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l. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOT'PAMMBbI

1.1 MOACHUTEJIBHAS 3AIINCKA

IIporpamMma 1o HampaBIEHHOCTH SIBJIAETCS TEXHUYECKOM M pa3paboTaHa Cc y4ETOM CIEIYIOLIUX
3aKOHOJATEIbHBIX HOPMATUBHO-IIPABOBBIX JOKYMEHTOB:
®enepanbhblil 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B PO».
Konuenmus pa3Butus AonoHUTENIbHOTO0 oOpazoBanus nereit (Pacnopsbkenue [IpaButensctBa PO ot
31.03.2022 Ne 678-p).
Ilopyuyenue IlpaBurensctsy P® ot 30.12.2022 Neo 2548 Pa3Butve OeCHMIOTHBIX aBUAIlMOHHBIX
CHUCTEM.
[Topyuenue IlpaButensctBy PO ot 13.06.2023 Ne 1176 Pacmmpenune OeCUIOTHBIX aBUALIMOHHBIX
CUCTEM U OKa3aHUE YCIYT C UX IPUMEHEHUEM B Pa3JIMYHBIX CEKTOPAX IKOHOMUKH.
Vka3 npesugenta P® ot 10.10.2019 Ne 490 O pa3BuThM HCKYCCTBEHHOTO MHTEIUIEKTA B PD
Beenenue
B nacrosimee Bpemst poiHOK BIIJIA (OecnuinoTHBIX JeTaTeabHbIX anlnapaToB) — CTal OYEHb
NEepCIeKTUBHOW U ObIcTpopa3BuBarouleiicss orpaciapto. Ouenb ckopo BIIJIA  cranyr
HEOTHhEMJIEMOI YacThbiO MOBCETHEBHOM KM3HU: Mbl Oynem ucnonb3oBaTh BIIJIA He Tonbko B
CMMU wu pasBiekarenbHOM cdepax, HO U B UHPPACTPYKTYpPE, CTPAaXOBAHUH, CEITLCKOM X03sCTBE
u o0ecrieueHnn 0e30MacHOCTH, MOSABATCS HOBBIE NMPO(ECcCHH, CBA3aHHBIE C POCTOM pbIHKA. Tak
K€ M UCKYCCTBEHHBIH MHTEJUIEKT OBbLI MPU3HAH KJIIOYEBOW TEXHOJIOTMEW Hapsary ¢ OOJbIINMU

JAHHBIMY U MHTEPHET Bellel, MOoAJexalled MmMupoKoMy BHeApeHuto. B konue oktabps 2021

roga npembep-muHUCTp PO Muxaunn  MuinycTuH yTBEepaAui  IUIAH  MEpPONPUATHH B

chepe mudporoit Tpanchopmarimu rocynpasienus g0 2031 roza.

Hanpasiennocts nmporpammsl. Hacrosimas oGmieoOpa3zoBarenbHast 00IIepa3BUBArOIIAs
mporpaMMa  JIONOJHUTENBHOTO  O0pa3oBaHHUsS  JETe  UMEET  HAYYHO-MEXHUUECKYIo
Hanpaeiennocms. llpeamornaraeT JOMOJHUTENbHOE OOpa3oBaHue JeTeid B obOjacTu
KOHCTPYHPOBAHUS, MOJICIIMPOBAHMSI i OSCIIMUIOTHOW aBUAITUH, IIPOTpaMMa TaKKe HallpaBJieHa Ha
dbopMHupoBaHHE Yy NeTel 3HAHWW M HABBIKOB, HEOOXOAMMBIX Il PabOTHl ¢ OECHMUIOTHBIMU
aBuanronHbiMu cucreMamu (BAC) u uckyccrsennoro unremiexra (MN).

[IporpamMma 1mo3BOJISIET CO3AaBaTh ONATOMPHUSATHBIC YCIOBUS JAJSI Pa3BUTHS TEXHUYECKHUX

CIIOCOOHOCTEN IIKOJIBHUKOB.


https://ru.wikipedia.org/wiki/Big_Data
https://ru.wikipedia.org/wiki/Big_Data
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82_%D0%B2%D0%B5%D1%89%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB_%D0%9C%D0%B8%D1%88%D1%83%D1%81%D1%82%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5

Hactosmas mnporpamMmma COOTBETCTBYET OOILIEKYJIbTYPHOMY YPOBHIO OCBOEHHUS U
IperoiaraeT yJoBIECTBOPEHNUE MO3HABATEIFHOIO MHTEpeca 00y4arollerocs, paciupeHne ero
WH()OPMUPOBAHHOCTH B 00JacTH OECHMUIIOTHBIX JIETATENBHBIX alllapaToB M CHUCTEM, a TaKkKe
oOorameHre HaBbIKAMH OOIICHHSI M TPUOOpETEeHHE YMEHUW COBMECTHOW JIE€ATEIbHOCTH B

OCBOCHHH ITpOTpaMMBI.

HoBu3Ha HacTosmEedl 00pa3oBaTelbHONW IIPOrpaMMbl 3aKIOYaeTcs B TOM, YTO OHa
WHTETPUPYET B ce0e MOCTHIKCHUS COBPEMEHHBIX W WHHOBAIIMOHHBIX HAIMPABICHUN B MaJIOi
OecrUIOTHON aBHAIIHH.

AKTyajibHOCTH mporpaMMbl CoBpeMEHHBIE TEHICHIIMH Pa3BUTHUS POOOTH3UPOBAHHBIX
KOMIUICKCOB B aBUAIIUU TOJYYMJIM pPEaTH3allMi0 B BUJAC OCCHMIOTHBIX aBUAIMOHHBIX CHCTEM
(BAC).

B mactosmiee BpeMs HabmogaeTcs JTaBUHOOOpPA3HBIA POCT HMHTEpeca K OeCcTMIOTHOMN
aBHUAIIMKM KaK MHHOBAIIMOHHOMY HAIpPaBJICHUIO PA3BUTHUSI COBPEMEHHOW TEXHUKHU, XOTS UCTOPHS
pa3BUTHUSL 3TOrO HalpaBleHUs Hadanachb yxe Oosiee 100 ner Tomy Haszan. PasButue
COBPEMEHHBIX U MEPCIEKTHUBHBIX TEXHOJIOTUN MO3BOJISIET CETOJHS OCCIHUIOTHBIM JIETaTeIbHBIM
ammaparaM yCIEelTHO BBITOMHATh Takue (YHKIMH, KOTOPhIE B MPOLLIOM OBUTH UM HEIOCTYITHBI
WJTU BBITIONHSITUCH JPYTUMH CHJIAMH B CPEJICTBAMH.

brnaronmapss pocTy BO3MOMXHOCTEH U TOBBIIMICHUIO JTOCTYITHOCTH JPOHOB, MOTEHIHAI
UCIIONIb30BAaHUsl MX B pa3HbBIX cdepax HKOHOMUKHM CTPEMUTENBHO pacTér. OTO CO31ajl0
HeoOxoauMocTh B HOBOM mpodeccun: onepatop BAC. Crpaternyeckas 3a1aya Kypca COCTOUT B
MOJTOTOBKE CHEIHAIMCTOB 10 KOHCTPYHPOBAHUIO, IPOTPaMMHUPOBaHUIO U dkcrutyatanuu BAC.

Hacrosimass oOpasoBarenbHasi mporpaMMa TMO3BOJSIET HE TOJIBKO OOYyYHTH pebeHKa
MOJICTUPOBATh U KOHCTpyHpoBaTh BIIJIA, HO ¥ MOATOTOBUTH 00YYAIOIINUXCS K TIIAHUPOBAHUIO U
opranmu3ani paboThl HaJ Pa3HOYPOBHEBHIMH TEXHHUYECKHMMH MPOEKTaMH W B JalbHEHIIeM
OCYIIECTBUTH OCO3HAHHBIN BBIOOP BUAA NEATEIBHOCTH B TEXHHUYECKOM TBOPYECTBE.

IHeparoruveckas mesaecooOPa3HOCTb HACTOAIICH MPOrPAMMBI 3aKJIIOYAETCS B TOM, YTO
MOCJIE €€ OCBOEHHUs OOYYArOIIMECs IMOJIydaT 3HAHUS U YMEHHUS, KOTOPBIE MO3BOJSAT UM TOHSTH
OCHOBBI YCTPONCTBAa OECIHMIOTHOTO JIETATEIhHOrO ammapara, MPHUHIHUIBI pabOThl BCEX €ro
CUCTEM U HX B3auMojeucTBus, a Takxke ynpasieHue BIIJIA. Mcnonb3oBaHue pa3iandHbIX
uHcTpyMeHTOB passutus SOft-skills y mereit (urpompakrrka, komaHHas paboTa) B COUCTAHHUHU C
passuTtHeM y Hux hard-xommerennuii (workshop, tutorial) mossomut copmupoBath y pebeHKa

LIEJIOCTHYIO CUCTEMY 3HAaHUM, YMEHHUU U HAaBBIKOB.

1.2. Leau 1 3a1a41 NPOrpaMmbl.



[lenbto mporpammbl sIBIsieTCS (OPMUPOBAHUE y OOYHAIOIIMXCS YCTOMYMBBIX TEOPETUUYECKUX
3HAHUH W KOTHUTUBHBIX IIPHUEMOB U YMEHHS «paboTaTh pyKamMu» IO CIETYIOUINM
HAIpPAaBJICHUSAM: MPOEKTHAs! JESATENbHOCTb, TEOPHS PEILIEHUsI N300pETATENbCKUX 3a/1a4, paboTa B
KOMaH/ie, a3poJMHaAMHIKa U KOHCTPYUPOBaHUE OCCHMIOTHBIX JIETATEIbHBIX allapaToB, OCHOBBI
PaZMOdIIEKTPOHUKN W CXEMOTEXHHKH, MPOrpaMMHUpPOBAHHUE MHUKPOKOHTPOILIEPOB, JETHAS
skcruryaranusi BAC (OecnuIoTHRIX aBUAIIMOHHBIX CHCTeM) ¢ ucnoib3oBanueM UU. Ilporpamma
HampaBjieHAa Ha pa3BUTHE B peOCHKE WHTEpeca K MPOCKTHOH, KOHCTPYKTOPCKOH U
OPEeINPUHUMATEILCKON  JESITeNbHOCTH,  3HAUUTENBHO  pacIIUpsIOUle  Kpyrozop U
00pa30BaHHOCTH peOCHKA.

3anauu:

OO6pa3zoBarebHbIC 3aa4H:

chopmMupoBaTh y OOYYalOUIMXCS YCTOMYMBBIE 3HAHWS B 00JAaCTH MOJCIMPOBAHUS U
koHcTpyupoBanus BAC u 1U;

Pa3BUTH Y 00YJAIOIIUXCsl TEXHOJIOTHYECKIE HAaBBIKK KOHCTPYHUPOBAHHS,

chopMupoBaTh y OOy4aroOUMXCs HaBBIKM COBPEMEHHOIO OpraHU3alMOHHO-?KOHOMHUYECKOTO
MBILUIEHUSI, 00€CTIEUMBAIOIINX COLMATIBHYIO aJalTAllMI0 B YCIOBUAX PHIHOYHBIX OTHOILIEHUH.
Pa3BuBatroniue 3anaun:

NOJJIEP’KaTh CAMOCTOATEIBLHOCTD B yUeOHO-IT03HABATEIbHOM 1€ATEIbHOCTH;

Pa3BUTh CIIOCOOHOCTB K caMOpealIn3aliy U EeNeyCTPEMIEHHOCTH;

c(hopMHpPOBaTh TEXHUUECKOE MBIIIJIEHUE ¥ TBOPUECKUN MOIX0]I K padoTe;

pa3BUTh HABBIKM HAy4YHO-HCCIIENOBATEIbCKON, WH)KEHEPHO-KOHCTPYKTOPCKOM M IPOEKTHOU
JeSITEIIbHOCTH;

pacCIupuUThb aCCOLIMATUBHLIC BO3MOKHOCTH MBIIIIJICHU.

BocmmraTensHbIE 3a0aUn;
chopMHpPOBaTh KOMMYHUKAaTUBHYIO KYJIbTYpYy, BHUMaHUE, YBaXKEHHE K JIIOISM;
BOCIIUTATh TPYAOII00UE, pa3BUTh TPYJOBbIE YMEHHS M HaBBIKH, PACIIMPUTH MOJIUTEXHUUYECKUI
Kpyro3op ¥ yMeHHE IJIaHUPOBATh paboTy MO peanu3alyy 3aMbicia, IpeIBUIeHUE pe3yabTaTa u
€ro JIOCTH)KEHUE;
chopMHpOBaTh CIIOCOOHOCTH K MPOAYKTUBHOMY OOIIEHHUIO U COTPYAHUYECTBY CO CBEPCTHUKAMU
Y B3pPOCIIBIMU B ITPOLIECCE TBOPUECKOMN AESATEIbHOCTH.

OTtianyuTebHbIE 0CO0CHHOCTH NPOTrPaMMbI

K OCHOBHBIM OTIIMUYHMTEIBHBIM OCOOEHHOCTSIM HACTOSAIIEH MPOrpaMMbl MOKHO OTHECTH
CJIEYIOIINE yHKTBHI:

e KelicoBast CUCTEMa O0YUYEHHUS;



® [IPOCKTHAs IEATCILHOCTD;

e HanpaBJIeHHOCTh Ha soft-sKills;

® UIPOTIPAKTHKA,;

e cpeja JUIs Pa3BUTHS Pa3HBIX POJIel B KOMaH/IE;

© COOOIIECTBO MPAKTUKOB (BO3MOYKHOCTH OOMIATHCS C IETHMH U3 APYTUX KBAHTYMOB,
KOTOPBIC MPEYCIEIH B MPAKTHKE CBOCTO HATIPABJICHNUS);

® HAIIPABJIEHHOCTh Ha Pa3BUTHE CUCTEMHOTO MBIIILICHHS,

e pediekcus.

Anpecat nporpamMmsl: [IporpamMma opueHTHMpOBaHa Ha JOIOJIHUTEIbHOE OOpa3oBaHUE
yualmxcs CpegHero mkonbHoro Bo3pacra (10 — 16 net). Oco6eHHOCTBIO eTel 3TOro Bo3pacTa
ABIIETCS TO, YTO B STOT MEPHO] MPOUCXOAUT IJIABHOE B PA3BUTHUU MBIIUICHUS — OBJIAJCHUE
MOJPOCTKOM TIPOLIECCOM OOpa3oBaHMs IMOHSTWUH, KOTOPBIA BemeT K BbIcmed Qopme
MHTEJJICKTYaJIbHOU JESITebHOCTH, HOBBIM croco0am mnoBefeHus. DyHKIUS 00pa3oBaHuUs
MOHSITUI JISKUT B OCHOBE BCEX MHTEIUIEKTYyalbHBIX U3MEHEHUI B 3TOM Bo3pacTe. J[is Bo3pacra
10 — 16 et xapakTepHO roOCIOICTBO JETCKOIO COOOIIECTBA Ha/l B3POCIbIM. 371eCh CKJIaIbIBAETCs
HOBasl collMajbHas cUTyauus pazputus. MneanbHas gpopma — 10, 4T0 peOEHOK OCBaMBaeT B 3TOM
BO3pacTe, C YeM OH peajbHO B3aMMOEHCTBYET, — 3TO 00JIACTh MOPAJIbHBIX HOPM, Ha OCHOBE
KOTOPBIX CTPOSITCS COLMalIbHbIE B3aMMOOTHOIIEHHs. OOIIEHHE CO CBOMMHU CBEPCTHUKAMH —
BEAYUIMIl THUII JACATEIBHOCTH B 3TOM Bo3pacTe. VIMEHHO 37ech OCBaMBAarOTCS HOPMBI
COLIMAJILHOTO TIOBEJIEHUSI, HOPMBl MOpAJIM, 3/1€Ch YCTAHABIIMBAIOTCS OTHOILIEHUS PAaBEHCTBA U
YBa)KEHUSI IPYT K JIPYTY.

JlomyckaeTcsi ydactue JeTeil Oojiee paHHEro Bo3pacTa MpU SIBHOM HAJIWYUH Yy HUX

CIIOCOOHOCTEH K ITO3HABATEILHOM ACATCIIBHOCTH B UHXKCHCPHO-TCXHUYCCKUX TUCHUIIIINHAX.

Cpok u 06beM peanuzanuu: yaeOHbIi roj /324 u3 pacuera 9 4acoB B HEJIENIO
Pexxum 3ansaTHii: 3 paza B Hemenmoo 1Mo 3 akaJeMUYEeCKHX 4YacoB (3 pas3a B HEAETIO 3aHSITHS
IPOBOJATCS OYHO U | pa3 M3 HUX JOMyCKaeTcs AMCTAHIMOHHO). [IpoaomKUTenbHOCTD 3aHATHS
80 mMuHyT ¢ nepepsiBoM 10 MunyT. /{1151 3aHATHI ONTUMAIBHO KOJIMYECTBO 6 YEJIOBEK B IPYIIIE.
KpaTtHOCTh 3aHATHI W UX TPOJOIDKUTEIHPHOCTh OOOCHOBBIBACTCS PEKOMEHIyEMBIMH HOpPMaMHU
CAHIIVH 2.4.4.3172-14, uenbio 1 3aJja4aMy MPOrPAMMBI.
®opmbl 00yueHust O0yueHre MPOBOAUTCS IO OYHOH (POpMe U TUCTAHIIUOHHO
®opMbl OPraHU3alMM JeATeIbHOCTH

dopma opraHuzany 3aHATUI: TPYNNOBas, UHAUBUIYaIbHAs, MHIUBUAYAJIbHO-TPYIIIOBAsI

u (¢poHTanpHas. [IporpamMmoli TpPEeTyCMOTPEHO MPOBEACHNE KOMOMHUPOBAHHBIX 3aHSATHM:
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3aHATUS COCTOSIT M3 TEOPETHYECKOW W MPAKTHYECKOW YacTei, mpudéM OoJiblliee KOJTHMYECTBO
BPEMCHHU 3aHMMACT UMEHHO MPAKTHYECKas 4acTh.

[Tpu nmpoBeneHNH 3aHATUI HCIIONB3YIOTCS Caeaytonme GopMbl paboThI:
JIeKuus-Iuaaor ¢ UCIOJIb30BAaHUEM METOa «IICPEBEPHYTHIM KJacc» — KOIja O0ydarom[iuMCs
npeaaaraeTesl K CIACAYIONIeMy 3aHSITHIO O3HAKOMUTCS ¢ Marepuanamu (B T.4. HaWJICHHBIMH
CaMOCTOSTENIHO) Ha ONpEACICHHYI0 TeMy s oOCykieHus B ¢Gopmare auanora Ha
IPEICTOAIIEM 3aHATHH;
Workshop u Tutorial (mpaktuueckoe 3amste — hardskills), 4yro mo cyru sBiusercs
PasHOBUIHOCTSIMH  MACTEP-KJIAacCoB, TIJie¢  OOydJaromMMCS  IPEJIAracTcs  BBIMOJHHUTD
OTpeIeTICHHYIO PaboTy, Pe3yJIbTATOM KOTOPOU SIBIISETCS HEKOTOPBIM MPOIYKT ((DU3UUECKUN UK
BUPTYaIbHBIA pe3ynbraT). bnuskuit anamor — QponTanpHas ¢opma paboOThl, Koraa
00ydJaronuecs: CHHXpOHHO PabOTaroT IO KOHTPOJIEM Ie/1arora;
KOH(EPEHIMH BHYTPHUKBAHTYMHBIE M MEKKBAaHTYMHBIE, Ha KOTOPBIX OOYYarOlIHecs IENISATCS
OITBITOM JIPYT C JPYTOM M PaCCKa3bIBAIOT O COOCTBEHHBIX IOCTHKEHHUSIX;
caMoCTosTeNIbHass paboTa, KOrja OOydJaroI[MeCs BBIMOIHAIOT WHIAMBUAYaIbHBIE 3aJaHHS B
TEUCHHE YaCTH 3aHSATHUS WA HECKOJIbKUX3aHSITHH.
mertokeiicoB (case-study), "mosrosoitmTypm” (Brainstorming), meroazamau (Problem-Based
Learning) umeroanpoekroB (Project-Based Learning). Ilpumep: keiic — 3TO KOHKpeTHast 3aja4a
(«cayuatiy — Case, auen.), KOTOPYH TpeOyeTcs peluTb, IJIsi 3TOTO0 B PEXKUME «MO3TOBOTO
HITypMay» TPEAIarafoTCs BapHaHTBl PEIIEHHs, IOCJIE€ OJTOr0 BAapPHaHTBl OOCYXKIAIOTCS |
BBIOMpAETCSI OJMH MM HECKOJIBKO MyTeH pEIIeHHs], IOCIe 4Yero Ui pelieHus Kelica
bopmupyrotcsi 6ojiee MEJKHE 3aJa4d, KOTOPble OOBEAMHSIOTCS B MPOCKT U PEATHU3YIOTCSA C

MMPUMCHCHUEM MCTOda KOMaH,ZIOO6pa3OBaHI/I$I.

Kpurepun u crioco0bl onpeneeHus pe3yibTATHBHOCTH

Buasbl koHTpOJIA:

BBOJIHBIN, KOTOPBIH MPOBOIUTCS TIEpe]] HauajaoM padOThl U MpeAHa3HAUCH IJIs 3aKPETIICHUS
3HAaHUM, YMEHUH U HaBBIKOB I10 NMPONJEHHBIM TEMaM;

TEKYIHU, TPOBOJUMBIN B X0J1¢ Y4eOHOT0 3aHATHS U 3aKPEIUISIONINI 3HaHUS 110 JAHHOM TeMe;
UTOTOBBIN, IPOBOJMMBIH MOCTIE 3aBepIIEHUs Bcel ydeOHOM MporpamMMal.

DopMbI IPOBEPKH Pe3yJIbTATOB:

HaAOII0/IEHUE 32 IEThMHU B TIPOIECCEPAOOTHI,

COPEBHOBAHUS;

HHIWBHUAYAJIbHBIC U KOJJICKTUBHBIC TCXHUYCCKUCTIPOCKTHI.



Oxunaemble pe3yJibTaThl
Ilpeomemmnuie:
npuoOpeTeHne 00yJaroIMMUCS 3HAaHUM B 00J1aCTH MOJENUPOBaHUs U KOHCTpyupoBaHus bAC;
3aHATUA 10 HACTOSIEH MporpaMme MOMOTyT oOyuaromumcs: copMHpOBaTh TEXHOIOTHUECKUE
HaBBIKH;
c(OpMUPOBAHHOCTh HAaBBIKOB COBPEMEHHOI'O OPraHHU3al[MIOHHO-3KOHOMHYECKOIO MBIIIICHHUS,
o0ecrnieunBaroIas COLMAIbHYIO alallTalluIO B YCIOBUSAX PhIHOYHBIX OTHOLIEHUH.

Memanpeomemnmnuie:
c(hOpMUPOBAHHOCTh Yy OOYYaIOIIMXCS CaMOCTOATENBHOCTH B  y4eOHO-TIO3HABaTEIbHOMN
JESITEIIbHOCTH;
pa3BuTHE CIOCOOHOCTH K CaMOpealin3alluil U 1eNeyCTPEeMIEHHOCTH;
c(hOpMUPOBAHHOCTh y OOYYAIOIIMXCS TEXHUYECKOTO MBIIUICHUS U TBOPYECKOIO MOAXO0/Aa K
pabore;
Pa3BUTOCTh HABBIKOB HAy4YHO-UCCIIEI0BATEIbCKON, NHKEHEPHO-KOHCTPYKTOPCKON U IIPOEKTHON
JESTEIIbHOCTH Y 00y4arouuxcs;
Pa3BUTBIC ACCOLMAaTUBHBIC BO3MOXHOCTH MBIIJICHUA Y o6yqa10m14xcs[.

Juunocmmnule:
c(OpMHUPOBAHHOCTh KOMMYHHMKAaTHUBHOM KyJbTypbl OOY4YalOIIMXCsl, BHUMaHUE, YBaKEHHE K
JIOTISIM;
pa3BUTHE TPYAOIIOOMS, TPYJOBBIX YMEHUI 1 HaBBIKOB, IIMPOKHUH MOJIUTEXHUYECKUN KPYro30p;
c(OPMHPOBAHHOCTh YMEHHUs IUIAHUPOBATh pPabOTy MO peaiM3allié 3aMbICiIa, CHOCOOHOCTh
NpeIBUIETh pe3yabTaT U JOCTUTAaTh €ro, MpU HEOOXOAUMOCTH BHOCHUTH KOPPEKTHUBBHI B
MepPBOHAYANILHBIN 3aMBICET,
c(OPMHPOBAHHOCTh CIIOCOOHOCTH K TPOJYKTHMBHOMY OOLIEHHIO W COTPYIHHYECTBY CO

CBCPCTHUKAMU U B3POCJIBIMU B ITPOLIECCE TBOp‘-IGCKOfI ACATCIIBHOCTH.

@DopMBI T0/IBE/IEHUSI UTOTOB pealIn3ally MPOrPaMMBbI
BBIMTOJTHEHUE MIPAKTHUECKHUX MOJIETOB (BU3yalnbHBIX U CFPV);
IpakTUYecKHe paboThl MO COOPKE, MPOrPaMMUPOBAHUIO U PEMOHTYKBAPOKOIITEPOB;

TBOpUYECKHUE 3aJjaHus (IOATOTOBKA IPOEKTOB U X MIPE3EHTALINS).

Ton Koi-Bo
Bo3spacr O0BeM yueOHOM mporpaMMBbl Buapt koHTpOIIS
oOyJeHus HEEb
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JlanHas oOpa3oBaTenbHas IMporpamma sIBJIS€TCS. BBOJAHBIM MOJYJIeM M M3Yy4aercs B
TE€YEHHE MEepBOM IOJIOBUHBI IepBoro yuebHoro roga (16 Hexenb, 6 YacoB B HEEIIO).
OOyyaromuecs BBIIOJIHAIOT 48 MPaKTUUECKUX 3aHATHH, IPOBOAATCS JBE KOHTPOJIbHBIX PaOOThI
BO BpeMs ayJUTOPHBIX 3aHATHH. [Io OKOHYaHUM Kypca MPOUCXOAUT 3aLUTa IPOEKTHONH pabOTHI.
BBoiHBII MOYJIb HACTOSIILIENW MPOTPAMMBbI aHAJIIOTUYEH /17151 BO3pacToB 6-10 u 14-16, pa3nuuasch
TOJIKO COOTHOILICHUEM NPAKTUYECKUX M TEOPETHUYECKHX 3aHATHI; yeM crapiue oOydaroluecs,
TeM OoJibllle HAYMHAET MpaKTUYECKas yacTh IpeodsiafaTh HajJ TEOPETUUYECKOH. DTO CBSA3aHO C
TEM, YTO CIIOCOOHOCTh K CaMOOOYUYEHHIO C BO3pacTOM IPSIMO IPONOPLUOHAIBHO BO3pPACTAcT,
MO3TOMY BCe OOJIbIIE TEOPETUYECKOI0 MaTepuala B MporpaMmMax ajis Bo3pacTtoB 14-16 Oyner
IpeJIaraThCs JUIsl CAMOCTOATEIBHOTO H3Y4EHUs.

dopma TpOBEACHMS 3aHATUH <«JIEKIUU» IOApa3yMeBaeT Takylo (GopMy 3aHATUH, B
nporiecce KOTOPBIX MPOMCXOAWT pa3ButHe T.Ha3. SOft-skills (Teopermueckux 3HaHuii u
KOTHUTHBHBIX IPUEMOB) 00yJaromuXcs, a UMEHHO:

TEXHOJIOTHS U300peTaTenbCcKoil pa3MUHKH U jJoruka TPU3;
IIPOTUBOpPEUHNE KaK OCHOBA U300pETEHMUS;

WJICabHBIM KOHEUHBIN PE3yJIbTaT;

ITOPUTM POEKTHPOBAHUS TEXHUUECKONW CUCTEMBI;
KOMaH1000pa30BaHue;

paboTa B KOMaH/I€;

JMYHAs! OTBETCTBEHHOCTh M TaliM-MEHEIKMEHT;
MPOEKTHAas JesTebHOCTD;

MIPOJYKTOBOE MBIIIIEHUE;

YHUBEpCaJbHas MUpaMua Mporpecca;

IUTAHUPOBAHKE U TIOCTAaHOBKA COOCTBEHHOT'O 3KCIIEPUMEHTA,

dopma HpOBEAEHUS 3aHATHH (IPAKTHUUECKUE 3aHATHUA» IOApPa3yMeBaeT TaKkyl (Gopmy
3aHATHI, B MPOIECCe KOTOPBIX MPOMCXOAUT pa3Buthe T.Ha3. hard-skills (HaBeikOB U ymeHmit)

00yYaromuxcsi, a MIMEHHO:



paboTa ¢ MPOCTHIM UHCTPYMEHTOM (OTBEPTKA, TTACCATHKH ),

pabota ¢ obopymoBanueM hi-tech-miexa (maiika, ma3epHas peska);

paboTa ¢ MpOrpaMMHBIM OOecCIedeHUuEeM (HACTPOWKa JIETHOIO KOHTpPOJUIEpa KBaJpOKONTEPa,
NPOCKTHUPOBAHUE paMbl KBaJPOKOIITEPA);

yIpaBJICHUE KBAIPOKOIITEPOM.

MarepuanbHO-TEXHUYECKOE 00ECIIEYCHUE CM. B TIPUIIOKCHUH 1.

[paBuia BeIOOpA MPOEKTA M IPUMEPHBIC TEMbI TPOCKTOB CM. B MIPUIIOKEHHH 2.

[Tpumepsl KEMCOB CM. B IPUIIOKEHUH 3

3 COJEPXXAHHUE JOIMOJHUTEJIBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI
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KoanuecTBo 4acoB

Nei/m | Ha3Banue pa3aena TemMbl DopMbI KOHTPOJIA
Teopusi | IIpaktuka | O4Ho
Pa3nen 1 «Teopus nosera
1 JIeTaTeJIbHOI0 aNInapara Tsxesee
BO3/IyXa»
HcTopus pa3BUTHsIIETaTEIbHBIX
1.1 PHA b 3 HabGmronenue,0ecena
arnraparos.
PaznoBuanoctu JIA. [lpumenenue
1.2 BITJIA Bunst BITJIA. YcrpoiicTBo 3 12,5 HabGmronenue,0ecena
MYJIBTUKOINTEPOB
Teopus aBnenust BIIJIA.Pyunoe
1.3 PHA YTIP ¥ 3 12,5 HabGmronenue,0ecena
yIpaBiIeHUE KONTEPOM
[Ton€éTHblN KOHTPOJLIEP. AKKYMYIISITOP.
Burarenu. KoHTposepsl
14 A . b p 3 12 TecTtupoBanue
JIBUTaTeNeil. beCKOIEKTOpHbIE
MOTOPBL. BO3TyIIIHBIN BUHT
Bcero 12 37
2 Pa3nen 2 «Pa3pa6orkabBIIJIA»
Teopernueckuit
Beinonnenuenpaktu
2.1 pacYeTMHOTOPOTOPHBIX 3 17,5 .
4eCKOHpaboThI
maTdopm. Beioop cxemMbl
Pabora B 6
BrinonnenuenpakTu
2.2 CUCTEMaXaBTOMATU3UPOBAHHOTOMPOEKT | 3 17,5 .
YeCKOHpaboThI
WPOBAHUS
Bcero 6 35
3 Pa3nen 3 «Coopka uHacTpoiika
KBa/IPOKONTEPA)
. BrinonnenuenpakTu
3.1 Pa6ota c LiPo akkymynstTopamu 4 20 . p
YECKONPabOThI
TexHuka 6€30MaCHOCTH MPHU
3.2 cOOpKe M HACTPOUKE KOIITEPOB,ITPH 5 20 Ha6mronenune,6ecena
MOJITOTOBKE K BBUIETY
CoOopka kBagpokonTepa. Y cTaHOBKa U Brinomsenuenpaxry
3.3 pxa KBasp pa- 4 20 yeckoipaboTsl. Tectu
HACTPOMKAIOJIETHOTO KOHTPOJIIEpa
pOoBaHHE
Bcero 13 60
Pa3pnen 4
4 «Bu3yajibHOENUJI0THPOBAHUEKBAIPO
KOnTepa»
Teopus pydHoro
4.1 BH3YaJIbHOTOITAJIOTHPOBAHUS. 4 20 HaGmronenune,0ecena
TexHukabe30macHOCTH
42 [Tpotieaypsl IPOBEPKUTOTOBHOCTH. 4 20 BrinmonHenuenpakTu
' ITnnotupoBannebIIJIA Bu3yanbHO 4eCKOMpaboThl
. BrinmonHenuenpakTu
BeImoHeHNE MPOCTEHIITMXITOIETHBIX .
4.3 mpoteyp. Tlocaka 2 20 yecKopaboTeL. TecTn
P P poBaHue
Bcero 10 60
5 Pazgea S «IIunorupoBanue ot
nepsoro Juua (pexum FPV)»
Teopus FPV nonéros.O6opynoBanue
5.1 p pyA 4 41 HaoOmonenue,0ecena
nepenaun Bugeon OSD
59 [Tonérnoe 3ananue u reopusiFPV 5 a1 Beinonnenuenpaktu
' nuiiotupoBanus. [onér nomapmpyry yeckorpabotel. Tectn
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poBaHue

Bcero

9 82

U 1oro

324 50 274

YYEBHO-TEMATHUYECKHWH IUIAH

Conep:kanue y4e0OHO-TeMATHY€CKOI0 MJIAHA

Pa3znen 1 «TCOPI/IH moJiera JIeTaTeJIbHOI0 anmapara Td:xkejice Bo31yxa»

Tema 1.1 I/ICTOPI/IH PAa3BUTHUsA JICTATECJIbHBIX allllapaToB.

Teopusi: Havyano Bo3ayxomiaBanus. [Ipoektsl nanepa u mapaurora Jleonapno na Bunuw.
Bozaymneiii map OpatbeB Monrosibdnre. Co3naHue NEepBUYHBIX KONTEPOB M COBPEMEHHOE

KOIITCPOCTPOCHHUC. HepCHCKTI/IBH HCIIOJIb30BAHUA KOIITCPOB.

TIpaktuxallucmpykmasic no mexnuke 6ezonachocmu u 80npocvl oxpauvi mpyoa. Illpasuna
bezonacnoco nogedenuss na yauye u 6 yupescoenuu. O3HaxomaeHue ¢ pabodum Mmecmom,
CMAanouHbIM 000pyoosanuem, uHcmpymenmamu. Pacckas o paouoynpasnsaemvlx MoOensx u ux

maccud)ukauuﬂx. Omeemwl Ha 60NpoOCsHL yuauuxcsl.

Tema 1.2 Buasl BIIVIA. YceTpoiicTBO MyJIbTHKONITEPOB

Teopusi:1. becnunoTHble Heympasisiemble;  (LIapbl-30HAbI, CBOOOJHBIE  a3pOCTAThI)2.
becnimnorHele aBTOMatnyeckue; 3. becnuiaoTHbIE AMCTAaHIMOHHO MUIOTUPYEMBIE JIETATEIbHBIE
ammapatel  ([AI1JIA). ®usudeckrie OCHOBBI JABIKEHHS Tel. BuIbl JIBIKEHUS  Tel
(mocTtymartenbHOE, BpalllaTelbHOE, paBHOMEpHOe U HepaBHOMepHoe). OcHOBHas 3ajaaya
MexaHuku. Pemenme O3M. Cucrema ortcuera. 3HAaKOMCTBO C CHUCTEMaMH KOOpPAMHAT U
crioco0amMH OIUCAHMS JIBWKEHHA (KOOPAMHATHBI W BEKTOPHBIA crocoObl). dusnveckue
BEJIMYMHBI, OMNMCHIBAIOIIME TOJNEThl (CKOPOCTh BbICOTA. KoOOpAuHATBHI, NpPOMIEHHBINH IyTh,
nepemenieHue). Bekropel. JlelictBue Han BekTopaMu. [Ipoekiuu BeKTOpa Ha KOOpAWHATHBIE

OoCH.

JIpakTuka: Bexropsl. BekTopa u onepanun Haj BekTopamu. PaboTta Ha 000pyaoBaHUH
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Tema 1.3 Teopusi ynpasiaenus BIIJIA. Pyynoe ynpasiieHue Kkonrepom

Teopusi: Pexxumel. Pyanoit noner. CtadmibHbIN 1oseT. GPS HaBuramms. YnpaBlieHHE IPOHOM C
tenedona. [lepBriii 3amyck W moArotoBka kK Hemy. [Ipoctbie MaHeBpbl. TUMHUYHBIE OMIMOKH.
IIpakTuka: Pyunoii pexxum nosnera (Manual Mode). Kontpons OecnimnoTHuka. YipaBiieHHE

KBaJPOKONITEPOM 10/ JTI00bIM yriiom. Pexum ynepkanus yria noneta (Attitude Holding Mode).

Tema 1.4 IlonéTHblii KOHTpPOJLIep. AKkymyJasTop. /{Burarenan. KonrpoJuieps! aBurarenei.

becko/uiekTOpHBbIE MOTOPBI. BO3AyIHBIA BUHT

Teopusi: DJNEKTPUUYECKUHA TOK. OJIEKTPUUECKHE CXEMbl, HUX OCHOBHBIE 3JIEMEHTHI.
[locnenoBarenbHOE M HapajjIebHOE COECAUHEHHUs MPOBOAHMKOB B 3JIeKTpocxemax. JlaTumku
KONTEPOB, HMX Ha3HAueHUe; (PU3NYECKUE BEIMYUHBI, H3MEpsAEMble JaTUUKaMH, €IUHULIbI
u3MepeHus. AKKyMyJsTOp Komrepa. Buuabl akkyMynsTOpoB, UX 3apsjika M S3KCIUTyaTalus.
Pannocurnanel (31€eKTpOMarHUTHBIE BOJHBI), CKOPOCTh HMX PpAaclpOCTpaHEeHUs B armocdepe.

Panuomnomexu.

IIpakTHka: yrpaBieHHe M0JETOM C TOMOIIBIO MyJIbTa yrpasieHus. Pabora Ha o0opynoBaHun

Pa3nen 2 «Pa3padorka BITJIA»

Tema 2.1 TeopeTnuecknii pacyeT MHOTO POTOPHBIX I1aT(opm. BeIOop cxembl

Teopusi: 3HakomcTBO ¢ getansiMu BJIA. 3HakoMcTBO ¢ paboueil mporpamMmoil. [Ipuémbl paboTh

PYYHBIM HHCTPYMEHTOM. TexHuKa 0€301acHOCTH P padOTe CPyUYHBIM HHCTPYMEHTOM

IIpakTuka: pacuéT MHOrO poTOpHBIX Matdopm. Pabora Ha oGopynoBaHUI

Tema 2.2 PaboTa B 6 cucteMax aBTOMATH3MPOBAHHOIO IIPOEKTHPOBAHMS

Teopml: MMPOCKTUPOBAHUE KOIITEpA MO 3aJTaHHBIM ITapaMETpaM.

IIpakTHKa: BHINOJIHEHUE TPOEKTA, IPAKTUYECKON paboThl. PaboTa Ha 06opynoBaHuN

Pa3nen 3 «COopka u HacTpoOiika KBaJPOKONTEPa»

Tema 3.1 Padora ¢ LiPo akkymyasitopamu Teopusi: COopka kopiiyca KBaJpOKONTEpA.

YcraHoBKa M MOJKIIOYEHHMEINIONETHOTO KOHTpoJuiepa. llogkimiodeHne OecKOJITIEKTOPHBIX
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JBUTATENE,aKKyMyJIsiTOpa, IOJIETHOTO KOHTpOJUIEpa K KOMIBIOTEPY. 3arpy3ka MpOIIMBKU

BIIaMSATh [IOJIETHOTO KOHTpOJLIEpa. Y CTaHOBKA IPOIEIIEPOB.

IpakTuka: Hacrpoiika ¢GyHKIMi yaepkaHuss BBICOTBI W Kypca. [loakmroueHuenysnbTa
yIpaBleHUs K TpHeMHHUKY. HacTpoiika mynbpTa yrpaBieHHs Yepe3CCHCOPHYIO maHenb. PaboTta Ha

000py1I0BaHUU

Tema 3.2 Texnuka O6e3onacHoCcTH NpU cOOPKe M HACTPOIKe KONTEPOB, NPUIOATOTOBKE K

BbLIETY

Teopml: 3HAKOMCTBO C HHCTPYKHHCﬁ «be3onacHoCTh MONETOB AJIs KBaJApOKOIITCPpa».

IlpakTuka: moNHas NpPOBEpPKAa BCEX CHUCTEM KBAJPOKONTEpa IMepel CTapTOM- IMPOBEpPKaA
KpEIUICHHUS BCEX Y3JIOB U KOHCTPYKIMI Ha KBaJpOKONTEpe W K E€rOKOPIYCY: BUHTHI, IOJIBEC,
mraccu; - MPOBEpKa YPOBHS 3apsfa TMOJETHOTOAKKYMYJISITOpa U aKKyMyJSTOpoB/OaTapell B
MyJbTE YIPABICHUS; - MPOBEPKA3AKPEILNICHHOCTH aKKyMyssTopa B THe3ae (Obumd cirydau
BbIManeHus mocielOHenpaBuiIbHOW YCTaHOBKH), - TpoBepka pabotrel failsafe pexuma u

PEKUMAABTOBO3BpAaTa HE OTJICTAA JAJICKO OT TOYKHU B3JICTA.

Tema 3.3 Coopka kBagpokonTepa. YCTaHOBKA H HACTPOHKA MOJIETHOTOKOHTPOJIJIepa

Teopusi: WHcTpykuus mo cOopke M HacTpoilke. TpeGoBaHusS MO TEXHUKEOE30MACHOCTH.
DNEeKTpUYECKHe MOJKJIFOUEHUS. Kommuiekranus KOHCTPYKTOPa,[IpOrpaMMHUPYEMOTO

KBaJJPOKOITEPA.

IIpakTnka: ycraHoBka KoHTpoJuiepa.Pabora Ha 000py10BaHUU

Pa3nen 4 «BusyajibHOe NHJIOTHPOBAHUE KBAPOKONTEPa)

Tema 4.1 Teopusi py4yHOro BU3yaJbHOI0 MUJIOTHPOBAaHUA. TexHUKa0€e301IaCHOCTH

Teopmusi: 3HaHNE 3aKOHOB M MECTHBIX ITPaBUJI, KOTOPBIE PErYJIUPYIOT BCE BOIPOCHI,CBSI3aHHBIE C
BJIQJICHUEM U YNIPABICHUEM JIPOHAMM.

HpaKTmca: CaMOCTOATEIIBHOC MUJIOTHPOBAHKUE.

Tema 4.2 IIpouenyps! nposepku roropHocTH. Ilnnoruposanne BIIJIABu3yanbHo

Teopusi: IloaroroBka KBaapokomnTepa K MepBoMy 3amycKy. IIpoOHbIN 3amyck Oe3B3néTa.
[IpoBepka Bcex y370B ynpasienus. [lepBriii B3néT. 3aBucanue Ha ManioiBbicoTe. [IpuBbikaHue K

IIyJIBTY YIIPABJICHHUS.
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IIpakTuka: B3ier Ha Mainyro BBICOTY. 3aBUCAHUE. YAepKaHHME 3aJaHHOW BBICOTBHIB PYYHOM
pexxume. [loner Ha Manoii BeIcOTE IO TPaeKTOPUH. TEeXHUYECKOEOOCTyKUBAaHHE KBAIPOKOITEPA.
AHanu3 ToieToB OmMOOK muioTHpoBaHus. [lomeTc ucmonb30BaHHEM (QYHKIUN yaepKaHHS

BBICOTHI U KYypcCa.

Tema 4.3 BoinoJiHeHHe npocTeiiliux nojaeTHbIX npoueayp. locaaka

Teopusi: OCHOBHBIE HACTPOMKM: PEXHUM IIOJ€Ta, MaKCHUMaJbHas CKOPOCTb JPOHA,PEXKUMbI
cbeMku. [IpaBuno Tpereit. Tpaekropuu nBuxenus. [InaBHoenepemenienne oobekTuBa. [Ipomer

BCKOJIB3b. [Iponer ¢ mogpémom kamepsl.O6et. CiienoBanue 3a 00bekToM. Crinpalts.

IIpakTHka: oTpaboTKa OCAIKH.

Paznen 5 «IIumorupoBanue ot nepporo jguna (pe:xxkum FPV)»

Tema 5.1 Teopust FPV noaéros. O6opynoBanue nepeaaqyu sujaeo u OSD

Teopnﬂ: OCHOBBI BHJCOTPAHCIIAAOWUHN: TPUHOUIIBI II€peaavun BHHGOCHFHaﬂa,YCTpOﬁCTBO )51
XApaKTCPUCTUKU TNPUMCHIACMOI'O 060py,[[OBaHI/I}I. yCTaHOBKa,HOI[KJHO‘IeHI/Ie n HaCTpOﬁKa

BUJIC0000PY0BaHUS HA MYJIBTUPOTOPHBIE CUCTEMBI.

IIpakTHka: nwioTupoBaHue ¢ ucrnonb3doBanuem FPV- o6opynoBanus.

Tema 5.2 IloaéTHoe 3aganue u Teopusi FPV nunoruposanus. [loaér nomapmpyry

Teopusi: UHCTPYKTaX Mepe NEPBbIMU yUEOHBIMU MOJIETAMH.

HpaKTHKaZ HpOBCI[eHI/IC y‘-ICGHBIX MOJETOB B 3aJIC, BBIIIOJIHCHUC 3aJIaHUM: «B3IIET - nocaaka»,
«YACPIKAHUC Ha 3aJlaHHOM BBICOTC», «BIICPCA-HA3A»,«BJICBO-BIIPABO», «TOYHAA IIOCAJKa Ha
YAAICHHYOTOYKY», «K0p060qKa»,«‘-ICJIHOK)), «BOCBMCPKa», «3MCI>1K3.>), «00JeT 10 Kpyry».

Paz6op aBapuitHbIXCUTYAITUH.

1.4. IJIAHUPYEMBIE PE3YJIbTATHBI
[IpenmonaraeMele pe3ysbTaThl OCBOSHHS IIOJIHOTO Kypca OOYYEHHs IO JIOTIOJHUTEILHOW
obmeoOpazoBaTebHONM  oOmiepa3BuBatomieli  mporpamme «becnuioTHbIe  JleTaTelbHbIE
annapaTtbl» CQHOPMYJIUPOBAHBI HWCXOAS W3 TpeOOBaHWA K 3HAHUSM, yMEHUSM, HaBBIKaM,
KOTOpPBIE YYaIUecs JOHKHBI TPHOOPECTH B Mpoliecce 00yUIeHUs Ha BCEX rojax, ¢ y4eToM Ilesei

U IIOCTABJICHHBIX 3a1a4.
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JluunocmHuwie PEe3Vibmanibl OC60EHUA OONONHUMENbHOTL 06W€06pa30661m€ﬂbH01/7

obuepaszsusaroweli npocpammbl

YBAXKUTCIIbHOC OTHOLICHHUE K KYJIBTYPC CBOCIO HApPOIa,

OTBCTCTBCHHOC OTHOIICHUEC K 06Y'-I€HI/IIO;

TOTOBHOCTb M CIIOCOOHOCTH K CaAMOpPAa3BUTHIO U CaMOO6p330BaHI/IIO Ha OCHOBC MOTHBALIMHU K
06yqumo M MMO3HAHUIO B 00J1aCTH Hay4YHBIX TCXHOHOFHﬁ;

6epe>KHoe OTHOIICHHUEC K NYXOBHBIM LICHHOCTAM,

HPAaBCTBCHHOC CO3HAHHUC, YYBCTBO, IIOBEACHUC Ha OCHOBC CO3HATCIILHOIO YCBOCHUA
06H_Ie‘leJ'IOBe‘leCKI/IX HpPaBCTBCHHBIX HGHHOCTeﬁ;

3CTCTUYCCKUC HOTpC6HOCTI/I, HCHHOCTH 1 1YBCTBA.

Memanpeomemnvie  pe3yibmamvl 0CE0EHUS OONOJHUMENbHOU 06ue0bpazoeamenbHoll

obuepaszsusarowell npocpammol

VYuyamuecs Hay4yaTcs Ha JOCTYIIHOM YPOBHE:

OCBaMBaTh CMOCOOBI peHIeHHs] MPoOJeM TBOPUYECKOTO M HAYYHOTO XapakTepa W OmpeiesieHus
Hanbosiee 3 (PEKTUBHBIX CIIOCOOOB TOCTUKEHUS PE3YIIbTATA;

OpTraHrU30BbLIBATE COTPYAHUYCCTBO C II€AAroroMm nu CBEPCTHUKaMU, pa6OTaTI) B I'pYHIIC;

BJIa/IETh OCHOBAMHU CAaMOKOHTPOJIS, CAMOOIICHKH,

MPOIYKTUBHO OOIIATHCS U B3aMO/ICIICTBOBATD;

Pa3sBUBaATh XyJO0KCCTBECHHBIC, ICUXOMOTOPHBIC, KOMMYHUKATUBHBLIC CHOCO6HOCTI/I;

pa3BHUBaTh HAOIIOAATEIHLHOCTh, ACCOIMMATUBHOE MBIIUICHUE, ICTETUUCCKUN U XYI0KECTBECHHBIN

BKYC U TBOPYECKOE BOOOPAKEHHUE.

IIpeomemnvie pe3ynbmamol 0c80eHUsI OONOIHUMENLHOU 00Ue0bpa308amenbHOl

obwepaszsusaioujeti npocpammbl

VYyaruecs mo3HakOMATCH:

C TEXHOJIOTHEH M3rOTOBJICHUS KBAIpaKonTepa u3 6pocoBOro Marepuania,
CO CX€MaMHM U3TOTOBJICHUS KBaJIpaKoITepa,
C UCTOpHUEH BOZHUKHOBEHHUS KBaJpaKonTepa

¢ npasuiamu Th, co cxeMaMu U3rOTOBJICHUS.
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VYwuamuecs Hay4arcs:

e TOAOWpATh KOPIYC, COOTBETCTBYIOIIKE IIETIH, IIOJOMPATh IBETA IS U3CIINN;

e UYHTATh CXEMBEI,

e  CaMOCTOSTEIHHO COOMPATH MOAETKHU 10 CXeMaM, BBIOUPATh U3/EIHs, KOTOPBhIC CaMU JIETH OyIyT
BBIIOJIHATD.

e oOpamarbcs ¢ KOJTIOIMKUMU M PEXYLIUMHU HHCTPYMEHTAMHU, KIEAIMMU COCTaBaMH,
VYuamuecs noixy4aT BO3MOXKHOCTb IIPHOOPECTH:

e TEpPBOHAYAIbHBIC MPEICTABICHHS O BIMSHUM HAYYHOT'O TBOPUECTBA HA PA3BUTUS ICTETUYECKOTO
BKYCa, BOOOpaxeHHUS;

e  HAaBBIKH HCIIOJIHEHUS TIOJICIIOK U3 OyMaru, KapToHa, Iractmaccal
Paznea 2 KOMILIEKC OPTAHU3AIIMOHHO-NIEJATOT'MYECKHX YCJIOBUM

Kanennapusie yaeOHbIC TPAQHUKH TOTOJIHUTEIHFHON 0011e00pa30BaTeIbHON 00IIepa3BUBAIOIICH
nporpaMMel «becnuI0THBIE JIeTaTebHbIe ANNAPATHD» €KETOJHO IPUHUMAIOTCS
[e/1IarOrMYecKM COBETOM B COOTBETCTBUU C YUE€OHBIMU IUIAHAMU, PACIIMCAHUEM Ha TEKYLIHH
y4€OHBIN IO/ U YTBEPKIAIOTCS TUPEKTOPOM yupexaeHus (cM. [Ipunoxenue 3).

Pa3nesa Ne 2 Oprann3zaumoHHoO-Nelaroruyeckne ycJIoBus

2.1 KanennapHusiii yueOHblii rpaguk Ha 2024-2025 yuyeGHblii roa

Cpok Pexum | IIponmomxu- Hepabouue KonunuectBo | KonmuectBo KonunuectBo
peaiv3alMM | 3aHATUN | TEIBHOCTh | Mpa3IHUYHbBIE y4eOHBIX y4eOHBIX 4acoB
IIPOTPaMMBI 3aHATUN JTHU HEJZIEIIb THEN

02.09.24 — | 3 pazaB | 80 munyt ¢ | 1-8 sHBaps, 23 36 108 324
31.05.25 HeJeno | mepepbiBoM | (eBpains u 8
no 3 10 munyT MapTa
4acoB

2.2YCJIOBUS PEAJIM3ALIUU TPOTPAMMBI
AnmapaTHoe H TEXHHYeCKoe o0ecrevyeHue:

— Pabouee mecTo 00yyaromierocs:
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HOYTOYK: TMPOM3BOAMTEIBHOCTh mporeccopa (mo Ttecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): ne menee 2000 equnuL; 00BEM ONEPATUBHON MAMSITH: HE MEHEE
4 T'6; oobpém nakomutens SSD/eMMC: ne menee 128 10 (WM COOTBETCTBYIOLIHH 110
XapaKTEPUCTHKAM MEPCOHATBLHBIN KOMITBIOTEP C MOHHUTOPOM, KJIABHATYpPOU U KOJIOHKAMH ),
MBIIIb.

Pabouee mecTo HacTaBHUKA:!

HOyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 — ananoruunas wim Oosee HOBas
mojenb, rpaduueckuii mpoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 —
aHaJioruyHash win OoJiee HOBas Mojeib, O00bEM omnepaTHBHON namsTtu: He MeHee 4 [0,
BuzaeoBsixoq HDMI 1.4, DisplayPort 1.2 wim 6osiee HOBast Mozienb (MIJIM COOTBETCTBYIOIINN 110
XapaKTepPUCTHKAM TIEPCOHATBbHBIN KOMIIBIOTEP C MOHUTOPOM, KJIABHATYPOI U KOJIOHKAMH ),
NPE3CHTAIIMOHHOE O00OpYJIOBaHUE C BO3MOXHOCTHIO MOJKJIFOYEHUS K KoMmMIbloTepy — 1
KOMILICKT;

GumuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas JOCKa, COOTBETCTBYIOIIUK HAOOp MHUChMEHHBIX
pUHAJIEe)KHOCTEH — | 1T.;

enuHas cetb Wi-Fi.

IIporpamMmmHoe o0ecnievyeHue:

oucHOe mporpaMMHOe 0OecrieueHue;

mporpamMmmHoe obecrniedeHue 1t TpéxmepHoro moaenupoBanus (Autodesk Fusion 360);
rpaduyeckuil pegaKkTop.

Pacxoanble MmaTepuaJibl:

Oymara A4 n1ist pUCOBaHUS U paclievyaTKu;

Oymara A3 s pucoOBaHUS;

Ha0Op NMPOCTHIX KapaHAalel — MO0 KOJIUYECTBY 00ydarOIINXCsl;

Ha0Op YEPHBIX MAPUKOBBIX PYyYEK — IO KOJIMYECTBY 00YUarOIINXCS;

kneit [IBA — 2 mr.;

KJIeH-KapaHall — 10 KOJMYECTBY 00yJaroIuXcs;

CKOTY MPO3pavyHbIi/MaTOBBIA — 2 MIT.;

CKOTY JIByCTOPOHHHMM — 2 IIT.;

KapTOH/TOPpoKapToH s MaketupoBaHus — 1200*800 mm, mo oOmHOMY JHCTY Ha IBYX
o0yJarmuxcs;

HOK MAaKETHBIH — 10 KOJMYECTBY 00yUaroIuxcs;

JIE3BUS JIJII HOXKa CMEHHBIC 18 MM — 2 1mT.;

HOYKHHIIBI — IO KOJINYECTBY 00YUaIOIINXCS;

KOBPHUK JUIS PE3KH KapTOHA — [0 KOJIMYECTBY 0OYUJaIOLIHXCS;
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PLA-nnactuk 1,75 REC HecKOabKHX
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2.3 ®OPMbI arrecranuu

IIpuémsbl 1 MeTOABI

Pazpen . Texunueckoe DopmMbI
Dopmbl OpraHu3anum JAupakTudeckuid
WM Tema . OCHAaIlleHHe NO/IBeCHMS
3aHATHI 0o0pa3oBaTeIbHOIO MaTepua .
NPOrpaMMblI 3aHATHI UTOrOB
npouecca
Teopust MyJIbTHPOTOPHBIX Jlexuus 3anucu B TETpajsix [Tonér Ha
P y poTop HHL, becena no Teme 3ansTHs, pasiix, WNHrepakTuBHas
CUCTEM. JUCKYCCHS CIPaBOYHBII cumynarope 0e3
N MHAMBUAYaJIbHas paboTa JI0CKa, HOYTOYK ¢
OcHoBb! ynpasieHus. I1oétol IIPAKTHYECKOE matepuan us [10 s ommnodoK
c I10 10, RC-niynbT
HA CUMYJISITOpe. 3aHSTHE 1I0JIETOB UWJIOTUPOBAHUS
Coopka u HacTpoiika Jlexuus, MHCTDYKIHSE 110 NurtepaktuBHass | TecToBbIe MONETHI
KBa/IpOKoNTepa. JUCKYCCHSI, Pa6ora B rpymnmnax, cBonie I:: };IK apoursi | POSK HOYTOYK C Ha
YueOHble m0IEThI. MIPaKTUYECKOE MHAMBUAYaJIbHAs paboTa DK, CTIp 110, COOCTBEHHOPYUYHO
matepuan u3 [10 s
3aHATHE, c 10 HONETOB KBaJIpOKOINTED, coOpaHHOM
workshop RC-mrynbT KBaJIPOKOIITEPE
Hacrpoiika, ycranoska FPV — WNHrepakTuBHAs
o0opyaoBaHus Jlexuus, JTIOCKa, HOYTOYK C
JIUCKYyCCHs, Pabora B rpymnmnax, CripaBOYHBIH 10, Beinonnenue
MPaKTUYECKOE UHAMBHUAYallbHas pabota | marepuan u3 [10 ans | kBagpokonTep, nonéros ¢ FPV-
3aHATHE, c I1O II0JIETOB ouku a1 FPV- 00opy0BaHuEM
workshop nosietoB, FPV-
MOJTYJTb
Pabora B rpynnax Han Meron 3anau, Hoyr6yk,
HHKeHEePHBIM MPOEKTOM. METO/]] KEHCOB, Pa6ota B rpymnmnax 3amucH B TETPaasIx MHTEpaKTHUBHAS 3ammra npoexkTa
paboTa B rpyrmmax JTIOCKa
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2.4. OUEHOYHBIE MATEPUAJIbI

B mannom pasaciic OTpaKaruTCAa OUCHOYHBIC MAaTCPpHAJIbl, ITO3BOJIAIOIIMC OIIPCACINTD

JOCTHIKCHUC YUAIIUMUCH TNIAHUPYCMBIX PC3YJIbTAaTOB.

Oyenka pesyrbmamusHocmu

peanuzayuu 0ONOIHUMENbHOU 001eodpazosamenvbHoll 0ouepazsusaueli nPocpammol

Bxoanasi AMarHOCTHKA

Huskuu yposens

Cpeonutl ypogeHs

Buicokuii yposens

Kpumepuit 1: Teopemuueckue 3nanus

[TonHoe oTcyTCTBUHE
MPECTABICHUN O JAHHOM

HallpaBJICHUHU

HMeroTcs npencTaBieHus O

JaHHOM HaITpaBJICHHUU

3HaHUE TEXHOJIOTHUA

M3TOTOBJICHUS KBAJPaKOIITEpa

Kpumepuui 2: Braoenue cneyuanvHot mepmunonocueti

He3nanue TCPMUHOJIOTUH

HU3Yy4aeMOro Kypca

He3nauutensHbie npoGenH B

3HAaHUEC TCPMUHOJIOTHUU KypCa

3HaHHNe TECPMHUHOJIOTUHA KypCa

Kpumepuii 3: Ilpakmuueckue ymen

Usl U HABLIKU NPEOYCMOMPEHHbLE NPOCPAMMOU

Heymenue nons3oBatbes (cnaboe
YMEHHE) N0JIb30BaThCS
KOJTIOIIMMH U PEKYIIMMHU
UHCTPYMEHTAMH, KIICSIIIMHU
COCTaBaMH; HEYMEHHUE
M0JIb30BaThCsl HHCTPYKIIMOHHO-

TEXHOJOTHUYCCKUMHU KapTaMHU

YMeer npaBUIIbHO MOJIB30BATHCS
pacrpocTpaHEeHHBIMU
WHCTPYMEHTAMH, UMEET
MIPEACTABJICHHUE O MOJIb30BAHUE
MHCTPYKIIMOHHO-
TEXHOJIOTMYECKOU KapTOH.
HmeroTcs HeOOIbIINE HABBIKH
paboThI C MPUPOTHBIM

MaTcpualioM, C npmiceﬁ, HHUTKaMH

YMeHue npaBUibHO
MOJI30BAThCSI HHCTPYMEHTAMU,
yMeHHe paboTaTth ¢
MHCTPYKIIUOHHO-
TEXHOJOTUYECKON KapTOM.
Nmerorcs HaBBIKK pabOTHI €
MIPUPOTHBIM MaTEPHAIIOM, C

HpsiKen

Kpumepuu 4: Teopueckue nagvixu

OTcyTcTBUs TBOpUECTBA B padoTe

HeOGomnpime nposiBieHus
TBOpPYECTBA B OCBOCHUHU Y4€OHOIO

Marepuaia

YMepeHHOE NPOsIBIICHHE
TBOpPYECTBA B OCBOCHUH

y4eOHOro Marepuana

Kputepun 5: CaMoCTOSATENBHOCTD

Heymenue paboratb

CaMOCTOSATECIIbHO

BHHSOHH‘ICCKI/IG IMPUMCHCHU A

CaMOCTOSITEIIBHOCTH PabOThI

[Tepuonuueckoe MpuMEHEHUS

CaMOCTOSITEIIbHOCTH B paboTe

21




Texkylas IMarH0CTUKA

Husxuii yposens

Cpeonutl yposens

Buicokuii yposens

Kpumepuui 1: Teopemuueckue sHanus

OtcyTtcTBUE 3HaHMM (cabbIe
3HAHUA) TEXHOJIOTUU
HU3TOTOBJICHUS U3JICIIHII,
HE3HaHUeE IPaBUJI oOpallleHus co

ClricquaJIbHBIMU HHCTPYMCHTaMU

He3naunrensHbie Hp06eHBI B
3HaHHUH TCXHOJIOI'NH U3IOTOBJICHUA

U3JIEITUN

HpOLIHOB 3HaHHUC TCXHOJIOT'UHN

HN3TOTOBJICHUSA U3CIINA

Kpumepuui 2: Braoenue cneyuanvHot mepmunoio2uu

Cnaboe 3HaHHe TCPMHUHOJIOTUH

Kypca

He3nauntenbHbie HpO6€HBI B

3HAaHUU TCPMHUHOJIOI'UH KypcCa

3HaHue TEPMHHOJIOTUHA KypCa

Kpumepuui 3: Ilpakmuueckue ymeHus u HagviKu, npeoycMompenHvle Npocpammou

Cnaboe yMeHUe 0JIb30BaThCs
ClicuaJIbHBIMU UHCTPYMCHTAMH,
ciabble HaBBIKH PabOTHI C
UHCTPYKIIMOHHO-
TEXHOJOTHYECKUMH KapTaMH,
ci1a0ble HAaBBIKYA BBLIIOTHEHHUS

U3JIETTNI

YMeHue IIpaBUJIbHO
[10JIb30BAThCS OOJIbIIEH YaCThIO
CIICHHUAJIBHBIX HHCTPYMCHTOB,
YMCHUCE BBITIOJIHATL U3ACIIUSA IIPU

HeOO0IbIION MOAACPIKKE IIeJarora

VYBepenHas paboTta ¢
MHCTPYKLIMOHHO-
TEXHOJIOTMYECKMOU KapTOH;
1eJIECO00Pa3HOE UCTIONIb30BAHNE
UHCTPYMEHTOB, aKKyPaTHOCTb,
SKOHOMHUYHOCTH B PaCXOJI0BaHUH
MaTepuasoB, IPOYHBIC YMEHUS U

HaBbIKU PabOThI

Kpumepuu 4: Teopueckue nagvixku

OTtcyTcTBUE TBOpUECTBA B paboTa

Coueranue penpoyKTUBHBIX U

TBOp‘-ICCKI/Iﬁ HaBBIKOB

Briasmkenne HOBBIX HIIEH,
CTPEMJICHHUE UX BOIUIOTUTH B

cBoel paboTte

Kpumepuui 5: Camocmosmenvrnocms

Heymenue paboraThb

CoueTaHne HaBBEIKOB

CTpCMHCHI/IC KaK MOXHO Jallc

CaMOCTOSITEITLHO CaMOCTOSITETEHOW PabOTHI TIOT MIPOSIBIIATH CAMOCTOSITEIIEHOCTD B
PYKOBOJICTBOM U KOHTPOJIEM pabote
neaarora
Hrorosas imarnocruka
Huszkuu yposens Cpeonuti yposers Buvicokuii yposens

Kpumepuii 1: Teopemuueckue 3nanus

Ciaboe 3HaHUE TEXHOJIOTHHA

HM3TrOTOBJIEHUE U3MEIINH, c1aboe

HesnauunTenbHblie npoOesl B

3HaHMH TCXHOJIOTMH

[IpoyHoe 3HaHUE U3TOTOBIICHHE

u3aenni
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3HAHUC ITPABUJT 0e30IMacHOCTH

Tpyna

HU3TOTOBJICHUS U3CIIUN

Kpumepuui 2: Bradenue cneyuanvHot mepmunoiocuu

Cnaboe 3HaHNE TEPMUHOJIOTHH

Kypca

HesnauunTenbHbie npoOesl B

3HaHUH TEPMHHOJIOI'UA KypcCa

OtcytcTBUE IPOOEIOB B 3HAHUU

TEPMHHOJIOTHH Kypca

Kpumepuii 3: Ilpakmuyeckue ymenus u HagviKu, npedyCMOmpeHHble NPOPaAMMOU

JlomyckaeT ommoOKku B
TEXHOJIOTUU U3TOTOBJICHUS
W3/1eJINI, HEAKKypaTHOCTh B
pabote, ommMOKH B OOpaIIeHu  co
CIIeMaIbHBIMA HHCTPYMEHTAMH,
ciabble HAaBBIKU paboTa ¢

TEXHOJIOTMYECKOW KapTOi

YMeHue pazpabaTbiBaTh
COOCTBEHHBIE DCKU3 U3ACINs,
JIOTTYCKAIOTCS HE3HAYUTEIIbHBIC
OIIMOKHU B TEXHOJIOTUH
HM3COTOBJIEHUS U3MIENNA,
MPUCYTCTBUE HABBIKOM
AKKypaTHOCTH, 9KOHOMUYHOCTHU
B paboTe ¢ MaTepuaiamH,
COOJTI0ICHHE TTPABHIT TEXHUKU
0€30MacHOCTH MO KOHTPOJIEM

rnejarora

VYBepeHHas pabora ¢
TEXHOJOTUYECKON KapTOl; yMEHUE
pa3zpabaTheiBaTh COOCTBEHHBIN
JCKU3 U3/ U TEXHOJIOTHIO €r0
U3TOTOBJICHHUSI; 1IeTIECO00pa3Hoe
UCIIOJIb30BaHNE HHCTPYMEHTOB,
AKKypaTHOCTh, 9KOHOMHUYHOCTH B

pacxoJ0BaHUH MATCPUAJIOB

Kpumepuu 4: Teopueckue nagvixku

Cnalble posiBIIEHUS TBOPYECTBA

YMepeHHHe IMPOABJICHUA

TBOpYECTBA B paboTe

HpOSIBJIeHI/Ie HUHAUBUAYAJIBHOT' O
TBOPYECKOTO MoAXoJa K

BBIITOJTHEHUIO JTFO00OTO M3JIETUA

Kpumepuui 5: Camocmosamenvrocmo

CiaOble HaBBIKHA

CaMOCTOSITENIbHOU PabOTHI

YMepeHHO€e POsIBICHHE

CaMOCTOATCIIbHOCTH B pa60Te

BricokopazBuToe ymeHue
CaMOCTOSATEIIbHO, 0€3 TOMOIIN

ncaarora, BbIIIOJIHATE U3CIIHS

2.5. METOANYECKHUE MATEPHUAJIbI

Opranuzanuyn  00pa3oBaTENbHOIO Ipoliecca IO JIONOJHUTENbHON 00I11e00pa3oBaTenbHON

oO1epa3BUBaroIIeH

nporpaMmMe OCYHIECTBIIACTCA OUYHO-3A0YHO,

8

cpynnax. KoMmnekcHbIe 3aHATHS mpoxondT 1o KOM6I/IHI/Ip0BaHHOMy TUITY, TaK KaK BKJIFOYACT B

ce0s IMOBTOPCHHUC HpOfII[GHHOFO, 00BsICHEHHE HOBOI'0, 3aKpCIUICHUC MaTCpuajla U MOABCACHUC

HUTOTOB.

Ha 3aHATHAX MCTIONB3YIOTCA CIEAYIOUINE hopmbl U MEMOObl Peanu3ayuu NPOPaMMbl.
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Paznuunbie ghopmbr yaeOHON pabOThHI (BHI 3aHATHS) CYILIECTBEHHO MOBBIMIAIOT 3(PPEKTUBHOCTD
3aHATUH W WHTepec oOydarommxcs K HuUM. [Iporpamma mpenycMarpuBaeT HCIOJIB30BaHUE
(bpoHTaTBHOHN, HHANBHUYAIBHOM, TPYyNIOBON (opM ydeOHOH paboThl ydyamuxca. @poHTanbHas
dopma mpenmonaraer moJady Y4eOHOro Marepuasia BCEMY KOJUICKTHBY — ydaIIUXCs.
WNumuBunyansHas Qopma mpennonaraeT CcaMoCTOATENbHYIO pabory ydamerocs. I[lpu stom
IeIaror OKa3blBaeT YYalleMyCsl TAaKyi0 IOMOIIb, KOTOpas HE IMOJABISIET €ro aKTUBHOCTH U
CIOCOOCTBYET BBIPAOOTKE HABBIKOB CaMOCTOSATENBHOW paboThl. B xone rpynmoBoil paboThi
y4armmMes IPeI0CTaBIISETCS BO3SMOXKHOCTh CAMOCTOSITETIBHO IIOCTPOUTH CBOIO pabOTy Ha OCHOBE
NpUHIOMNA JEIThIBHOCTHOTO MOAX0Ja. ['pynImoBble 3aHSATHS MO3BOJIIOT BBIIOJHATH CIIOYKHBIC
TpyAOeMKHe pabOThl ¢ HAMMEHBUIMMHU 3aTpaTaMH MaTepualia ¥ BpeMeHH. lIpu 3ToM KaxKablid
oOyJaromuicsi oTpadaTbiBaeT MPUEMBbl Ha OTIACIBHOM ()parMeHTe, KOTOPBIN SIBISAETCS YacThIO

Oejaoro u3acius.

Eciu roBoputh 0 popmax ydeOHBIX 3aHATHI, TO OCHOBHAS Macca y9eOHOTO BPEMEHH OTBOJIUTCS
Ha JICKIIMOHHO-TIPAKTHYECKUE 3aHATHUS, T/I€ ONTUMAIBHO COYETAIOTCS TEOPHUS U MPAKTHUYECKUE
yrpaxHeHus. ITo 00ycioBieHo crenudukoil Kypca: 4Toosl 3((HEKTHBHO OBJIa/IeTh HABBIKAMU
paboTel ¢ OyMarod W HUTKaMH, HYXXHO BCIEJ 32 TEOPETUYECKUM H3YYEHHEM IMPHEMOB
0oTpaboTaTh WX Ha TIpaKTUKe. B YuCcTOM BUIE NPAKTUYECKHE U JICKIIMOHHBIC 3aHSATHUS

MNpEaAcCTaBJICHEI B MCHBIIICH CTEIICHU.

IToMuMO NEKIMI U NIPAKTUYECKUX 3aHATHN ITporpamma MpeaycMaTpUBaeT BbICTABKH, KOHKYPCHI

HpO(i)GCCI/IOHaJ'IBHOFO MacCTCpCTBa, TCCTUPOBAHUC.

BricTaBku, SIPMapKH, KOHKYPCBI npodeccrnoHalIbHOTO MacTepCTBa  IO3BOJIAIOT
IIPOJIEMOHCTPUPOBATH PE3YJIBTATHl CBOMX TPYAOB 3a ONPENEIEHHBIN IMEPUOJ BPEMEHH. IJTO
MO3BOJISIET y4YaIIMMCSI KPUTUYECKH OLIEHHWBATh CBOM PadOThI, Jy4Yllle MOHATh UX JOCTOMHCTBA U

HEAOCTAaTKU, UYTO ABJISACTCA CTUMYJIOM JJISA JanbHEUIEero TBOPYCCKOTO pOCTA.

B nporpamme npeaycMOTpeHbl KOHTPOJIbHBIE Yachl MOCHe U3ydeHHs Kaxkaoro Onoka. Ha stux
3aHATUAX MEJaror MPOBOAUT TECThl, AHKETUPOBAHWE, BUKTOPWHBI, BBICTABKH C LENIbIO

BBISIBJICHHA Ka4CCTB 3HaHHI>'I, YMCHHﬁ, HaBBIKOB o6yqa101unxcn.

Uro kacaetcs memodog pabOThl, TO MporpamMma MpeArnojaraeT coYeTaHHsl PEnpOIyKTUBHOU U
TBOPYECKOM AEATENBHOCTH. BO BpeMsi 3HAKOMCTBA C HOBBIM MarepuajoM AESTENbHOCTb HOCUT
PEIPOAYKTUBHBIN XapakTep, TaK KaK ydalluecs BOCIPOU3BOASAT 3HAHUS U CIOCOOBI JCHCTBHIA.

PenponykTuBHast 1eATENBHOCTh BbIpaxkaercss B (opme ympaxkneHuil. [lowck HOBOro cCTHI,
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HOBBIX 3JIEMEHTOB, CO3JIaHUSI pabOT MO COOCTBEHHOMY 3CKU3Y SIBJSIETCSI IPUMEPOM TBOPUECKOU

NEeATEILHOCTH.

Cpenu MeETOIIOB, OIpENEeIIeMbIX 10 HCTOYHUKY WH(POpPMAIMW, Ha 3aHATHSX HCIOIB3YETCs
oObsicHeHWe (TIpU 3HAKOMCTBE COCBOMCTBAaMH OyMard, TpsOKH, HUTOK, C TEPMHUHAMH),
WHCTPYKTaX (OOBSCHEHUE MPABUIBHBIX MPUEMOB PabOTHI, UCTIPABICHUE U TPEIYNPEKICHHUE
ommoOoK), Oecena (HeoOXoauMa sl TPUOOPETEHUS HOBBIX 3HAHUN W 3aKPEIUICHHS] MX ITYyTEM
yctHOro oOMeHa MHeHHsiMH). Bonbmioe o00pa3oBaTelbHO-BOCIIUTATEIFHOE 3HAUCHHE HMEIOT
Occenmpl. JIeMOHCTpAIlMOHHBICE METOJBI PEATM3YIOT TPHUHIMII  HATJISITHOCTH  OOydYeHUS.
JleMOHCTpanus MPUCYTCTBYET MPAKTUYCCKH HA Ka)/IOM 3aHSATHU M COYETACTCS CO CIIOBECHBIMU

MCTOAdaMU.

[Tegarory HEOOXOAMMO JTOOMBATHCS PAITMOHATLHOTO BEIOOPA METOIOB ¥ ONITUMAIBHOTO UX

COUCTaHusA.

Bocnumamenvnas cocmasejiAiowas pes3yiomanios.

VBiedeHue pe6éHKa I/I36paHHLIM BUJOM ACATCIIBHOCTU BbIPAKACTCA B IIPOABIICHUHN MWHUIIUATHBBI
Ha 3aHATHH, CUCTEMATUYCCKOM YYAaCTHU B KOHKYpPCaX U MCEPOIPHUATUAX U PE3YJIbTATHUBHOCTU
ACATCIIBHOCTH. CnocoOHOCTB pa6OTaTL B KOJUICKTUBC W OCIWUTHCA JIMYHBIM OIIBITOM.

OTBETCTBEHHO OTHOCHUTCS K pPe3y/IbTaTaM BBIIOJIHAEMOU paboThl.

Tematuka 3aHATHH CTPOUTCS C YYETOM HHTEPECOB  YyYalllUXCA, BO3MOXKHOCTH HX
CaMOBBIpAKEHHs. B Xoie yCBOEHMS IE€TBMH COJEP)KAHMS IPOTPaMMBbl YYHUTBIBAECTCS TEMII
pa3BUTHS CHEUUAIBHBIX YMEHHM M HaBBIKOB, CTENEHb MPOJBUHYTOCTH MO 00pa3oBaTEIbHOMY
MapuIpyTy, YpPOBEHb CaMOCTOSITEILHOCTH, yMeHue paboTtarh B KojulekTuBe. IIporpamma
MO3BOJISIET WHAMBUIYATU3UPOBATh CI0XKHbIE pabOThI: Oosiee CHUIBHBIM AETAM OyAeT WHTepecHa
CIIOKHAsi KOHCTPYKIUSI, MEHEe IMOATrOTOBIEHHBIM, MOXXHO MpPENoKUTh padoTy mpouie. Bcee
3aHATHS YCTPOEHBI TaK, YTO KaXKJO€ 3aJaHhe JaeT BO3MOXHOCTh PEOEHKY MpOSBISATH CBOU

TBOPYECKHE CITOCOOHOCTH, HE OTPAaHUYMBAsi CBOOO Ty, BOOOpaXkeHue 1 (paHTa3uIo.

PaznooOpaszue mpodecCHOHABHBIX TEXHUK, XY/I0KECTBEHHBIX MPUEMOB Ha 3aHATHUSX MTOMOTAET
PaCKpBITh HHANBUIAYaJbHBIE BO3MOXHOCTH U CITIOCOOHOCTH KaXIO0TO, TO €CTh MPOSIBUTH CBOE S,
OTKPBITh Ce0sl, KaK JTUYHOCTh. | 1aBHAs OCOOCHHOCTh 3aHSATUN - WHIAWNBUAYAIBHBIH MOIXOJ K

KaX/I0MY peOCHKY, Hay4yuTh UX paboTaTh C pa3HbIMU MaTEpUaTaMu.
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3aHATHA IO nporpamMme nNpoBOAATCA Ha OCHOBC 06L[II/IX neaaroruuyCCKux npurHyunoes.

1) [MpuHIMI TOCTYIMHOCTH H MOCJIEAOBATEIBHOCTH MPEAIoaraeT I[MOCTPOCHUE Y4eOHOTro

mponecca OT IIpOoCTOro K CI0KHOMY.

2) Yder BO3paCTHBIX OCOOCHHOCTEH — COJEp)KaHHEe M METOAWKa pabOThl JOJKHBI OBITH

OpHUECHTHUPOBAHEBI HA ,Z[eTCfI KOHKPETHOI'O BO3pacTa.

3) [lpuHiMn — HAMIATHOCTH — MPEANOJiaraeT  IIMPOKOE  HCIOJb30BAHWE  HAIVIAAHBIX W
TUJAKTUYECKUX  TOCOOMH, TEXHHYECKUX  CpPEACTB  OOydeHMs, JeNalNMX  y4eOHO-

BOCITUTATEILHBIN Mporiecc 6omee 3PpPeKTHBHBIM.

4) TlpuHIMIT CBSI3M TEOPUUM C NPAKTUKOW — OPraHWYHOE COYeTaHHEe B paboTe ¢ JCThbMU

HeO6XO,I[I/IMI>IX TCOPECTUYCCKHUX 3HAaHUU U IMPAaKTHYCCKUX YMCHHﬁ, 1 HAaBBIKOB.

5) [lpuHUMI pe3ylbTATUBHOCTH — B IPOrpaMMe JOJDKHO OBITh yKa3aHO, YTO Y3HACT U YeMy

HAYYHUTCS KQXKIBI PEOCHOK.

6) [IpuHIMIT aKTyalbHOCTH MPEIOIaraeT MaKCHMAaIbHYI0 TPUOIHKEHHOCTh COJCPKAHUS

nporpaMmsl K p€aJibHBIM YCIIOBUAM JKU3HU U ACATCIIbBHOCTD I[CTCI\/JI.

7) TlpuHIHI AATEIBHOCTHOTO MOAX0/a — JI00BIC 3HAHUS MPUOOPETAOTCS PEOCHKOM BO BpEMsI

aKTUBHOH JIEATCIbHOCTH.

8) [lpuHIUI  KyJIBTYpOCOOOPAa3HOCTH  OCHOBBIBACTCS ~ HA  LEHHOCTSX  PETHOHANBHOIA,
HAI[MOHAJIbHOW M MUPOBOH KYJIbTYpPbI, TEXHOJIOTHUYECKH PEATU3YETCS IO CPEACTBAM KYJIbTYPHO-

CPEIOBOTO MOAX0/a K OpraHU3aINH IeITEIBHOCTH B JETCKOM O0BETUHEHNUH.

9) HpI/IHI_II/Il'[ rapMOHHUU TOPOCTOTHI U KPACOTHI JIC)KUT B OCHOBC J000Tr0 BuJaa JACATCIBbHOCTH,
OIHOBPCMCHHO SABJISICTCA KPUTCPUCM TBOp‘ICCKOfI ACATCIIBHOCTHU U PE3YJIbTATOM B IPOLCCCC

CaMOpa3BUTHS TBOPUYECKUX CIIOCOOHOCTEMH.

3aHATUSA CTPOATCA TaKUM 00pa3oM, UYTOOBI yyalllMecsi CO3HATEJbHO M aKTHBHO OBJIA/ICBAIU
3YHamu, 4ToObl y HUX pa3BUBAIACh TBOPUYECKAS aKTUBHOCTh M CaMOCTOATEIBHOCTb. TOJBKO C
Y4€TOM OJTHUX IHPUHIMIIOB MOT'YT OBIThb JOCTUTHYTHl BBICOKME pE3YyJIbTaTbl B OBJAJCHUU

O6yanOH_[I/IMI/IC$I S3HaHUAMU U IMTPAKTUICCKUMHU HaBbIKAMH.

Ileoacocuueckue mexHoocuu, UCIOJb3YEMBIC 110 ITPOrpaMmMe
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«becnujIoTHBIE JIeTaTeIbHbIE anmnaparTrbsn»

Texnonozusn oughghepenyupyemoco o06yueHus CiocOOCTBYET CO3JAHUI0 ONTHUMAIbHBIX YCIOBUH
JUIL Pa3BUTHS WHTEPECOB W CIIOCOOHOCTEH ydanmmxcs. MeXaHW3MOM peaji3alliH SBISHOTCS

MCTOJAbl MHAUBUAYAJIBHOI'O O6Y'-IGHI/I$I.

Texnonocus MUYHOCMHO-OPUEHMUPOBAHHO2O 00YUeHUs — ITO OpraHW3alHs BOCIUTATEIHHOTO
nporecca Ha OCHOBE IIYOOKOTo YBaKEHHSI K JIMYHOCTH PeOEHKA, ydu€re O0COOEHHOCTEH ero
WHIUBUAYAJIBHOI'O Pa3BUTHUA, OTHOLICHUA K HEMY KaK K CO3HATCIbHOMY, IIOJHOIIPABHOMY M
OTBETCTBEHHOMY YYaCTHUKY OOpa3oBaTeJIbHOTO mporecca. IT0 (HOpPMHUPOBAHHUE IIEITIOCTHOM,
CBOOOJTHOM, PACKPENOMIEHHON JIMYHOCTH, OCO3HAIOMICH CBOE JIOCTOMHCTBO W YBaKalOIICH
JIOCTOMHCTBO ¥ CBOOOY JIPYTUX JTFOJICH.

Texnonocus npobremHo2o 00OyueHus CTAaBUT CBOCH IEJbI0 PpA3BUTHE I103HABATEIHHOMN
AKTUBHOCTHU U TBOp‘IGCKOﬁ CaMOCTOATCIIBHOCTHU YyHalIUXCA. Mexanuzmom peairsanuun ABJIACTCSA
MIOUCKOBBIC METOJIbI, IIpHeMa IOCTABKHM [MO3HABATEIbHBIX 33Jad, MIOCTABHUB IEPEe]] YYallMMUCS
3aj1auy, KOTOPYIO OHH BBITIOJHSIOT, UCTIOJB3Ysl MMCIOIUECS Y HUX 3HAHUS U YMCHHUSI.

Texnonoeus paszeusarowezo 00yyeHuss, TPA KOTOPOM TJABHOM WENBIO SIBISIETCS CO3aHUE
YCIOBHM  JIJIT  Pa3BUTUS TICUXOJOTUYECKHX OCOOEHHOCTEH: CIOCOOHOCTEH, WHTEPECOB,
JUYHOCTHBIX Ka4yeCTB W OTHOLICHHUH MEXIY JIOAbMH, TpPU KOTOPOM YYHUTBHIBAIOTCA H
UCIIONB3YIOTCS. 3aKOHOMEPHOCTH pAa3BUTHS, YPOBEHb M CHOCOOHOCTH wuHAuMBHIyyMa. I[lon
pa3BUBAOIIMM OOyYE€HHEM IIOHMMAETCS HOBBIM, AaKTUBHO-AESATENBHBIM CIOCO0 00ydeHwus,
UAYIIAA Ha CMEHY 00BSICHUTEIHHO-UILTIOCTPATHBHOMY CITOCO0Y.

Texnonoeuu compyonuuecmea peaqnu3ylOT paBeHCTBO, MAPTHEPCTBO B OTHOMICHMSIX Iearora u
pebenka. Ilemaror u yuamiyiecss COBMECTHO BBIPAOATHIBAIOT IIENH, COAEPIKAHME, NAlOT OIICHKH,
HAXOJISICh B COCTOSIHMH COTPYTHUYECTBA, COTBOPYECTBA.

300posvecbepezarowjue mexnoro2uu — Co3IaHNE KOMIUIEKCHOW CTPATETUH YIIYUIICHUS 3JOPOBbS
yUanmxcs, pa3padoTka CHCTEMBI MEp 110 COXPAHEHHUIO 3JI0POBbS JCTECH BO BpeMs O0yICHHUS U
BBIPa0OTKA 3HAHUI U HABBIKOB, KOTOPBIMH JIOJKEH OBIIAJACTh YUaIHIACS.

Hngpopmayuonnsie mexnonozuu, ACTIOIB3YIONINE CIICIHATbHBIE TEXHUYECKHE HH(POPMAIIMOHHbIE

CpEICTBa: KOMIIBIOTED, ayIN0-, BUJEO-, TEJIE- CPEACTBA OOYUECHHUS.

Hcnonb30BaHue MEpeYNCICHHBIX TEXHOJIOTHI XapaKTepu3yeT LeOCTHBINA 00pa3oBaTeIbHBIN
mporiecc U sBisieTcs: GOpMON OpraHu3aIui y4eOHOM U TBOPUYECKOM JACSITEIIbHOCTH, T/I€ KaXKIbIi
peOCHOK HE TOJIBKO 00eCTIeunBaeTCs TIOJTHOM CBOOOI0i TBOPUYECKON WHUIIMATUBBI, HO U
HYXKJaeTcs B MPOIyMAaHHOW CTpaTErnu, 0TOOpE CPEACTB BRIPAXKCHHUS, TUTAHUPOBAHHUH

JACATCIIbHOCTH.
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Memooduxa npogedenus 3aHAmus

OCHOBHBIE CTPYKTYPHBIE AJIIEMEHTHI

chynumeﬂbuaﬂ yacme. 11oka3 TOTOBOTO U3ASINS OTJCIHLHO U B KOMIIO3UIIUH

Iloozomosumenvhas yacms. Pazdop HopM CI0KHOTO U3AEIHSL, ONPEIEICHUE €0 UCXOIHBIX

dbopm.
OcnosHas yacms. 1103TanTHOE U3TOTOBJICHNUE U3ACIHS 10 HHCTPYKIIHH.

Saxnouumenvnasn yvacms. CaMoCTOSTEIIbHAS pa60Ta 110 06pa3uy HJIN 3aBCPIICHUC U3OCIIHNA,

JOTIOJIHEHHUE €T0 CAMOCTOSITEILHOM Q)aHTaSHfIHOIZ YaCTbIO.

KOHmpOJZbHO'u3M€pum€]lebl€ mamepudaiibl

Pa3nes nporpaMmmsbi MeTtoabl KOHTPOJIS

1 rox o0yuenust

OpranuzanoHHbIN CobecenoBanue
AHKeTHpOBaHME

I1.PaGoTa ¢ npupoIHEIM Bompocs k Oecene

MarepuaioM Kaprouku-3ananus

HpaKTI/I‘leCKOC 3aJaHuc.

AHanM3 ¥ caMoOaHaau3 JIETCKUX padboT

HaoOmronenune
[II.MonenupoBanue Ha VYcerHblii onpoc
MJIOCKOCTH. Bomnpocsr k Gecene

HpaKTI/I'-IeCKOG 3aaHuE€ C TBOPYCCKUM YKIIOHOM

Kaproukn-3ananus

IV. Bsasanue kproukoM YcTHBIT onpoc

Bompocs k Oecene

IIpakTHdeckoe 3aJaHu€e C TBOPYECKUM YKIOHOM
AHanu3 u caMoaHaIu3 IeTCKUX padoT

Kaprouku-3ananus

OTH JONOTHUTEIBHBIE Pa3pabOTaHHbIE KOHTPOJIbHO-MU3MEPHUTEIbHBIE MaTepHalbl TO3BOJISIIOT
BBICTPOUTHh 3((EKTUBHYIO CTPATETHIO TI0 Pa3BUTHUIO CHOCOOHOCTEH KaKIOro ydJailerocsd,

a 3HAYUT cenaTh Ui HETO KaKI0€ 3aHATHE MPOIYKTUBHBIM. MPaKTHYECCKHH (B MacTEpCKOii),
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HpOCKTHLIﬁ MCTOBI.

2.6 KasenpapHo-TeMaTH4YeCKoe IVIAHMPOBAHUE

Paznen

Hara

Yacos

O4YHO

Yaco
B

JIUCT

Jlexuuun

[Ipaktn

Ka

Tema 3angaTus

Beenenue.

02.09

3HaKOMCTBO, Oecena,
00CyX/IeHUE TIeIIeH,
I/IHI[I/IBI/I[[yaJ'HJHOC
BI)ICTpaI/IBaHI/Ie
TPAEKTOPUH POCTA.

04.09

3HaKOMCTBO C
MacTEepCKOH, 00ydIeHHUE
paboTs! Ha
000pyIOBaHUH U C
HHCTPYMEHTOM.
Texnuka
0€30IacHOCTH.

Pa3nea 1 «Teopus
10J1eTa JIeTATeJIbHOI0
anmnapara Tsakesee

BO3/yXa»

06.09

Tema 1.1  Hcropus
Pa3BUTHA JIeTaTeJlbHbIX

anmnaparos.

09.09

Haugaio
BO3/TyXOTJIAaBaHUSI.

11.09

IIpoexTs! 1U1aHEpa U
napauttora Jleonapao
na Bunun.

13.09

Bo3ayuisslii map
O6patpeB MoHTONB(DEE.

16.09

Co3naHune MepBUYHBIX
KOIITEPOB U
COBpPEMEHHOE
KOIITEPOCTPOEHHE.

18.09

IlepcnexTussl
HCIOJIb30BaHUSA
KONTEPOB

Tema 1.2 Buasl BIIJIA.
YcrpoiictBo

MYJBbTHKOIITEPOB

20.09

Becrmnorneie
HEYIPaBIsEMBIC;
(1mapbI-30H7EI,
CcBOOOIHEIE
a’pocTaThl).

23.09

becnunorHbie
aBTOMaTHYECKHE.

10

25.09

becrmunorHele
JHMCTAaHIUOHHO
MIHJIOTHPYEMBbIe
JeTaTebHbIe
anmnapatsl (JITJIA).

11

27.09

du3nyecKkre 0CHOBBI
JABHIKCHUA TCII.

12

30.09

Buns! qsmxenus ren
(mocrynarenbHOE,
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BpallaTenbHoe,
paBHOMEpHOE U
HEPaBHOMEPHOE).

13

02.10

OcHoBHas 3aa4da
MEXaHHKHU.

14

04.10

Pemenne O3M.

15

07.10

Cucrema otcuera.

16

09.10

wWw| W w w

Nl N N DN

R R Rk e

3HAKOMCTBO C
cHCTEeMaMH KOOpP/IMHAT
U crocobamu
OIMCAHUsI IBMKCHHUS
(KOOpaUHATHBIN U
BEKTOPHBIN cOCOOBI).

17

11.10

dusnyeckue
BCJIMYHUHEL,
OIMHMCHIBAIONINE TTOJICTHI
(CKOpOCTBH BRICOTA.

18

14.10

Koopnunatsl,
TIPOUJECHHBIN NYTh,
TepeMeIIeHue).

19

16.10

BexkTopsl.

20

18.10

JevicTBue Hax
BEKTOpaMHU.

21

21.10

[Tpoexunu BekTOpa Ha
KOOPJIMHATHBIE OCH.

Tema 1.3 Teopus

ylnpasJjeHus BILJIA.
Py4Hoe ylnpaBJieHHe

KOIITEPOM

22

23.10

PexxuMel.

23

25.10

Pyunoii noner.

24

28.10

CTaOUILHBI MOJIET.

25

30.10

GPS nasuramus.

26

01.11

W| Wl W W W W w w

e I ] I T ) ) B S

N N N N N DN N DN

YrnpagieHue IpoOHOM ¢
TeneoHa.

27

06.11

w

-

N

IlepBriii 3amyck u
TIOJITOTOBKA K HEMY.

28

08.11

IIpocTsie MaHEBPEI.

29

11.11

TunuuHbie OMINOKH.

Tema 1.4 Tloaérubiii
KOHTpOJLIep.
AKKYMYJISATOP.
JABurarenn.
KonTpoJiepsl
JABUTaTejIel.
beckoJsiiekTOpHbIE
MOTOPBHI.

Bo3aymnbii

BHHT

30

13.11

ONeKTpUIECKUil TOK..

31

15.11

OnexTpuueckue
CXEMBI, IX OCHOBHBIE
JJIEMEHTBI.

32

18.11

ITocnenoBarenpHOE 1
napajuieIbHOE
COCIUHCHUA
TIPOBOTHUKOB B
JJICKTPOCXEMaXx.

33

20.11

Jatuuku konTepos, UX
Ha3HaYCHUCE;
¢dusnyeckne
BEJMYUHEI,
HU3MepsieMble
JATYNKAMH, ¢ITUHUIIBI
HU3MEpEHUsL.
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34

22.11

AKKYMYJISTOD
KoTTepa.

35

25.11

Bunpl akkyMynsTOpOB,
WX 3apsaKa u
9KCIUTyaTaIHsL.

36

27.11

Paguocurnaisl
(3TeKTpOMarHuTHEIE
BOJIHBI), CKOPOCTB UX
pacnpocTpaHEeHHs B
aTMmocdepe.

37

29.11

Paguonomexu

Pasnen 2 «Pa3zpaborka

BIIJIA»

02.12

Tema 2.1
Teopernueckunii pacuer
MHOI'0 POTOPHBIX
miargopm. Bbi6op

CXEMbI

38

04.12

3HaKOMCTBO C
netansamu BJIA.

39

06.12

3HaKOMCTBO ¢ pabodeii
IIPOrpaMMOi.

40

09.12

[puémsl paboThI
PYYHBIM
UHCTPYMEHTOM.

41

11.12

TexHuka
6e30macHOCTH IIpU
pabore cpy4HbIM
HHCTPYMEHTOM

Tema 2.2 PaGora B 6
cUCTEeMAax
aBTOMATU3HPOBAHHOIO

NMPOCKTHPOBAHUSA

42

13.12

MPOEKTUPOBAHHUE
KOIITepa 110 33IaHHBIM
HapaMeTpam.

43

16.12

NPOEKTHPOBAHHE
KOIITepa Mo 33/IaHHbIM
napaMeTpam.

44

18.12

NPOEKTHPOBAHHE
KOIITepa Mo 33/1aHHbIM
napaMeTpam.

45

20.12

MPOEKTHPOBAaHHUE
KOTITepa MO 3aJaHHBIM
rapamerpam.

46

23.12

IIPOEKTUPOBAHHE
KOTITEepa I10 33aHHBIM
rapamerpam.

47

25.12

IIPOEKTUPOBAHHE
KOTITEepa I10 33aHHBIM
rapamerpam.

48

27.12

MIPOEKTUPOBAHHE
KOIITEpa IO 3a/IaHHbIM
napamerpam.

49

08.01

MPOEKTHPOBAHHE
KOIITepa MO 33/IaHHBIM
napaMeTpam.

50

10.01

MIPOCKTUPOBAHHE
KOTTepa 1o 3aaHHbIM
rnapamerpam.

51

13.01

MIPOECKTUPOBAHHE
KOTITEepa 110 33aHHBIM
rapamerpam.

10

Pazpen 3 «Coopka m

15.01
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HACTPOIKa

KBaJIpoKkonTepa»

11

Tema 3.1 Pa6ora ¢ LiPo

AKKyMYJISITOPAMHU

52

17.01

Co6opxka Kxopiryca
KBaJIPOKOIITEPA.

53

20.01

YcranoBka u
MOIKIIOYEHUEITOJIETHO
T0 KOHTpOJuIepa.

54

22.01

TTonxmrouenue
0ECKOIIIEKTOPHBIX
JIBUTaTEJICH,
AKKyMYJISITOPA,
MOJICTHOT'O
KOHTpOJLIEpa K
KOMIIBIOTEPY.

55

24.01

3arpy3ka npoImBKU
BIIAMSTH ITIOJICTHOI'O
KOHTpOJUIEpA..

56

27.01

YcraHoBka
TIPOTEIIIEPOB

12

Tema 3.2 Texnuka
0e3omacHoCTH npu
cOopke ® HacTpoiike
KONTEPOB,

NPUIOATOTOBKE K

BbLIETY

57

29.01

3HaKOMCTBO c
HUHCTpYKLHEN
«be3omacHoCTh
MOJICTOB IS
KBaJIPOKOIITEPAY.

58

31.01

MOJIHAs TPOBEpKa BCeX
CHCTEM KBaJIpOKONTEpa
nepen CTapTOM-
MpOBEpKa  KpeIIeHHs
BCEX y3JI0B u
KOHCTPYKLHH Ha
KBaJIPOKOIITEPE H K €ro
KOpITyCy: BHHTHI,
mojxBec,  I[AacCH; -
TpoBepKa YpOBHSA
3apsia MOJICTHOTO
aKKyMyJsTopa u
aKKyMyJIITOpOB/0OaTape
51 B IIyJIbTE
yIpaBIeHUS;

59

03.02

- IpOBepKa
3aKPEIUICHHOCTH
AKKyMYyJISITOpa B
THE3/le MpOBEpKa
pa6ortsi failsafe
pexHuMa U pexxuma
aBTOBO3BpaTa He
OTJIETAas! JAIEKO OT
TOYKH B3JIETA.

Tema 33 Coopka
KBaJpoKonrepa.
YcraHoBKa U HACTPOHKA

MOJIETHOTOKOHTPOJLJIepa

60

05.02

Huctpykuus o
cOOpKe M HaCTpPOUKeE.

61

07.02

TpeboBanus Mo
TEXHUKE
0E30MIacHOCTH. .

62

10.02

DNeKTpUIeCKue
IO IKITFOYCHUSL.
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63

12.02

Kommnekranus
KOHCTPYKTOPa,
MIPOTPaMMHPYEMOTO
KBaJIPOKOTITEPA

Paznen 4 «BusyanabHoe
NMUJIOTHPOBAHUE

KBAaJIPOKONTEPa)

14.02

Tema 4.1 Teopus

PY4YHOIO BU3YAJIBHOI'O
NUWJIOTHPOBAHHUA.

Texunkade3onacHoCTH

64

17.02

3HaHue (denaepanbHbIX
3aKOHOB W MECTHBIX
TIpaBHII, KOTOpBIE
PETyIUpYIOT BCE
BOTIPOCHI, CBSI3aHHBIE C
BIIaJICHUEM u
yIpaBJIeHUEM
nponamu. BK PO,
DAIIL

Tema 4.2 Tlpouenypsl
NpPOBEPKH TOTOBHOCTH.
ITnaoTupoBanue

BIIJIABu3yajibHO

65

19.02

ITonroroska
KBaJpOKOITEepa K
MIEPBOMY 3aIyCKY.

66

21.02

[IpoOHbIit 3amyck 0e3
B3JIETA..

67

24.02

IIpoBepka Bcex y3i10B
YIpaBJICHHUS.

68

26.02

IIepBblii B3JIET.

69

28.02

3aBrcanne Ha MaJIOi
BBICOTC.

70

03.03

IIpuBbIKaHuE K MyIbTY
yIpaBJICHUs

Tema 4.3 BoinmojHeHue
NPOCTEHIIUX TMOJETHBIX

npouenyp. Illocaaka

71

05.03

W W W w w w

W W W w w w

OCHOBHBIE HACTPOIKH:
peXuM nosnerta,
MaKCHUMaJIbHas
CKOPOCTb APOHA,
PEKHMBI CHEMKH.

72

07.03

IIpaBuno Tpereit.
Tpaextopuu
JIBHDKCHUSL.

73

10.03

IInaBHOE
nepeMeleHue
00BEKTHBA.

74

12.03

IIponeT BCKOIb3b.

75

14.03

IIponet ¢ nogbEMOM
KaMephl..

76

17.03

Oouer.

77

19.03

CraenoBaHue 3a
00BEKTOM.

78

21.03

W W W w w

R R R NN

N N N | -

Crupans

Paznen 5
«IIunoTrupoBanue oT
NepBoro Juua (pexum

FPV)»

24.03
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Tema 5.1 Teopus FPV
noJjiéroB. O6opyroBanue

nepenaum suaeo u OSD

79

26.03

OcHOBBI
BUJICOTPAHCIISILIVHN:
NPUHLMIBL  [Iepeladn
BUJICOCHTHAJIA,
YCTPOMCTBO u
XapaKTePUCTUKH
MPUMEHIEMOTO
000pyIoBaHUsL.

80

28.03

YcraHoBka,
MOIKIIOYEHHE U
HacTponKa
BHICO000PYIOBaHUL
Ha MYJIbTHPOTOPHBIC
CUCTCMBI.

Tema 5.2 IloaétrHoe
3aganne u teopus FPV
nuiaorupoBanus. Iloaér

NOMAPUIPYTY

81

31.03

Brimonnenue
MPOCTENIINX
MOJICTHBIX MPOLIEAYP.
Ilocanka

82

02.04

Brimonnenue
MPOCTENIINX
MOJIETHBIX TPOLEYP.
ITocanka

83

04.04

Brimonnenne
MPOCTEHIINX
TTOJICTHBIX TPOLIEAYD.
ITocanka

84

07.04

Bremonnenne
MPOCTEHIINX
TTOJICTHBIX TIPOLIEAYD.
Ilocanka

85

09.04

Bremonaenne
MpOCTEeNIINX
MOJIETHBIX MPOLIEAYP.
Tlocanka

86

11.04

Brimosinenue
MpOCTEeNIINX
TOJIETHBIX MPOLEAYD.
TTocanka

87

14.04

Bremonnenne
MPOCTEHIINX
TOJIETHBIX TPOLEAYD.
TTocanka

88

16.04

Brmonnenue
MPOCTEHIINX
MOJIETHBIX ITPOLELYD.
Tlocanka

89

18.04

Brimosinenue
MpOCTENIINX
MOJIETHBIX MPOLIEAYD.
TTocanka

90

21.04

Brimosinenue
MPOCTEHIINX
TOJIETHBIX MPOLEAYD.
TTocanka

91

23.04

Brmonnenue
MPOCTEHIINX
TOJIETHBIX MPOLEAYD.
Tlocanka

92

25.04

Brmonnenue
TPOCTEHIINX
TIOJICTHBIX TIPOIIEAYD.
TTocanka

34




93

28.04

Brmonnenue
MIPOCTEHIINX
TTOJICTHBIX TPOLIEAYD.
ITocanka

93

30.04

Brimoaenne
MPOCTEHIINX
TTOJICTHBIX TPOLIEAYD.
ITocanka

95

05.05

Bremonaenne
MPOCTENIINX
MIOJIETHBIX MPOLIEYP.
Ilocanka

96

07.05

Breimonnexnue
MPOCTENIINX
MOJICTHBIX MPOLIEAYD.
Tlocanka

97

12.05

[IpoBenenune yueOHbIX
noJETOB B 3alIe,
BBINOJTHEHHUE 33/1aHHH:
«B3JIET - TIOCAIKAY,
«yIepaHue Ha
3aJJaHHOH BEICOTEY,
«BIIEpE-HA3a»,
«BIICBO-BIIPABOY,
«TOYHas 1ocajKa Ha
yIaJEeHHYIO TOUKY»,
«KOpOoOOUKay,
«YEITHOKY,
«BOCBMEPKay,
«3MeiiKa», «obIer 1mo
Kpyry». Pazbop
ABapHUIHBIX CUTYaIUH.

98

14.05

[IpoBeneHne yaeOHBIX
MoJIETOB B 3aJe,
BBITIOJTHEHUE 33JIaHHI:
«B3JIET - TIOCAJIKaY,
«yJepkaHue Ha
3aJJaHHOU BBICOTE,
«BIIEpeA-Ha3a1y,
«BJIEBO-BITPABOY,
«TOYHad M0CajJKa Ha
YAAJIEHHYIO TOUKY»,
«KOpoOOUKay,
«UEITHOKY,
«BOCBMEPKaY,
«3MeliKay, «o0JIeT 1o
Kpyry». Pazbop
aBApUUHBIX CUTYaIHIl.

99

16.05

[IpoBenenne yaeOHBIX
MOJIETOB B 3aJI€,
BBITIOJTHEHHE 3aJaHUHN:
«B3JIET - TIOCAJIKaY,
«yaepkaHue Ha
3aJIJaHHO# BBICOTEY,
«BIIEpEI-HA3ATY,
«BIICBO-BIIPABOY,
«TOYHas MOCajKa Ha
YIAJICHHYIO TOYKY»,
«KOpoOOYKay,
«YEITHOKY,
«BOCBMEPKa,
«3MeHKay, «00JIeT 10
Kkpyry». Pazbop
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aBapUIHBIX CUTYaIUH.

100

19.05

[IpoBenenune yueOHbIX
MOJIETOB B 3aJ€,
BBIIIOJTHEHHE 3aJaHUMN:
«B3IIET - IOCAIKAY,
«yIepXKaHue Ha
3aJJaHHOM BBICOTEY,
«BIIEpEeA-HA3aI,
«BIIEBO-BIIPABO»,
«TOYHAas TocajKa Ha
YIICHHYIO TOUKYY,
«KOpoOOYKay,
«YEITHOKY,
«BOCBMEPKaY,
«3MeiiKa», «obeT 1mo
Kpyry». Pazbop
ABApHUIHBIX CUTYyAaIH.

101

21.05

[onérHoe 3ananue u
teopust FPV
MTHJIOTHPOBAHMS.
ITonér no mapupyry

102

23.05

[TonérHoe 3ananue u
Teopust FPV
MIJIOTUPOBAHHUS.
ITonér no Mapumpyty

103

26.05

ITonérHoe 3ananue u
Teopust FPV
MIJIOTUPOBAHUS.
ITonér no Mapmpyry

104

28.05

ITonérHoe 3ananue u
Teopust FPV
MTHJIOTHPOBAHMS.
ITonér no mapupyry

105

30.05

[onérnoe 3ananue u
Teopust FPV
MTHJIOTHPOBAHMS.
ITonér no Mapumpyry

106

ITonérHoe 3ananue u
teopust FPV
MIJIOTUPOBAHUS.
ITonér no mapupyry

107

ITonérHoe 3ananue u
teopust FPV
MIJIOTHPOBAHHUS.
ITonét mo mapupyty

108

[HonérHoe 3ananue u
teopust FPV
MTHJIOTHPOBAHMS.
[Tonét mo mapupyty
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2.7 CIIMCOK JIMTEPATYPBI

1. Cuoucoxk JUTEPaATYphbI, peKOMeHI[OBaHHLIﬁ neaaroram (KO.]'[.]'[el"aM) AJIF OCBOCHUSA JAHHOI0O BUJA J1€ATCJIbHOCTH

Ne ‘ HanmeHnoBanue
OcHoBHast
1 benunckas FO.C. Peanuzaius TUIIOBBIX MaHEBPOB YETHIPEXBUHTOBOIO BepTojeTa. MOJIOAEKHBINH HAYYHO-TeXHHUECKU BecTHUK. MITYV]
um. H.D. Baymana. Daextpon. xypH. 2013. Ned, Pesxum noctyma: http://sntbul.bmstu.ru/doc/551872.html (nata obpamenus 31.10.2016).
2l'ypesinoB A. E. MoaenupoBanue ynpasieHusi kBagapokontepom Wuxenepusiii BectHuk. MI'TY um. H.D. baymana. DnekTpoH. KypH.
2014 Ne8 Pexxum moctyma: http://engbul.bmstu.ru/doc/723331.html (nata o6parenus 31.10.2016).
3Edumos. E. IIporpammupyem kBaapokontep Ha Arduino: Pexum moctymna: http://habrahabr.ru/post/227425/(nata oopamienns31.10.2016).
AVuHctutyr  TpaHcmopta u  cBs3U. OCHOBBI  adpOAMHAMHKM M JuHamuku  monmera. Pura, 2010. Pexum  pmocryma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf(xara oopamienns31.10.2016).
SKanaruukoB A.H., Kpumenko A.I1., TkaueB C.b. [lomycTiuMble IPOCTpaHCTBEHHBIE TPAEKOPUH OECITMIIOTHOTO JIETATENLHOIO arlnapaTa B
BEPTUKAJIbHOM MJIOCKOCTH.
Hayka u oopaszoBanue. MI'TY um. H.D. Baymana. Diextpos. xypH. 2012. Ne3. Pexxum nocryma: http://technomag.bmstu.ru/doc/367724.html
(TIQ’T‘Q I\RY\QYYTQUTIG Q1 1n 9“1 R\
6 MapTbiHOB AK. DKCrepuMeHTaIbHAs a’pOIMHAMUKA. M.: l'ocynapcTBeHHOE
M31aTEIbCTBOOOOPOHHOUIIPOMBIIILIEHHOCTH, 1950.479¢.13 . Mupormnauk.B. Teopust _aBromatndeckoro vympasieHUs. JIMHEHHBIE CHCTEMBI.
JlonoaHuTeabHast
7 Penakumst Tom'sHardwareGuide. FPV- mynbTukonTepsl: 0030p TEXHOIOTHH U xkene3a. 25 utons 2014, Pexxum gocrtymna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
3 Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center, Moffett Field, California. P. 21. Pexxum moctyma:
httn:lhananar svriatinnevicetamedivriicinn are naca anvlniihlicatinnelhitllrtcim I Tame ndf (aoama - Rwnoxrrarrrza 21 10 INTAN
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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
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf

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 1.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.

Daosrunanoncrura-httn-/leal aaltn fi/niihlicatinne/ndf_filac/olini11 _niihlic ndf( mara aGnarmrerruaa 21 10 201R)

11

LIPO SAFETY AND MANAGEMENT: Pexxum mocryna:

httn:llanrahnt nam anilleninnarvtltraininallinna cafatvs (TMama ARwnasrsasrrre AN 1N 18N

12

Murray R.M., Li Z, Sastry S.S. A Mathematical Introductlon 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

Jlexmu ot «Konrep-skcnpece» https://youtu.be/GtwG5ajQIvA?t=1344

2. Cnucok JUTEPATYPHbI, peKOMeH}IOBaHHOﬁ YuyamuMmces, 1J1dl YCIICHIHOT0 OCBOCHUA JaHHOM 06pa30BaTeJ’lLHOﬁ IporpaMmabI

1

Jlexuuu ot «Komnrep-akcnpece» https://youtu.be/GtwG5ajQJIvA?t=1344

https://www.youtube.com/watch?v=FF6z-bCo3T0

http://alexgyver.ru/quadcopters/

3. Cnmcok JMTepaTypbl, PeKOMEHA0BAHHOI POANTE/ISIM B Le/ISX paclIMpeHusi ANana3oHa 00pa3oBaTeJbHOI0 BO3/1eHCTBUA H IIOMOLIHU

PoOaMTEJSIM B 00y4YeHHH H BOCTIMTAHUM PeOeHKa

1

[TonGopka xypHanoB «1llkona ag poguteneit» ot uzaarensckoro noma MI'TIY «IlepBoe centsops» nmoa pea. C.Conopeliunka

https://drive.google.com/open?id=0B_zscjiLrtypR2d1d1p0T1ZGLWM
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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://alexgyver.ru/quadcopters/

2.8 Ilpunoxenus

MNPUJIOKEHHE 1

MarepuajibHO-TeXHUYeCKoe o0ecreuyeHue

Ne Hazunauenune/kparkoe onucanne | Croumocrs | KosmmyecrBo | Hroro
HaumenoBanue

n/n (pyHKIMOHAIA 000PY10BAHUSA

1 YuebHoe (00513aTEIbHOE) 000PYI0BAHME

OcHoBHOI HAOOp (pamMa, 3am4acTu, MOTOPHI, MPOTIEIUIEPHI,
1.1 | perynsTopsl, MOJETHBIM KOHTPOJUIEP, paauoanmnaparypa, | Habop mist cOopku kBagpokornrepa
3apsi/ika, aKKyMYJISTOPBI)

1o Kommnext nns FPV-nioneroB (kamepa, Bugeonepeaatyuk, | KommuiekT 1uist mosieToB OT IEpBOro

' BUJICONIPUEMHHK, aHTEHHbI, MOHUTOPUYUK, OaTapeiKu.) Tuna

KoMruieKT 115t u3ydeHust OCHOB PaIHOIIEKTPOHUKHU U

13 IPOTrpaMMHUPOBAaHUSI MUKPOKOHTpoOJIIepoB (6opToBoit | KommuiekT ass mporpaMMHpOBaHus

' KOMITBIOTEP, PaIUOMOJIEM, BUJICOKAMEPA, DIIEKTPOHHKA, KonTepa

[10)
Konrep /1t HauaaIbHOrO 3HAKOMCTBA,
1.4 KBanpoxonrep
0TpabOTKH a30B MHWJIOTUPOBAHUS

L5 Ksagpokomnrep ¢ poTokamepoii Ha Komrep miist 06yuenune adpochEMKe,

TUpPOCTaOUIN3MPOBAHHOM IOJIBECE

HacTpoiike u oociyxuanuio BAC
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KonBepromnnan 115 o0yueHus

HAacCTpoMKe, 00CITyKUBaHUIO U

1.6 Koungeprormnan
skcruryaraiuu bBAC nepcneKTUBHBIX
TUIIOB

dorokamepa Juisl yCTAHOBKHU Ha

1.7 doTtokamepa
KOHBEPTOILJIaH
BAC nns o6yueHus azam

1.8 VYyebnas BAC camoneTrHoro Tuna MUJIOTUPOBAHUS OECTIUIOTHBIX

CaMOJICTOB

KonTep m1st oTpabOTKH HaBBIKOB
KBazpokornrep € 3 1on. akKyMyJIITOpaMHu, JOII. 3apsiAKON
1.9 MTAJIOTHPOBAHUS, TPOBEACHUS
Y 3aIIUTON BUHTOB

a’pOCHEMKH
3HaKoOMCTBO ¢ puHUIMnamMu 3D-
1.10 Pyuxa qns 3D-newatun
neyaTH
2 KoMmnbroTepHoe odopyoBanme
2.1 Hoytbyxk Pa6ora c 110 BITIA
2.2 Mpib Pa6ora c I1K n/mnm HoyTOykom
Tym0a st XpaHeHUs U 3apsAIKd
2.3 Tenexxka A 3apsSAKU U XpaHEHUS HOYTOYKOB

HOYTOYKOB
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24 Moy MHoro(}yHKIIHOHAIBHOE YCTPOHCTBO
2.5 CeTeBOM YIUIMHUTEIIb CeTeBOM YUIMHUTEIb
3 IIpe3enTanuonHoe 000pPyI0BaHHE
nojiaya H(GOPMAIIMOHHOTO
3.1 LED nanens
MaTepuana
3.2 Hacrennoe kpernnenne kperieane LED manenn
4 PacxogHble MaTepHaIbl M 3aMIaCHBIE YACTH
5 Mebeanb
Pa3menienue y4eHUKOB B y4eOHOM
5.1 KommiekT mebenu
KabuHeTe
5.2 CBeTUIBHUK HACTOJIbHBINA raJOr€HOBBIN Ocsenienue
CO6op Mycopa U IPOYHX HETMHIIEBHIX
5.3 Kop3unsl 1y Mmycopa
OTXOJIOB
MNPUJIOKEHHE 2

IIpaBuiia BbIOOpa TeMBbI IPOEKTA
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Crioco6b! perieHust mpo0IeM HAYMHAIOMIMMU HCCIIEI0BATEISIMA BO MHOT'OM 3aBUCST OT BBIOpaHHOW TeMmbl. Hajmo momoub neTsM HallTH Bce
IyTH, BeIyIIUe K JOCTHXKEHHIO IIeTH, BBIACTUTH OOLICTIPUHSATHIC, OOLIEN3BECTHRIE U HECTaHIAPTHBIE, aJbTEPHATUBHBIC; C/eNaTh BbIOOp, OLIEHUB
3(PEKTUBHOCTD KaXKI0TO crioco0a.

IIpaBuao 1. Tema nomkHa ObITH MHTEpeCHa peOEHKY, NOJDKHA YBIeKaTh ero. Mccnenoparenbckas pabora 3¢@exkTuBHa TONBKO Ha
I00poBOJIBHOM OcHOBE. Tema, HaBsi3aHHAs YYEHUKY, KaKoi Obl B&YKHOIM OHA HU Ka3aiach B3POCIBIM, HE JaCT TOJHKHOTO dddekra.

IIpaBuio 2. Tema gomKHA OBITH BBIOJHUMA, PEIICHUE €€ JOJDKHO OBITh MOJIE3HO yYacTHUKAM HccieqoBaHus. HaTonkHyTh peOeHKa Ha Ty
U/IC10, B KOTOPO OH MakCHUMaJIbHO PEalM3yeTcs KaK HUCCIIe0BaTelNb, PACKPOET JIyYllle CTOPOHBI CBOETO MHTEJIEKTA, MTOJYYUT HOBBIE HOJIE3HbIE
3HAHUs, YMEHUS U HAaBBIKH, — CJI0XKHAsA, HO HE0OX0quMas 3ajaya JUls eaarora.

IIpaBuio 3. Tema nomkHA OBITH OPUTHHAIBHON C 3JIEMEHTAaMH HEOKUIAAHHOCTH, HEOOBIYHOCTH. OPUTHHAIBHOCTD CIIEyeT MOHUMATh, Kak
CIIOCOOHOCTh HECTAHJAPTHO CMOTPETh HA TPAJULIMOHHBIE IPEAMETHI U SBJICHUS.

IIpaBuao 4. Tema pgomkHa ObITH TakoW, YTOObI paboTa Moryia OBITH BBIIOJIHEHA OTHOCHTENBbHO OBICTpO. CHOCOOHOCTH AONTO
KOHIIEHTPUPOBAaTh COOCTBEHHOE BHUMaHME Ha OJHOM OOBEKTE, T. €. JOJTOBPEMEHHO, ILIEeJeYCTPEMIIEHHO paboTaTh B OJHOM HAalpaBlICHUH, Y
HIKOJIbHUKA OTpPaHUYEHHA.

IIpaBuio 5. Tema nommkHa ObITH HocTynmHOW. OHA MOJDKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSIM JeTel. DTO KacaeTcs HE TOJBKO
BbIOOpa TEMbI MCCIIEI0BaHUSA, HO U (DOPMYIMPOBKU U O0TOOpa MaTepuana ais ee pemeHus. OnHa U Ta ke mpolieMa MOXKET pelaThesi pa3HbIMU
BO3PACTHBIMH I'PYIIIaMHU Ha PA3JIMYHbIX 3Tanax o0y4eHusl.

IIpaBuio 6. Coueranue xenaHuil 1 BO3MOXHocTel. BbiOupas TeMy, neiaror JoKeH y4ecTh HAIUYUE TpeOyeMbIX CPEJICTB U MaTepUalIOB —
uccienoBarensckoil 6a3pl. Ee oTcyTCTBHE, HEBO3MOXKHOCTH COOpaTh HEOOXOIMMBIE JaHHbIE OOBIYHO MPUBOIST K MOBEPXHOCTHOMY PEIICHHIO,
NOpoXkAatoT "mycTocnoBue". DTO MellaeT pa3BUTHIO KPUTUYECKOTO MBIIUICHHUs, OCHOBAaHHOIO Ha JOKa3aTeJIbHOM HCCIEIOBAHUU M HaJIXKHBIX
3HAHUSX.

IIpaBuino 7. C BeIOOpPOM TeMbl HE CTOMT 3aTATUBAaTh. BOJBIIMHCTBO y4yallMXcs HE HMMEIOT MOCTOSIHHBIX MPUCTPACTUN, UX HHTEPECHI

CUTYaTUBHBI. [Toatomy, BbIOMpAast TEMY, NeiicTBOBATh clenyer OBICTpO, MoKa UHTEpEC HE yrac.
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IIpumepHBbIe TeMbI IPOEKTOB:
MonenpoBaHUEKBAIPOKOIITEPA.
IIpoexTrpoBaHue nojeTa HaJ TPACCOM CIPEIATCTBUAMM.
[IporpaMMupoBaHre aBTOHOMHOI'O B3JIETA U ITOCAAKUKBAIPOKOIITEPA.
Buneo Hapeska nosetoB BOKpyrKeantopuyma.
Opranunzanusi TOHKH KBaIpOKOITEPOB.
IIpumeneHne KBagpoKONTepoB Bl €OKBaHTyME.
[IpoexkTrpoBaHHEKBaIPOKONITEPA-TPACIOPTUPOBIIIHKA.

ABTOHOMHBIH ITOJIET 110 33JaHHOMTPAEKTOPHH C UCIIONIb30BaHueM M.

© © N o o B w DR

CO3IlaHI/IC IMOMOIITHUKA JJId IMPECoaaBaTe/isd Ha KOHTpOJII)HI)IXpa6OTaX.

10. Ksanpoxkonrep — myummuii 1pyrPo6okBaHTyMa.
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HHPUJIOKEHHME 3
IIpumep keiica

Aspocbemka «/ljisi 4ero Ha camMoM JeJjie HY:KeH OeCHHMJIOTHBIN JieTaTeJbHbIi
annapar?»

Ornucanue peanbHOU cuTyanuu (keica)

Mpsl paboTaeM B aIMHUHHCTPALMU TEXHOMApKa U HAM HEOOXOAMMO HaOpaTh KPAaCOYHBIC U
MHTEpECHbIe MaTepuaibl AJs caifTa, yTOObl IpUBIIEYb OOJbIIE KIMEHTOB M KommaHud. Takke
MHOTHE PE3UACHTHI TEXHOMApKa JKaIyloTCs, YTO, YUUTHIBAsI OOJIBIIYI0 TEPPUTOPUIO TEXHOIIAPKA,
OHM JIO CHX IOp HE 3HAIOT, KaK OH BBITJIAUT LIEJIMKOM, OTCYTCTBYET HaBUrallUs 110 TEPPUTOPUN
TEXHOMapKa. B jmomonHeHue HEOOXOAMMO ONPEETUTh TOYHYIO IUIOUIAb TEPPUTOPUH

TCXHOIIapKa.

O0mme Bonpocskl

e Uto takoe BIIJIA?

¢ Kak ycrpoen u paboraet bITJIA?

e Kakue naHHbIE OH MO3BOJISET MOIYUUTH?

e Uewm aspocnémka ¢ BITJIA oTtnuyaeTcsi 0T KOCMHYECKOW CheMKH?
TepMuHbI:

e AbpocbeMKa

e Hocutenu u nosje3Has Harpyska

e Knaccudukarus (MapuipyTHasi, THHEHHAs) a9pOChEMKHU

¢ Bricota, nepekpeoiTre, 6a3uc, uHTepBan GoTtorpadgupoBaHus
e doToMO3anKa

¢ OptooTomnan

Marepuansl:

e Komnerotep

e [lnTepHer

e ApXWBHBIE MaTEPHAITBI ADPOCHEMKH

¢ [10 st 06paboTku maHHBIX Aspockemiu (AgisoftPhotoscan)
e KBagpoxonrep

e doroanmnapar

e [IITaTuB

¢ Google Maps

¢ KBasipokonTep ¢ yCcTpoiCTBOM a’po(hOTOCHEMKHU
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