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KOMINVIEKC OCHOBHbBIX XAPAKTEPUCTHUK ITPOI'PAMMBI

IMNOACHUTEJIBHASA 3AIIMCKA

BBenenne B nacrosimee Bpemss peiHOK BITJIA (OecnmiIOTHBIX JeTaTeNbHBIX
anmapaToB) — CTajl OYEHb MEPCIEKTUBHON M OBICTPOpPA3BUBAIOLIEHCS OTPaCiblO, K
2015 rony pemok BITJIA yxe ouenmBanca B 127 mupxn moimapos CIIA! n
MPOJOKAET aKTHUBHO pa3BuBaTbes. OueHb ckopo BIIJIA crtanyT HeoTbemiiemoit
4acThIO TOBCEAHEBHOM JKU3HU: MBI Oyem ucnoib3oBath BITJIA He Tonpko B CMU u
pa3BiIeKaTenbHOW cdepax, HO U B HHPPACTPYKTYpEe, CTPAXOBAHHUH, CEIHCKOM
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X03s1iicTBE U o0ecreyeHuu 0e30MacHOCTH, MOSBATCS HOBbIE NPO(ECcCUU, CBI3aHHBIE
C POCTOM pBIHKA.

HanpaBiaennocts  mporpammbl.  Hacrosimas ~— oOuieoOpa3oBatenbHas
oOImiepa3BuBaOIas MporpaMMa JOTOJTHUTEIHLHOTO 00pa3oBaHUsl JeTeld HMeeT
HAYYHO-MeXHUYecKylw  HanpasieHHocmy. llpeamonaraeT  AOMOIHUTENBHOE
oOpa3zoBaHue JeTel B 00JaCTH KOHCTPYHUPOBAHUSI, MOJCIIUPOBAHUS U OCCIUIOTHOM
aBUAIMM, MpOrpaMMa Tak)Ke HampaBlieHa Ha (QOpMHUpOBaHHE Yy ACTe 3HAHMUA U
HABBIKOB, HEOOXOAMMBIX IS pabOThl ¢ OECIIMIIOTHBIMU aBHAIIMOHHBIMU CHCTEMaMU
(BAC).

HporpaMMa IIO3BOJIACT CO31aBaTb 6HaFOHpI/I$ITHBIe yCJIoBUug 4 pa3sBUTUA
TEXHUYECKHUX CIIOCOOHOCTEH IITKOJIBHUKOB.

Hacrosimias mporpamma cOOTBETCTBYET OOLIEKYJIBTYPHOMY YPOBHIO OCBOEHUS U
OpearnoiaraeT yAOBICTBOPEHHE IO3HABAaTEIBHOTO HMHTEpeca oO0ywaromierocs,
pacmMpeHde ero WH()OPMUPOBAHHOCTH B OOJACTH OECHWJIOTHBIX JIETaTEIbHBIX
anmapaTtoB U CHUCTEM, a TaKkKe oOorameHue HaBbIKAMHU OOIICHHS M TPUOOpETEeHHE
YMEHUN COBMECTHOM AEATEIBHOCTU B OCBOCHUH IIPOrPaAMMBI.

HoBu3na HacTosmieli o0pa3oBaTebHONW MPOrpaMMBl 3aKII0YaeTCsl B TOM, YTO
OHa WHTErpupyer B ce0e JOCTIKEHHS COBPEMEHHBIX U HWHHOBAIIMOHHBIX
HaIlpaBJIEHUM B Majoi OECIMIIOTHON aBHAITUU.

AKTyaJbHOCTH,  mporpamMmbl  COBpeMEHHbIE  TEHICHIMH  Pa3BUTHUSA
pOOOTH3MPOBAHHBIX KOMIUIEKCOB B aBUAlMM TOJNYYWIA peald3aluio B BUJE
OecnuIoTHBIX aBUAIMOHHBIX cucteM (BAC).

B mnactosmee Bpems HaOIOmaeTcs JIABUHOOOpA3HBIM PpPOCT HWHTEpeca K
OecnmJIOTHOW  aBHUAIlMM  KAaK  MHHOBAI[MOHHOMY  HANpAaBICHUIO  Pa3BUTHUS
COBPEMEHHOM TEXHHMKH, XOTS HUCTOPHS PA3BUTHSI ITOTO HANPABICHUS HAYAIACh YiKE
6omnee 100 et Tomy Hazan. PazButue COBpEeMEHHBIX U MEPCIEKTUBHBIX TEXHOJIOTHI
MO3BOJISIET CETOAHS OCCIMIOTHBIM JIETATEIBHBIM allllapaTaM YCIEIIHO BBITIOIHATH
Takue (QYHKIUU, KOTOPHIE B MPOILIOM OBLIM WM HEIOCTYIHBI WM BBITOTHSINCH
JOPYTHUMU CHJIAMU U CPEJICTBAMM.

brnaromapss pocTy BO3MOXHOCTEH ¥ TIOBBIICHUIO JOCTYMHOCTH JIPOHOB,
MOTEHIINAJT UCTIOJB30BAHMS UX B PA3HBIX C(pepax IKOHOMHUKU CTPEMUTEIHLHO PACTET.
370 co3mano HeoOX0UMMOCTh B HOBOM npodeccun: onepatop BAC. Ctparternueckas
3alaya Kypca COCTOMT B TIOATOTOBKE CICIMAIUCTOB IO KOHCTPYHUPOBAHHMIO,
MPOrpaMMHPOBAaHUIO U 3KcIyaTanuu bAC.



Hacrosmas oOpa3oBarenbHas NporpaMMa IIO3BOJIIET HE TOJBKO OOYyYMTH
pebeHka MoaenupoBatb M KoHCTpyupoBaTh bBIIJIA, HO W NOArOTOBUTH
oOy4Jaromuxcs K MJIAHUPOBAHUIO M OpraHU3aluud paboThl HAA Pa3HOYPOBHEBBIMU
TEXHUYECKUMU MMPOEKTaMU U B JIaJbHEHIIIEM OCYIIECTBUTh OCO3ZHAHHBINA BHIOOp BHIA
JNEATENIbHOCTU B TEXHUYECKOM TBOPUYECTBE.

Ienaroruyeckas nesieco00pPa3HOCTb HACTOSIIEH IPOTrPaMMBbI 3aKITIOYAETCS B
TOM, YTO IOCJI€ €€ OCBOEHUSI 00yYaroIMecs MoJydyaT 3HaHUSI U YMEHHUS, KOTOPbIe
MO3BOJISIT UM TIOHATHh OCHOBBI YCTPOWCTBA O€CIUIIOTHOTO JIETATENIbHOIO arapara,
OPUHILIMITBI paOOTHI BCEX €r0 CUCTEM U UX B3aUMOJEHCTBUS, & TAKXKE yIpaBIeHUE
BITJIA. Ucnonb3oBaHue pa3iandHbIX HHCTPYMEHTOB pa3Butus soft-skills y nereit
(urpompakTHka, KOMaHHas paboTa) B COYETAaHUM C pa3BUTUEM y HUX hard-
koMmrereHiui (workshop, tutorial) mo3Bonut cpopmupoBath y pebeHKa EIOCTHYIO
CUCTEMY 3HaHUM, YMEHUI U HaBBIKOB.

2. llean u 32124 MPOTrPaMMBI.

[lenbio0 mporpaMmbl SBISETCS (DOPMUPOBAHHE Y OOYYArONMIMXCS YCTONYMBBIX
soft-skills u hard-skills? o cienyronmm HanmpapaeHUsAM: IPOEKTHAS AEATENTLHOCTD,
TCOPHUS PEIIEHUs M300peTaTeIbCKUX 3aaad, paboTa B KOMaHIE, a’poJWHAMHUKA H
KOHCTPYHPOBaHHE OECIMIOTHBIX JIeTaTeNIbHbIX arrmapaTos, OCHOBBEI
PaZMOdIEKTPOHUKH M CXEMOTEXHHKH, IPOrpaMMHPOBAHHE MHKPOKOHTPOJUIEPOB,
nétHas skciuryatanus BAC (OecnuIOTHBIX aBHAIMOHHBIX cucTeM). [Iporpamma
HampaBjcHAa Ha Pa3BUTHE B PEOCHKE MHTEpeca K MPOEKTHOM, KOHCTPYKTOPCKOH M
IPEIPUHAMATEIIBCKON TE€ATEIBHOCTH, 3HAYUTEIbHO PACIIUPSIOMEH KPyro3op u
00pa3oBaHHOCTH PeOCHKA.

3amaun:

OO6pa3oBarenbHBIC 3aa4H:

e chopmupoBaTh y 00y4aroMMXCsS YCTOMYMBBIC 3HAHUS B 00JIACTH MOJICITUPOBAHUS U
KoHcTpyupoBaHus BAC;
® pa3BUTh y 00YyYAIOUIUXCSA TEXHOJIOTUYECKUE HABBIKU KOHCTPYUPOBAHHS;

2 «soft-skills» — reopernueckue 3HaHuS 1 KOTHUTUBHBIX TipueMsl, «hard-sKills» — ymenuns
«paboTaTh PyKaMm.



e chopmupoBaTh y O0OYyYalOIMXCS HABBIKM COBPEMEHHOTO OpraHU3allMOHHO-
SKOHOMUYECKOTO MBIIIJIEHUS, O00ECIEYMBAIOIINX COLHAIBHYIO aJanTaluio B
YCJIOBUSX PBIHOYHBIX OTHOIIEHUM.

Pas3BuBarorue 3agauu:

® [0/JIepKaTh CAMOCTOSITENILHOCTD B Y4€OHO-TI03HABATEIbHON A TENbHOCTH;

® DPa3BUTH CIIOCOOHOCTH K CaMOpeaIn3alii U 1eJIeyCTPEMIEHHOCTH;

e copMHPOBATH TEXHUYECKOE MBIIIICHHE U TBOPUECKUHN MOAX0]] K paboTe;

® pa3BUTh HABBIKM HAYyYHO-HCCJIEI0BATEIbCKON, HWHXEHEPHO-KOHCTPYKTOPCKON H
MPOEKTHOM AEATEIIbHOCTH;

® PACIIMPUTH ACCOIMATUBHBIE BO3MOKXHOCTH MBIILJICHUS.

BocnurarenpHbIE 3a1aUM:;

¢ chopmMupoBaTh KOMMYHUKATHUBHYIO KYJIbTYpYy, BHUMaHUE, YBaXKEHUE K JIIOJIAM;

® BOCIUTATh TPYAOTIOOWE, pPa3BUTh TPYJIOBbIE YMEHHS U HaBBIKHM, PaCIIMPUTH
NOJIMTEXHUYECKUH KpPYyro3op M yMEHHE IUIaHUpOBaTh paboTy IO pealn3aluu
3aMbIciia, MPeBUJICHNE PE3YNIbTAaTa U €ro JOCTHKEHUE;

e chopmMupoBaTH CIOCOOHOCTH K MPOJYKTUBHOMY OOIIEHUIO U COTPYAHUYECTBY CO
CBEPCTHUKAMH M B3POCJIBIMH B IIPOLIECCE TBOPUECKOM AEATEIBHOCTH.

OTinunTe/IbHbIE 0COOEHHOCTH MPOTrPAMMBbI

K OCHOBHBIM OTIMYHMTEILHBIM OCOOCHHOCTSIM HaCTOﬂHleﬁ IMporpaMmabl
MOJXHO OTHCCTH CJICAYIOIIUC ITYHKTHI:

e KeiicoBast cucTeMa OOyUYCHUS;

® [IPOCKTHAS IEATEIbHOCTD;

e HarpaBJICHHOCTH Ha soft-skKills;

® UIPOIPAKTHKA;

ecpejia JUIs pa3BUTHS Pa3HBIX POJICH B KOMaH/IE;

© COOOIIIECTBO MPAKTUKOB (BO3MOKHOCTD OOIIATHCS C JCTHbMU U3 IPYTHX
KBaHTYMOB, KOTOPBIC IIPEYCIICIN B IPAKTUKE CBOETO HAIPABIICHHUS );

® HAIIPABJICHHOCTh HA Pa3BUTHE CUCTEMHOI'O MBIIILICHUS;

e pedurekcusi.

Bo3spacr nereii [IporpamMmma opueHTHpOBaHa Ha AOMOJHUTEILHOE 00pa30oBaHUe
yYaluxcsi CpeAHero mKoasHOro Bo3pacTa (10 — 17 net). OcoOeHHOCTBIO IETeH 3TOro
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BO3pacTa SIBJISIETCA TO, YTO B ATOT MEPUOJ TPOUCXOIUT TJIABHOE B PA3BUTUU
MBIIIUICHUS] — OBJIAICHUE TTOJAPOCTKOM MPOIECCOM 00pa30BaHUs MOHSATUH, KOTOPBIH
BEJIET K BhICIICH (hOpMe MHTEIUIEKTYaJIbHOU JIEATeIbHOCTU, HOBBIM CIIOCOOaM
noBeneHus. DyHk1Ms 00pa30BaHUs MOHSATHI JIEKUT B OCHOBE BCEX
VMHTEIJUICKTYaJbHbIX U3MEHEHU B 3TOM Bo3pacre. st Bo3pacta 10 — 17 ner
XapaKTepHO T'OCHOJICTBO JETCKOTIO COOOIIECTBA Haj B3POCIBIM. 3J1€Ch CKIIAAbIBACTCS
HOBas CollMAJIbHAsS cuTyalus pa3Butus. MneansHas popma — 10, 4TO pedEHOK
OCBaMBaEeT B ’TOM BO3pPAcCTe, C YEM OH PEalbHO B3aUMOJEUCTBYET, — 3TO 00JaCTh
MOpaJIbHBIX HOPM, Ha OCHOBE KOTOPBIX CTPOSITCSI COI[UATbHBIE B3AMMOOTHOIIICHHUS.
OO61ieHre co CBOMMH CBEPCTHUKAMU — BEYIIUI TUTI JEATeIbHOCTH B 3TOM BO3pacTe.
NmenHO 371€Ch 0CBaMBAIOTCSI HOPMBI COIMANIBHOTO MOBEACHUS, HOPMbI MOPaJld, 3/1€Ch
YCTaHABJIMBAIOTCS] OTHOIIICHUSI PABEHCTBA M YBAXXEHUS JIPYT K APYTY.

KoandecTBo yacoB : 170 akazeMuuecKkux gyaca
®opmbl 00ydyenusi O0yueHre MpoOBOIUTCS IO OYHOM dhopme

@opMbl OpraHu3anuu aeaTeabHocTH Dopma opraHU3aNUM 3aHATUN:
IPYIIOBasi, WHAWBHUAYaJbHAs, WHIWBHUAYAJIbHO-TPYNMOBas M (pOoHTaIbHAS.
[Iporpammoii mpeaycMOTpEeHO TMpoOBeAeHHEe KOMOMHHUPOBAHHBIX 3aHATHH:
3aHATHS COCTOST U3 TEOPETUYECKOM M TMPAKTUYECKON dYacTed, Npuyém
0oJIbIIIee KOJIMYECTBO BPEMEHH 3aHUMAET UMEHHO NIPAKTUYECKasl YacTb.

[Ipu npoBeneHNY 3aHATUIM UCTIONB3YIOTCA CleAytomue GopMbl pabOThI:

e Jlekuusi-guaor ¢ UCIOJIb30BAaHUEM METO/IA «IIEPEBEPHYTHIN KIIAaCC»
— Korja oOydarIIuMCs Tpeyiaraercsl K CICIYIOMEeMy 3aHSITHIO
O03HAKOMUTCS C  MarepualaMu (B T HaWJCHHBIMU
CaMOCTOSITEJIbHO) Ha OIPEICICHHYI0 TeMy [JIsi OOCYXICHHS B
dbopmaTe auanora Ha MPEACTOSIIEM 3aHATHH;

e Workshop u Tutorial (mpaktudeckoe 3anarue — hard skills), uto mo
CyTH  SIBIIAETCSI  PA3HOBHIHOCTSAMHU  MACTEp-KJIaccoB,  TJI€
OoOydJarommMcs TIPEJIaracTCcsl BBITIOJHUTH OTPECICHHYI0 paloTy,
PE3YNIBTATOM KOTOPOH SIBISIETCSI HEKOTOPBIM MPOIYKT ((PU3UUECKHIA
WIM BUPTyalbHbIA pe3ynbTar). biauskuil ananor — QpoHTanbHas
dopma paboThI, KOTJa OOy4aromuecs CHHXPOHHO pabOTaroT MO
KOHTPOJIEM TEJarora;

e KOH(epeHIINH BHYTPUKBAHTYMHBIC U MEKKBAHTYMHbBIC, Ha KOTOPBIX
oOyyaroluecs: ACJSITCS ONBITOM JIPYT C IPYTOM M PacCKa3bIBaIOT O
COOCTBEHHBIX JIOCTHKECHHUSIX;



e caMoCTOsITeNIbHasE paboTa, KOrja OOydYaroIIHecss BBITOIHSIIOT
WHIUBUyabHBIE 3aJaHus B TEUYCHHE YaCTH 3aHATHS WA
HECKOJBKUX 3aHATUU.

e MeTON KelcoB (case-study), "mMosrosoi mTypm" (Brainstorming),
meton 3amaud (Problem-Based Learning) u Metroag mnpoekToB
(Project-Based Learning). [Ipumep: keiic — 3TO KOHKpeTHas 3a1ava
(«cayuaiiy — case, anen.), KOTOPYIO TpeOYeTCsl pelIuTh, sl STOTO B
PEXHUME «MO3TOBOTO IITYpMa IMPEANaraloTcs BapuaHTHI PEIICHUS,
1OCJie ATOTO BapUaHTBl OOCYXKMAIOTCS W BHIOWpaeTCs OJUH WIIH
HECKOJIbKO TYyTeH pelIeHHs, IMOcie Yero s peleHus Keica
dopmupyrorcss Oonee MelkHe 3ajadd, KOTOpPbIe OOBEAMHSIOTCS B
POCKT U peanu3yoTcs C IPUMEHEHUEM MeToza
KOMaH/1000pa30BaHHUS.

Pexxum 3aHsaTHiIl 3aHATHS TI0 JOMOJHHUTEILHOM 00pa3oBaTeNbHON Mporpamme
npoBOAATCS 5 pas3a B Henento 1o 1 Jacy (IpoJoyKUTENbHOCTh yUeOHOro vaca —
40 munyT). KpaTHOCTH 3aHATHM M WX TPOJOKHTEIHBHOCTH OOOCHOBBIBACTCS
pekomennyembiMu Hopmamu CAHIIMH 2.4.4.3172-14, uenbto U 3aaadyamu
IPOrpaMMBl.

Kpurepuu u cnoco0bl onpeaeneHust pe3yJbTaTUBHOCTH
Buabl KOHTpOJIA:

e  BBOJIHBI{, KOTOPBIA MPOBOJIUTCS MEPE]T HAYAJIOM PadOTHI U
peaHa3HAYEH JIJIs 3aKPEIJICHUs 3HAHWM, YMEHHUI U HABBIKOB MO
MIPOMJICHHBIM TEMAaM;

e  TEKYIIUW, TPOBOJUMBIN B X0 Y4COHOTO 3aHATHS U 3aKPETUISIOIIHIA
3HAHUS 10 JaHHOU TeMeE;

e  HUTOTOBBIN, MPOBOAUMBIN TOCIIC 3aBEPIICHUS BCCH YICOHOM MPOrpaMMBI.
@®opMblI IPOBEPKH Pe3yJIbTATOB:

e  HaOIIOJCHHE 3a JSTHMH B MPOIIECCE PAOOTHI;

e COpPEBHOBAHMS;

e WHJIWBUIYAIbHBIC U KOJUICKTUBHBIE TEXHUYECKHUE MPOCKTHI.

O:xunaemble pe3yabtatbl  IIpeomemmnsie:
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npuoOpeTeHne oOyJarolIUMUCsS 3HAaHUW B OOJacTH MOJEIUPOBAHUS U
KoHcTpyupoBaHusa bAC;

3aHATHSL 1[0  HACTOSAUIEH  mporpamMMmMe  MHOMOTYT — OOy4YaroIuMCs
c(hOopMHUPOBATH TEXHOJOTUYECKHE HABBIKHU;

c(hOpPMUPOBAHHOCTh  HABBHIKOB ~ COBPEMEHHOTO  OpPTraHU3allMOHHO-
SKOHOMHYECKOT0 MBIIIJIEHUS, 00€CIeurBaroias COLHAIBbHYIO a/IallTalllIo
B YCJIOBUSIX PIHOYHBIX OTHOLICHU.

Memanpeomemnboie:

c(OpPMHUPOBAHHOCTh Y OOYYalOUIMXCS CaMOCTOSITEIBHOCTH B y4eOHO-
MO3HABATEILHOM JEATETLHOCTH;

pPa3BUTHUC CIIOCOOHOCTH K caMopcajin3daluu 1 HGHGYCTpCMHéHHOCTI/I;

chOPMUPOBAHHOCTh y OOYYAIOIIMXCS TEXHUYECKOTO MBIIIJICHUS U
TBOPYECKOT'O MOJX0/1a K pabore;

Pa3BUTOCTh HABBIKOB HAYYHO-HCCJICIOBATEIHLCKON, HHKEHEPHO-
KOHCTPYKTOPCKOM U MPOEKTHOMN AEATEIHHOCTH Y 00 yUarOIINXCS;

Pa3BUTHIC ACCONMATUBHBIC BO3MOKXHOCTHU MBIIIIJICHUSA Y 06yqa}0m14xc51.

Juunocmmnoie:

c(hOpPMHUPOBAHHOCTh ~KOMMYHHUKATHUBHOM  KYyJbTYypbl — 0OydYarouiuxcs,
BHUMAaHHE, YBAXKCHUE K JIFOJSM;

pa3BUTHE TPYIOJIOOMS, TPYIOBBIX YMEHUW U HABBIKOB, IIHUPOKUHN
MOJIUTEXHUYECKUN KPYTro30p;

c(hOpMHUPOBAHHOCTh YMEHHUS IUIAHUPOBaTh pPabOTy TO peanu3aiuu
3aMbIcia, CIIOCOOHOCTh TPEABUACTH PE3YNbTaT M JOCTUTaTh €ro, MpH
HEOOXOIMMOCTH BHOCUTH KOPPEKTHBHI B IIEPBOHAYAIIBHBIN 3aMBICET;

c(hOpMHUPOBAHHOCTh CIIOCOOHOCTH K TIPOAYKTUBHOMY OOINCHHUIO W
COTPYIHUYECTBY CO CBEPCTHUKAMH U B3POCIIBIMH B MPOLIECCE TBOPUECKOU
NEATETBbHOCTH.

®opMbl OABEICHUS UTOTOB PEAIM3AIIUU IPOrPAMMBbI

e BBINIOJHECHUE MPAKTUICCKUX MOJIETOB (BU3YyaIbHBIX U ¢ FPV);

8



e TMpaKkTHYECKHe paboThl MO cOOPKE, IPOrPAMMHUPOBAHUIO U PEMOHTY
KBaIPOKONTEPOB;

e TBOPYCCKHUC 3aJaHN (HOI[F OTOBKa ITPOCKTOB U UX HpGBGHTaHI/IH).

Koin-
Ton
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Jlannast oOpa3oBaresibHasi IporpaMma sIBJISIETCS BBOJAHBIM MOJYJeM U
U3y4aeTcsl B TeUeHHUE NIEPBOM MOJIOBUHEI MepBOTro yueOHoro roja (17 vegens,
2 yaca B Heaenwo). OOydaroniuecs BBITOJHSIOT 48 MPaKTHUECKUX 3aHSATHH,
IPOBOASTCS JIBE€ KOHTPOJBHBIX PaOOTHI BO BpeMs ayIUTOPHBIX 3aHATUH. [1o
OKOHYAHUH Kypca MPOUCXOIUT 3aIuTa IPOEKTHON paboThl. BBOAHBIN MOTYIIH
HACTOSAIIIECH MPOrpaMMBbl aHAJIOTUYEH 11711 Bo3pacToB 6-10 u 14-18, paznuuasce
TOJIBKO COOTHOIIEHHWEM TMPAKTUYECKHMX U TEOPETHUYECKUX 3aHITHH; 4YeM
crapuie oOydJaromigecs, TeM OOJbIlle HAaYMHAST MpaKTHYecKas dYacTh
npeo0aaaaTh HaJl TEOPETHUYECKOW. DTO CBSI3aHO C TEM, YTO CIHOCOOHOCTH K
caMOOOYUYEHHUIO ¢ BO3PACTOM IPSIMO MPOTOPIIUOHATBHO BO3PACTAET, MOITOMY
BCe OOJIbIIIE TEOPETUYECKOTO MaTepuala B mporpaMMax Jjisi Bo3pactoB 14-18
OyZeT mpearatbCs sl CaMOCTOSATEILHOTO U3YUCHHUS.




O0beM nporpaMmmsl M BUABI Y4eOHO padoThI

Bun yueOHOI pabOTEI Bceero
AvyauTopHbIE 3aHATHS BCEr0, B TOM YHCIE: 170
Jlexunu 70
[IpakTHyecKue 3aHATHS, B T.4.: 100
JIaboparopHbie pabOTEI 6
CamMocrosTenbHas NoAroTOBKa 12
IIpoekTHas paboTa 19
Bubl TEKYIIEro KOHTPOJIST VCIIEBAEMOCTH 1
O0BeM y4eOHO# MPOoTrpaMMEbI 170

dopma npoBeACHUS 3aHATHI «ISKIUU» MOAPa3yMEBAET Takylo (OpMy 3aHSATHUH,
B IIPOLIECCE KOTOPBIX MPOUCXOIUT pa3BuTHE T.Ha3. soft-skills (Teopernueckux 3Hanuit
Y KOTHUTHUBHBIX IPUEMOB) 00yJaIOUUXCsl, @ UMEHHO:

® TEXHOJOTUs U300peTaTeNIbCKON pa3sMUHKHU U Joruka TPU3;
® [IPOTHUBOPEYHE KaK OCHOBA U300pETEHNUS;

® 1JCAIbHBIA KOHEUYHBIN PE3yJIbTAT;

® QITOPUTM IPOECKTUPOBAHUSA TEXHUUECKON CUCTEMBI;

® KOMaH/1000pa30BaHUE;

e paboTa B KOMaH/JIE;

® JIMYHas OTBETCTBEHHOCTb U TaWM-MEHEKMEHT;

® IIPOEKTHAs ACATEIbHOCTD;

® IIPOJYKTOBOE MBIIIJICHHUE;

e YyHUBEpCaJIbHas UpPaMUIA IIporpecca;

® UIAHHPOBAHME U OCTAHOBKA COOCTBEHHOT'O SKCIIEPUMEHTA;

dopma TIpOBEACHHSI 3aHATUN «IIPAKTHYCCKHUE 3aHSATHS» TOJpa3yMeBaeT TaKyro
dbopMy 3aHATHI, B MPOIECCE KOTOPBIX IMPOMCXOAMT pa3BuTHe T.Ha3. hard-skills
(HaBBIKOB M YMEHMI1) 00yYaroluXcs, a8 UMEHHO:

e paboTa ¢ MPOCTHIM HHCTPYMEHTOM (OTBEPTKA, TACCATHKH);

e pabota ¢ obopynoBanuem hi-tech-niexa (marika, ma3epHas pe3ka);
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e paboTa ¢ MpOrpaMMHBIM oOOecrieueHueM (HacTpolka JIETHOTO

KOHTpOJLIepa KBaJIPOKOIITEPA, MPOEKTUPOBAHNE pambl
KBaJIPOKOINTEPA);

® yIpaBJIECHHUE KBAJIPOKOIITEPOM.
MartepualibHO-TEXHUYECKOE 00€CTIeueHrEe CM. B MPUIIOKEHUU 1.

[IpaBuna BeIOOpa MPOEKTA U IPUMEPHBIE TEMBI IPOEKTOB CM. B IPUIIOKEHHUH 2.

[IpuMepb! KEMCOB CM. B MIPUIIOKEHHUH 3.
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III. COAEP)KAHUE JONMOJHUTEJBHOM OBPA3BOBATEJBHOM ITPOTPAMMBI

1 rox o0y4yenus

HaumeHoBaHue TeMbl

Conep:xaHue TeMbl

2

3
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Baok

Teopusi MyJIbTHPOTOPHBIX CHCTEM.

OcHOBBI ynIpaBJICHUS.
IMosiéThl HA cUMyJsITOpE.

1. BBojHas neKIus O COACPKAHUN
Kypca.

2. TlpuHOUTIB yIIpaBICHUS U
CTPOEHHE MYJIBTUKONTEPOB.

3. Texnuka 06€30I1aCHOCTH IOJIETOB

4. OcHOBHI eKTprydecTBa. JInTuii-
MOJIMMEPHBIE aKKYMYJISITOPHI.

5. IlpakTnyeckoe 3aHATHS C JINTUMN-
MOJIMMEPHBIMU AKKyMYJIATOpaMHU
(3apsiaka/paspsiika/OaiaHCUpOBKa

/XpaHEeHHE)

6. Texuosorud maiiku. TexHuka
0€30I1aCHOCTH.

7. OOyueHue naike.

8. Tlonérsl Ha cumyInsATOpE.

YCTpoHCcTBO MyJIbTUPOTOPHBIX CUCTEM. OCHOBBI KOHCTPYKIUU MYJIbTUPOTOPHBIX CUCTEM.
[IpuHIHIBI yIIpaBIEHUS MYJIBTUPOTOPHBIMUA CHCTEMAaMH.

Annaparypa paauoyInpaBieHUs: IPUHIUI JSHCTBUS, 00111ee YyCTPONUCTBO.
TexHuka 6€30MacHOCTH MPU padoTe C MYJIbTUPOTOPHBIMU CUCTEMAMHU.

DONEKTPOHHBIE KOMIIOHEHTBHl MYJIbTUPOTOPHBIX CHUCTEM: NPUHLHUIBI paboThl, oOIlIee
YCTPOMCTBO.

JIuTuii-noJIMMepHbIE AKKYMYJISITOPBI M UX 3apsiAHbIE YCTPOWCTBA: YCTPOWCTBO, MPUHLIMI
NEUCTBUS, METOJBl  3apsAAKU/pa3psiiKu/XpaHeHUs)/  OallaHCUPOBKH  aKKyMYISTODPOB,
Oe3omacHas pabora ¢ 000pyJOBaHUEM.

[Tafika SJIEKTPOHHBIX KOMIIOHEHTOB: TPUHIMIBI TIMaiikKM, OOy4YeHHWe Taiike, Talka
ANEKTPOHHBIX KOMIIOHEHTOB MYJIbTUPOTOPHBIX CUCTEM.

[Tonérel Ha cumynsTope: oOydeHHE MOJETaM Ha KOMIIBIOTEpE, MPOBEICHUE YUEOHBIX
MOJIETOB HAa CUMYJISITOPE.
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Baok

Coopka u HacTpoiika
KBa/IpoOKoMNTepa.

Yyeoubie MoJaEThI.

1. Vmpasnenue nonérom
MynbTuKonTepa. [Tpunuun
(G YHKIIMOHUPOBAHUS OJETHOTO
KOHTpOJUIEpA U alaparypsl
yIpaBJICHUS.

2. BeckoyieKTOpHBIC IBUTATEITN H
perynstopsl ux xona. [lmater
Pa3BOJIKM MMUTAHUA.

3. COopka pambl KBaJApOKOIITEpA.

4, Tlaiika ESC, BEC u cunooii
YacTH.

5. OCHOBBI HACTPONKH MOJETHOTO
KOHTpOJIIEpa C IOMOIIbIO
koMnsroTepa. Hactpotika
AnmapaTypsbl ynpaBieHUsI.

6. Hacrtpoiiku nonéruoro
KOHTpOJLIEpa.

7. VHCTpyKTax IO TEXHUKE

[lonérHplii KOHTpOJIIEp: YCTPOMCTBO MOJETHOIO KOHTPOJUIEPA, MPUHIUIBI  €ro
(YHKIIMOHUPOBAHUS, HACTPOIKA KOHTpOJUIEpA C MOMOIIBI0 KOMIBIOTEpPA, 3HAKOMCTBO C
IPOTPaMMHBIM 00eCTIeYeHHEM ISl HACTPOHKH KOHTPOJIIEepa.

DecKOJUIEKTOpHBIE JABUTATEIM M HMX PETYISITOPBl XOJa: YCTPOWCTBO, IPUHIMUIBI HX
(yHKIIMOHUPOBaHMS, aiika ABUTATEIEH U PEryIsTOPOB.

[Inatel pa3Boaku nMuTaHUs: OOIIEe YCTPOWCTBO, XapaKTEPUCTHKH, Maika peryistopoB U
CHJIOBBIX IIPOBOJIOB K IIJIaTaM Pa3BOJKU MMUTAHUS.

HNucTpykTaxk mepen mepBbIMH y4eOHbIMU TosiéTamu. [IpoBeseHne ydeOHBIX TMOJETOB B
3aJie, BBITIOJIHCHUE 3aJaHUM: «B3JIET/TIOCAKa», «yICp)KaHWE Ha 3aJaHHOW BBICOTEY,
«BIIEpEI-HA3a/», «BJIEBO-BIIPABOY, «TOYHAS MOCAJKA HA YJAJIECHHYIO TOUKY»,

«KOpPOOOYKay, «YEITHOK», «BOCBMEPKAY, «3MEHKa», «00JIeT O KPyry».

Pa36op aBapuiiHbIX CUTYaIIHiA.
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0€30I1aCHOCTH IIOJIETOB.
8. IlepBblie yueOHbIE MOIETHI:

«B3NIET/TIOCAAKA», KyAEepKaHUE HA
3aIaHHOW BBICOTE, IIEPEMELICHUS
«BIIEpEI-HA3A»,

«BIIEBO-BIIpaBoy». Pa3zbop aBapuitHbIX
CUTYyallui.

9. BrInmoJyiHeHME MOIETOB: «TOYHAS IIOCaIKa
Ha yIaJIEHHYIO TOUYKY», «KKOPOOOUKa,
«UEITHOK», «BOCBMEPKA», «3MENKa»,

15




Hacrpoiika, ycranoska FPV —

OCHOBEBI BUACOTPAHCIIAONKU: HNPUHOUIIBI II€pcaadr BUACOCHUIHAJIA, YCTpOi/JICTBO n

o0opyroBaHus. XapaKTEPUCTUKHU PUMEHIEMOT0 000py10BaHUSI.
Baok
3. 1. OcHOBBI BUICOTPAHCIIALINH. YcTaHoBKa, MOAKIIOUYEHNE U HACTPOMKa BU1€0000pyI0BaHUS HAa MYJbTUPOTOPHbIE
[Ipumensiemoe 060pyI0BaHME, €TO cuctemsl. [IunotrpoBanue ¢ ucnonas3oBanueM FPV- o0opynoBanus.
HaCTpoOiKa.
2. YCTaHOBKa U MMOJKIIOYCHUE
paxuonpuéMHUKa U
BHI€0000PYyTOBAHMS.
PaGora B rpynnax Haq PaGota Hag MHXKEHEPHBIM MPOEKTOM: OCHOBBI IIJITAHUPOBAHUS MPOEKTHOM paboThI, paboTa
HMHKEHEPHBIM IPOEKTOM. HaJl IPOEKTOM B COCTaBE KOMaH]IBI.
Baok
4, 1. TlpuHIUOBI CO3AAHUS HHKEHEPHOU OcHoBbl 3D-nieuatn u 3D-MomeupoBaHus: MpUMEHsIeMoe 000pyI0BaHNE M MPOTPAMMHOE

MPOEKTHOMN pabOTHI.

2. OcuoBsl 3D-neyatu u 3D-
MOJICITUPOBAHUS.

3. Pabota B rpynmax Haj
WH)XCHEPHBIM IPOCKTOM

«becnniaoTHas aBUAIIMOHHAS CUCTEMA).

oOecrieueHue.

HpaKTI/ILIeCKaH pa60Ta B Irpymnmnax HaJd HHXCHECPHBIM IIPOCKTOM IIO TEME «becnmiioTHas
aBHallMOHHAasA CUCTCMa).

HO,Z[FOTOBKa " IPOBCIACHUC MPE3CHTANU I10 ITPOCKTY.
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YYEBHO-TEMATHYECKHA IIJIAH

O0neM yacoB

B Tom

dopMa KOHTPOJISA

L
qucJje 8
Pa3zneant HanmeHoBaHHe TEMbI Beero E-,’-
JacoB - -E E
(¢~ V] »
= =
= -
= =
= =
o
1 2 3 4 5 6 7
Teopusi MYJLTHPOTOPHLIX cucTeM. OCHOBBI YIIPaABJIE€HHUSA.
Bok 1. I MyABTHPOTOD yip 30 24 | 1
[HoséTsl HA cumyasiTOpe.
1. BBoHas nekuus o0 CoEpKaHuM Kypcea. 1 4 0
2. [IpuHUIMNBI yIIPaBICHUS U CTPOCHHUE MYJIBTUKOIITEPOB. 3 4 0

17




3. OCHOBBI TEXHUKHU 0€30MaCHOCTH MOJETOB 4 4 0
4. OCHOBBHI JICKTpUUECTBA. JINTHIA- TOTMMEPHBIS 4 4 0
AKKyMYJISITOPHI.
5. IlpakTUdeckoe 3aHATHS C TUTHI- TIOJTUMEPHBIMH [TpakTuyeckas padora ¢
AKKyMYJIATOpaMU 5 3 1 3apsiIHBIMU
(3apsiaka/pazpsiaka/baaHCUPOBKa/XpaHEHHE) YCTPOUCTBAMU.
6. Texnosorus maku. TexHuka 0€30MacHOCTH. 4 4 0 [Taitka mpoBOIOB.
7. OOy4eHue mamke. 4 1 1
8. ITon€Thl Ha CUMYIISITOPE. 3) 0 4 | Tlonétsl HA CUMYJISITOPE.
biok 2. COopka 1 HacTpoiika KBaAPOKONTEPA. Y UYeOHBIC MONETHI. 50 11 18 [TpakTuueckas padora
1.O0y4eHne HaBbIKaM MJIOTUPOBAHUS KBaIPOKONTEPA HA )
4 2 1 VY4eOHbIe MONETHI

pUMEpE UTPYIIKH 3aBOJCKONU COOPKHU

18




2.Ynupasnenue non€TomM MmyabsTukontepa. IIpunnumn
(GYHKIMOHUPOBAHUS MOJIETHOTO KOHTPOJJIEPA U anmnapaTypbl
yIIPaBJICHUS.

COopka 1 HacTpoiika
KBaJpOKOMNTEpa

3.BeCKOIIIEKTOPHBIE ABUTATENHN U PETYIATOPBI UX XOA.
[InaTel pa3BogKH MUTAHUS.

4.COopka paMbl KBaJpOKOITEPA.

5.ITatika ESC, BEC u cuioBoii yacTu.

6. OCHOBBI HACTPOMKH MOJIETHOTO KOHTPOJIJIEPA C MOMOIIIBIO
KomIbloTepa. HacTpoiika anmapartypsl yrpaBiieHUs

7. WHCTpyKTa)x Mo TeXHUKE 0€30MaCHOCTH TOJIETOB.

8. IlepBbie yueOHbIE MONETHI: «B3IET/TIOCAIKAY,

Y4eOHbIE MOJETHI

9.1Ton€ThI: «ynepkaHue Ha 3aJITaHHOM BBICOTE, MIEPEMEILICHUS
«BIIEpEA-HA3a», «BJICBO- BIIpaBO». Pa3060op aBapuifHBIX
CUTYaIH.

Y4eOHbIE MOJETHI
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10. BeimosiHeHUE MOJNETOB: «TOYHAS MOCA/IKa HA YIAJIICHHYIO

TOUKY», KKOPOOOUKa», «YEITHOK», KBOCBMEPKaAY, «3MEUKay, 6 3 VdeOHbIe MOIETHI
«00JIET MO KPYTY».
brox 3. Hactpoiika, yctanoBka FPV — o6opynoBanusi. 38 8 [IpakTuyeckas padora
1. OcHoBsl BugcoTpancisanuu. [Ipumensemoe o6opynoBaHue, 8 0 YcraHoBKka
€ro HacTpoMKa. BUJIC0000PYI0BAHUS.
2. YcraHOBKa U MOAKIIOYEHUE PATUOTPUEMHHIKA U g 5
BUJIC0000PYIOBAHMS.
[TonéTte «OT MepBOroO
3. [lunotupoBaHue ¢ ucnosibzoBanueMm FPV- o6opynoBanus. 22 6 P
JUTIAY.
biok 4. PaGoTa B rpynmax Haj MH)KEHEPHBIM IIPOEKTOM. 51 14 [IpakTuueckas pabora
1. IlpuHOMIIBI CO3AaHUS HH)KCHEPHOU MMPOSKTHOU paOOTHI. 10 4 CamocrosiTeNnpHas
MOJITOTOBKA TPYTIOBBIX
2. OcHoBbl 3D-nieyatu u 3D-mMoAeIMpPOBAHUS. 17 4 WH)XEHEPHBIX TPOEKTOB.
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3. PaGoTa B rpymnmnax HajJ UHXEHEPHBIM MPOEKTOM

21 2 6
«becrmioTHas aBuanMOHHAs CUCTEMAY).
4. TToaroToBKa Mpe3eHTAIMA COOCTBEHHOM MPOCKTHOMN
3 1 0 CaMOCTOSTEIBHO
paboTHL.
WTOroBbIii KOHTPOJIL 1 0 1 3ammTa mpoekTa
[Ipe3eHTanys 1 3amuTa rpynnoi coOCTBEHHOTO 1 0 1
WH)KCHEPHOTO TTPOSKTa
Hroro: 170 44 49 67
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4. IINTAHUPYEMBIE PE3YJIbTATBI

[IpennonaraeMble pe3ynbTaThl OCBOCHHS MOJHOTO Kypca 00ydeHus 1o
JOTIOJIHUTENbHOU 00111e00pa3oBaTeIbHOM 00111epa3BUBatOIIEH
nporpamme «becnua0THBIE JieTaTeJbHbIE ANNAPATHD CHOPMYITUPOBAHBI
UCXOJs U3 TPEOOBAHMM K 3HAHUSM, YMEHUSIM, HaBbIKAM, KOTOPBIC yUaIuecs
JOJDKHBI MPUOOPECTH B TIpoliecce 00yYeHHs Ha BCeX TOAaxX, C YUeTOM IeNei u
MOCTaBJICHHBIX 3a/1a4.

Jluunocmuvble pe3yrbmamol 0C80eHUsL OONOIHUMENLHOU 001eo0pa308amenbHol
obwepaszsugaioujeli npocpammol

e YBAXUTEJIBHOE OTHOUIEHHUE K KYJIBTYpPE CBOETO HAPOAa;

e OTBETCTBEHHOE OTHOIIIEHHE K O0OYUYCHUIO;

e TOTOBHOCTh W CIOCOOHOCTH K CaMOpa3BUTUIO M CaMOOOpa30BaHHUIO Ha
OCHOBE MOTHBAaIlMM K OOYYCHHI0O M TIO3HAHMIO B OO0JACTH Hay4YHBIX
TEXHOJIOTHM;

o OepexHOe OTHOIICHHUE K TyXOBHBIM IICHHOCTSIM;

e HPABCTBEHHOE CO3HAHWE, YYBCTBO, IOBEJICHHUE HA OCHOBE CO3HATEIIBLHOIO
YCBOEHUS O0IIEYEIIOBEUSCKUX HPABCTBEHHBIX IICHHOCTEH;

e OCTETHYECKUE MOTPEOHOCTH, IIEHHOCTH 1 YyBCTBA.

Memanpeomemnuie pe3yibmamol 0C80EeHUs O00NOIHUMENbHOU
0bueobpazosamenbHol 0oWepassuarouiell NPocpPammol

VYyamuecss HayyaTcsl Ha JIOCTYITHOM YpPOBHE:

e OCBaMBaTh CIIOCOOBI PEIICHHUS ITPOOJIEM TBOPUSCKOIO M HAYYHOTO XapaKTepa
u omnpeneiacHus HaumOosiee  APHPEKTHBHBIX  CHOCOOOB  JIOCTHIKCHHS
pe3yibTaTa;

e OpraHU30BBIBaTH COTPYIHHUYECTBO C IEJArOrOM W CBEPCTHHUKAMH, paboTaTh
B I'PYIIIIC;

e BIQJCTh OCHOBAMH CAMOKOHTPOJIS, CAMOOIICHKH;

e TIPOXYKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATD;

e pa3BHUBATh  XYJAOKCCTBCHHBIC, IICHXOMOTOPHBIC, = KOMMYHHUKATHBHBIC
CIIOCOOHOCTH;

e Ppa3BHUBaTh HAOJIOIATEIBHOCTD, ACCOIIMATUBHOE MBIIIJICHNE, SCTCTHUSCKUN 1
XYyJI0’KECTBEHHBIN BKYC U TBOPUYECKOE BOOOpaKECHHUE.
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lIpeomemmnvie pezyibmamul 0c8oeHUsi 0ONOIHUMENLLHOU 00WeoOpa308amenbHoll
obwepazeusaioujeli NPoOcpPamMMbl
VYuyarmuecs o3HaKoMATCS:

C TEXHOJIOTMEH U3rOTOBJIEHUS KBaJApaKoITepa u3 6pocoBOro mMarepuara,

CO CXE€MaMHM M3TOTOBJICHUS KBaJIPaKOIITEPA,
e C UCTOpPHEUN BOZHUKHOBEHUS KBAJIPAKONTEPA
o c npaBwiaMu Th, co cxeMaMu U3rOTOBJICHUS.

Yuyammecs Hay4daTcC::

e TmMoOJIOUpaTh KOPIYC, COOTBETCTBYIOIIME II€MH, MOAOUpaTh I[BETa JJIs
U31CIINM;

e YHUTATh CXEMBbl,

e CaMOCTOSITEILHO COOMpATh TOJEJIKH II0 CXeMaM, BBIOUpaTh W3JEIHUs,
KOTOpbIE CaMH JIETH OYAyT BBITIOJIHSTh.

o oOOpamareCsi C KOJIOIMMMU M PEKYINIUMH HHCTPYMEHTAMH, KIICSIIUMU
COCTaBaMH,

anmnec;l MoJIy4aT BO3BMOKHOCTD HpI/IO6pCCTI/I:

o TIIEPBOHAYAJIbHBIE TPEJCTABICHUS O BIUSHUM HAYYHOTO TBOpYECTBA Ha
Pa3BUTHS ACTETUYECKOTO BKYCa, BOOOpAKEHUS;
e HaBBIKH MCIIOJHEHUS MOMAENIOK U3 Oymaru, KapToHa, racrmacca!

ILKOMILJIEKC OPTAHU3ALIMOHHO-NEJATOI'MYECKUX YCJIOBUM

Kanennapnsie yueOHbIe rpaduKu TONOTHUTEIHLHOM 001Ie00pa3oBaTeIbHON
oO1epa3BUBaOIIeH MporpaMMbl «becnuioTHbIE JeTaTelbHbIe allNnapaThbh)
€XKETOHO MPUHUMAIOTCS MEeIarOTUYECKUM COBETOM B COOTBETCTBHU C YICOHBIMU
TJIaHAMU, PaCTIUCAHUEM Ha TEKYIIUI y4eOHBIN TO/T U YTBEPKIAIOTCA TUPEKTOPOM
yupexaenus (cm. [Ipunoxenue 3).
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YCJOBUSA PEA/INBAIIUU ITPOT'PAMMBI

AnmnmapaTHoe M TeXHH4YeCKoe odecrevyeHue:

- PabGouee mecTo oOyuaromierocs:
HOYTOYK: MPOU3BOAUTENIBHOCTh Tporeccopa (mo tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): ne menee 2000
eauHull; Oo0BEM omepatuBHOM mamsaTH: He MeHee 4 [0; 00BEM
Hakonutenst SSD/eMMC: ne menee 128 ['0 (Mau cOOTBETCTBYIOLIUIA
10 XapaKTePUCTHUKAM IEPCOHAIBHBIH KOMIBIOTEP C MOHHTOPOM,
KJIaBUATyPOH U KOJIOHKaMH );
MBIIIIb.

- Pabouee MecTo HaCTaBHUKA:
HOyTOyK: mpomeccop Intel Core i15-4590/AMD FX 8350 —
aHaJOTMYHAas WM Ooyiee HOBask MOJEb, TpadUUYecKUil MPOIECCOp
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananornuyHas
win 6osee HOBask MOJENb, OOBEM ONEPATHUBHOW MaMsITH: HE MeHee 4
I'6, Buneosixonq HDMI 1.4, DisplayPort 1.2 nnu 6osiee HOBast MOJACIb
(WM COOTBETCTBYIOIIMM MO XapaKTEPUCTHUKAM TMEPCOHATIbHBIN
KOMIIBIOTEP C MOHUTOPOM, KJIIABHATYPOUl M KOJIOHKAMH );
NIPE3EHTAIMOHHOE 000PYJ0BAaHUE C BO3MOXKHOCTBIO MOAKITIOUEHUS K
KOMIIBIOTEPY — | KOMILUIEKT;
baumaapT c KOMILIEKTOM JUCTOB/MapKepHas JOCKa,
COOTBETCTBYIOIINI HAOOp MUCHbMEHHBIX MPUHAMJIE)KHOCTEH — | 1IT.;

enuHasg cetb Wi-Fi.

IIporpamMHoe o0ecnieueHue:

- 0o¢HUCHOE TPOTPaMMHOE 00eCTICUCHHUE;
24



- §OporpamMMHOe oO0ecreueHue JUisi TPEXMEPHOTO MOJEIUPOBAHUS
(Autodesk Fusion 360);

- rpapuyecKuil peraKTop.

Pacxoanble MaTepuaJbl:

Oymara A4 njisi pUCOBaHUS U PACIICUaTKu;

Oymara A3 115 pucoBaHus;

HAOOp MPOCTHIX KapaHAallel — MO KOJUYECTBY 00yUaroUXCs;
Ha0Op YEPHBIX MIAPUKOBBIX PYYEK — IO KOJIMYECTBY 00yUarOUInXCs;
ke [IBA — 2 mt.;

KJIeH-KapaHaall — [0 KOJIMYECTBY 00y4arouXcs;

CKOTY MPO3pavHbIii/MaTOBbII — 2 IIT.;

CKOTY JABYCTOPOHHMI — 2 IIIT.;

KapToH/rodpokapToH aisi maketupoBaHusi — 1200*800 MM, o 0lHOMY JIUCTY Ha
IABYX O00y4aroUInuxcs;

HOX MaKeTHBI — IO KOJIMUYECTBY 00yYaroIuxcs;

JIE3BMSI 111 HO’KA CMEHHBbIE 18 MM — 2 mIT.;

HOYKHUIIBI — IO KOJIMUYECTBY 00yYaroInXCs;

KOBPHUK JIJISl PE3KU KapTOHa — 10 KOJINYECTBY 00YUarOIIUXCS;

PLA-mractuk 1,75 REC Heckonpkux
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3.@OPMbI KOHTPOJIA

IHpuémbl 1 MeTOABI

Pazaen Texuuueckoe DopMbI
Dopmbl OpraHu3auuu JAupakTudyeckui
HJIN TEMA OCHAIIICHUC moaBCACHUA
3aHATHI 00pa3oBaTeJIbLHOIO Marepuai
NMPOrpamMmabl 3aHATHH HUTOI0OB
npoiecca
Teopusi MyJJbTHPOTOPHBIX
P ' poTop Jlexuus, 3amnmcu B Te [Toné
CHCTEM. Tpaasx, oJET Ha
JMCKyCCHst becena mo Teme 3aHsATHS, . WNHTepakTuBHas
5 CITPaBOYHBIN 5 cuMyIsiTope 6e3
OCHOBBI yIpaBJIeHHsI. WHIUBHIyaJIbHAs paboTa vaTennan 13 IO wis JIOCKa, HOYTOYK C GOk
MonéThI HA HPAKTHICCKOC c 110 P 8 I1O, RC-nynbT
S IIOJICTOB MAJIOTHPOBAHUS
CUMYJISITOpE.
Coopxa u exuns, PaGoTa B rpymmax Muctpyxis no WnarepakTrBHast TecToBbIe ONETHI
HACTPOMKA JIMCKYCCHS, ’ cOOpKe, CIIPaBOYHBIN
P Y WHAMBHUAyallbHAs paboTa p p JI0CKa, HOYTOYK C Ha
KBa/IpOKoOINTEpA. MPaKTUYECKOE 0o matepuan u3 [10 mis o COGCTBEHHOPYHHO
c )
3anstue, workshop MOJIETOB KBaJOKOIITED, coBpaHHOM
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Y4eOHble M0JIETHI. RC-mynbT KBaJpOKOITEpe
Hacrpoiika, WNHTepakTuBHas
ycranoBka FPV ) p— JIOCKa, HOYTOYK C
— o0opyaoBaHUA IMCKYCCH’;{ Pa6ora B rpynmnax, CrnpaBo4HbII 110, Beinonnenue
’ UHAMBUAYyallbHas paboTta | marepuain u3 [10 ns KBaJpPOKOIITED, non€ros ¢ FPV-
MIPaKTUYECKOE

3aHstue, workshop

c 110

ITOJIETOB

ouku 1t FPV-
mmoyeros, FPV-

000pyTI0BaHHEM

MOJYJb

Pabora B rpynnax Meron 3anau, Hoyt0yk,

Ha/l MHKEHEePHBIM METO/[I KEHUCOB, PaGora B rpynmax 3anucu B TeTpaasax WHTEPAKTHUBHAA 3amnuTa npoeKTa
MPOEKTOM. paborta B rpymnmnax JIOCKa
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4. OHEHOYHBIE MATEPHUAJIbBI

B nanHoM pasaciic OTpaxkar0TCsl OCHOYHBIC MaTCpUaJIbl, ITIO3BOJIAIONIHC

ONpCACINUTb NOCTUKCHUC YHAIIUMUCA INIAHUPYCMBIX PC3YJIbTATOB.

le}eHKa pesyiomanueHocmu

peanuzayuu OONOJHUMENbHOU 00WeobpazosamenvbHol 0ouepa3susaweli

npocpammol

BxoaHas AMarHocTuka

Husxuii yposens

Cpeonuti yposenn

Buvicokuu yposens

Kpumepuii 1: Teopemuueckue 3nanus

[TomHOE OTCYTCTBHE
MPEJICTABIICHUN O JTAaHHOM
HampaBJICHUH

Nmerorcs
MIPEJICTABIICHUS O
JTAHHOM HaIlpaBJICHUU

3HaHNE TEXHOJIOTUHA
U3TOTOBJICHUSA
KBaJpaKonrTepa

Kpumepuii 2: Bradenue cneyuanvrnotl mepmunono2ueti

Hesnanue TepMuHoONIOrum
U3y4aeMoro Kypca

HesnauurenpHbie
npo0Oebl B 3HAHHUE
TEPMHUHOJIOTUH Kypca

3HaHNe TEPMUHOJIOTUU
Kypca

Kpumepuii 3: [Ilpaxmuyeckue ymeHus u HagblKu npedyCMompeHHbvle NPOSPaAMMOl

HeymeHnune noias30BaThCs
(cmaboe ymenue)
TIOJTb30BATHCS KOJIIOITUMHU
U PeXKYIIIMH
MHCTPYMEHTaMH,
KJIICSALIIUMU COCTaBaMU;
HEYMEHHE TOJIb30BaThCS
WHCTPYKIIMOHHO-
TEXHOJOTUYECKUMHU
KapTamu

YMeeT npaBUIbHO
TI0JIb30BaThCS
pacnpoCTpaHEHHBIMU
UHCTPYMEHTAMH, UMEET
MPEJICTaBICHUE O
II0JIb30BaHHUE
UHCTPYKIIUOHHO-
TEXHOJIOTUYECKOM
kaprou. imerorcs
HeOOJIbIIINE HAaBBIKH
paboThI C MPUPOTHBIM
MaTEPHUAIIOM, C MPSIKEH,
HUTKaMU

YMeHue npaBuibHO
M0JIb30BAThCS
UHCTPYMEHTaMH,
yMeHHe paboTaTh ¢
UHCTPYKIIMOHHO-
TE€XHOJOTUYECKOU
kaprou. merorcs
HaBBIKU PabOTHI C
PUPOIHBIM
MaTepUaioM, ¢ MpsHKen

Kpumepuu 4: Teopueckue nagvixu

OtcyTcTBHS TBOPYECTBA B
pabote

HeGonbmme nposiBieHus
TBOPYECTBA B OCBOCHUU

YMepeHHOE MPOSIBIICHUE
TBOPYECTBA B OCBOCHUU

29




y4e0HOro MaTepuana

y4ueOHOro MaTepuasa

Kpurepnn 5: CaMOCTOSTENBHOCTD

Heymenue pabotatsb ONHU30ANYECKHE Ilepuonnueckoe
CaMOCTOSITEIIBHO IPUMEHEHUS MPUMEHEHHUS
CaMOCTOSATEIbHOCTH CaMOCTOSITEIbHOCTHU B
paboThI pabote
Texkymas TMarHoCTHKA
Husxuii yposens Cpeonuti yposens Buvicokuit yposenw

Kpumepuii 1: Teopemuueckue 3nanus

OtcyTcTBUE 3HAHUI
(ciaOble 3HAHUS)
TEXHOJIOTUHU
W3TOTOBJICHUS U3/ICIUH,
HE3HAHUE MPaBUII
oOpareHus co
CICIUATbHBIMHA
UHCTPYMEHTaMHU

HesnaunrtenbHble
npoOenbl B 3HAHUU
TEXHOJIOTUHU
U3TOTOBJICHUS U3/ICITUH

IIpoyHoe 3HaHuE
TEXHOJIOT U
V3TOTOBJICHUS U3EIINs

Kpumepuii 2:

Bnaoenue Cl’lelxﬁ/la]leOﬁ mepmuroiocuu

Cnaboe 3HaHuE
TEPMHUHOJIOTUH Kypca

HesnauurenbHbie
npoOebl B 3HAHUH
TEPMHUHOJIOTUH Kypca

3HaHHe TEPMUHOJIOTUU
Kypca

Kpumepuii 3: Ilpaxmuyeckue ymeHus u HagvlKu, npeodyCMOmpeHHble

npocPaAMMON

Cnaboe ymeHue
TIOJTb30BAThCS
CTICTIHATEHBIMHA
WHCTPYMEHTaMH, cJiabbie
HABBIKU PabOTHI C
WHCTPYKIIMOHHO-
TEXHOJOTUYECKUMHU
KapTamu, cia0ble HaBBIKU
BBITIOJTHEHUS U3/ICTTAN

YMeHue npaBuibHO
MI0JI30BAThCS OOJIbIIICH
YaCThIO CTIEIUATbHBIX
WHCTPYMEHTOB, YMEHHUE
BBITIOJTHSITH U3JICIIHSI TIPH
HEOOJIBIION TTOAACPIKKE
nejarora

YBepennas pabora ¢
UHCTPYKIIMOHHO-
TEXHOJIOTHYECKHUOU
KapToMu;
1eaecoobpasHoe
UCIIOJIb30BaHUE
WHCTPYMEHTOB,
aKKypaTHOCTb,
YKOHOMHYHOCTH B
pacxo0BaHUU
MaTepPHaIOB, TPOYHBIC
YMEHUS U HABBIKU
paboThI

Kpumepuu 4: Teopueckue nagvixu

OtcyTcTBHE TBOPUECTBA B

CoueTanue

BI)II[BI/I)KCHI/IG HOBBIX

30




pabota

PEHIPOAYKTUBHBIX U
TBOPYECKUN HABBIKOB

UJIEN, CTPEMIICHUE UX
BOILUIOTUTH B CBOEH
pabote

Kpumepuui 5: Camocmosmenvnocmo

Heymenue pabotaTh
CaMOCTOSITENTLHO

CoueTaHue HaBBIKOB
CaMOCTOSITCJIbHOMU
paboThI MO
PYKOBOJICTBOM U
KOHTPOJIEM Tiearora

CrpemiieHre KaKk MOXHO
qarie nposBIISITh
CaMOCTOSITEIbHOCTD B
pabote

HTorosas 1MarHocTuKa

Husxuii yposens

Cpeonuti yposenn

Buvicokuu yposens

Kpumepuii 1: Teopemuueckue 3nanus

Cnaboe 3HaHuE
TEXHOJIOTUH
M3rOTOBJICHUE U3]ICIINM,
cinaboe 3HaHUE MPaBUII
6e30macHOCTU TpyJa

HesnaunrtenbHble
poOesbl B 3HAHUHU
TEXHOJIOTUH
W3TOTOBJICHUS U3/

[IpouHoe 3HaHUE
U3TOTOBJICHUE U3ACIUN

Kpumepuii 2:

Bnaoenue Cl’lelxﬁ/la]leOﬁ mepmuroiocuu

Cnaboe 3HaHuE
TEPMHUHOJIOTUH Kypca

HesnauurenbHbie
npoOebl B 3HAHUH
TEPMHUHOJIOTUH Kypca

OTtcyTtcTBHE TPOOETOB B
3HaHUU TEPMUHOJIOTHH

Kypca

Kpumepuii 3: Ilpaxmuyeckue ymeHus u HagvlKu, npeodyCMOmpeHHble

npocPaAMMON
Jlomyckaet ook B YMenue VYBepennas pabora ¢
TEXHOJIOTUHU pa3pabaThIBaTh TEXHOJIOTUYECKOMN

W3TOTOBJICHUS U3JICIUH,
HEaKKypaTHOCTh B pabore,
OIMOKH B 0OpaIEeHNH CO
CHeIUATbHBIMH
WHCTPYMEHTaMH, clla0bie
HaBBIKU paboTa ¢
TE€XHOJOTHYECKOU KapTOu

COOCTBEHHBIE DCKU3
U3JICIIHS, JIOITYCKAIOTCS
HE3HAYUTEIILHEIC
OIIIMOKH B TEXHOIOT U
W3TOTOBJICHUS U3/ICINS,
PUCYTCTBHE HABBIKOM
AKKypaTHOCTH,
SKOHOMHYHOCTH B
paboTe ¢ MaTepuaiamMu,
coOI0IeHNE TTPaBIIT
TEXHUKHU 0€30IMacHOCTH
10T KOHTPOJIEM
mejarora

KapTOM; YMEHHE
pa3pabaTbIBaTh
COOCTBEHHBIH 3CKU3
U3JICIAS U TEXHOJIOTHIO
€T0 M3TOTOBJICHUS;
1eaecoobpasHoe
UCTIOJIh30BaHUE
UHCTPYMCHTOB,
aKKypaTHOCTb,
YKOHOMUYHOCTH B
pacxol0BaHUU
MaTepUaioB
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Kpumepuu 4: Teopueckue nagviku

Crna0ble nposIBICHUS YMepeHHbIe IIposiBienue
TBOpYECTBA IIPOSIBJICHUSA VHJIUBUYaAJIbHOIO
TBOpUYECTBA B paboTe TBOPYECKOI'O MMOAX0Aa K

BBITIOJIHEHHUIO JIFOOOTO

U301

Kpumepuui 5: Camocmosamenvhocmo

CnaOble HaBbIKH YMepeHHoe Bricokopa3Butoe ymeHue
CaMOCTOSITEJILHON pabOThI | MPOSIBICHUE CaMOCTOSITENIHHO, 0€3
CaMOCTOATEILHOCTH B | TOMOIIM NleAarora,

pa60Te BBIITOJIHATD U3 ACTIUA

5. METOINYECKHUE MATEPHUAJIbBI

Opranuzanuu 00pa3oBaTeIbHOTO nporecca o JOTIOJTHUTENIbHON
o01reoOpazoBaTeabHON  00IIEpa3BUBAOIICH MpOrpaMMe OCYIIECTBISETCA OYHO-
3a0uHo, 6 pasHogo3pacmuulx epynnax. KOMIUIEKCHbIE 3aHATHA TPOXOIAT IO
KOMOWHHPOBAHHOMY THUITy, TaK KaK BKJIFOYAET B ce0sl MOBTOPEHHE MPOMIACHHOTO,
00BsICHEHHE HOBOTO, 3aKpEIJICHUE MaTepualia U MoIBEICHUE UTOTOB.

Ha 3aHsaTusix MCHONB3YIOTCS  CIEAYIOIIHUE Popmbl U Memoobl  peanu3ayuu
npocpaMMbl.

Paznuunbie popmol yaeOHOM pabOThl (BUA 3aHATHS) CYIIECTBEHHO ITOBBIIIAIOT
3 PEeKTUBHOCTh 3aHATUH W HHTEpec oOydammuxcs K HuM. I[Iporpamma
IpeayCMaTPUBAET KCIOJB30BaHUE (POHTATLHON, WHIWBUAYAJIBHOM, TPYIIIOBON
dbopm ydeOHOU paboThl yuamuxcs. OpoHTanpHas dopma MpeanonaraeT mojaaday
yu4eOHOro MaTepuaiia BCEMYy KOJUIEKTUBY ywammxca. WuauBuayanbHas Qopma
MpeAnojaraeT CcaMoCTOATENbHYI0 paboTy yuamieroca. I[lpm »sTtom memaror
OKa3bIBAET yyalieMycs TaKyl IMOMOIIb, KOTOpast He TO/IaBIIE€T €ro aKTUBHOCTH U
CIIOCOOCTBYET BhIPaOOTKE HABBIKOB CAMOCTOSITENIbHON paboThl. B Xoe rpymmoBoii
paboThl ydamuMcs MPEeIOCTaBISETCS BO3MOKHOCTH CaMOCTOSATEIBHO IMOCTPOUTH
CBOIO pa0OTy Ha OCHOBE MPHUHIMIA JAESITHIBHOCTHOTO TOAX0Ma. [ 'pymmoBbie
3aHSTHS TO3BOJISIOT BBHITIONHATH CIIOXHBIE TPYJOEMKHE paOOThl ¢ HAUMEHBITUMU
3aTparaMy Marepuana u BpemeHU. llpu d3ToM Kaxabli  oOydarouuiics
oTpabaThiBaeT MPUEMBl Ha OTACIBHOM (PparMeHTe, KOTOPBIM SIBISETCS YaCTHIO
LEJIOTO U3JIEINHUA.

Ecaun roBoputh o (opmax ydeOHBIX 3aHSATUH, TO OCHOBHAs Macca ydeOHOro
BPEMEHHM OTBOJUTCA Ha JEKIMOHHO-NPAKTUYECKHE 3aHATUS, TJ€ ONTUMAaJIbHO
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COUYETAIOTCS TEOPUS U MPAKTUYECKUE YIPAKHEHUS. ITO 00YCIOBICHO crielupuKon
Kypca: 4ToObl 3(()EKTUBHO OBIAJCTh HaBbIKAMU PabOTHI ¢ OyMaroil U HUTKaMHU,
HY’)KHO BCJE€J] 3a TEOPETUYECKUM H3y4YeHHUEM IMPUEMOB OTpaboTaTh HX Ha
npakTuke. B 4McTOM BHIE MPaKTUUECKUE U JICKIIMOHHBIE 3aHATUS MPE/ICTABICHBI B
MEHBILIEN CTENCHMU.

I[ToMumo neKUMM M NOPAKTUYECKUX 3aHATHM IporpamMma IpeaycCMaTpUBacT
BBICTaBKH, KOHKYPChI IPO(eCCHOHAIBHOTO MACTEPCTBA, TECTUPOBAHUE.

BbicTaBkM, spMapkH, KOHKYPChl MPO(PECCHOHAIBHOIO MAacTepCTBA MO3BOJISIIOT
IPOJEMOHCTPUPOBATh PE3YNbTaThl CBOMX TPYIOB 3a OIpPEACNICHHbIH Mepuoj
BpEMEHU. DTO MO3BOJISET yUaIIUMCA KPUTHUYECKU OIIEHUBATh CBOU palOThI, JyUllle
HOHSTH UX TOCTOMHCTBA M HEJOCTATKHU, YTO SIBJISIETCS] CTUMYJIOM JJI TalibHEHIIIeTo
TBOPYECKOTO POCTA.

B nmporpaMmMe IMpeaAyCMOTPCHBI KOHTPOJIBHBIC YadCbhl IIOCJIC HM3YUYCHUA KaXKIOI'O
610ka. Ha »Tux 3aHaTusax negaror MpoBOAUT TCCThI, AHKCTUPOBAHHUC, BUKTOPUHBI,
BBICTAaBKH C ICJIBIO BBIABICHHNS KAaYCCTB 3HaHI/II>JI, YMGHHﬁ, HaBBIKOB O6yanOIIII/IXCSI.

Uro kacaercs memo0dog paboOTbl, TO TNporpaMma MpeArnojiaraeT COYEeTaHHs
PENPOIYKTUBHON M TBOPYECKOW AesTeNbHOCTU. BO BpeMs 3HaKOMCTBa ¢ HOBBIM
MaTEPHUAJIOM JIEITEIbHOCTh HOCUT PENPOAYKTHUBHBIM XapakTep, TaK KaK ydaruecs
BOCIPOU3BOJIAT 3HAHUA W CHOCOOBI JAeicTBHil. PernponykTuBHas neITENbHOCTH
BeIpaxkaeTcsi B (opme ynpaxkHeHuid. [louck HOBOTO CTWIISI, HOBBIX 3JIEMEHTOB,
co3fgaHusi paboT MO COOCTBEHHOMY JCKM3Yy SBISETCA HPUMEPOM TBOPUYECKOU
JESITEIHHOCTH.

Cpean MeETOJIOB, ONpEIEISCMBIX [0 HCTOYHHUKY HWH(POPMAIMHM, HAa 3aHATHIX
HCIIOIBb3YyeTCsl OOBsACHEHHE (MpH 3HAKOMCTBE COCBOMCTBAMH OyMarw, IPsDKH,
HUTOK, C TEPMHUHAMH), HHCTPYKTAXK (OOBSICHCHUE MPABHIBHBIX MPUEMOB PadOTHI,
WCIIpaBIICHHEe MW TpeAyNnpexiaeHue omubok), Oecema (HeoOXoauma IS
MPpUOOpPETCHHUST HOBBIX 3HAHUKW W 3aKpPEIUICHUS HX IyTeM YCTHOIO OOMeHa
MHEHHUSAMH). Bosbiioe o0pa3oBaTeIbHO-BOCIIUTATEIIPHOE 3HAUCHNE UMEIOT OeCeIbl.
JIeMOHCTpaIlMOHHBIE METOJIBl PeaM3yIOT TNPHHIUMIT HATJSJIHOCTH OOyYCHHS.
JleMoHCTpaIis MPUCYTCTBYET MPAKTUYCCKH HA KaXKJOM 3aHATHH M COUYETACTCS CO
CJIIOBECHBIMH METOJaMHU.

[legarory Heo6xoanMMo TOOUBATHCS PAIIMOHATHFHOTO BRIOOPA METOJIOB H
ONTUMAIBHOTO UX COYETAHUA.
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Bocnumamenvhnas cocmasysliowast pe3yibmanios.

VBnedenne pedGEHKa U30paHHBIM BUIOM JIEATEIbHOCTH BBIPAYKAETCS B MPOSIBICHUN
MHHALIMATUBBl HA 3aHITHUM, CHCTEMAaTHYECKOM Yy4YacTMM B KOHKYypcax H
MEPOMNPUATUAX U PE3YJbTaTUBHOCTU AesATeNbHOCTH. CnocoOHOCTh padoTaTh B
KOJUIEKTUBE W JIEJIUTHCS JIMYHBIM ONBITOM. (OTBETCTBEHHO OTHOCHTCS K
pe3yJibTaTaM BBINOIHAEMOM paboThI.

TemaTnka 3aHATHH CTPOUTCS C yU4ETOM HHTEPECOB YYAIIUXCS, BO3MOXHOCTH HX
cCaMOBBIpaXEHHUS. B  Xoae yCBOGHHS JIETBMH  COJEP)KaHHS  IPOTPAMMBI
YUUTHIBAETCS TEMI Pa3BUTHs CIICIHUAIbHBIX YMEHHH W HaBBIKOB, CTEINEHb
NPOJBUHYTOCTH TI0 00Pa30BaTEIIBHOMY MapIIPyTy, YPOBEHb CaMOCTOSITCIIBHOCTH,
yMeHHe paboTaTh B KOJUICKTHBE. IIporpamMma mo3BOJISIET WHAMBHAYATU3UPOBATH
CIOXHBIE paboThl: OoJee CWIBHBIM JEeTSIM OyJeT MHTEpecHa CIOXKHas
KOHCTPYKIIHS, MCHEE TOATOTOBJICHHBIM, MOXKHO TIPEIJIOKUTH padoTy mpore. Bee
3aHATHS YCTPOCHBI TaK, YTO KaKJ0€ 3aJlaHhC J1aeT BO3MOXKHOCTh PEOCHKY
NPOSIBIIATH CBOM TBOPYECKHE CIIOCOOHOCTH, HE OrpaHWYWBas CBOOOIY,
BOOOpakeHHe U (PaHTa3MUIo.

Pa3nooOpasue mnpodecCHOHANBHBIX TEXHHUK, XYIOKECTBEHHBIX IPHEMOB Ha
3aHATUAX TOMOTAET PACKPBITh WHIWBUYaJbHBIC BO3MOKHOCTH W CIIOCOOHOCTH
KaXJIOTO, TO €CTh IPOSBUTH CBOE 5, OTKPBITH CeO0s, KaK JHMYHOCTh. [1aBHas
O0COOCHHOCTb 3aHATHH - WHIWBHUAYAJIbHBIN MOJIX0J K KOKIOMY PeOCHKY, HAYIUTh
uX paboTaTh C pa3HBIMU MaTepHAIAMHU.

3ansaTus o [porpamme MIPOBOJATCS Ha OCHOBE o01ux
NEarOru4eCKuX NPUHYUNOG:

1) IIpuHIMI JOCTYITHOCTH W IOCJIEIOBATCIILHOCTH TIPEIoaraeT IMOCTPOCHHE
y4e0OHOTO Tpoliecca OT MPOCTOrO K CIIOKHOMY.

2) YdeT BO3pacTHBIX OCOOCHHOCTEH — COJIep)KaHWE W METOJHMKAa PaOOTHI JOKHBI
OBITH OPMEHTHUPOBAHBI HA JIETEH KOHKPETHOTO BO3pacTa.

3) [IpuHIMI HAMISAHOCTH MPEAIoJIaracT MIUPOKOE MCIOIb30BAHME HATISIHBIX U
JTUJIAKTAYECKUX TMOCOOUM, TEXHUUYECKUX CPEACTB OOyYEeHHUs, ASTAIOIMINX y4eOHO-
BOCIIUTATENIbHBIN ponecc 0onee 3 PEeKTUBHBIM.
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4) IlpyuHIMIT CBSI3U TEOPHHM C MPAKTUKOH — OPraHUYHOE COYETaHHUE B paboTe C
JIEThbMU HEOOXOJUMBIX TEOPETUYECKUX 3HAHUUW M MPAKTHYECKHX YMEHHUH H
HAaBBIKOB.

5) [IpuHIHI Pe3yIbTaATUBHOCTH — B TIPOTPaMMe JOJDKHO OBITh YKa3aHO, YTO y3HACT
Y YeMy Hay4uTCs KaX/bli peOEHOK.

6) [IpuHIMN  aKTyaJdbHOCTH TpEIIojaraeT MaKCHUMaJIbHYIO MPHOIMKEHHOCTb
CoAEp KaHUsI TPOTPAMMBI K peaibHbIM YCIOBHSM KU3HU U AEATEIBHOCTD JETEH.

7) IlpyuHIMn  eATEIBHOCTHOTO TOAX0Aa — JIH0ObIe 3HAHHS MPHOOPETAIOTCs
peOEHKOM BO BpPEeMsl aKTUBHOM JIEATEIILHOCTH.

8) INpuHIUIT KYJIbTYpOCOOOPa3HOCTH OCHOBBIBACTCS HA IICHHOCTSIX PErHOHAIBHOM,
HAIlMOHAJTLHOW ¥ MHUPOBOM KYJIBTYPhl, TEXHOJOTHUECKH pEAIU3yeTCs IO
CpeACTBaM KYJIbTYPHO-CPEIOBOIO TMOJX0Ja K OpraHu3allid JeATEeIbHOCTH B
JIETCKOM O0BEIUHEHUH.

9) [lpuHIMIT TapMOHMU MPOCTOTHI M KPACOTHI JIKUT B OCHOBE JIFOOOrO BHJIA
NEATEIIBHOCTH, OAHOBPEMEHHO SABJISIETCA KPUTEPUEM TBOPUYECKOU NESATEIBHOCTU U
pe3yJabTaTOM B IIPOLIECCE CAMOPA3BUTHUS TBOPUECKUX CIIOCOOHOCTEIA.

3aHATHSA CTPOATCA TaKUM 06p330M, YTOOKI ydamuecsa CO3HATCIIbHO W aKTUBHO
OBJIaJICBAJIN 3YH3MI/I, YTOOBI Y HHX Pa3BUBAJIACh TBOPYCCKAsA AKTHUBHOCTbL H
CaMOCTOSITEIbHOCTh. TOJIBKO C YUCTOM 3TUX IIPHHIHIIOB MOI'YT OBITH JOCTUTHYTBI
BBICOKHC PC3YyJIbTAThI B OBJIAACHHUHA O6y‘IaIOHII/IMI/ICH SHAHUAMU H IIPAKTHYCCKUMH
HaBBbIKaMHM.

lledacocuueckue mexnono2uuy, UCNONAb3yeMbIE 1O NporpaMme «becnmioTHbIE
JieTaTeJibHbIe annapaTbi»

Texnonoeus oughghepenyupyemoeo 00yueHus CIoCOOCTBYET CO3JIaHUIO0
ONITUMAJIBHBIX YCIIOBUW i Pa3BUTHS WHTEPECOB M CIIOCOOHOCTEH ydJamuxcs.
MexaHu3MOoM peanu3amuu SBISIOTCS METObI HHINBUTYaIbHOTO 00YUYEHUSI.

o Texnonoeus nUYHOCMHO-OPUEHMUPOBAHHO20 00OYYeHUss — dTO OpTaHU3AIUSL
BOCITUTATEIFHOTO TIPOIECCAa HA OCHOBE TIIYOOKOTO YBKECHHS K JIMYHOCTH
pebEnka, yuéTe 0COOCHHOCTEH ero MHAWBUIYAIbHOTO Pa3BUTHSI, OTHOILLICHHS
K HEMy KaK K CO3HAaTeJIbHOMY, TOJHONPABHOMY W OTBETCTBEHHOMY
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YY4aCTHUKY 00pa3oBaTeiIbHOro mpoiecca. 1o (HOPMHUPOBAHUE IIEIOCTHOM,
CBOOOJIHOM, paCKPENOIMEHHON TMYHOCTH, OCO3HAIOIIEH CBOE IOCTOMHCTBO U
YBa)Karolieil JOCTOMHCTBO ¥ CBOOO Y APYTUX JIIOACH.

Texnonoeuss npobnemno2o 00yyenus CTAaBUT CBOEH 1ENbI0 pa3BUTHE
[TIO3HABATEIBHON AKTUBHOCTH M TBOPYECKOW CAMOCTOSITEIbHOCTH YYaIIUXCS.
MexaHn3MOM peanu3aliy SABISAETCS MOMCKOBBIE METO/BI, IPUEMA MTOCTABKU
[TO3HABATENBHBIX 3a/1a4, IOCTAaBUB IEpE]l yJalluMHUCS 3a7ady, KOTOPYIO OHU
BBIITOJIHSIOT, HCTIOJIb3YS] UMEIOIINECS Y HUX 3HAHUS U YMEHUS.

Texnonoeuss paseusaioweco 00yueHus, TPU KOTOPOM TJIABHOW LIEJbIO
ABJSIETCS ~ CO3JaHME  YCJIOBUM  JUISI  Pa3BUTHUS  IICUXOJOTHYECKUX
O0COOEHHOCTEW: CIMOCOOHOCTEH, MHTEPECOB, JMYHOCTHBIX KayecTB U
OTHOLLEHUH MEXAY JIObMU, NIPU KOTOPOM YUUTBHIBAKOTCS U MCIOJIb3YOTCS
3aKOHOMEPHOCTH Pa3BUTHsI, YPOBEHb M CHOCOOHOCTH MHAMBUAYyMa. [loj
pa3BHUBAIOIIMM OOyYE€HHEM TIOHMMAETCSl HOBBIM, aKTUBHO-JEATEIbHBIN
croco0 o0y4yeHus, WYUK HAa CMEHY OOBSICHUTEIbHO-UILIIOCTPATUBHOMY
croco0y.

Texnonoeuu compyonuyecmea peaqu3yloT pPaBEHCTBO, MNApPTHEPCTBO B
OTHONICHUSX Tmenarora u pebenka. [lemaror u yvammecs COBMECTHO
BBIPAa0ATHIBAIOT IIEJIM, COACp)KAaHUE, JAIOT OLIEHKH, HaXOIACh B COCTOSIHUU
COTPYJHUYECTBA, COTBOPYECTBA.

300posvecbepezarowue mexHonrocuu — Co3gaHNE KOMIUIEKCHOM cTpaTeruu
yIyYILIEHUS 3I0POBbS yUalIuXcsl, pa3paboTKa CUCTEMBI MEp IO COXPAHEHUIO
3II0pOBbS JIeTel BO BpeMsi 0Oy4YeHHsI ¥ BIpa0OTKa 3HAHUN U HABBIKOB,
KOTOPBIMH JIOJKEH OBJIAJAETh yUaIIUMUCS.

Hnghopmayuonnvle mexnonozuu, ACTIONB3YIONIUE CIIEITUATHHBIC
TEXHUYECKHE NHPOPMAIIMOHHBIE CPEJICTBA: KOMIIBIOTED, ayAHO-, BUIEO-,
TeJe- CpelicTBa OOyUCHUS.

Hcnonp3oBanne nepeurCciIeHHBIX TEXHOJIOTUN XapaKTEPU3YET UETOCTHBIN

o0Opa3oBaTeIbHBIN MPOIIECC U SIBIsIETCS (OPMOI OpraHU3aluy yaeOHOM U
TBOPUYECKOU JEATEIHHOCTHU, TJI€ KAkl pEOCHOK HE TOJBKO 00ECTICUHBACTCS

MOJIHOM CBOOOI01 TBOPUECKOW MHUITMATHBEI, HO U HYXXIAETCs B IPOyMaHHON

CTpaTeruu, 0TOOPE CPEJICTB BHIPAKECHUS, TUIITAHUPOBAHUHU JIESITEIIBHOCTH.

Memoouka nposedenus 3anamus
OCHOBHBIE CTPYKTYPHBIC SJICMECHTBI

Bemynumenvhas wacme. I1oka3 TOTOBOTO M3JETUS OTIACIBLHO U B KOMITO3UIIUU
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o ITloocomoeumenvhas yacmo. Pa3z6op GopM CIIOKHOTO M3, ONPEACTCHUE
€ro UCXOJHBIX (OPM.

o OcHosnas yacmp. IlodTanHoe U3roTOBICHUE U3AENUS 110 HHCTPYKIHH.

o 3axnouumenvrasn yacmov. CaMoCTOsATENbHAS padoTa Mo 00pasily Win
3aBEpIICHUE U3ACTHS, TOTIOJIHEHUE €TO0 CAMOCTOSTENbHON (DaHTa3UITHON YacThIO.

KOHWZpOﬂbHO'MSMepume]ZbH ble mamepuaibl

Pa3nen nporpammbl MeToabl KOHTPOJISE
1 rox o0y4yeHnus
OpraHu3anoHHbIN
o CoOecenoBanue
o AHKeTHpOBaHUE
[1.PaGoTa ¢ npupoHEIM « Bompocs k 6ecene
MaTepHaioM

U KapTOHKH-Sa)IaHHH
° HpaKTI/ILIeCKOG 3aJaHuc.
o AmHanu3 u camoaHaju3 JACTCKHUX pa60T

o HaOmronenue

[II.MopnenupoBanue Ha .
e YCTHBIN OIPOC
IUIOCKOCTHU.

« Bompocsl k Oecene

o IlpakTrueckoe 3ajjaHi€ C TBOPUYECKUM
YKIIOHOM

o Kaprouku-3ananus

IV. Bsazanue kproukom .
o YCTHBIN ONpPOC

« Bomnpocsl k 6ecene

o IlpakTuueckoe 3ajjaHle C TBOPUYECKUM
YKIIOHOM

o AHanm3 U caMOaHaJIN3 JIETCKUX padoT
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« Kaprouku-3ananus

OTH AONONHUTENbHBIE Pa3pab0TaHHbIE KOHTPOJIbHO-U3MEPUTEIBHBIE MAaTEPUATIBI
MO3BOJISIIOT BBICTPOUTH 3 (PEKTUBHYIO CTPATETHIO IO PA3BUTHUIO CIIOCOOHOCTEN
KQ)KJIOT0 Yy4Yallerocs, a 3Ha4uT CAENATh JUIsl HEr0 Ka)XJa0€ 3aHATHE TPOAYKTUBHBIM.
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IV.CIIMCOK JIUTEPATYPbI

1. Cnmcok aurepatypbl, peKOMEH/I0BaHHbII negaroraM (KoJjjieram) JAJsi OCBOEHH S TaHHOT0 BU/1a 1eITeJIbHOCTH

No HaunmenoBanue
OcHoBHast

1 bemunckas 10.C. Peanu3anus TUIIOBBIX MaHEBPOB YETHIPEXBUHTOBOTO BepTOJieTa. MOJIOACKHBIN HaydHO -TeXHUYeCKni BecTHUK. MI'TVY um.
H.D. Baymana. Dnektpon. xypH. 2013. Ned, Peskxum moctyma: http://sntbul.bmstu.ru/doc/551872.html (nara obpamienns 31.10.2016).

2 I'ypesinoB A. E. MonenupoBanue ynpasiieHus: kBagpokontepom Muxenepusiii BecTHUK. MI'TY um. H.D. baymana. DnektpoHn. xypH. 2014
Ne8 Pesxxum moctyma: http://engbul.bmstu.ru/doc/723331.html (gara obpamenus 31.10.2016).

3 Edumos. E. ITporpammupyem kBagpokonrep Ha Arduino: Peskum nocryma: http://habrahabr.ru/post/227425/ (nata ooparnenus 31.10.2016).

4 Nuctutyr  Tpancmopra u cBsi3u.  OCHOBBI  a’pOJMHAMUKA W JuHaMuku — nonera.  Pura, 2010. Pexum  gocryna:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (zara obpamenus 31.10.2016).

5 KanarnukoB A.H., Kpumenko A.I1., TkaueB C.b. [lomycTimMble MpoCTpaHCTBEHHBIE TPACKOPHUH OSCITUIIOTHOTO JIETATEIBHOTO arnapara B

BepTHKaHLHOﬁ IINIOCKOCTH.

Hayka u o6paszoBanue. MI'TY um. H.D. baymana. Dnexrpos. xypH. 2012. Ne3. Pexxum nocryma: http://technomag.bmstu.ru/doc/367724.html
(mara obparenns 31.10.2016).

MapteiHoB A.K. DkcnepumeHTanbHas a’poanHaMuka. M.: T'ocyaapcTBeHHOe M3AaTenbcTBO 000pOHHOM mpomsbiiieHHocTH, 1950. 479 c. 13.
Mupomnuk 1.B. Teopust aBTomartuueckoro yrnpasienus. Jluneitasie cuctemsl. CI16: ITurep, 2005. 337

JdonosHuTebHaNA
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http://sntbul.bmstu.ru/doc/551872.html
http://engbul.bmstu.ru/doc/723331.html
http://habrahabr.ru/post/227425/
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
http://technomag.bmstu.ru/doc/367724.html

7 Penmakuust Tom's Hardware Guide. FPV- mynbTukonTepsl: 0030p TeXHOJIOTHH 1 xene3a. 25 urons 2014. Pexxum nocryna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html

8 Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center, Moffett Field, California. P. 21. Pexxum nmocryna:
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (zara o6parenus 31.10.2016).

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

10 | Dikmen I.C., Arisoy A., Temeltas H. Attitude control of a quadrotor. 4th International Conference on Recent Advances in Space Technologies,
2009. Pp. 722-727. 4. Luukkonen T. Modelling and Control of Quadcopter. School of Science, Espoo, August 22, 2011. P. 26. Pexum
nocryma: http://sal.aalto.fi/publications/pdf- files/eluull public.pdf (gara o6pamenus 31.10.2016).

11 | LIPOSAFETY AND MANAGEMENT: Pexum nocryna:

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 | Jlexum ot «Konrep-3xcmpeccy» https://youtu.be/GtwG5ajQIvA?t=1344

2. CHHMCOK JIUTEpPaTypbl, PEKOMEHT0BAHHOM Y4alIMMCH, /IJIsl YCIEIIHOT0 OCBOEHUsI JAaHHOH 00pa3oBaTeJIbHON MPOrpaMMblI

1 Jlexmum ot «Konrep-akcmpece» https://youtu.be/GtwG5ajQJvA?t=1344

https://www.youtube.com/watch?v=FF6z-bCo3T0
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http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf
http://sal.aalto.fi/publications/pdf-
http://aerobot.com.au/support/training/lipo-safety
https://youtu.be/GtwG5ajQJvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0

http://alexqyver.ru/quadcopters/

3. Cnucok JuTepaTypbl, peKOMEHA0BAHHOW POJAUTE/ISIM B LeJAX PACIIMPEHUs JHANIA30HA 00Pa30BaTEJIbHOI0
BO3/1efiCTBUSI M IOMOIIY POAUTEJSIM B 00y4eHHN U BOCTIMTAHNM pedeHKa

1 [TonGopxka xypHanos «lllkona g poaureneit» ot uznarenasckoro joma MI'TIY «llepBoe cenTsiOpsi» moj pen.
C.Conoseitunka

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