMAIOTCS
MeJarornyecKuM COBETOM B COOTBETCTBUHU C yUEOHBIMU IUIaHAMU, paclIMCaHUEM Ha TEKYILIUN
y4eOHBII TOJ] U YTBEPIKIAIOTCS JUPEKTOpOM yupexaeHus (cM. [Ipunoxenue 3).

2. YCJOBUSA PEAJTIM3ALUU TPOTI'PAMMBI

AnmnapaTHoe H TEXHHYeCKOe o0ecreveHne:

Pabouee mecTo oOydaromerocs:

HOYTOYK: TPOU3BOJUTEIBLHOCTh Tporieccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): we menee 2000 emuHuI; 00BEM
orepaTuBHON namsTH: He MeHee 4 ['0; 06béM HakonuTens SSD/eMMC: He meHee
128 I'6 (mn1 COOTBETCTBYIOIIMMN MO XapaKTEPUCTUKAaM NEPCOHAIbHBIN KOMITbIOTED
C MOHUTOPOM, KJIaBUATypOI U KOJIOHKaMH);

MBIIIIb.

Pabouee MecTo HaCTaBHHUKA:

HoyTOYK: mporeccop Intel Core 15-4590/AMD FX 8350 — ananornynas wjiu
Oosee HOBass mojenb, rpadpuueckuit mpoueccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — anpamoruuysas wid OoJiee HOBas MOJEIb, 00BEM
onepatuBHOW mamsaTH: He MeHee 4 10, Buneosbixoq HDMI 1.4, DisplayPort 1.2
win Oosee HoOBas MojeNnb (WIM COOTBETCTBYIOUIMM IO XapaKTepUCTHKaM
MIEPCOHATBHBIN KOMIBIOTEP C MOHUTOPOM, KJIABUATYPOH M KOJIOHKAMH);
IPe3eHTAIMOHHOE 000PYAOBaHUE C BO3SMOXHOCTHIO MOAKIIOUEHHS K KOMIIBIOTEPY
— 1 KOMILIIEKT;

¢bnumuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasl JA0CKa, COOTBETCTBYIOLIUN HaOOp
MUCbMEHHBIX TPUHAIE)KHOCTEH — | 1mIT.;

enuHas cetb Wi-Fi.

IIporpammHoe obecnieyeHue:
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— o¢uCHOE TPOrpaMMHOE 00ECTIICUCHHE;
— mporpaMMHOe obecrnieueHue st TpéxmepHoro moaenupoBanus (Autodesk Fusion
360);

— rpaduyeckuii pegakTop.

Pacxoanble MaTepuaJbl:

Oymara A4 s pucoBaHUS U pacleyaTKy;

Oymara A3 nyst pucoBaHuS;

Ha0Op MPOCTHIX KapaHAANIeH — MO0 KOJTMYECTBY 00YJArOIINUXCS;
HaOOp YEPHBIX MAPUKOBBIX PYyYEK — MO KOJUYECTBY 00YUAIOIINXCS;
kneu [IBA — 2 mr.;

KJIeH-KapaHJ1all — 10 KOJIMYECTBY 00 yJaroIINXcsi;

CKOTY MPO3PAYHBII/MaTOBBIH — 2 IIT.;

CKOTY JIBYyCTOPOHHUM — 2 WIT.;

KapTOH/TOppoKapToH Juis MakeTupoBaHuss — 1200*800 mm, mo ogHOMY IIMCTYy Ha JBYX
o0yJaromuxcs;

HO MaKETHBIH — IO KOJIMYECTBY OO0 yJAIOIINXCS;

JIe3BUS U1 HOXKA CMEHHbIE 18 MM — 2 mT.;

HOKHHUIIBI — T10 KOJIMYECTBY 00 yUaIOIUXCs;

KOBPUK JIJI PE3KU KapTOHA — MO KOJUYECTBY 00YUaAIOIINXCS;

PLA-mactuk 1,75 REC HecKOIbKHX
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3.®@OPMbI KOHTPOJIAA

IIpuémpbl 1 MeTOABI
Pazpen . Texunueckoe DopMbI
®opmbl OpraHu3anuu JAupakrudyeckuii
WIN TeMa . OCHAaIlleHHe No/IBeeHMS
3aHATHI o0pa3oBaTe/IbHOIO MaTepua N
NPOrpamMMsl 3aHATHH HUTOI0B
npouecca
Teopust MyJIbTHPOTOPHBIX "
p y potop Jlexuus, becena mo Teme 3anucu B TETpaasx, ITonér Ha
CHCTEM. s NHTrepakTuBHas
JUCKYCCHUS 3aHSTHS, CIIPABOYHBIN cumyistope 0e3
OcHoOBBI yIpaB/1eHHS. JI0CKa, HOYTOYK C
i IIPaKTUYECKOE WHIVBUYaJIbHAS matepuan u3 110 s OLINMOOK
IToséThl Ha 1O, RC-myneT
3aHATHE pabota c [10 II0JIETOB MUJIOTUPOBAHUS
CHMYJIATOPE.
Coopka n Jlekuus, MHCTPYKIS 10 HNuTtepaktuBHast | TecToBbie MONAETHI
HACTPOMKA JUCKYCCHS, Pabora B rpymnmax, cBoDKe I?I;K apoursi | MOSK® HOYTOYK C Ha
KBa/IPOKoOITEpPA. IIPAKTHYECKOE WHIVBUAYaJIbHAS MaTI; I/I’a.H I/II)?, 1O s 10, COOCTBEHHOPYYHO
YueOHble MOJETHI. 3aHsTHE, paborta c [10 pHOJ‘IeTOB KBaJIPOKOIITED, coOpaHHOM
workshop RC-nmynbT KBaJPOKONTEPE
Hacrpoiika, NHTepakTuBHAs
ycranoska FPV Jlexuus, JI0CKa, HOYTOYK C
— odopyaoBaHus JIUCKYCCHSI, Pa6ora B rpynmnax, CripaBOYHBIH 110, Beimonnenune
IIPAKTHYECKOE WHAUBUAYaJIbHAS matepuan u3 I10 st | kBagpoxomnrep, nonéros ¢ FPV-
3aHsTHE, pabota c [10 10JIETOB ouku st FPV- o0opyioBaHUEM
workshop noJietoB, FPV-
MOJ1yJIb
Padora B rpynnax Meron 3anay, HoytOyx,
HaJl HHKeHEePHBIM METOJ KEHCOB, Pa6ora B rpynmax 3anucu B TETpaasx MHTEPAKTUBHAS 3ammra npoeKTa
NPOEKTOM. paboTa B rpynmnax J0CKa
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4. OHEHOYHBIE MATEPHAJIbI

B naanom pasaciic OTpaKaroTCs OUCHOYHBIC MAaTCPUAJIbI, ITO3BOJIAIOIMIUC OIIPCACIINTD
AOCTHXKCHUC YHaIUMUCH INIAaHUPYCMBIX PE3YJIbTATOB.

Oyenka pesyrbmamugHocmu

peanuzayuu 0onoIHUmMeNbHOU 00UeodpazosamenvbHol 0ouepazsusaouell NpocPammol

Bxoanasi nfMarnocTuka

Huskuii yposenw

Cpeonutl yposens

Buicokuii yposens

Kpumepuii 1: Teopemuueckue 3nanus

[TonHOE OTCYTCTBHE NPEACTABICHUN
0 JAHHOM HalpaBJICHUU

HMeroTcs npencTaBiieHus O
JAHHOM HaIpaBJICHUU

3HaHUE TEXHOJIOTHUA
U3TOTOBJICHHS KBaIpaKonTepa

Kpumepuui 2: Bradenue cneyuanvHoti mepmunono2ueti

Hesnanue Tepmunoiornu
U3y4aeMoro Kypca

HesnauntenbHble npo0ensl B
3HaHUE TEPMHUHOJIOTHH Kypca

3HaHue TEPMHUHOJIOTUU Kypca

Kpumepuii 3: Ilpakmuueckue ymenus

U HABLIKU NPedyCMOMPEHHblE NPOSPAMMON

Heymenue nonb3oBartbes (cnaboe
YMEHHE) MOJIb30BATHCSI KOJIIOIIUMHU
U PSXKYIIMMHI HHCTPYMEHTAaMH,
KJICAIIUMHU COCTaBaMH; HCYMCHUC
HOJIb30BAThCSl MHCTPYKLIMOHHO-
TEXHOJIOTHYCCKUMH KapTaMHU

YMeeT npaBWIbHO MOJIb30BATHCS
pacnpocTpaHEeHHBIMU
UHCTPYMEHTAMU, UMEET
IIPEJICTaBJICHUE O M0JIb30BaHUE
MHCTPYKI[MOHHO-
TEXHOJOTHYECKON KapTOW.
HmeroTcs HeOOobIINE HABBIKU
paboThI ¢ NPUPOIHBIM
MaTepuajoM, C MPsHKEil, HUTKAaMH

YMeHue NpaBUIIbHO
I10JIb30BaThCSI UHCTPYMEHTAMH,
yMeHue paboTartb ¢
MHCTPYKLIMOHHO-
TEXHOJIOTMYECKOU KapTOu.
Nmerorcst HaBBIKU pabOTHI €
IIPUPOIHBIM MaTEPUAIIOM, C
psiKen

Kpumepuu 4: Teopueckue nasvixu

OTtcyTcTBUS TBOpUYECTBA B paboTe

Hebonbimune nposiBneHus
TBOPYECTBA B OCBOCHUH Yy4€OHOTO
Marepuaia

YMepeHHOe NpOsIBIICHHE
TBOPYECTBA B OCBOEHUH
yuyeOHOro Marepuana

Kpurepun 5: CamocTOsTENBHOCTD

Heymenue paborath

3HI/I3OI[I/I‘IGCKI/I6 IMPUMCHCHU

HepI/IO,Z[I/I‘{eCKOG MNPUMCHCHUA

CaMOCTOSITEITEHO CaMOCTOSITETFHOCTH pabOTHI CaMOCTOSITEILHOCTH B paboTe
Tekymas 1MarHocTUKa
Huskuu yposens | Cpeonuii ypogens | Buvicokuii ypogens

Kpumepuui 1: Teopemuueckue 3nanus

OtcyrcTBUe 3HaHUH (crnadbie
3HAHUS) TEXHOJIOTUH U3TOTOBIICHHS
W3EJINI, HE3HAHUE TTPABUII
oOpallieHus co CreuaabHBIMU
WHCTPYMEHTaMH

HesnauntenbHble npoOensl B
3HAHUU TEXHOJIOTUH U3TOTOBICHUS
U3IeInd

[IpouHoe 3HaHME TEXHOJIOTUH
W3TOTOBJICHUS U3EIHS

Kpumepu

i 2: Braoenue cneyuanvroti mepmunonocuu

Cnaboe 3HaHUE TEPMUHOJIOTHH
Kypca

HesnauntensHble npoOenbl B
3HAHWU TEPMUHOJIOTHUHU Kypca

3HaHue TCPMHHOJIOTUHA KypCa

Kpumepuui 3: I[lpakmuueckue ymeHus u Hagwviku, npeoyCmom

peHHble NPOSPAMMOU

Cnaboe yMeHHe OJIb30BaThCS
CTIeUaTIbHBIMA HHCTPYMEHTAMH,
cy1abble HaBBIKU paboTHI C
MHCTPYKIIMOHHO-

YMeHue paBUIILHO
H0JIb30BaThCsl OOJIBLIEH YaCThIO
CIIELUAJIbHBIX HHCTPYMEHTOB,
YMEHME BBIIOJHATD U3JENINS IPH

VYBepenHas paboTta ¢
WHCTPYKIMOHHO-
TEXHOJOTUYECKUON KapTOU;
1erecoo0pa3Hoe UCIMOJIb30BaHNE
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TEXHOJOTHYECKUMH KapTaMH,
cl1a0ble HaBBIKY BBIITOJHEHUS
151631 (11504

HEOOJIBIION MOAEPKKE Iearora

WHCTPYMEHTOB, aKKYPaTHOCTb,
SKOHOMUYHOCTh B PACXOJIOBaHUH
MaTepuasioB, IPOYHbIC YMEHUS U
HaBBIKU PAOOTHI

Kpumepuii 4. Teopueckue nasvixu

OtcyTrcTBUE TBOpUECTBA B padboTa

Coueranune penpoyKTUBHBIX U
TBOPYECKHI HABBIKOB

BriasukeHnune HOBBIX HIIEH,
CTPEMJICHHUE X BOIUIOTUTH B
cBOCi paboTe

Kpumepuu 5: CamocmosimenvHocmo

Heymenue paborath

CoueTraHne HaBLIKOB

CTpCMHeHI/Ie KaK MOX>XHO 4allc

CaMOCTOSITEJIbHO CaMOCTOSITEJIbBHOU pabOThI MO MPOSIBIISATH CAMOCTOSITEIIBHOCTD B
PYKOBOJICTBOM U KOHTPOJIEM pabote
nejarora
HTorosass AMarHocTuKa
Huszkuii ypoeens | Cpeonuii ypogens Buvicokui ypogens

Kpumepuii 1: Teopemuueckue 3nanus

Crnaboe 3HaHUE TEXHOJIOTUU
U3rOTOBJIICHHE U3JICIHI, cllaboe
3HAHUE TIPABUI 0€30MMACHOCTH
Tpynaa

He3nauurenbubie mpoOesl B
3HAHUU TEXHOJIOTUU
U3TOTOBJICHUS U3JIEITNI

[IpouyHoe 3HaHUE U3TOTOBIICHHE
151631 (011507

Kpumepu

i 2: Bnaoenue cneyuanvroti mepmunonocuu

Cnaboe 3HaHUE TEPMUHOJIOTHH
Kypca

HesnauuntenbHble npo0ensl B
3HAHUU TEPMHUHOJIOTUU Kypca

OtcytcTBUE TPOOEIOB B 3HAHUH
TEPMUHOJIOTHH Kypca

Kpumepuii 3: Ilpakmuueckue ymenus u HagblKu, NpedycMOmpeHHble npocpamMMOou

JomyckaeT ommOKH B TEXHOJIOTUHU
W3TOTOBJICHUSI U3/1ETHH,
HEaKKypaTHOCTb B paboTe, OIMOKHU
B OOpAIlleHNH CO CTIeUAIbHBIMU
MHCTPYMEHTAMH, CJ1a0ble HaBbIKU
paboTa C TeXHOJIOTUYECKOH KapTon

YMeHnue pazpabarbiBaTh
COOCTBEHHBIEC CKU3 U3JICIIHS,
JIOITYCKAIOTCST HE3HAYNTEIILHBIC
OIIMOKH B TEXHOJIOTUU
HU3TOTOBJICHUA U3CIINA,
MPUCYTCTBUE HABBIKOM
aKKypaTHOCTI/I, 3KOHOMHUYHOCTHU
B paboTe ¢ MaTepuaiamu,
cOOJTI0IeHNE TTPABUIT TEXHUKHU
0€30MacHOCTH MO/ KOHTPOJIEM
rejarora

VYBepenHas pabora ¢
TEXHOJOTHYECKON KapToil; yMeHue
pa3zpabaTheiBaTh COOCTBEHHBIN
ACKU3 U3/IETHUS U TEXHOJIOTHIO €r0
M3TOTOBJICHUS; 1IeJIECO00pa3zHoe
UCTIONIb30BaHNE HHCTPYMEHTOB,
AKKYpPaTHOCTb, 9KOHOMHWYHOCTL B
pacxo/I0BaHUU MaTepUaIoB

Kpumepuii 4. Teopueckue nagvixu

Cnabble nposiBJIEHHS] TBOPUECTBA

YMepeHHbIE IPOSBICHUS
TBOpYECTBA B paboTe

[IposiBneHMe MHAMBUYAIBHOTO
TBOPUYECKOTO MOJX0Aa K
BBIIIOJTHEHHIO JIFOOOT0 U3IETNA

Kpumepuu 5: Camocmosimenvbnocmo

CraOble HaBBIKH CaMOCTOSTEIILHON
paboTsl

YMepeHHOE IIPOsIBIICHUE
CaMOCTOSITENILHOCTH B paboTe

Bricokopa3Buroe ymeHue
CaMOCTOSITEILHO, O€3 TTOMOIIN
Mearora, BEITOIHITE U3AEINs

5. METOAUYECKHUE MATEPHAJIbBI

Opranu3anuu  00pa3oBaTENbHOrO Ipolecca MO  JIOTMOJHUTENbHONH —00I11e00pa3oBaTeIbHOM

oO1epa3BuBaromen

nporpaMme OCYECTBIISACTCSA OUYHO-3A0YHO,

6

PA3HOB03PACNIHbLX

epynnax. Kommekcubie 3aHITHA mpoxoadaT 110 KOM6HHHpOBaHHOMy TUITY, TaK KaK BKJIHOYACT B
ce0si TIOBTOPEHHE MPOUJICHHOTO, O0BSICHEHHE HOBOTO, 3aKpEIUICHUE MaTepualia U TOABEICHHE

HUTOT'OB.
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Ha 3aHATHSAX UCIIONB3YIOTCS CIIEAYIOIINE opMbl U MEMOObl Pearu3ayuu NPOPaAMMbl.

Paznuunsie ghopmur yaeOHON pabOThI (BUI 3aHATHS) CYILIECTBEHHO MOBBIMAIOT 3PPEKTUBHOCTD
3aHATUM M WHTEepec oOydaroummxcs K HUM. lIporpamma mnpenycMarpuBaeT HCIIOJIb30BaHHUE
(pOHTAIBHOW, WHIUBUYyaJIbHON, TPYNIIOBOM (opM ydeOHOU paboThl ydamuxcs. O@poHTaabHas
dopma mpenmonaraeT mojgady y4eOHOro Marepualia BCEMY KOJUIEKTUBY  YUaIIHUXCS.
WnnuBuayanbHas ¢dopMa MpeanonaraeT caMoCTOSTeNbHYI0 paboTy ywamerocs. Ilpu stom
[eJaror OKa3bIBaeT Y4YalleMycs TaKyl IOMOIIb, KOTOpas HE MOJABISIET €ro aKTUBHOCTH U
CHoCcOOCTBYET BBIpaOOTKE HABBIKOB CaMOCTOSITENbHOM paboTel. B xone rpymnmoBoit paboTs
YUaAIIUMCS TIPEAOCTABISAETCS BO3MOXKHOCTD CAaMOCTOSITENIbHO IMMOCTPOUTH CBOIO PadOTy HA OCHOBE
MPUHIIMIIA JESThIBHOCTHOTO MOJAX0Ja. ['pynmnoBbie 3aHATHS MO3BOJISIIOT BBIMOJIHATH CIOXKHBIC
TpyAOeMKHEe pabOThl ¢ HAaUMEHBLIMMH 3aTpaTaMH MaTepuaia ¥ BpeMeHH. lIpu 3ToM Kaxkablit
oOyuaroluiicss oTpabaThiBaeT MpHUEMbl Ha OTAEIBHOM (parMeHTe, KOTOPBIA SIBISETCS YacCThIO
LIEJIOT0 U3JIENHSL.

Ecnu roBoputh 0 popMax ydeOHBIX 3aHITUH, TO OCHOBHAS Macca y4eOHOTO BPEMEHH OTBOIUTCS
Ha JIGKIMOHHO-TIPAKTUYECKUE 3aHATHS, I/Ie ONTUMAIBHO COYETAIOTCS TEOPHS M NPAKTHYECKHE
yrpaxxHeHus. 1o 00ycioBieHo cnenudukoil Kypca: uToObl 3()(HEKTUBHO OBIAJETh HABBIKAMH
paboTel ¢ Oymaroi M HHUTKaMH, HY)XHO BCIIEJ 3a TEOPETUYECKUM H3YYCHHEM MPUEMOB
oTpaboTaTh WX Ha MpaKTUKe. B dYHCTOM BUAE NpPaKTUYECKWE W JICKIMOHHBIC 3aHSTHSA
NPE/ICTAaBICHbI B MEHBIIICH CTEIICHU.

ITomumo nmexumii u MMPAKTUYICCKUX 3aHATHH nporpamMma MnpeaycMarpuBacT BbICTABKHU, KOHKYPChI
HpO(beCCI/IOHaHBHOl"O MacCTCpCTBa, TCCTUPOBAHUC.

BeicTaBku, SIpPMapKH, KOHKYPCBI npogecCuOHaIBLHOTO MacTepcTBa MIO3BOJISAIOT
MIPOJIEMOHCTPUPOBATh PE3YJIbTaThl CBOMX TPYAOB 3a OMNPEICIICHHBIM NEepuoa BPEMEHU. OTO
MO3BOJISIET yYallUMCsl KPUTUYECKH OLIEHUBATh CBOM paOOoThI, Jydllle MOHATh UX JOCTOMHCTBA U
HEJOCTATKH, YTO SBJISAECTCS CTUMYJIOM JUIS JAIBHEUIIIETr0 TBOPYECKOTO POCTA.

B nporpamme npenycMOTpeHbl KOHTPOJIbHBIE Yachl MOCIe U3y4eHHUs Kaxkaoro Oioka. Ha atux
3aHATUAX II€Jaror IMPOBOAUT TECTbl, AHKETUPOBAHWE, BUKTOPUHBI, BBICTABKU C LEJbIO
BBISIBJICHMSI KQU€CTB 3HAHUN, YMEHUH, HABBIKOB 00yUYaIOIUXCSl.

Uro kacaercst memooog paboThl, TO Mporpamma MHpPEeNojaraeT CoOueTaHUsl PEeNpOaYKTUBHOM M
TBOPUYECKOH AesaTenbHOCTH. Bo BpeMs 3HaKOMCTBa C HOBBIM MaTEpHUaJIOM JEATEIbHOCTh HOCUT
PENpOIYKTUBHBIA XapakTep, TaK KaK ydalluecss BOCIPOU3BOJAT 3HAHUS U CHOCOOBI JIEHCTBUM.
PenponykTuBHas JesTeNbHOCTh BbIpaxkaeTcss B (opme ynpaxHeHuid. [louck HOBoro cruis,
HOBBIX 3JIEMEHTOB, CO3/IaHUsS pabOT MO COOCTBEHHOMY ICKHU3Y SIBJISIETCS MPUMEPOM TBOPUECKOM
NeSITeIbHOCTH.

Cpezm MCTOHOB, OHNPCACIACMBIX II0 HCTOYHUKY I/IH(l)OpMaIII/II/I, Ha 3aHATHUAX HCIOJB3YCTCA
oOBsicHeHHe (TIpU 3HAKOMCTBE COCBOMCTBaMU OyMaru, TMpsOKH, HUTOK, C TEPMHUHAMH),
MHCTPYKTaX (0OBSCHEHUE MPaBUIBHBIX NMPUEMOB pabOThl, UCHpABICHUE U MpeaynpexaeHue
omubOoK), O6ecena (HeoOXoauMa JUisi MPUOOPETEHUST HOBBIX 3HAHWW W 3aKpeIUICHUS UX MyTeM
yCTHOTO OOMEHa MHEHHUsIMH). Bboibioe 00pa3oBaTebHO-BOCIHUTATEILHOE 3HAYEHUE HMEIOT
Oecenpl. JleMOHCTpallMOHHBIE METOIBI PEATM3YIOT MPHHIMI HATJSATHOCTH  OOydYeHHS.
JleMOHCTpanust MPUCYTCTBYET MPAKTHYECKH Ha KKIOM 3aHSTHH U COYETACTCS CO CIIOBECHBIMHU
METOJIaMHU.

He;[arory H€O6XOI[I/IMO I[O6I/IBaTI:CH panroHaJIbHOI'O BI:I60pa MECTOAOB MU OIITUMAJIBHOI'O UX
COoUYCTaHus.

Bocnumamenvhnas cocmaesjiAiowas pe3yilbmanios.
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VBiedeHue peGéHKa I/I36paHHBIM BUIAOM JCATCIBHOCTHU BbIPAKACTCA B MMPOABJICHUN WHUIIMATUBBI
Ha 3aHATHH, CUCTCMATHYCCKOM YYaCTHH B KOHKYpPCaxX H MCPOIPUATHUAX W PE3YIbTAaTHBHOCTHU
ACATCIIBHOCTH. CnocoOHOCTh paGOTaTL B KOJUICKTUBE MW OCIWUTHCA JIMYHBIM OIIBITOM.
OTBETCTBEHHO OTHOCHTCS K pe3yiibTaTaM BBITTOJTHSIEMOM pa6OTBI.

TemaTuka 3aHATUH CTPOUTCA C YYETOM HMHTEPECOB  y4YalllMXCA, BO3MOYKHOCTH HX
caMOBBIpaK€HUsA. B XoJe yCBOEHMS JE€TbMH COJEpKaHUS IMPOTPAMMbl YUYHUTBIBAETCS TEMII
Pa3BUTH CIICIMATbHBIX YMEHUH M HABBIKOB, CTENEHb MPOJBUHYTOCTH MO 00pa30BaTEILHOMY
MapuIpyTy, YpOBEHb CaMOCTOSITENLHOCTH, yMEHHE paldoTarb B KojulektuBe. IIporpamma
MO3BOJISICT MHIMBHIyaTU3UPOBATh CIOXKHBIE Pa0OTHI: 0OJiee CHIIBHBIM JIEeTsIM OyleT MHTepecHa
CIIO)KHAsi KOHCTPYKIUSI, MEHEe MOJArOTOBIEHHBIM, MOXHO MPEANIOKUTh padoTy mpoie. Bee
3aHATHUS YCTPOEHBI TaK, YTO KAXKIO€ 3aJaHUE J1a€T BO3MOXKHOCTb PEOEHKY MpOSBIATH CBOU
TBOPUYECKHE CIIOCOOHOCTH, HE OTPaHUUMBas CBOOOY, BOOOpaXkeHue U (PaHTa3HIo.

PazHooOpasue npodeccuoHanbHbIX TEXHUK, XYA0KECTBEHHBIX NMPHUEMOB Ha 3aHATHSIX IOMOTraeTr
PacKpbITh MHAUBHUIYAJIbHBIE BO3MOXHOCTH M CIIOCOOHOCTU Ka)A0I0, TO €CTh MPOSIBUTH CBOE S,
OTKPBITh ce0s, KaK JIMYHOCTb. I J1aBHAass OCOOCHHOCTh 3aHATUH - MHIUBUAYaJIbHBIA MOIXOMA K
KaKJOMY pe0eHKY, Hay4yuTh UX paboTaTh ¢ pa3sHbIMU MaTepUaATaAMHU.

3aHATHS 110 ImporpaMme IpoBOJATCA Ha OCHOBEC O6I_I_II/IX neaaroru4eCKux npuHyunoes.

1) HpI/IHI_[I/IH AOCTYIMIHOCTH M TIOCJICAOBATCIIBHOCTU MPEAIIOIAract IOCTPOCHUEC yqe6H0ro
nmponecca OT IpOCTOro K CIOKHOMY.

2) Yuer BO3pacTHBIX OCOOCHHOCTEW — COjAep)KaHHE M METOJMKA pabOThl JOJDKHBI OBITH
OPUEHTHUPOBAHKI HA JIETeH KOHKPETHOTO BO3paCTa.

3) [lpuHIMI ~ HATJSITHOCTH — MPEJIOoJiaraeT  MIMPOKOE  HCIOJBb30BAHWE  HAINSJHBIX U
JIUJIAKTUYECKUX  MOCOOMH, TEXHUYECKHMX  CpEeICTB  OOy4eHus, Jelallmx  ydyeOHo-
BOCIHUTATEIbHBIN Ipouecc 0osiee 3pPEeKTUBHBIM.

4) IlpuHIMI CBSI3W TEOPHHM C TNPAKTHKOM — OpPraHWYHOE codeTaHHWe B paboTe ¢ JEThbMH
HEOOXOTUMBIX TEOPETUUYECKUX 3HAHUM U MPAKTHUECKUX YMEHUHN 1 HaBBIKOB.

5) [IpuHIMI pe3yNbTaTUBHOCTH — B NPOTpaMMe JODKHO OBITh YKa3aHO, YTO Y3HAET M 4YeMy
HAY4YMTCS KXl peOCHOK.

6) HpI/IHI_[I/IH AKTYAJIbHOCTHU IIpCANOoJIaractT MaKCUMaAJIbHYIO HpI/IGHI/I)KeHHOCTL COACPpIKaHUA
mporpamMmsl K p€aJIbHBIM YCIIOBHAM XU3HU U ACATCIIBHOCTD JleTeﬁ.

7) TlpuHIMI AeITETPHOCTHOTO MOAX0/a — JIF0ObIe 3HAHKS MPHOOPETAIOTCA PEOCHKOM BO BpEMsI
AKTUBHOM JI€ATEIHbHOCTH.

8) [lpuHIMIT ~ KyJIBTYpOCOOOPAa3HOCTH  OCHOBBIBACTCS  HAa  IIEHHOCTSX  PErHMOHAIBHOMN,
HAIlMOHAJILHOW M MUPOBOM KYJIBTYPBI, TEXHOJOTUYECKH PEAIUZYETCS IO CPEJICTBAM KYJIbTYpPHO-
CPEA0BOro MOJIX0/a K OPraHnu3aluy e TeIbHOCTH B JIETCKOM 00bEANHEHHH.

9) [puHIMIT TapMOHHH MPOCTOTHI M KPACOTHI JIGKHUT B OCHOBE JIFOOOrO BHIA ACSTCIHHOCTH,

OOTHOBPCMCHHO SBJISACTCS KPUTCPUCM TBOp‘IeCKOfI ACATCIIBHOCTH W PE3YJIbTATOM B IIPOLICCCC
CaMOPa3BHUTHUS TBOPUECKUX CIIOCOOHOCTEHA.
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3ausaTusa CTPOATCA TaKHUM 06pa30M, ‘ITO6I>I yqamuecs CO3HATCIbHO WM aKTUBHO OBJIAJACBAIA
3YHamu, 9To0Bl y HUX pa3BUBAJIaCh TBOPYECKAs aKTUBHOCTh M CAMOCTOSATEIBLHOCTh. TOJIBKO C
YUCTOM OTHUX MNPUHOUIIOB MOTYT 6LITI> AOCTUTHYTBI BBICOKHUC PC3YJIbTATbl B OBJIAACHUHA
00y4aloIUMUCS 3HAHUSIMHU U IPAKTUYECKUMH HaBBIKAMHU.

Ileoacocuueckue mexnoocuu, UCIOJIb3YyEMBIC 110 ITPOrpaMme «becnuoTHBIE JIeTaTeIbHbIE
alnmnapartbn»

Texnonoeus oughghepenyupyemozo 06yyeHuss CIOCOOCTBYET CO3JAHHMIO ONTUMAIBHBIX YCIOBUM
JUIS pa3BUTHUS HMHTEPECOB U CIOCOOHOCTEH ywammxcs. MexaHu3MOM peanu3aluu SBISIOTCS
METO/]IbI UHIUBUIYATHHOTO O0YUCHUSI.

o Texnonoeuss  NUYHOCMHO-OPUEHMUPOBAHHO20  00yueHuss—  3TO  OpraHU3aLusd
BOCIIUTATEIBHOIO IIPOLIECCa HA OCHOBE INIYOOKOr0 yBaKE€HHs K JINYHOCTU PeOEHKa, yuéTe
0COOEHHOCTEH €ero WHAMBHUIYalbHOTO pa3BUTHS, OTHOLIEHHS K HEMy Kak K
CO3HATEIIFHOMY, TOJHONPAaBHOMY M OTBETCTBEHHOMY YYacTHUKY 0Opa3oBaTEIbHOTO
nporecca. 910 (HOPMHUPOBAHUE LEIIOCTHOM, CBOOOJHOM, PAacKpEnoImEHHON JMYHOCTH,
OCO3HAIOIIEN CBOE JOCTOMHCTBO U YBaXKaroIlel TOCTOMHCTBO U CBOOOY IPYTUX JIOEH.

o Texnonoeusi npobnemno2o 00Oyuenus CTAaBUT CBOEH LENbI0 pa3BUTHE I103HABATEIIbHON
AKTUBHOCTH H TBOpHGCKOfI CaMOCTOATCIIBHOCTU Yy4YalllUuXCs. MexaHn3MOM pcanmn3anuun
SBJISICTCA TIOMCKOBBIE METOJIbl, IIpHE€Ma IIOCTABKM IO3HABATENbHBIX 3ajay, HMOCTaBUB
rnepes ydJaluuMucs 3a7ady, KOTOPYK) OHU BBIIOJHSAIOT, UCIIOJIB3YsT UMEIOIIUEC Y HUX
3HaHUS U YMEHUS.

o Texnonoeus passusaroujeco 06yyenus, Ipu KOTOPOM IJIABHOU LIENBIO SIBIISIETCS] CO3/JaHNE
YCIOBUH Al Pa3BUTHUS TCHUXOJIOIMYECKHX OCOOEHHOCTEW: CHOCOOHOCTEH, MHTEpECOB,
JIMYHOCTHBIX Ka4Y€CTB WM OTHOLICHHWUW MCXKIAY JIOAbMHU, IMPH KOTOPOM YYHMTBHIBAIOTCA H
UCHOJIb3YIOTCS 3aKOHOMEPHOCTH Pa3BUTHS, YPOBEHb U CIIOCOOHOCTH MHIMBUAYYMa. [Tox
Pa3BUBAIOIINM OOYYEHHEM TTOHUMAETCSI HOBBIM, aKTUBHO-/IEITEIIbHBIN CITIOCO0 00yUYeHUs,
UAYIIUN Ha CMEHY 00bSICHUTENBHO-MILTIOCTPATUBHOMY CIIOCO0Y.

o Texnonocuu compyoHuyecmea peaanu3yoT pPABEHCTBO, IAPTHEPCTBO B OTHOIIEHUSX
neparora W pebeHka. Ilemaror u ywammecss COBMECTHO BbIpaOaThIBAIOT €N,
COJIEpKAaHUE, JAIOT OLICHKH, HaXOAACh B COCTOSIHUM COTPYAHUUYECTBA, COTBOPYECTBA.

e 300posvecbepezarowjue mexnonio2uu — CoO3J1aHNE KOMIUIEKCHOM CTpaTeruy ylIydIlIeHus
3JI0pOBbsI yYaIUXCsl, Pa3pab0oTKa CUCTEMBI MEp 110 COXPAHEHUIO 3/J0POBbs AETEH BO
BpeMs 00yueHHsI ¥ BbIpabOTKa 3HAHWI M HaBBIKOB, KOTOPBIMHU JOJIKEH OBJIAJETh
yJaluics.

o Ungopmayuonnvie mexnono2uuy, NCIONB3YIOLINE CIIEHUATbHbIE TEXHUUECKHE
MH(GOPMALMOHHBIE CPEJCTBA: KOMIIBIOTED, ayIM0-, BUIEO0-, TEJIE- CPEACTBA O0OYUECHHUS.

Hcnonb30BaHre NEPEYNCIIEHHBIX TEXHOIOTHI XapaKTepu3yeT LEeI0CTHBIN 00pa30BaTeIbHbIN
nporiecc U siBisieTcst GopMoii opraHn3aluy yaeOHOH 1 TBOPUYECKOM e TeNbHOCTH, T/1€ KaXKIbIH
peOEHOK He TOJIBKO 0OecreynBaeTcs MOJIHONW CBOOOA0N TBOPUECKOW MHUIIUATHBBI, HO U
HYX/1aeTcsl B IPOJYMaHHOM CTpaTeruu, 0TOOpe CPeCTB BhIPAXKEHHUS, INTAHUPOBAHUU
NEATENBHOCTH.

Memoouka nposedenus 3ansamus
OCHOBHBIE CTPYKTYPHBIC DJIEMEHTHI
e BcmynumenvHas uacms. [10ka3 TOTOBOTO W3/IENUs OTAEIBHO U B KOMIIO3ULIUU

e Iloocomosumenvuas yacmo. Pa36op hopm CI0XKHOTO U3IETHS, ONPEISICHUE €T
HCXOJIHBIX (OpM.
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e Ocnosnas yvacme. IlodTatHOE U3TOTOBIICHHE U3ACIHNA 10 MHCTPYKIUH.

e 3axmouyumenvhas wacme. CaMoCTOsITENbHAS paboTa M0 00pa3ily WK 3aBepUICHHE
W3JIeJHsl, TOTIOJTHEHHUE €r0 CaMOCTOSITeTbHOM (paHTa3UITHOM YacThIo.

KOHmpOJZbHO-MBMepuI’}’IeJZbele mamepudaiiobl

Pa3znes nporpaMmmbl | MeToabl KOHTPOJISA
1 rox 00y4enusi
Opranu3aluOHHbII
e (CobOecenoBanue
e AHKETHpOBaHUE
I1.PaboTa ¢ mpupoaHBIM e Bompocs! k 6ecene
MaTepUAIOM o Kaprouku-zananus

o [IpakTuyeckoe 3amaHue.
e AHanu3 U caMOaHaIM3 JETCKUX paboT
e HaOmronenue

[II.MonenupoBanue Ha

IUTOCKOCTH. e YcTHBIN onpoc

e Bompocs k 6ecene

° HpaKTqucxoe 3alaHuC C TBOPUYCCKUM YKIIOHOM
° KapTOLIKI/I'Sa,Z[aHI/I}I

IV. Bsizanue Kpro4kom .
e YCTHBIN OIpoc

e Bompocs! k becene
o IIpakTHyeckoe 3a1aHUE ¢ TBOPUECKUM YKIOHOM

e AHanmm3 B caMOaHaIu3 JACTCKHUX pa60T

o Kaprouku-3aganus

OtHn JOITOJIHUTEIBbHBIC pa3pa60TaHHHe KOHTPOJIbHO-U3MEPHUTCIIbHBIC MaTCpHaAIbl IMO3BOJIAIOT
BBICTPOUTDH 3D (PEKTUBHYIO CTPATETHUIO MO PA3BUTUIO CIIOCOOHOCTEN KaXKA0T0 y4allerocs,
a 3HAQUUT CAENATh JJIs HETO KakJ10€ 3aHATHE NMPOyKTUBHBIM.
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IV.CIIUCOK JIMTEPATYPBI

1. Chnucok JuTepaTypbl, peKOMEHJ0BAHHBIH Mexaroram (KoJuieram) JJisi OCBOEHHUs TaHHOT0 BH/IA eI TeJIbHOCTH

Ne | HanmeHnoBanue
OcHoBHast

1 benunckas 10.C. Peanu3anusi TUIIOBBIX MaHEBPOB YETHIPEXBUHTOBOTO BepTosieTa. MONOAEKHBIM HAaydyHO-TeXHUYeCKU BeCTHUK. MI'TY um.
H.D. Baymana. Dnektpon. xypH. 2013. Ned. Pesxum mocryma: http://sntbul.bmstu.ru/doc/551872.html (nara obparenus 31.10.2016).

2 I'ypbsiHoB A. E. MozaenupoBanue ynpasieHus kBaapokontepom Muxxenepusiii BectHuk. MI'TY um. H.3. baymana. DnexTpoH. xypH. 2014 Ne®
Pesxxum moctyma: http://engbul.bmstu.ru/doc/723331.html (nara obpamenus 31.10.2016).

3 Edumos. E. TIporpammupyem kBaapokonrep Ha Arduino: Pexxum gocrtyma: http://habrahabr.ru/post/227425/ (nata obpamenus 31.10.2016).

4 Wucturyr  TpaHcmopta M cBA3M.  OCHOBBI  a’pOAMHAMUKM M JAWHaMukd — monera.  Pura, 2010. Pexum  pgocryma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (nara oopamenus 31.10.2016).

) KanataukoB A.H., Kpumenko A.Il., Tkaues C.b. JlonmycTumble mpocTpaHCTBEHHBIE TPAEKOPHH OECIUIIOTHOI'O JIETATENILHOTO arapara B
BEPTUKAIILHON TJIOCKOCTH.
Hayka u o6pazoBanue. MI'TY um. H.D. Baymana. Dnekrpon. sxypH. 2012. Ne3. Pexxum moctyma: http://technomag.bmstu.ru/doc/367724.html (zata
obparenus 31.10.2016).

6| MapteiHOB A.K. DkcriepumeHTanmbHas a’spoanHamuka. M.: T'ocynapcTBeHHOE M3IAaTeNbCTBO 00OpPOHHOM mpombinuieHHOCTH, 1950. 479 c. 13.
Mupomnuk M.B. Teopust aBTomatudeckoro ynpasienus. Jluneitnsie cucremsl. CI16: ITurep, 2005. 337
JlonosHuTeaAbHAS

7 Penmaxist Tom's Hardware Guide. FPV- MysibTuKONTEpBI: 0030p TEXHOIOTHH | kene3a. 25 uions 2014. Pexum gocrymna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
(marta obpamenns 31.10.2016).

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

http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (zata o6pamenus 31.10.2016).
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http://technomag.bmstu.ru/doc/367724.html
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf

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

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

11 LIPO SAFETY AND MANAGEMENT: Pexuwm nocryma:
http://aerobot.com.au/support/training/lipo-safety (Jlata oopamenus 20.10.15)

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

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

14 | Jlexuum ot «Konep-axcnpecc» https://youtu.be/GtwG5ajQIvA?t=1344

2. CnMCOK JUTepaTypbl, peKOMEHA0BAHHOM YYalMMcsl, 1Jisl yCIeIHOIr0 0CBOeHHUsI IAHHOH 00pa30BaTe/IbHOI POrpaMMbl

1

Jlexumnm ot «Komnrep-akcnpecce» https://youtu.be/GtwG5ajQJIvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo03T0
http://alexgyver.ru/quadcopters/

3. CnuCcoK JuTepaTypbl, PEKOMEHI0BAHHOM POAUTEISAM B LeJISIX PACHIMPEHUsI ANANA30HA 00Pa30BaTEIHLHOT0 BO3AeHCTBHUSI U TIOMOIIH

POANTEJSIM B 00y4eHHUH M BOCIINTAHUHU pedeHKa

1

[Ton6opka xypHanoB «1llkona ans pogureneit» ot usaarenasckoro nfoma MI'TIY «llepBoe centsiOps» nmox pen. C.Conoseliunka
https://drive.google.com/open?id=0B_zscjiLrtypR2dId1p0T1ZGLWM
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MNPHUJIOKEHHUE 1

MarepuajibHO-TeXHHYECKOe 00ecredeHue

Croumocte | KosmmyecrBo Hroro
Ne Ha3naueHue/KpaTkoe onucanmue
HaumenoBanue
n/n (pyHKIHOHAJIA 000PYAOBAHUSA
1 Y4ebHoe (00s13aTEIbHOEC) 000PYIOBAHME
OcHoBHoli Ha0op (pama, 3aIT4acTH, MOTOPHI,
11 IIPOIIEIIIEPBI, PETYIIATOPHI, ITOJIETHBIA KOHTPOJLIED, Habop s cOopku KBagpokonrepa
panuoannapaTypa, 3apsika, akKyMyJIsTOpbl)
Kommnext nnst FPV-nonetoB (kamepa,
1.2 BHJIEOTIEPENATYHK, BUACOITPUEMHHK, AaHTEHHBI, KommiekT just 1oAeToB ot nepeoro
MOHUTOPYUK, OaTapeiiku. ) fna

KoMIuiexT nis u3ydeHust OCHOB Pau03JIeKTPOHUKH U

13 IPOrpaMMHUPOBAHUS MUKPOKOHTPOJIIEPOB (60pTOBOM KoMIuIexT 1is nporpaMMHpOBaHus
KOMIIBIOTED, PaIMOMO/JIEM, BHIEOKaMepPa, AIEKTPOHHKA, KOmnTepa
I10)
Konrep 11 HagansHOTO
14 KBagpokonrep 3HaKOMCTBA, OTPabOTKHU a30B
MUJIOTUPOBAHHUS

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

TUPOCTAOMIN3UPOBAHHOM IO/IBECE HacTpoiike u oocinyxuBanuio bAC

Kongeprormuian s o0ydeHus
16 KoHBepromian HACTpOiiKe, 00CITy)KUBaHUIO U
skcrryaranuu bAC
MEPCTIEKTUBHBIX TUIIOB

17 ®otoxamepa doTokamepa A1 YCTAHOBKU Ha

KOHBEPTOILIaH
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BAC nns oOyuenus azam

18 VYyebnas BAC camosieTHOTO THTIA MUJIOTUPOBAHUS OECITUIIOTHBIX
CaMOJIETOB
Komnrep uist oTpaGoTKH HaBBIKOB
KBanpoxomnrep C 3 1omn. akKKyMyJIsITOpamMH, JOTI.
1.9 . " MUJIOTUPOBAHUS, TIPOBEACHUS
3apsKOI U 3allMTON BUHTOB .
a’pOCHEMKH
3HaKoMCTBO ¢ puHIUnamu 3D-
1.10 Pyuka nst 3D-nedatu
nevyaTu
2 KomnbiorepHoe o6opyoBaHue

2.1 Hoyt6yxk Pa6ora c 10 BITJIA
2.2 Mpip Pa6ota c I1K u/unu HoyTOyKoM

TymOa 115t XpaHeHUsI U 3apsIKU
2.3 Tenexka A 3apsAAKU U XpaHEHHUsI HOYTOYKOB ymoa Ui xp AL

HOYTOYKOB

MHor KIMOHAJIbH

2.4 MOV OrOQYHKIMOHATLHOE
YCTPOMCTBO
2.5 CereBoil yIIIMHUTEND CereBoil yAJIMHUTEND
3 IIpe3eHTanHoOHHOE 06OPY/IOBaHUE
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nojada HHPOPMAIMOHHOTO

3.1 LED nanens
MaTtepuaia

3.2 Hacrennoe kpernsenue kpermienne LED nanenu

4 PacxogHble MaTepHaJIbl M 3alIaCHbIE YACTH

5 Meoeanb
51 KOMILIEKT MeGei Pa3mernienne y4eHUKOB B y4eOHOM

KaOuHETe

5.2 CBEeTHJILHUK HACTOJBHBIN IaJlor€HOBLIN Ocgemenue
53 KopsuHbI /uts Mycopa COop Mycopa U MPOYNUX HEMUIIEBBIX

O0TX010B
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MMPUJITIOKEHUE 2
IIpaBuia BpiOOpa TeMbI IPOEKTA

Crioco0b! penieHust Ipo0OaeM HauMHAIOUIMMU HUCCIIEAO0BAaTEN MU BO MHOTOM 3aBHUCST OT BbIOpaHHOM TeMbl. Hajo momoub geTsiM HallTu Bce MyTH,
BEAyIINE K JIOCTHKSHHIO [EJIU, BBIACTUTH OOLICTIPHHSTHIE, O0IIEN3BECTHBIE U HECTaHAAPTHEIE, AIbTEPHATUBHBIC; CIIENIAaTh BBIOOD, OLIEHUB 3(PPEKTUBHOCTH
Ka)kJI0T0 crroco0a.

IIpaBuio 1. Tema nomkHa ObITH MHTEpECHA peOEHKY, JOJKHA YBieKaTh ero. Mccienoparenbckas pabora 3pGeKTUBHA TOJIbKO Ha JOOPOBOJIBHOIM
ocHoBe. Tema, HaBsI3aHHAasl YYEHUKY, KaKoW Obl BA)KHOW OHA HU Ka3ajlaCh B3POCIBIM, HE AACT OJKHOTO 3¢ dekra.

IIpaBuio 2. Tema 10KHA OBITH BBIIOJIHUMA, PELLIEHUE €€ JOJKHO ObITh MTOJIE3HO yUYacTHUKaM uccienoBaHus. HatonkHyTs peOeHka Ha Ty U0, B
KOTOPOM OH MAaKCHUMaJIbHO PEAJIU3YETCs KaK UCCIIE0BATENb, PACKPOET JIYUIlINE CTOPOHBI CBOEI'O MHTEJUIEKTA, MOJIYYUT HOBBIE MOJIE3HBIE 3HAHU S, YMEHUS
Y HaBBIKH, — CJIO’KHAsI, HO HeoO0XouMast 3a/1a4a JJ1sl Iejjarora.

IIpaBuao 3. Tema nomkHa ObITH OPUTMHAIBHOM C 3J€MEHTAMU HEOXXKUIAHHOCTH, HEOOBIYHOCTH. OpPUTMHAIBHOCTH CIEAYEeT MOHUMAaTh, Kak
CIIOCOOHOCTBH HECTAHJAPTHO CMOTPETh HA TPAJUIIMOHHBIE IPEIMETHI U SBJICHUS.

IIpaBuio 4. Tema nomkHa OBITH TaKOM, YTOOBI paboTa Moryia ObITh BBIOJHEHA OTHOCUTENIBHO ObICTPO. CIOCOOHOCTH JOJATO KOHUEHTPUPOBATH
COOCTBEHHOE BHUMaHME Ha OJIHOM OOBEKTE, T. €. IOJTOBPEMEHHO, 1IeJICYCTPEMIIEHHO paboTaTh B OJIHOM HAIPaBJIEHUH, Y IIKOJIbHUKA OTPaHUYEHHA.

IIpaBuio 5. Tema nomkHa ObITh AOCTYIHOM. OHA JTOJKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSM JeTeil. DTO KacaeTcsl He TOJIbKO BbIOOpa
TEMBbI HCCIIE0BAaHUSA, HO U (DOPMYIUPOBKU U OTOOpa Marepuana Juis ee pemeHus. OqHa U Ta ke MpodiieMa MOKET peliaTbesi pa3HbIMH BO3PACTHBIMU
rpynnamMu Ha pa3iIMyHbIX 3Tarnax o0y4eHusl.

IIpaBuio 6. CoueraHue xenaHUM M BO3MOXKHOCTEH. BbiOupas Temy, megaror IOJDKEH y4ecTh HaJMuue TpeOyeMbIX CPeJCTB M MaTepHuajoB —
uccruenoBarenabckoi 6a3sl. Ee oTcyTcTBHE, HEBO3MOKHOCTh COOpAaTh HEOOXOIMMBIE JTaHHBIE OOBIYHO MPUBOJIAT K TOBEPXHOCTHOMY PEIIECHHIO, ITOP 0K IAIOT
"mycrocioBue". OT0 MellaeT pa3BUTHIO KPUTUYECKOTO MBIIIJIEHHUS, OCHOBAaHHOI'O Ha JJOKAa3aTeJIbHOM MCCIIEI0BAaHUU U HAJIC)KHBIX 3HAHUSIX.

IIpaBuio 7. C BEIOOPOM TE€MBI HE CTOUT 3aTATHMBATH. BONBIIMHCTBO yJalluxcsi HE UMEIOT MOCTOSHHBIX MPUCTPACTHI, UX UHTEPEChl CUTYaTHBHBI.
[ToaTomy, BbIOUpast TEMY, JeicTBOBaTh clenyer OBICTO, MoKa UHTEpeC HE yrac.
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IIpumepHBIE TEMBI IPOEKTOB!
MogemupoBaHue KBaJpOKOITEPA.
ITpoexTrpoBaHue MOJIETAa HAJl TPACCOH C MPEMSTCTBUAMH.
ITporpamMupoBaHre aBTOHOMHOTO B3JIETa U ITOCAIKH KBaJIPOKONTEPA.
Buneo napeska noneroB Bokpyr KBantopuyma.
Opranuzanusi TOHKM KBaJpOKOITEPOB.
IIpumeHeHne KkBagpoKonTepoB B I eOKkBaHTyMe.
IIpoexkTrpoBaHue KBaJpOKONTEPA-TPACIIOPTUPOBILUKA.

ABTOHOMHBIH MOJIET MO 3aIAHHON TPACKTOPHH.

©ooNo gl wWdE

COS,Z[aHI/Ie IIOMOIITHHUKA I ITPENoaAaBaTe/Id Ha KOHTPOJIBHBIX pa60TaX.

10 KBanpokonrep — myqmuii 1pyr PobokBaHTyma.
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