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. Kommiekc 0CHOBHBIX XapaKTepHCTHK NPOTrPaMMbl

ITosicHuTeIbHAA 3alIMCKA

JlononaurenbHas o0eoOpa3oBarenbHas o0liepa3BuBarolas nporpaMmma «becnunorHsie
aBuanvonnele anmapatel» (BITJIA) mnpeamosaraeT BKIIOYEHHE JETed B TEXHHUYECKYIO
NeSITeIbHOCTh, YTO CIOCOOCTBYET (POPMHPOBAHUIO HWH)KEHEPHOTO MBILIUICHUS, OIbITA
npoeKkTUpoBaHus u ynpanienus: bITJIA.

Hacrosmas nporpamMma cocTaBjieHa Ha OCHOBaHMM CIEAYIOUIMX HOPMAaTHUBHBIX
JIOKYMEHTOB:

1. depepanpubiii 3akoH oT 29 gexabpst 2012 1. Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit denepanniny.

2. ®enepanbublii 3akoH OoT 29 gexabps 2010 r. Ne 436-O3 «O 3amwure aereil oT
uH(pOpMalUH, TPUIUHSIONIEH BPEe UX 30POBbIO U PA3BUTHION.

3. @enepanbHblil 3aK0H OT 24 uronst 1998 r. Ne 124-03 «O06 0CHOBHBIX rapaHTHsX MpaB
pebenka B Poccuiickoit deneparuny.

4. Yka3 Ilpesunenta PO ot 25 anpens 2022 r. Ne 231 «O6 o0bsiBnennn B Poccuiickoii
Oenepanun JecaTuieTus HAyKH U TEXHOIOTHID.

5. llocranoBieHue I[7nmaBHOro rocynapcTBEHHOIO CaHMTApHOro Bpaua Poccuiickoi
Oenepanun ot 28 ssaBapst 2021 r. Ne 2 «O6 yTBepk/IeHUU caHUTApHBIX MpaBui U HopM CaunlluH
1.2.3685-21 «I'urneHnueckre HOPMATUBBI U TPEOOBAHUS K 00ECIIEUEHUIO OE30MTaCHOCTH U (WJIN)
0e3BpeTHOCTH JUIsl 4elioBeka (akTopoB cpenabl obutanus» // Crarbs VI. ['urumenumveckue
HOPMATUBBI TI0 YCTPOWCTBY, COJEPXKAHHIO M DPEXHUMY pPaOOThI OpraHW3alMii BOCHHUTAHUS W
oOydeHus, OTAbIXa W 0310poBieHHs Aereid u Mmoinonexu (TpeboBanus K oOpraHuzanuu
00pa3oBaresnbHOro npoiecca, Tadnuma 6.6).

6. IlocraHoBieHHE TJIABHOTO TOCYJapCTBEHHOTO CaHUTapHOro Bpaya Poccuiickoi
Oenepannn ot 28 ceHTaOpst 2020 r. Ne 28 «O0 yrBepxkaenun canutapHbix npasui CI1 2.4.3648-
20 «CaHMTapHO-3MUAEMHUOJIOTHUECKUE TPeOOBaHMU K OpraHU3alysM BOCIHMTAHUS U OOy4YeHHMS,
OTJIbIXa U 03/I0POBJICHUSI JETEH U MOJIOIEIKI.

7. Pacniopstxenue [IpaBurensctBa Poccuiickoit ®@enepanuu ot 31 mapra 2022 r. Ne 678-p
«O6 yrBepxkaeHnn KoHuenuuu pa3BUTHS JTOMOJHUTENbHOrO oOpa3oBanus aereit 1o 2030 r. u
IUIAaHA MEPOIIPUATHH 110 €€ pealn3aLumn».

8. Pacmiopspxenne [IpaBurenscrBa Poccuiickoit @eneparn ot 23 stuBaps 2021 1. Ne 122-
p «O0 yTBepKJIEHHM IUIaHA OCHOBHBIX MEpOIPHATHH, MPOBOIUMBIX B pamkax Jlecsarunerus
JeTcTBa, Ha niepuoa 10 2027 rogan.

9. Pacnopstxenue IlpaButensctBa Poccuiickoit @enepanuu ot 29 mas 2015 r. Ne 996-p
«O6 yrBepxknenun Crtpareruu pa3BuTus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuo J10
2025 roga».

10. IMacmopt ®enmepanbHOTO MPOCKTa «YCIEX KaXIAOro peOeHKa» HAMOHAIBHOTO
npoekTta «O0pa3oBaHue», yTBepkaeHHbINH npesuauymoM Coera npu Ilpesunente Poccuiickoit
®denepanyi O CTPATETUYECKOMY PA3BUTHIO W HAIIMOHAJIBHBIM TpPOEKTaM (MIPOTOKON OT 24
nexabps 2018 r. Ne 16; mpoTokon 3acefaHuss MPOEKTHOTO KOMHUTETa MO HallMOHAJIbHOMY
npoekty «O6pazoBanue» ot 07 mexkabps 2018 r. Ne 3).

11. Ilpukaz Munnpocsemenust Poccum ot 03 centsOps 2019 r. Ne 467 «O6
yrBepxkaeHun LleneBoil Monenu pa3BUTHUS PETHOHAIBHBIX CHUCTEM  JOIMOJHUTEIHHOIO
oOpa3oBanus aereit». 18. [Ipuka3z Munnpocsemenust Poccun ot 02 nexadbpst 2019 r. Ne 649 «O6
yrBepkaennn LleneBoit Mogenu nudpoBoi 00pa30BaTeIbHON CPEIBI».

12. TIpuxa3 MunuctepctBa mnpocBemeHuss P® ot 27 wurona 2022 r. Ne 629 «O6
yrBepxkaeHun [lopsaka opraHuzanuu M OCYIIECTBIEHHS OOpa30BaTEIbHOW AEATEIHLHOCTU IO
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOrPaMMaM).

13. IIpuka3z MunucrepcTBa Tpyaa u cormanbHoi 3amuThl PO ot 22 centsaops 2021 1. No
6521 «O0 yrtBepxkaeHun mnpodeccuoHanbHOro craHmapra «llemaror JOMOTHUTEIHLHOTO
o0pa3oBaHUs IeTel U B3POCIBIX.



14. ITucemo Munnpocsemenus Poccun ot 07 ampens 2021 r. Ne 06-433 «O
HAIPaBJIEHUU METOJMYECKUX pexkoMmeHnanui» (MeTtoauueckre peKOMEHJAUH [0 pealn3alun
CTpaTeTuy pa3BUTHsI BOCIIMUTAHUS Ha ypoBHE cyOobekTa Poccuiickoit deneparyu 10 2025 roaa).

15. ITucekmo MunobpHayku Poccum ot 18 HOs0ps 2015 1. Ne 09-3242 «O HanpaBieHUN
uHpopmanun» (MeTtoauyeckre PpEKOMEHIAIMKA 10 TPOCKTUPOBAHUIO  JIOTIOJHUTEIBHBIX
001epa3BUBAIOIINX TIPOrpPaMM (BKJIKOYAsi Pa3HOYPOBHEBBIE ITPOTPAMMBI))

16. Crparerueit pazButus OeciiiioTHOM aBuanu Poccuiickoii denepanuy Ha IEpHo
1o 2030 roga u Ha nepcnekTuBy 10 2035 rona, yreepxxaeHHon Pacnopsikenuem IlpaButenbcTa
P® ot 21.06.2023 1. Ne 1630-p.

17. MeroauyecKkuMu peKOMEHIAIMIME [0 pa3paboTKe, COACPKAHUIO, YTBEPKICHUIO
U MOHHMTOPUHTY NpPOTPaMM pa3BUTUSI OCCHMJIOTHOW aBHALMU B CYOBEKTaX POCCHICKOMN

dbenepanuu (micbMo MUHHCTEPCTBA MPOMBIIUICHHOCTH W ToproBiu P®) ot 16.18.2023 1. Ne
OB-86204/12

18. KoHuenuueit  Hay4yHoO-TexHOJIOrMueckoro passutus P® pgo 2030 r,
yTBepkAeHHON pacniopskeHueM [IpaBurenscrBa PO ot 20 mas 2023 1. Ne 1315-p;
19. Crparerueii Hay4yHO-TEXHOJOTMYECKOTO pa3BUTHs P®D, yTBepkaeHHON YKazoM

[Tpesunenta PO ot 28.02.2024 r. Ne 145.
20. Ycras MBOY «COIL Ne90y.

HeoOxomuMocth pa3paboTKM W BHEApPEHUs MJAaHHOM NporpaMMbl OCHOBaHa Ha
NOTPEOHOCTH paHHEW MOJArOTOBKM KaJpoB [UIsl OECIMJIOTHOM OTpacid pPETMOHA COIJIACHO
HarmmonansHoMy npoekTy «becnuioTHbie aBUallMOHHBIE CUCTEMBI B TOMCKOI 06mactuy.

becninnoTHble TEXHOJIOIMM CETOAHS SIBISIOTCS IPOPHIBHBIMM, MX IIHPOKOMACHITaOHOE
BHEJPEHHUE B pAa3IMYHBIE OTPACIM SKOHOMHUKU TMPUBENET K CO3AAHUIO HOBBIX PBIHKOB U
BO3MOXKHOCTEH, N3MEHUT HEKOTOPBIE IPUBBIYHBIE CPEPBI 1EATEINHHOCTH.

1.1.1 HanpasJjieHHOCTH (IPO(HJIb) POIPaMMBI

JlononHuTenbHas o0iieoOpa3oBarenbHas o0Iiepa3BuBaolias nporpamma «becnunoTHele
JetarenabHble annapatel» (najnee - BIIJIA) nMeeT TeXHUYECKYIO HallPaBIEHHOCTb.

YpoBeHb NPOrpaMMbl: CTapTOBBIN (03HAKOMUTEINIbHBIN).

1.1.2 AKTyaJlbHOCTH NPOTrPaMMbI

IIporpaMMa HampaBiieHa Ha MOBBIIIEHUE HHTEpeca JETed K a’po-HallpaBJICHHUIO,
COJICHCTBUE UM B MPO(ECCUOHATILHOM CaMOONPE/IEICEHNH; MOBBIIIEHNE 0XBaTa 00yJaronmxcs .
CeBepcka JIOTOJNIHUTENBHBIM OOpa3oBaHueM B HampabieHMHM ADPO, a Takke Ha MOBBILICHHE
JOCTYITHOCTH 000pYyI0OBaHUS AJis1 00y4YaroLUXcsl IKOJI FOpo/Jia.

OOyuaronecss NPUOOPETYT BaKHbIE MPAKTUKO-OPHUEHTUPOBAHHBIE KOMIIETEHIINU:
u3ydyar ocHoBHble Tumbl BIIJIA, cumynaropbl mojeTa, OCHOBHbIE NPUHLUIBLI YIpaBIeHUS,
CcTpyKTypy u coctaB BIIJIA; 0CHOBBI KOHCTPYHPOBaHMs, MOJIEIMPOBAHUS U POrPaMMHUPOBaHUS
BIUIA, npunuunel cOopku OECHWJIOTHBIX —ammapaToB HAa OCHOBE KOHCTPYKTOPCKOM
JOKYMEHTAIUN U 00y4aTcs HaBbIKaM MUJIOTHPOBAHMUSL.

O6yuenue no mporpamme «BIIJIA» oOycioBieHa MCIOIb30BAaHUEM IIUPOKOTO CIIEKTpa
o0opynoBaHusi Ais TpUOOpPETEHUs] TNPAKTUUYECKUX HABBIKOB pabOThl C OECHMIOTHBIMU
JeTaTeIbHBIMU anmnapaTtaMu JJisl AeTel pa3HbIX BO3PACTHBIX KaTeropuii: 3 — 4 kmacc (miafias
rpynna), S — 7 xnacc (cpenHsas rpynna), 8 — 11 knace (crapmiast rpymnmna).

B ydeOHO-TeMaTMyecKuMX IJJaHAX  HCIIOJIb30BaHbl  peajbHbIE  KEWChl, YacTo
BCTpeuarouecs y noas3zoBareneid bIUIA.

[Iporpamma peaslbHO TOTOBUT IIKOJBHHKOB BCEX BO3PAaCTHBIX KAaTETOpHUM K
COpPEBHOBaHMAM pa3Horo yposHs no BITJIA.

Bce ato nenmaer mporpammy «bBITJIA» akTyanpHO#M, HEOOXOAMMOM M COOTBETCTBYIOIICH
NOTPEOHOCTSIM BPEMEHHU.



1.1.3 OTanunTe/IbHbIE 0COOEHHOCTH NPOrPAMMBI

OTnuuuTenbHble 0COOEHHOCTH MPOTPAMMbI COCTOSIT B TOM, YTO MPOrPaMMbl YYUTHIBAET
HOBBIC TEXHOJIOTWYECKHE YKIIIbl M PEIICHUS, Pa3BUBAIOLINE PA3IMYHBIE CTIOCOOBI MBIIICHHS.
[IporpaMMa MOCTOSIHHO, OT YPOBHSI K YPOBHIO, MOBBIIIAET YPOBEHb MEXIUCHMILIUHAPHOCTH U
CJIOKHOCTHU IpopadaThiBaeMbIX TeM. Ha Bcex ypOBHSAX MOATOTOBKM IPOPadaTHIBAETCS BECHh LIUKIT
pazpabotku BILJIA. [IpnoOperéHHble OOyYarOIIUMHUCSA 3HAHUS, YMEHHS M HABBIKA ITO3BOJIST
TaKKe NPUHUMATh ydyacTue B HalnMoOHAIbHON TEXHOJOTHMYECKOW onummuazne Junior, cdepa
«TexHnonorun u pod6oTh», HanmonaneHo# TexHonorudeckor ommmnuazne (HTO) mo mpodutio
«becnuiioTHBIE aBUALIMOHHBIE CUCTEMBI», a Takke B copeBHOBaHUAX 1o BIUJIA «Apxunenary,
«Kubepapom», Kybok I'yoepnatopa Tomckoli o0iacTu 1mo oOpa3oBaTeIbHOW POOOTOTEXHHKE
(Tpex BILUIA), - Bcepoccuiickom koHKypc «Kaapel mams HU(QpPOBONH MPOMBIIIIEHHOCTH,
Bcepoccuiickom ¢ectuBane pobotorexHuku «Ctpmx», MexayHapogHoMm ¢ectuBasie «Ha
B3ET!», OtkpeiToM  Poccuiickom  yemmuonate 1o  poOotorexHuke  «PoboKamy,
MeXperuoHanbHOM KOHKYPCE MPOEKTHBIX pEHICHUH «APKTUYECKUH XakaTOH» W JPYIHX
COpPEBHOBAHMX, OTHOCSIIMNXCS K OECIIMIIOTHON OTpaciu.

1.1.4 Anpecat mporpamMmmsl

[Iporpamma paccurTaHa Ha CIEAYIOMINE TPYIITBI 00yYarOIIUXCSL:

Munanmas rpynna — oOy4daromuecs 3 — 4 kiacca.

Cpennsia rpymia — o0ydaromiuecs: S — 7 Kiacca.

Crapuas rpynmna — odyyatoniuecst 8 — 11 kmacca.

1.1.5 O0beM u cpoK 0CBOEHUS IPOTPAMMbI

Cpok peanm3anuu nporpammsel — 1 roja, 68 yacos B roj.

1.1.6. dopmbl 00yueHus

[Ipu peanuzanuu mporpaMMbl MpUMeHsieTcs ouyHas (opma oOydeHus, a TakKe MOTYT
MCIIOJIb30BAaThCSl JIMUCTAHIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJOTMU M CPEJICTBA 3JIEKTPOHHOTO
oOyuenust. Ounasn gopma obyyenus exkaouaem: oOpa3oBaTEIbHBIN MPOLECC, MPENNOoIararIni
IPOBEJCHUE AYAUTOPHBIX 3aHATHH. OcHOBHBIMH (opMaMu OOyYeHHsS C NPUMEHEHHEM
JUCTAHIIMOHHBIX TEXHOJOTHM SBISAIOTCS IMPaKTHMKO-OPHEHTUPOBAHHbIE y4yeOHbIE 3aHATHS,
OHJIalfH-MacTep-KJIaCcChl, TEMAaTHUECKHUE MTPa3AHUKH, OHJIAWH-3a/IJaHUs, UHTEPaKTUBHBIE JICKIUH.

1.1.7. OcoGeHHOCTH OpPraHu3anuu 00pa3oBaTeIbLHOr0 Mpolecca

I'pynnoBass um uHauBHAyanbHass padota. OcHOBHOM (opMoii 00ydeHMs SBISAIOTCS
epynnosvie 3aHaTusA. CocTaB Irpynn - pa3HOBO3pacTHOM. YucneHHsIH coctaB rpymmsl — 10 -12
YEJI0BEK.

KommiiekroBanue rpynm HOpoBOIUTCS B Havyasne ceHTa0ps. [IpuéM mnompocTkoB B
00BbeAMHEHNE OCYIIECTBIISIETCS HO NPUHYUNY 00OPOBOTILHOCHIU.

Ouno oOyuaromuyecs 3aHUMAaOTCSl Ha 3aHATUSAX COTIACHO PACIHCAHUIO.

Jlucmanyuonno 3aHUMAIOTCSI €T, KOTOPbIE MOTYYarOT 3aJaHUs 110 JIEKTPOHHOM MoYTe
JUI BBIMOJIHEHUS]  KakUX- JMOO 3aJaHuii WM Y4acTUs B 3a0YHBIX KOHKypcax, JHOO ¢
MCIIOJIb30BaHUEM OHJIANH-TIJIOMA0K.

B ycnoBusix cereBoro B3ammoneictus B «Chepym» coznana Oecema anst ObICTpPOro u
MOOUJIBHOTO OOUICHHUSI YYAaCTHUKOB OOBEIUHEHMs, TJle TMPOXOAST OOCYXICHHS B pexKUME
«OHJIANH».

1.1.8. Pexxum 3aHSITHIA, TEPUOTHIHOCTH U MPOAOKHTEIHLHOCTD 3aHATHIA

OOmiee KONMMYECTBO YacoB B ToA - 68; KOJIMYECTBO YACOB, MNEPUOJUYHOCTD U
MIPOJIOJDKUTEILHOCTD 3aHATHIA B HEJIEIIO0 B OJJHOM moarpynme — 1 pa3 B Heaeno 1o 2 Jaca.

1.2. Heas u 3axaun IIporpammbl

Lenpto mporpamMmel siBisieTcss  (popMupoBaHue MPOPECCHOHATBHBIX KOMIIETEHIIHIH,
KOTOpBIE MO3BOJIAT MPUHUMATh y4acTUE KaK B COPEBHOBaHUSX 1o ynpasieHuto BIIJIA, tak u B
npoekTHpoBaHuu U ympaBieHuM BIIJIA u ux 31€MEHTOB; OCBOEHHE HABBIKOB IPOEKTHOMN
KOMAaH/HOM J€ATEJIbHOCTH MPH BBIIIOJIHEHUH NIPOEKTOB 110 JaHHOMY IPOQHIIIO.

3agauu nmporpaMmbl



[lepBocTenenHas 3agada — 3aMHTEPECOBATh OOYYAIOIIMXCS HWHHOBAIIMOHHOCTHIO U
nepcnekTuBHOCTHIO BITJIA 1 copeiicTBOBaTh UM B MTPOPECCHOHATPHOM CaMOOTIPEICTICHUH.

Jlpyroii BaXHOW 3ajadell Mporpammbl sIBIseTCs (POPMHUPOBAHUE Yy OOYYAIOLIUXCS
IpescTaBiIeHUs 0 (PU3MUYECKUX MPOLIeccaX U TEXHUUYECKUX PEIICHUSX, KOTOPhIE JIeXkKaT B OCHOBE
koHcTpyupoBanus BIIJIA Bcex Tumos, ¢opmupoBaHHE HEOOXOAMMBIX KOMIIETCHIUH 110
MIPOEKTUPOBAHUIO, MPOrPAMMUPOBAHUIO U yIipaBiieHU0 BITJIA.

3ajadyeil mporpamMmbl TaKKe SBISETCS 3HAKOMCTBO C BO3MOXKHOCTSIMH IIPUMEHEHUSI
BITJIA kak B MOBCEIHEBHOW JKM3HU, TaK U B MPO(PECCHOHAIBHBIX cdepax, a TakKe CO3JaHue U
oOecrieyeHne HEOOXOJUMBIX YCIOBUH Ui KAueCTBEHHOW TIOATOTOBKM K YYacTHIO B
npOo(UIBHBIX COPEBHOBAHUSX.

OcHOBHBIE 337]a4l IPOIPAMMBI:

Obyuarowue:.

1. 3rakoMcTBO co chepoit BITJIA

2. N3yuenue ocHoBHBIX TUIOB BIJIA

3. N3ydeHne cumMyasTOpOB MOJIETa U OCHOBHBIX IPUHLIUIIOB yrpasieHus BITJIA.

4. N3yuenue ctpyktypsl u coctaBa BITJIA.

5. M3yuyeHne OCHOB KOHCTPYHMPOBAHHS, MOJIECIMPOBAHUA U INPOrPaMMHUPOBAHUS
BIUTA.

6. W3yuenne TOpUHOUIOB COOpKM  OCCIMJIOTHBIX — amlilapaToB HAa  OCHOBE
KOHCTPYKTOPCKOM JOKYMEHTALUH.

7. OOy4eHue HaBbIKaM TUJIOTUPOBAHUS.

Pazsusarowue:

1. Pa3BuTHEe HaBBIKOB MPAaKTHUUYECKOTO PELICHUS] MHKEHEPHO-TEXHUYECKUX 3a7ad U

MOJyYCHUE ONBITA MPOCKTUPOBAHUS W PEATM3alUU KOHCTPYKTOPCKHX 3a/ady IO CO3JIaHUI0
OECITMIIOTHON TEXHUKH.

2. BrisBienne, oTOOp, MOANEpKKAa M pACKpPBITUE TMOTEHIMaia TaJaHTIMBBIX
00yJaromuXxcsl Ui WX IOCIICAYIOIIEr0 BOBICUCHHS B JICATEIHHOCTh HWHXCHEPHBIX KOMAH]I,
3aHuMarImuxcs  paszpaborkoit  BIIJIA, moaroToBky K  TmoJeTaMm, COpPEBHOBATEIbHYIO
JIEATENHHOCTD.

3. dopmMupoBaHHE TBOPUYECKON WHUIMATHBBI MPU pa3paboTKe TEXHUYECKUX
YCTPOMCTB, CITOCOOHOCTH PeIlaTh 3a/1aUd B 3alaHHBIE CPOKHU TIpH pa3padoTke BITJIA.
Momusupyrowue:

1. Pa3zBuTHe mHTEpeca y HIKOJIBHUKOB M MOJATOTOBKA K padore B cdepe OecrnuiioTHOM
oTpaciu, K MH)XKEHEPHOMY TBOPUYECTBY B 3TOM cdepe.

2. Honynsapusanus noctuxenuit B cpepe BIIJIA B cpene mkonbHukoB 8-11 kaccos.

3. ®opmupoBaHHE CHOCOOHOCTH 337aBaTh BONPOCHI O NPUMEHUMOCTH HPUBBIYHBIX
3aKOHOB TS PEIICHHsI KOHKPETHOW MHXEHEPHOH 3a/1a4d, pPa3BUTHE KPUTHIECKOTO OTHOIICHHS K
TOTOBBIM pelenTaM U o0pas3iam, CTpEeMJICHHS K YIYUIIEHHIO YK€ CYILECTBYIOUIMX YCTPOWUCTB U
CO3JIaHM YITYUIICHHBIX aHAIOTOB.

4. Co3pnanue cooOmiecTBa OOydarOIIMXCs, YBICUEHHBIX pa3paboTkamMu B 001acTH
HayKOEMKHX TexHoJsioruii Poccun.

1.3. O:xkunaemble pe3yJabTaThl

Ilo 3aBepmieHut0 mOporpaMMbel  oOydaroluecs HPUOOPETYT  psiA  MPaKTHKO-
OpPUEHTUPOBAHHBIX (MHKEHEPHBIX) KOMIETCHLINI:

. u3y4aT ocHOBHbIE TUIIBI BITJIA;

. M3y4aT CUMYJISATOPHI I10JIETA M OCHOBHBIE IPUHLIUIIEI yripaBieHus BITJIA;

. OyayT 3HaTh CTPYKTYpY u coctaB BITIA;

o OyAyT 3HaThb OCHOBBI KOHCTPYHPOBAHUS, MOAEIUPOBAHUSA U MPOTrPaAMMHUPOBAHMS
BIUIA;

J OCBOSIT IPUHLIHUITBI COOPKH OECIMIIOTHBIX aniapaToB Ha OCHOBE KOHCTPYKTOPCKOM
JIOKYMEHTaL1H.



° MNPpUHIUIBI CUCTECMHOI'O MBIIUICHUA, ACKOMIIO3WIWHN 3adad W KOMIIJICKCHOI'O
moaxoJa npu BbIIIOJIHEHHUHA IIPOCKTOB.

J o0ydarcst HaBbIKaM MMIJIOTHPOBAHMS;

o MoJTydaT HaBbIKA cOopa, o0paboTku, aHaim3a AaHHBIX npu nomouw BIUJIA wu
COBPEMEHHOT0 ITPOrPAaMMHOT0 00ECIICUEHUS;

. moyiydarT HaBbIKM pa3paboTrku cBoero bBIIJIA monx pasnuyHbie  3ama4u

(copeBHOBaHUS APOH-PEHCHHT, CIIOKHOE YIIPABJICHHE, JOCTABKA IPY30B)

OOyuJaromuecss TMOIy4YaT CICAYIOIIUE TUOKHWE KOMIIETECHIIMH: HABBIKM TEXHHYECKOTO
MBIIJICHHS, TBOPYECKOTO TOAXOJa K BBIMOJHEHHIO IIOCTABIICHHOW 3aJiayd, pa3BUTHC
MPOCTPAHCTBEHHOE BOOOPAKCHUE W BHUMATEIBHOCTh K JETANISIM, YMEHUE YETKO M3JIaraTb CBOU
MBICTH ¥ OTCTAaWBaTh CBOK TOYKY 3PEHHUS II0 BOIIPOCaM, CBSA3aHHBIM C HCIOJIb30BAaHUEM
MEPEIOBBIX TEXHOJOTHI MPH MPOSKTUPOBAHHWH, KOHCTPYUPOBAHHH W MPOTPAMMUPOBAHHH B
WH)XEeHEpHOH chepe.

I[Tomumo TOoro, y oOydaromuxcst JODKHBI  OBITh  COPMHPOBAHBI  OCHOBBI
OOLIEKYNbTYpHBIX M OOIIEY4eOHBIX KOMIIETEHIMH, KOTOphle obecrmeyaT UM KoM(OpTHOE
BXOXKJCHHE B O0Opa30BaTCIIbHYI0 W COIMAIBHYIO CpEeAy Ha CISAYIONeM JTane OOydYeHHs,
MO3BOJIAT YCIICUTHO Yy4YacTBOBaTh B COPCBHOBAaHMSX, KOHKYpPCax M BBICTaBKaX Hay4YHO-
TEXHHYECKOTO TBOPYECTBA.

1.4. Conep:kanue nporpamMmsl

1.4.1. Y4eOuslii njian s odyyawmuxcs miaamei rpynnbi( 3 — 4 kjiacebl)
Pexxum 3aHATHIL: 3aHATHS ASIATCS HA 4 OYHBIX MOJYJIS

OuHbIe 3aHATHSA 110 2 aKaJIEMHYECKUX Yaca OJMH pa3 B HEJCIIO C MeIaroroMm.
Dopma 00VUEHHsA: OUHAS

KoJunuecTBo yacos
Ne HanmeHnoBanue
. OuHbIX ®opma aTTecTallUH
n/n MoayJiei
Bcero ‘Teopnﬂ IIpakTuka
Monyns 1. Benenue. Ilepsblie maru (16 yacos, 8 3aHsTHii o 2 yaca)
YeTHBI  Oolpoc:  y4aluuecs
JTIOJ>KHBI OBITH CITOCOOHBI
onucaTb ~ OCHOBHBIE  BH/[bI
BIIJIA, o0JacTu 1704
IPUMEHEHUS U COPEBHOBAHUS C
JpOHAMH.
Beenenue B cdepy
11 BIUTA ni, 1 1 [IpakTrueckoe 3a/1aHHE:
CHUMYJIITOPBI yJaluecs JTOJKHBI
I0JIETOB MIPOJIEMOHCTPUPOBATh  OCHOBBI
paboThI c MOJIETHBIM
CUMYJISITOPOM ARA
AgroTechSim, BKJIIOYAst
HACTpONKY MyJbTa YIpPaBICHUS
U 3HAHUE OCHOBHBIX IpaBUII
0€30MacHOCTH.
3HAKOMCTRO c YeTHBI  olpoc:  ydaluuecs
naGopom  TTHOHEp JOJKHBl  TIPOJIEMOHCTPHPOBATH
1.2 Munu. YopaxHeHus | 2 1 1 SHAHHA 06 OCHOBHBIX
B CHMYIIATOpE KOMIUIEKTYIOIIMX  JpOHAa U
OJICTOR TEXHUKE 0€30IaCHOCTH.




[IpakTrueckoe 3aJjaHueE:
y‘-IaH.[I/IGCSI JOJIDKHBI BBIIIOJIHUTH
VOPOKHEHHE TI0  YACPKAHUIO
IIOJIOXKCHUS B FOpI/I3OHTaJIbHOM
M0JIETE B CUMYJISITOPE.

YeTHBIE  ompoc: ydaiumecs
JOJDKHBL  IIPOJIEMOHCTPUPOBATH
3HAHUA 00 OCHOBHBIX

Pabora ¢ KOMIUIEKTYIOUIUX JIpOHA, TaKue
KOMIUIEKTYIOIIUMHU 1o pona, N
KaK MOTOPBI, paMbl U TIOJETHBIN
JpOoHa. YIpaxXHEHUs
KOHTpPOJLIEP.
1.3 o YIPABJICHUIO
BILJIA B
[IpakTuyeckoe 3aJJaHue:
CUMYJISITOpax
VYihpaxHeHue  «OpPHU30HT» -
I10JIETOB
«pa3BoOpOT» B CUMYIATOpE,
pabota C JByMS CTUKaMu
yIIpaBJICHUSL.
YeTHBIE  ompoc: ydammecs
JOJKHBI  TIPOJIEMOHCTPHPOBATH
3HaHUS 0 NPUEMHHKAX,
Nzyuenue nepefaTyMkax M OCHOBax
14 MPUEMHUKOB, paboThI ¢ MyJIBTOM YIPABICHUS.
' nepeaaTyuKoB u
YIpaBiIE€HUE IPOHOM [IpakTuueckoe 3aJlaHue:
VYnopaxHeHue  «ropu3oHT» -
«pa3BoOpPOT» H «PUKCHUPOBAHHE
1IeJIN» B CUMYJIATOpE.
YerHBIE  ompoc: ydammecs
JOJDKHBI  TIPOJIEMOHCTPHPOBATH
3HAHUS O BUJIaX aKKyMYJISTOPOB
AKKYMYJSATOpPBl U U UX Ha3Ha4YeHHUE.
1.5 yIpaKHEHUS o
MaHEBPUPOBAHHIO [IpakTnueckoe 3aJlaHueE:
VYihpaxHeHue «I10BOpOT» IO
IBYyM  ocaM  0Oe3  moTepu
CKOPOCTH B CUMYJIITOPE.
YeTHBI  olpoc:  y4aiuuecs
JOJKHBI  TTPOJIEMOHCTPUPOBATH
3HaHUS O HA3HAUYEHUE KaMepbl B
Hcnonb3oBanue JPOHE U €€ UCIIOJIb30BaHue.
16 KaMepbl B JPOHE U
' yIOpaKHEHUS o [IpakTrueckoe 3a/1aHHE:
MaHEBPUPOBAHHIO VYnopaxHeHue «I1oBOpOT» IO
IByM ocaM  0Oe3  moTepu
CKOPOCTH U C YBEJIMYEHUEM
CKOPOCTH B CUMYJIITOPE.
YeTHBI  olpoc:  y4aiuuecs
OJDKHBI  TIPOJIEMOHCTPUPOBATh
Pabora ¢ marunkamu A pox pup
3HaHUS O paboTe JaTYUKOB,
1.7 u IIOJIETHBIE
TaKUX  KaK  aKCeIepoOMETp,
yIpaKHEHUS

TUPOCKOII, JAJIbHOMCD.




[IpakTnueckoe 3amanue: Iloner
o  3aJaHHOM  Tpacce  C
0TpabOTKOM yIpaXxHEHU I
(ropu30HT, KBajpaT, IOBOPOT) B
CUMYJISITOpE.

YeTHBIE  ompoc: ydaiumecs
JOJDKHBL  IIPOJIEMOHCTPUPOBATH
3HaHHUSL O MPOrpPaMMHUPOBAHUU
KBaJIpOKOIITEpPA.

Beenenue B
1.8 NPOTPAMMHIPOBAHE | » 1 1 [IpakTrueckoe 3a/IaHKE:
JpoHa u
COPEBHOBAHI CopeBHOBaHUE - nosner (Ha
BpeMsi) IO 3aJlaHHOM Tpacce C
0TpaboTKOI yIpaXHEHU U
(Tropu30HT, KBapat, IOBOPOT) B
CUMYJISITOpE.
Bcero no mogymo 1 | 16 8 8
Moy 2. [Tonerst Ha ['eockan-Munu (16 dacos, 8 3aHsTHii 1o 2 vaca)
BBenenue B moseTs YcTHBIE  ompoc:  ydaiuecs
Ha gapone I[Iuomnep- JIOJDKHBI  TIPOJIEMOHCTPHPOBATH
MUHA U  TEXHHKa 3HAHUS 0 TEeXHHUKA
0e30macHOCTH 0€30MacCHOCTH
21 2 1 1 [IpakTrueckoe 3aJlaHHE:!
BreimonHuth YEeK-JIUCTHI,
MPaBHIILHO MTOJIKITFOYUTH
AKKyMYIIATOD, MIPOBECTHU
MpoOHBINA 3amyck 0e3 B3jeTa U
IPOBEPUTH BCE y3JIBI
yIpaBJIeHUSI.
OcHOBHBIE VYcrHBI  ompoc:  ydamuecs
MaHEBPHI: B3JIET, JIOJDKHBI  TIPOJIEMOHCTPHPOBATH
BHCEHUE, MTOCaJKa 3HaHHUA O TOM KaKHE€ OCHOBHBIE
MaHEBphl OHW W3YyYWJIH Ha
2.2 2 1 1 yporax
[IpakTuueckoe 3aJlaHueE:
OcBouTh OCHOBHbBIE
yrpaxHeHus! (B3JEeT, BHCEHHUE,
TOCaKa)
OcHOBHBIE VYcTHBI  ompoc:  ydamuecs
MaHEBPBI: JIBUKCHHE JIOJDKHBI  TIPOJIEMOHCTPHPOBATH
BIIEpe/-Ha3a], 3HaHUS O TOM KaKue JIBHKEHUS
BJIEBO-BIIPABO, MOYKHO BBIMOJHUTH ¢ BITJIA
23 | MocAa 2 1 1
[IpakTrueckoe 3a7laHue:
BreimonHuTh yIIpaKHEHHS
«BIEpeA-Ha3al» U  «BIEBO-
BIIPABO» C MOCEAYIOLIEH
OCAIKOM.
24 N3yueHnue 0CHOBHBIX 2 1 1 YeTHBIE  ompoc:  ydaiumecs
MaHEBpPOB: MAaHEBP JIOJDKHBI  TIPOJIEMOHCTPUPOBATH
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«KBagpat»

3HaHUS O TOM 4YeM OTJIMYaeTcs
MaHEBp «KBaApaT» OT JPYIrUx
OCHOBHBIX MaHEBPOB

[IpakTnyeckoe 3aJJaHue:
OcBoutb YIpaKHEHHE
«KBaApaT» IO0CJEe YCHEIHOro
B3JIETa JPOHA.

2.5

N3ydyeHne OCHOBHBIX
MaHEBpOB: IIOJICT 10
Kpyry, BHCEHHUE
«OOKOM»

Yerupiii  ompoc:  ywanuecs
JIOJDKHBI  TIPOJIEMOHCTPHPOBATH
3HaHHUA O TOM KAaKhE€ HaBBIKU
TpeOyIoTCS s YCHEIIHOTO
BBIMIOJIHEHUSI MaHEBpa «IOJIET

O KPYT'y»

[IpakTrueckoe 3a7aHue:
Beimonuuth YIIPaKHEHUS
«B3JIETY», «IIOJIET TO KPYry
XBOCTOM K cebe» U «BUCEHHE
OOKOM K cebe» YCIIENIHO.

2.6

N3yuenne oCHOBHBIX
MaHEBPOB: IOJIET
BIIEpeI-HA3a/T u
BJICBO-BITPaBO
«OOKOMY, MocaaKa

YcTHBIE  ompoc:  ydaiuecs
JOJDKHBI  ITPOJIEMOHCTPHPOBATH
3HaHUST O TOM, UYTO TaKoOe€
BHCEHHE «OOKOM» M KakK 3TO
MOKET OBITh TIONIE3HO MPHU
ynpasieruu bITJTA

[IpakTrueckoe 3a7laHue:
OCBOWTH yNpaXHEHHS «IIOJIET
B33/I-BIIEPEI» U «BIICBO-BIIPABO
O60KOM K cebex» ¢ mocneayromen
MTOCAJKOM.

2.7

N3yyenue 0CHOBHBIX
MaHEBpOB:  I0JIOCA
MIPENATCTBUN

YCeTHBI  OlpoC:  y4aluuecs
AOJDKHBI  ITPOACMOHCTPUPOBATH
3HaHUSA O TOM KAaKue€ HaBBIKU
HGO6XOI[I/IMI)I JJI IPOXOXKIACHUA
TIOJIOCHI IIPENSATCTBUN

[IpakTueckoe 3aJlaHue:
[IpoitTn monocy mnpensaTcTBUi,
BBIITOJIHSS HE0OX0TUMbIEe
MaHEBDBI.

2.8

N3y4yeHne oCHOBHBIX
MaHEBpOB:  I0JIoca
MPETSITCTBUI
(copeBHOBaHHME  Ha
BpeMs)

YeTHBI  olpoc:  y4aiuuecs
AOJDKHBI  ITPOACMOHCTPUPOBATH
3HaHUA O TOM, Kak MOXKHO
YJIYy4lIUTb CBOU PE3YILTATHI B
COPEBHOBaHMM Ha BpeMsl Ha
MOJIOCE MPENATCTBUI

[IpakTrueckoe 3aJjaHueE:
IIpoiitn moOJIOCY NpEnATCTBUI
Ha  Bpems,  y4acTByd B
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COpPEBHOBaHUU u
MPOJIEMOHCTPUPOBAB CBOU
HAaBBIKU MIJIOTHPOBAHUS JIPOHA.

Bcero no mogysmto 2

16

8

8

Moayie 3. Cumynstopsl (16 gacos, 8 3ansTuii o 2 yaca)

3HaKOMCTBO c
cumyisitopom  ARA
AgroTechSim u ero

YerHBIE  ompoc: ydaiumecs
JOJDKHBI  IIPOJIEMOHCTPUPOBATh
3HAHUA 00 OCHOBHBIX

(hYyHKIIMOHATEHBIMHU (b YHKIIMOHAJILHBIX
BO3MOXKHOCTSIMU BO3MOXKHOCTSIX CUMYJIATOPA
3.1 2 1 1
[IpakTrueckoe 3a7aHue:
co3JaTh IMPOCTYK Tpaccy H
BBITOJIHUTD pPUMEpBI
CLIEHAPUEB U CUTYaLMil.
Pabota c YeTHBIE  ompoc: ydaiumecs
CUMYJIITOPOM: JIOJDKHBI  [IPOJIEMOHCTPUPOBATh
BBIOOD 3HaHUS 0 BbIOODE
MYJIBTUPOTOPHOTO MynbTHpOoTOpHOro BITJTA
3.2 BIUTA u|2 1 1
MPOXOKACHUE [IpakTrueckoe 3aganue: NPoOUTU
TrOTOBOM Tpacchl TOTOBYIO Tpaccy U
IPOJIEMOHCTPUPOBATH  YMEHHUE
ynpasisTh BelOpaHHbIM BITJIA.
Penaktuposanue YerHplii  ompoc:  ydanuecs
TOTOBOM KapThl JUIs JOJDKHBI  TTPOJIEMOHCTPUPOBATH
3aJJaHHBIX YCJIOBMMA: 3HaHUS O BBIOOpE CaMOJIETHOTO
BBIOOP CaMOJIETHOTO BILTA
3.3 BITJIA ul?2 1 1 [IpakTrueckoe 3aJaHue:
MIPOXOKICHHE OTtpenakTupoBarh TOTOBYIO
Tpacchl KapTy IOJ 3aJaHHBIE YCIIOBHS,
BbIOpaTh camoseTHbli BIIJIA u
YCIIEITHO MTPOWTH Tpaccy
PenaktupoBanue YerHpli  ompoc:  ydanuecs
TOTOBOM KapThl JUIs JOJDKHBI  ITPOJIEMOHCTPUPOBATH
3a/IaHHBIX YCIIOBUM: 3HaHHUA O BBIOOpE THOPUAHOIO
BbIOOp THOPHUIHOTO BILUTA
34 |DIUIA P 1 1
' IIPOXOKIECHHE [IpakTnueckoe 3aJlaHueE:
Tpacchl OtpenakTupoBaTh TOTOBYIO
KapTy IOJ 3a/JlaHHbIE YCIIOBUS,
BbIOpaTh THOpHAHBI BIIJIA u
YCIIELTHO MTPOWTHU Tpaccy
Co3nanune VYeTHBI  ompoc:  ydaruMecs
COOCTBEHHOW KapThbl JOJDKHBI  TTPOJIEMOHCTPUPOBATH
TUISE 3aJIaHHBIX BBIOOD MYJIbTUPOTOPHOTO
YCIIOBHI: BBIOOD BILTA
3.5 MYJIBTUPOTOPHOTO 2 1 1
BILUTA u [IpakTrueckoe 3a7aHue:
MIPOXOXKACHUE CoznaTh COOCTBEHHYIO Kapry,
TPacChI BbIOpATh MYJIBTUPOTOPHBIN

BIIUJIA wu ycnemHo mNpouTH
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Tpaccy.

Coznanue YerHBIE  ompoc: ydamumecs
COOCTBEHHOW KapThl JOJDKHBL  ITPOJIEMOHCTPUPOBATh
IS 3aJaHHBIX BbIOOp camoinietHorO BITITA
YCIIOBHI: BBIOOD
3.6 2 1 1
camouietHoro BITJTA [IpakTrueckoe 3aJlaHue:
u IIPOXOKACHHE Co3nate COOCTBEHHYIO KapTy,
TpacChl BbIOpath camoneTHbii BIUJIA u
YCIIEIIHO ITPOUTH TPACCy.
Coznanue YerHBIE  ompoc: ydamumecs
COOCTBEHHOW KapThl JOJDKHBL  ITPOJIEMOHCTPUPOBATh
C amMyJsuuein 3HaHUS 00 SMYJISAIUH MOTOJHBIX
IIOTOJIHBIX YCJIOBHM: YCIOBUH B CUMYJIITOPE U KaKUe
BBIOOD BU/IBI IIOT0/1bI MOKHO
MYJIBTUPOTOPHOTO 9MYJIUPOBATh
3.7 BIUTA u|2 1 1
IIPOXOKICHHE [IpakTnueckoe 3aJlaHue:
Tpacchbl Co3nath COOCTBEHHYIO KapTy C
OMYJISILUEN MIOTOJHBIX YCIIOBUH,
BbIOpaTh MYJIBTUPOTOPHBIH
BIUIA wu ycnemHo mnpolTH
Tpaccy.
Cosnmanue YcrHbIM onpoc:
COOCTBEHHOW KapThbl yyauecs JTOJIKHBI
c aMyJsIuen IPOJEMOHCTPUPOBATh 3HAHUS O
MOTO/IHBIX YCJIOBMIA: TOM KaKHe MHapaMeTpbl MOTOAbl
BbIOOp THOPUIHOTO MOKHO HacCTPOUTh npu
38 BITIJTA u 2 1 1 CO37]aHUU COOCTBEHHOU KapThl
IIPOXOKICHHE
TPaccChl [IpakTrueckoe 3a/1aHUE:
Co31ath COOCTBEHHYIO KapTy C
SMYJISILIUEN TOTOHBIX YCIOBHH,
BeIOpaTe rubpuaHblii BITJIA n
YCHEMIHO TPOUTH Tpaccy.
Bcero nmo mogynio 3 | 16 8 8

Monyns 4. ITogroroska k Cop

eBHOBaHUsM (16 yacoB, 8 3aHsTHIi IO 2 Yaca)

HpaKTI/IKa IIOJICTOB

YcTHBIM onpoc:

BAC cnoptuBHOro ydamuecs JIOJIKHBI
THIIA. MIPOJEMOHCTPUPOBATh 3HAHUS O
KBanuduxanmonnsie TOM KaKue HaBbIKU
BBUIETHI B ITOJIETHOM npuodperaroTcsi  BO  BpeMs
CUMYJISITOpE. MPaKTUYECKUX  IOJIETOB  Ha
CIIOPTUBHBIX KBaJPOKONTEPAX
4.1 2 1 1
[IpakTnueckoe 3aJlaHueE:
BrimosHuTh
KBIM(DUKAIIMOHHBIE BBUIETHI B
MIOJIETHOM CUMYJISITOPE,
JNEMOHCTPUPYsSI KOHTPOJIb Haj
KBaJpOKONITEPOM U  YMEHHE
BBINOJIHATH 0230BbIe MAHEBPHI.
4.2 [Tpaktnka moneToB | 2 1 1 YcTHbI# onpoc:
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BAC cnoprtuBHOTO
TUIIA.

yuaniecs JTOJIKHBI
MPOJIEMOHCTPUPOBATh 3HAHUS O

KBanuduxanmonnsie TOM KaKHE€ HaBBIKU OCOOEHHO
BBUIETHI B I1OJIETHOM BaYKHBI JUISL YCIIELTHOTO
CUMYJISITOpE. POXOXKACHUS
KBaTU(DUKAITMOHHBIX
UCIIBITAaHUI
[IpakTuueckoe 3aJlaHue:
BrinosiauTh
KBaJIM()UKALIMOHHBIE BBUIETHl B
II0JIETHOM CUMYJIATOpE,
JEMOHCTPUPYSI KOHTPOJb HaJ
KBaJIPOKOIITEPOM U  yMEHHE
BBINOJIHATH 0230BbIe MaHEBPBHI.
4.3 [IpakTuueckue YcTHbIl onpoc:
TIOJIETHI Ha yJarnfecs JTOJIKHBI
CIOPTUBHBIX IPOJEMOHCTPUPOBATh 3HAHUS O
KBaJIpOKOIITEpaX. TOM KaKue TEXHUYECKHE
[Ipoxoxnenue HaBBbIKU IPUTOJATCS JUISL
Tpacchl: poJsieT OPOXOXKACHUS ~ ITOW  YacTH
qyepes KOJIBIIO ypokKa
(MCTIOB3ys TOTOBBIMA
KBaJIPOKOIITEP [IpakTuueckoe 3aJlaHue:
«ITnonep MuHM» [IpoiiTn Tpaccy, BKIIFOYAIOLIYIO
MPOJIET Yepe3 KOJbllo, pa3BOPOT
Ha 180 rpanmycos, moner
TOPU30HTANIbHBIA BHU3 (ITUKE) U
BBIXOJ M3 IIMKE, Kak B
CUMYJISITOpE, TaK U HA MPAKTUKE
4.4 [IpakTuueckue VYcTHBI onpoc:
TIOJIETHI Ha yJauecst JTOJIKHBI
CIIOPTUBHBIX IPOJEMOHCTPUPOBATh 3HAHUS O
KBaJIpOKOIITEpaXx. TOM KaKue 0COOEHHOCTH
IIpoxoxaeHue pazBopora Ha 180 rpagycos
Tpacchl. HE00XO0IMMO YUYUTHIBATh
[IpakTrueckoe 3a7laHue:
[Ipoiitn Tpaccy, BKIIIOYAIOIIYIO
MIPOJIET Yepe3 KObIIo, pa3BOPOT
Ha 180 rpamycoB, moiser
TOPU30HTANIbHBIA BHU3 (ITUKE) U
BBIXOJ, M3 IIMKE, Kak B
CUMYJISITOpE, TaK U HA MPAKTUKE
4.5 [IpakTueckoe Tectuposanue: coopka BAC

3aHATHE TO cOOpKe
KBaJpoOKoONTEpa U3
TOTOBBIX
KOMINJICKTYIOIIIHUX

[IpakTuueckoe 3aJlaHue:
CoOparh  KBaApoOKONTEp U3
T'OTOBBIX KOMIUJICKTYIOIUX,
crenys WHCTPYKIHSIM u
ACMOHCTpHUPYA IIOHUMAaHUEC
CTPYKTYpPBl WM TPHUHIUIIOB
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paboThI ApOHA.
4.6 [IpakTueckoe TectupoBanue: coopka BAC
3aHATHE TO CcOOpKe
KBaJpOKOIITEpa U3 [IpakTuueckoe 3aJlaHueE:
TOTOBBIX Cobpatp  KBaJIpoKONTEp U3
KOMIUIEKTYIOIINX 2 1 1 TOTOBBIX KOMIUIEKTYIOLIHX,
crnenys HUHCTPYKLHUAM U
JIEMOHCTPHPYSI MMOHNMAaHHE
CTPYKTYpbl ¥ TPUHLUIIOB
paboThI IpoHa.
4.7 [IpakTrueckoe YcTHBI# omnpoc:
3aHATHE TI0O PEMOHTY ydanecs JTOJKHBI
JPOHOB IPOJEMOHCTPUPOBATh 3HAHUS O
TOM, B 4YE€M  3aKJIIOYaeTCs
IPAKTUKYM 10 PEMOHTY JIPOHOB
2 1 1
[IpakTuueckoe 3aJlaHueE:
[IposecTn [IPAKTUKYM o
PEMOHTY JPOHOB,
JIEMOHCTPHPYSI YMCHHE
OTIpeeIsATh u YCTpaHSATh
TUTTUYHBIC HCUCIIPABHOCTH.
4.8 [IpakTHueckoe VYcTHbIl onpoc:
3aHATUE TI0O PEMOHTY y4daiuecs JTOJIKHBI
JPOHOB MPOJEMOHCTPUPOBATH 3HAHHS O
TOM KaKWe THITHYHBIC TOJIOMKHU
MOTYT BO3HUKHYTh, M KakK
MPaBWIBHO UX YCTPAHUTh
2 1 1
[IpakTrueckoe 3a7laHue:
[IpoBectn  mpakTUKyM 1O
PEMOHTY JIPOHOB,
JEMOHCTPUPYSI yYMEHHE
OTIpeesATh u YCTPaHSATh
TUTTUYHBIE HEUCIIPABHOCTH.
Bcero o monymo 4 | 16 8 8
Hrorosas
4 Ha ycMoTpenue nenarora
aTTecranus
Beero 68 32 32
1o nporpamMme
1.4.2. YueOHblii IUIaH AJ15 00y4aroumxcs cpeanei rpynnsl (5 — 7 KjIaccol)
Pe:xuM 3aHATHI: 3aHATHS IETATCSI HA 4 OYHBIX MOTYJIS
OuHble 3aHATHSA 110 2 aKaJIEMUYECKUX Yaca OJIMH pa3 B HEJIEIIO C M1€1aroroM.
KosnuecTBo yacoB
Ne HaumenoBanue
. OuHbIX dopma aTTecTalnu
n/n Moay.Jiei
Bcero ‘ Teopusi ‘ IIpakTuKa
Mopyns 1. 3JI-monenupoBanue (16 yacos, 8 3aHsATHH 110 2 Yaca)
11 OcHoBbl 3D- 2 1 1 YerHbIl onpoc:
MOJIETTUPOBAHUs B yuanecs JTOJIKHBI
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MIPOrpaMMHOM

MIPOJIEMOHCTPUPOBATh 3HAHUS

KOMILJIEKCE O TOM Kakue€ OCHOBHBIC
KOMIIAC-3D: WHCTPYMEHTBI M  OIepaIuu
3HAKOMCTBO C OHH M3Y4HIIN
uHTepdeicoM,
OCHOBHBIC [TpakTueckoe 3aJlaHueE:
UHCTPYMEHTBI U Coznatp 6a3oByr0 3D monens
olepanuu. C WCIMOJIH30BAHUEM OCHOBHBIX
MHCTPYMEHTOB U Omepaluil B
MPOrPaMMHOM KOMILIEKCE
KOMIITAC-3D
YcTHBIM onpoc:
yualuecs JTOJIKHBI

Co3ganue 3D mMonmenu

MIPOJIEMOHCTPUPOBATH 3HAHUS
o Tmpomecce co3ganus 3D
MOJICJIA paMbl KBaJIPOKOMTEPa

1.2
PaMbl KBaIpoKonTepa [IpakTrueckoe 3aJlaHUE:!
Cozgate 3D Momenb pambl
KBaJIPOKOIITEpA C Y4ETOM BCEX
HEOOXOUMBIX pPa3MEpOB H
Jeranei
YcTHBIN Ompoc:
yuaiuecs JTOJIKHBI
MIPOJIEMOHCTPUPOBATh 3HAHUSA
00 OCHOBHBIX HPHUHIIHIAX
MIPOEKTUPOBAHUS 3aIUTHI
MopaenupoBanue MPONEIIEPOB
1.3 | 3ammThel mpormenaepos
JUIS. KBaJIpOKONTEpa [TpakTrueckoe 3a/laHue:
Cozpate  MOZENb  3alUTHI
IIPOIEIIIEPOB, KOoTopast
JIOJIKHA TOYHO
COOTBETCTBOBaTh (opMe U
pa3Mepam MpoIEeIEPOB
YcTHBIM onpoc:
y4aluecs JTOJI>KHBI
IIPOJIEMOHCTPUPOBATh 3HAHUS
C6opka  3D-moxemm o mpouecce cobopku 3D-
MOJIEIHN KBaJpOKONTepa
14 |KBagpoxonTepa n3
OTJIEbHBIX
[IpakTrueckoe 3a7laHue:
KOMIIOHEHTOB
Co3natp 3D-cOopky
KBaJIPOKOIITEPA,
O00BEIMHSIONIYI0 BCE paHee
CO3JIaHHbIE MOJIEIIN JIeTaJIEd
YcTHBIM onpoc:
[Ipumenenne TEKCTyp yHatmecs JIOTDKHBI
MPOJIEMOHCTPUPOBATh 3HAHUS
15 |u pengepunr B 3D-

MOACIIMPOBAHUUA

0 TOM, YTO TaKO€ TEKCTYpHI B
3D-MoaenupoBaHUM M KaK HX
MO>KHO TIPHMCHUTH
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IIpakTueckoe 3a7aHue:
HayuuTbcst  TekcTypupoBarTh
CO3aHHBIE MOJen u
BBINIOJIHUTh PEHIEPHUHT UL
BU3YyaJIM3allun

IlogroroBka wMonenei

YcTHBIM onpoc:

yyaluecs JIOJDKHBI
MIPOJIEMOHCTPUPOBATh 3HAHUS
0 TOM, KakuMm oOpazom
MOJITOTABIIUBAIOTCA MOJEIU K

16 | 3D MeYaTH: 2 1 1 3D neuvatun
MpOBEpKa TOTOBHOCTH
Y ONITUMU3AIUS [IpakTnueckoe 3aJlaHue:
IToaroroBute Mogenu k 3D
IeyaTH, BKJIIOYas HACTPOUKY
napamMeTpoB U  IPOBEPKY
TFOTOBHOCTH K II€YaTH
YcTHBIN Opoc:
yJaniecs JIOJKHBI
MPOAEMOHCTPUPOBATh 3HAHUS
O TOM, Kakhe Marepuaibl
[IpakTrueckoe ucnonb3ytores s 3D neuatu
3aHgTue:  3D-meyath Mojeneii ¢ momomplo  3D-
1.7 | moneneit c 2 1 1 MIpUHTEPA
HCIons30BaHueM 3D-
MpUHTEpa [IpakTuueckoe 3aJjaHHE:
Hameuarath CO3/IaHHBIC
Momen ¢ momompr  3D-
MpUHTEPA u MIPOBEPUTH
Ka4yeCTBO IIeUaTu
YcTHBIM onpoc:
yyaluecs JIOJDKHBI
MPOJIEMOHCTPUPOBATh 3HAHUS
0 TOM, B 4YeM 3aKII0YacTCs
HCIOJIL30BaHUE JIa3€pHOTO
rpaBepa U Gpe3epHOTO CTaHKa
Wsrorosnenue I U3TOTOBJICHUS NeTaJIEN
18 JeTajel C IOMOIIBIO 2 1 1
JIa3€pHOTO TpaBepa M [TpakTrueckoe 3aJjaHue:
(bpe3epHOro cTaHka H3roToBUTH JeTanu v
WCIIOJIb30BAHUEM  JIa3€PHOTO
rpaBepa WIH dbpesepa,
MPOJIEMOHCTPUPOBAB HABBIKU
paboTsI c 3TUMHU
WHCTPYMEHTAMH W TIOJIYYHB
FOTOBBIC JICTaIU
Bcero mo momyio 1 16 8 8

Moayis 2. Coopka kBagpokonrtepa (16 dacos, 8 3aHsATHIi TTO 2 Yaca)

2.1

Onpenenenue nenen u
TpeboBaHUIl K cOOpKe
KBaJpOKOIITEepa

2

1

1

YcTHBIN onpoc:
yyaruecs JOJIKHBI
MIPOJIEMOHCTPUPOBATh 3HAHUS
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O TOM KaKH€ OCHOBHBIC IIaru
HCO6XOIII/IMO BBITIOJIHUTDh AJIA

2.2

onpeaeeHus ejen u
TpeOoBaHU K coopke
KBaJpOKOITEpa
ITpakTyeckoe 3aJJaHue:
[IpencraButeh minaH cOOpPKHU
KBaJPOKOITEPA,
BKJTIOYAIOIHNH eI,
TpeOoBaHUsT K CcOOpke U
BBIOOD OCHOBHBIX
KOMIIOHEHTOB

Cbopka  pambl U VYeTHbli onpoc:

yCTaHOBKAa MOTOPOB yyaruecs JIOJDKHBI

IIPOJIEMOHCTPUPOBATh 3HAHUS
O TOM KakKue KIIOUEBbIE
MOMEHTBHI CJIEIyEeT YUECTh IIPU
cOOpKe pambl U YCTaHOBKE
MOTOPOB Ha KBaJPOKOITEPE

IIpakTrueckoe 3a7aHue:
3aBepiuTh  COOPKY  pambl
KBaJPOKOIITEpa M  YCIIECIIHO
YCTaHOBUTb MOTOPBI

2.3

ITonximodyeHne IHIATHI
pacrnpeneneHus
MMUTAHUS u
AKKyMYJISITOPOB

YcTHBIM onpoc:

yJauuecs JIOJIKHBI
MPOAEMOHCTPUPOBATh 3HAHUS
O TOM KakKue OCHOBHBIE IIaru
HCO6XO}II/IMO BBIIIOJIHUTE IIpH
MOJKJIFOYEHUH TIJIAThI

[IpakTrueckoe 3aJlaHueE:
IMoaxaro4yuTs Iaty
pacrpelneneHuss NUTaHUuS |
AKKyMYJISITOPBI K
KBaJIPOKOIITEPY

2.4

ITonximoueHMEe
KOHTpoJIJIepa TOJeTa,
GPS-Monyns u
MpUEMHUKA
paaroynpaBiICHUS

YcTHBIN onpoc:

y4aluecs JIOJKHBI
IIPOJIEMOHCTPUPOBATh 3HAHUS
0 TOM KaKHe 3TaIlbl BKIOYAET
B ce0sl TpoIIecC MOAKITIOYCHUS
KoHTpoiuiepa mosera, GPS-
MOTYJIS u MIpUEMHHKA
panuoynpaBieHUs

[IpakTuueckoe 3aJlaHHC:
[ToaknounTh KOHTPOJLIIEP
IoJjiera, MPOIIUTD ero,
noakiounte GPS-monyns u
MIPUEMHUK PaUOYIPABICHUS.

2.5

Ilogkmrouenne FPV-

YcTHBIN onpoc:
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KaMepsl ydamuecs JOJIKHBI
IIPOJIEMOHCTPUPOBATh 3HAHUS
O TOM Kakue JCUCTBHS
HEOOXOUMO  TIPEANPUHATH
JUIsl YCIIEIHOTO TIOIKIIIOYEHUS
FPV-kamepsl K
KBaJPOKOIITEPY
ITpakTueckoe 3aJlaHue:
ITogxmounte FPV-kamepy k
KBaJIPOKOIITEPY
TectupoBanue YcTHBIM onpoc:
HACTpOMKa ydaluecs JIOJIKHBI
IIPOJIEMOHCTPUPOBATh 3HAHUS
0 TOM KaKu€ OCHOBHBIE JTallbl
TECTUPOBAaHUS U HACTPOUKH
KBaJIpOKOIITEPA clenyer
2.6 IIPOBECTU  Tepel  IMEPBBIM
I10JIETOM
ITpakTueckoe 3aJlaHue:
IIpoBecTn TecTMpoBaHHE U
HACTPOMKY BCEX KOMIIOHEHTOB
KBaJIPOKOIITEPA.
UcneiTanue, YcTHBIN onpoc:
ONITUMHU3ALIUS yuaiuecs JTOJIKHBI
IIEPBBIE TIOJIETHI IIPOJEMOHCTPUPOBATh 3HAHUS
0 TOM, YTO BKJIIOYaeT B ceOs
rporece HCIIBITAHUH,
ONTUMM3AIMM U TEPBBIX
2.7 II0JIETOB KBAJPOKONTEPA
ITpakTueckoe 3aJlaHueE:
[TpoBectn HCTIBITAHUS
KBaJIpOKOIITEPA,
ONTUMHU3HPOBATH €ro padoTy
Y BBIIIOJIHUTD NIEPBBIE NIOJIETHI
JlopaboTka YcTHBI onpoc:
KOHCTPYKLIUU y4aluecs JIOJIKHBI
IIPOJIEMOHCTPUPOBATh 3HAHUS
O TOM KakMe BO3MOJKHBIE
J0paboTKH KOHCTPYKIIUU
KBaJPOKONTEPa MOTYT OBITh
PEKOMEHTI0BaHbI JUIS
2.8 YIIydIlEHUs €ro
XapaKTePUCTUK u
IIPOU3BOIUTEIIBHOCTH
ITpakTnueckoe 3aJlaHueE:

[IpeacraButs A0pabOTKH B
KOHCTPYKIIUU KBaJPOKOITEPA,
VUUTHIBAS TOJIYUYCHHBIH OITBIT
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Y PE3YJIbTATHl UCIIBITAHUI
Bcero no mozgymio 2 16 8 8
Moayis 3. ITunotuposanue (16 yacos, 8 3aHsATHI 110 2 Yaca)
Beenenue B YcTHBIM onpoc:
yIpaBJICHHE FPV- yJaniecs JIOJIKHBI
JpOHAMMU: OcHoBBI IIPOJIEMOHCTPUPOBATh 3HAHUS
MAJIOTUPOBAHUS u 00 OCHOBHBIX HpPUHLHUIAX
31 | TEXHHIECKHE HABBIKM 2 1 1 nunotupoBanus FPV-aponos
IIpakTrueckoe 3a7aHue:
MIPOJIEMOHCTPUPOBATH
0a3oBbIe HaBBIKH
MAJIOTUPOBAHUS
[IpuHnums YcTHBIM onpoc:
YIIPaBJICHUA FPV- yyaluecs JOJIKHBI
JPOHOM: IIPOJIEMOHCTPUPOBATh 3HAHUS
PasnoBugHOCTH u 0 TNpHUHIOMNAX YIpaBJICHUs
pEXKUMBI yIIPaBJIICHHS, BAC FPV, 3nath paznuuHbie
3.2 | meTompl paboOTBI  CO 2 1 1 Buasl BAC FPV-tuna wm
CTHUKaMU II0JIETHBIE PEKUMBI
IIpakTrueckoe 3a7aHue:
Hay4UTbCS MPaBUIILHO
yE€p>KUBATh IYJIbT U CTHKU.
IIpaxTrueckue YCTHBIN oMpoc:
ynpaxHeHus: [loxbem yuaiuecs JIOJIKHBI
U CIIyCK, YIpaBJCHHE IIPOJEMOHCTPUPOBATh 3HAHUS
CKOPOCTBI0, OCTAHOBKA O TOM Kakue OCHOBHBIE
U TI0cajKa HaBBbIKU MUAJIOTUPOBAHUS
JIpoHa ObUIM TpOKayaHbl B
33 2 1 1 xoJe yIpaXHEHUH o
MOJIbEMY U CIYCKY
IIpakTrueckoe 3a7laHue:
BBINONHATE  yHpa)kHEHUs IO
HaboOpy  BBICOTBI,  CIIYCKY,
CHUKEHMIO CKOpPOCTH,
OCTAaHOBKE U TIOCAJIKE.
Hacrtpoiika  peurtoB: YcTHBIH ompoc:
OnTumuzanus y4aiecs JTOJIKHBI
YyBCTBUTEIBHOCTH IIPOJEMOHCTPUPOBATh 3HAHUS
yIpaBiIeHUs 0 TOM, YTO TaKoe pelTHl B
KOHTEKCTe ympasieHus FPV-
3.4 2 1 1 JPOHOM
[IpakTrueckoe 3a7laHue:
Hayuutbcs HacTpauBaTh
pEeUThl I ONTHUMAJIBHOIO
YIPaBJIEHUS JPOHOM
[Tonrer B  pexume YcTHBIN onpoc:
3.5 | «CTAB» 2 1 1 y4daiuecs JOJKHEI
IIPOJIEMOHCTPUPOBATh 3HAHUS
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0 TOM, YeM OTJIHYaercs
pexum mnonera «CTAB» or
JIPYTUX PEKUMOB

[TpakTryeckoe 3aJlaHKe:
IIponeMoHCTPUPOBATH
YMEHHUE JIeTaTh B PEXKHME
«CTAB» 0e3 MoTepU
KOHTPOJISI HAJ| IPOHOM

Iloner B  pexume YerHbll onpoc:
«LEVEL» ydammuecs JTOJKHBI
IIPOJIEMOHCTPUPOBATh 3HAHUS
O TOM, YTO  O3Hayaer
«LEVEL» pexum u kak oH
OTJINYAETCS oT JIPYTUX
3.6 2 1 1 PEXKHUMOB I10JIETa
IIpakTrueckoe 3a7aHue:
BbInonHUTE 1ONIET B pexuMe
«LEVELy, JEMOHCTPUPYS
cTabuUNpHOE yIpaBICHUE W
yJiep>KaHUE BBICOTBI
[loner B  pexume YcTHBIN Ompoc:
«ACRO» y4daiuecs JTOJDKHBI
IIPOJEMOHCTPUPOBATh 3HAHUS
0 TOM, B 4YEM 3aKIOYaeTcs
0COOEHHOCTh nojera B
pexume «ACRO»
3.7 2 1 1
IIpakTrueckoe 3a7laHue:
ITponemoHcTpUpOBaTH
HaBbIKM TI0JIETa B PEXHUME
«ACRO», BKJTFOYas
BBIIIOJIHCHHE buryp u
MaHEBPOB c BBICOKOM
TOYHOCTHIO.
BrinosiHeHue 3anaHuii YcTHBIM onpoc:
B noJieTe. y4aiecs JTOJIKHBI
[IpumeHEeHNE HaBBIKOB IIPOJEMOHCTPUPOBATh 3HAHUS
B MPAKTUYECKUX 0 TOM, Kak IpUMEHEHHE
YCIIOBUSAX HaBBIKOB,  HW3Y4YEHHBIX  Ha
MPeIbIAYIINX ypoKax,
38 2 1 1 ITOMOYXKET YCIIELTHO
BBITIOJTHUTD 33/1aHUS B MOJIETE
[IpakTnueckoe 3a7laHue:
BoinonHuTh MIOJIETHOE
3a/laHHe, TEMOHCTPHUPYS CBOHU
HaBbIKY NUIOTHpOBaHus FPV-
JIPOHA B pPEaJIbHOU CUTYaIluU
Bcero no mogymo 3 16 8 8

Monayis 4. brounoe nporpammupoBanue BITJIA (16 gacos, 8 3ansaTuii mo 2 yaca)
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4.1

BBenenue B OioyHOE

MporpaMMHUpPOBaHUE
mia BAC: ocCHOBBEI U
BUJIBI nporpamm

(Scratch, Blockly wu
npyrue) YmpaBlieHHE
KBaJIPOKOIITEPOM
[Inonep munu

YcTHBIN onpoc:

y4aluecs JTOJI>KHBI
MIPOJIEMOHCTPUPOBATh 3HAHUS
0 TOM KaKH€ BUJIBI IIPOrpamMM
UCIONB3YIOTCS B OJOYHOM
[IpOrpaMMUpPOBAHUU T
BIUIA

[pakTHueckoe 3a7aHue:
Co3znaTh NpocTyro Mporpammy
Ha OAHOM w3 miIarhopm
0JI0YHOTO MTPOTPAMMUPOBAHUS
(manpumep,  Scratch  umm
Blockly), nemoncTpupytomnryto
0azoBble HPUHIINIIBI
yIpaBiIeHUsS BAC.
[Tporpamma JOJDKHA
BKITIOYATh AIIEMEHTHI
JIBVDKCHUS M YIIPABIICHHUSL.

4.2

OCHOBHBIE AJITOPUTMBI
newxkennsa st bITJIA
C UCIIOJb30BaHUEM
01049HOTO
MIPOrPaMMHUPOBAHHS.

YcTHBIM onpoc:

ydaluecs JIOJIKHBI
IIPOJIEMOHCTPUPOBATh 3HAHUS
O TOM Kakue OCHOBHBIC
QITOPUTMBl  JABWOXKEHUS  AJIs
BIUVTA MOXHO peanu3oBaTh C
MIOMOUIbIO 0J104HOTO
IIPOrPaMMHUPOBAHMUS

[TpakTHueckoe 3aJjaHHE:
PazpabGorate mporpammy ¢
HCIIOJB30BAHKEM  OJIOYHOTO
MIPOrPaMMHUPOBAHHSI,

JIEMOHCTPHUPYIOLIYIO

OCHOBHEIE AITOPUTMBI
JIBIDKECHUSA hilpe: BITJIA.
[Tporpamma JIOJKHA
BKJIIOYAaTh  KOMAaHIBI  JUIS
B3JI€TA, MOCAJKU, IOBOPOTOB U
W3MEHEHUS BBICOTEI.

4.3

Pazpabotka
MPOCTEUIIINX
mporpamm JUIST
BBITTOJTHEHUS
MOJETHRIX 3aJIaHUH.

YcTHBIN onpoc:

yyaruecs JIOJKHBI
MIPOIEMOHCTPHUPOBATh 3HAHUS
0 TOM Kakue Iaru
HEOOXOIUMO  TPEINpPUHSTDH
Ui pa3pabOTKH MPOCTEHIINX
porpaMM JIIsl  BBITIOJTHEHUS
MOJIETHBIX 3aJaHUHN

[IpakTuueckoe 3aJlaHueE:
Cosnatp MPOCTEUIITYIO
IporpaMmy I BBIITOJTHEHUS
KOHKPETHOTO MOJIETHOTO
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3aJaHUS C HCIOJIB30BAHUEM
0JI0YHOTO

POrpaMMHUPOBAHUS.
[Iporpamma nomkHa  OBITH
crocobHa ABTOMATUYECKU
BBITIOJIHSTh 3a/laHHOE

JBYKCHUE NI MaHCBP.

4.4

Pazpabotka
AJITOPUTMOB
HaBuranuu g BITJIA
c HCIIOJIb30BaHUEM
Scratch, Blockly wu
JIPYTHX TPOTrpamMm

YcTHBIM onpoc:

yyarnmecs JIOJDKHBI
MIPOJIEMOHCTPUPOBATh 3HAHUS
0  TpuMepax  pa3pabdoTKu
QITOPUTMOB HABUTAIMH IS
BIIJTA na mpumepe Scratch,
Blockly

IIpakTrueckoe 3a7aHue:
Pa3paborats aIrOPUTMBI
Hapurauuu s BIIJIA ¢
HCIIOJIb30BAaHUEM  Pa3JIMYHBIX
miatopm 0J104HOTO
MIPOrpaMMHUpPOBaHUSL.
[Tporpammel JIOJKHBI
BKJIKOYATh 3JIEMEHTHI
aBTOMAaTUYECKOM HaBUTallH,
YOpaBJi€HUS  BBICOTOW U
HaIpaBJICHUEM TOJIETA.

4.5

Pa3pabotka
QJIITOPUTMOB
gasuraimu miga BITJIA
c HCIIOJIb30BAaHHEM
Scratch, Blockly wu
JPYTHUX TPOTPaMM

YCTHBIN ompoc:

y4darmuecs JIOJKHBI
MIPOJIEMOHCTPUPOBATh 3HAHUSA
0 TOM Kakue OCOOCHHOCTH
cieayeT  YYuThIBaTh  IpHU
pa3zpaboTke ITOPUTMOB
gaurammmun giug BIIJIA ¢
HCIOJL30BAHUEM  OJIOYHOTIO
MPOrPaMMHUPOBAHHUS

[IpakTuueckoe 3aJlaHueE:
Pa3paborath AJITOPUTMBI
HaBuranun it BITJIA ¢
HCIIOJIb30BAaHUEM  Pa3IUYHbBIX
iatpopm 07104HOTO
IIPOrpaMMHUPOBAHUS.
[Iporpammel JIOJKHBI
BKJIIOYATh AJIEMEHTBI
aBTOMAaTHUYECKON HaBUTallUH,
YIOPaBICHUS  BBICOTOU 51
HaIlpaBJIEHUEM T0JIETA.

4.6

[IpoekTupoBanue  u
MOACINPOBAHUC
MOJICTHBIX MHCCHM C
HCIIOJIB30BAHUEM
0J104YHOTO

YcTHBIN onpoc:

y4Jaruecs JOJIKHBI
MIPOJIEMOHCTPUPOBATh 3HAHUS
0 MPOECKTUPOBAHUU u
MOJIETMPOBAHUU  TOJIETHBIX
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MPOrPaMMHUPOBAHUS MHCCUH

st BITJTA.
[IpakTuueckoe 3a/1aHHeE:
Co3zpatb M MOAEIUPOBATH
MIOJIETHBIE MHUCCHHU c
TIOMOIIIBIO 0JI09HOTO
nporpammupoBanusi. Muccuun
JTOJI>KHBI BKJIIOYATh
pa3MyHbIe 337a4d, TAKHE Kak
00X0/l TPEMSATCTBUN, TIOHUCK
00BEKTOB u TOYHOE
MIPU3EMIICHHE.

4.7 | Ucnonb3oBaHue YcTHBIH onpoc:

067109YHOTO yJarmumecs JIOJDKHBI

[IPOrpaMMHUPOBAHUSA MIPOJIEMOHCTPUPOBATh 3HAHUSA

BILTA TS 0 TOM KAaKH€ 3aJa4d MOXKHO

BBIIIOJIHEHUS 3aJaHUI YCIEIIHO BBIIIOJIHUTh c

KEHCOB COPEBHOBAHUI TTOMOIIBEO 0JI09HOTO

Y YEMIIMOHATOB [IpOrpaMMHUpPOBaHUs JUTSL
BITTA B paMKax
COpPEBHOBAHUM u
YEeMITMOHATOB
IIpakTrueckoe 3a7aHue:
Hcnonb3oBath OmouHoe
MpOorpaMMHUpPOBaHUE TUTST
BBITIOJIHEHUS 3aJlaHUM KEHCOB
COPEBHOBAHUI u
YEMIIMOHATOB IO YIPABICHUIO
BITJIA. Onn JIOJKHBI
MIPOJIEMOHCTPUPOBATH YMEHUE
CO3/1aBaTh CJIO)KHBIE
porpaMMbl ISl peLIEHUs
3a/1a4, TPeOYIOIIMX TOYHOCTH
1 CKOPOCTH BBITIOJHEHUSI.

4.8 | Ucnoms3oBaHue VYcrHbIH onpoc:

0J1049HOTO y4yaiuecs JTOJIKHBI

MIPOTPaMMHUPOBAHUS MPOJIEMOHCTPUPOBATh 3HAHUS

BITJIA IS 0 TOM Kakphe OBIBAIOT KEHMCHI

BBIIOTHEHUS 3aIaHui
KENCOB COPEBHOBAHUM
" YEMITUOHATOB.
Keiico c
copeBHoBaHuM BIIJIA
1o 65109YHOMY
MIPOTPaMMHUPOBAHUIO
BAC

COpPEBHOBaHUI MO OJIOYHOMY
nporpaMmupoBanuio s BAC

[IpakTuueckoe 3aJjaHHC:
Hcnons3oBath OnouHOE
MporpaMMHUpOBaHUE TSt
BBITIOTHEHHUS 3aJaHUM KelCOB
COPEBHOBAHUM u
YEMITMOHATOB IO YNPAaBJICHUIO
BIIJIA. OHu JOJIKHBI
NPOAEMOHCTPUPOBATh YMEHHE
co31aBaTh CJIOJKHEBIE
NpOrpaMMbl I PELICHUS
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3a/1a4, TPeOYIOIMX TOYHOCTH
1 CKOPOCTH BBITIOJIHCHUS.

10 porpaMme

Bcero no moaymto 4 16 8 8
Urorosas arrecranus Ha ycMmoTpenue nenarora
Beero 68 32 32

1.4.3. YueOHblii Iu1aH 1J1s1 o0ydyarnuxcsi crapiuei rpynnsl (8 — 11 kiaccbi)

Pexxum 3aHaTHIl: 3aHATHS AATCS HA 4 OUHBIX MOJYJIS

Ounkle 3aHATHSA 110 2 AKaJICMUYCCKUX Jaca OAWH pa3 B HCACIIIO C II€AArorom.

n/n

HaumenoBanue
MOy Iel

KoauuecTBO 4acoB

O4HBIX

Bcero

Teopus ‘ IIpakTnka

®opMma aTTecTaAllMU

Monyns 1. Coopka u pemont BAC (16 gacos, 8 3anartuii mo 2 Jaca)

11

TexHonoruu
IIPOM3BOJCTBA  JIeTaleH
UL OeCIUIOTHBIX
JIeTaTeIbHBIX aIlapaToB:
3D-neuats, na3epHast
pe3ka M MOJEIHUpOBaHUE
B CAIIP KOMITAC-3/]

YcTHBIN Ompoc:

ydamuecs JIOJIKHBI
MIPOJIEMOHCTPUPOBATH 3HAHUS
O TOM KakHWe TEXHOJIOTHH
HCIIOJIb3YIOTCS JUTSL
npousBojcTBa aeraneid BAC

IIpakTrueckoe 3a7aHue:
[IpencraButh 3D-monens
nerann BAC, co3maHHyIO C
HCIIOJIb30BaHUEM IPOrPAMMBI
CAIIP KOMIIAC-3/I, wu
00BSACHUTH rpoiiecc ee
MIPOU3BOJICTBA c
HCTIOJIb30BAaHUEM
aJTUTHBHBIX u
MIPOU3BOJICTBEHHBIX
TEXHOJOTHH, Takux kKak 3D-
1eyaTh WIH JIa3epHas pe3ka

1.2

Co6opxka Pa3IUYHbIX
THUIIOB BAC
(MyJIBTHPOTOPHOTO /
CaMOJIETHOTO THIA):
KOPITYC U IBUTATEIH.

YcTHBIM onpoc:

yJauecs JTOJIKHBI
MPOAEMOHCTPUPOBATh 3HAHUSA
0 TOM

Kakue OBIBAlOT  OCHOBHBIC
sTambl COOpKH KopIyca |
YCTAHOBKH JIBUTATENICH

[IpakTrueckoe 3a7laHue:
[TponeMoHCTpUPOBATH
coOpaHHYIO JIeTallb KOpIyca U
JIBUTATENIM /ISl BBHIOPAHHOTO
tuna BAC (MynbTUPOTOPHOTO
WJIN CaMOJIETHOT0) u
0OBSICHUTH MPOIECC COOPKH.

1.3

[Tanka:
CJIOKHBIX 3a71a4

perieHue

YcTHBIM onpoc:
y4damuecs JTOJIKHBI
IIPOAEMOHCTPHUPOBATH 3HAHUS
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0 TOM
noyemy BaXHO YMCTb
HPaBHIBHO BBIMOJHATh AWKy
npu paboTe C ANEKTPOHUKOM

IIpakTrueckoe 3a7aHue:
BEITTONHUTE COKHBIE KEHCHI
[0 IalKe, JIEeMOHCTPUPYA
HaBBIKM TAWKU  Pa3IMYHbBIX
AJIEMEHTOB JIEKTPOHUKH.

YcTHBIM onpoc:

y4aluecs JTOJI>KHBI
MIPOJIEMOHCTPUPOBATh 3HAHUS
0 TOM

KaKue IIard BKIIOYaeT B ceOst

Coopka Pa3IUYHBIX cbopka MOJIETHOTO
TUIIOB BAC KOHTpOJLIIEpa u panuo-
14 (MynbTUPOTOPHOIO / nepe1aTYNKOB
" | caMOJIeTHOTO THIA):
NOJIETHBIA ~ KOHTPOJLIEP, [TpakTueckoe 3aJlaHueE:
panuo-rnepeaTyuKu [IponemMoHCTpUPOBATH
coOpaHHBII MIOJICTHBIN
KOHTpOJLIEP u panuo-
nepeaaTIuKH Uit
BbIOpanHoro tuna BAC wu
00BSCHUTH MPOIECC COOPKH.
YCTHBIN ompoc:
yuaiuecs JIOJDKHBI
IIPOIEMOHCTPUPOBATH 3HAHUS
0 TOM
KaKue KIIMM BBITIOIHSIOT
Coopka Pa3IUYHBIX }laT‘H/IKSI)YH 1t FHPOCKOLILL
TUIIOB BAC ’ p ’
akcenepomMeTpsl B pabote
(MyJTBTUPOTOPHBIX / BAC
1.5 | caMONeTHBIX): TUTAaHUE U
AJIEKTPOHUKA  (AaTUMKH,
IIpakTrueckoe 3a7laHue:
TUPOCKOTI,
ITponemoHcTpUpOBaThH
aKceJIepoMeTp)
cobpaHHOE MATaHNE u
AIIEKTPOHUKY (maT4ukwy,
TUPOCKOTI, aKceJIepoMeTp)
1utst BeiOpanHoro tuna BAC u
00BSCHUTH Mpoliecc COOPKU
YcTHBIN onpoc:
y4aiecs JTOJKHBI
MIPOIEMOHCTPUPOBATH 3HAHUS
CoOopka Pa3IMYHBIX post pHp
0 TOM
TUIIOB BAC
KaKHhe acleKTbl HeoO0XOAUMO
1.6 | (MynbTHPOTOPHOTO /
i YUUTHIBaTh TPU YCTAHOBKE
CaMOJIETHOTO THUIA):
kamepsl Ha BAC
YCTaHOBKA KaMephbl
[TpakTHaeckoe 3aJlaHueE:

Cobparh W HWHTErPUPOBATH
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KaMepy B BBIOpaHHBIA THUI

BAC, o00bscHuB Tmpolecc
MHCTAJLISIIUY.
YcTHBIM onpoc:
yuaiuecs JTOJIKHBI

MPOJIEMOHCTPUPOBATH 3HAHUS
0 TOM
KaKue BUAbl PEMOHTOB MOTYT

noTpedoBaThC Ipu
PemonTt BAC: skcruryatanuu bAC
17 PeMKOMILIEKTHI, 2 1 1 ITpakTueckoe 3a/laHue:
MHCTPYMEHTBI U TEXHHKA [TponemoHcTpUpOBaThH
0e3011acCHOCTH YMEHHME IPOBOJUTH PEMOHT
BAC, npencraBuB KeHChl IO
PEMOHTY, UCIIOJIb3yEMBIE
PEMKOMILIEKTBI,
UHCTPYMEHTBI U  OOBSICHUB
TEXHUKY O€30MacHOCTH Mpu
PEMOHTE.
YcTHBIM onpoc:
ydaluecs JIOJIKHBI
IIPOJIEMOHCTPUPOBATh 3HAHUS
0 TOM
[I0YEMY Ba)KHO HCIOJIb30BaTh
PEMKOMILIEKTHI u
MHCTPYMEHTBI npu
Pemont BAC:  KeiichL, IIPOBEJICHU U PEMOHTHBIX
pabor
1.8 | PEMKOMILIEKTEL, 5 1 1
MHCTPYMEHTBI M TEXHHKA )
6e30MACHOCTH IIpakTrueckoe 3a7laHue:
ITponemoHcTpUpOBaTH
YMEHHE TMPOBOJUTH PEMOHT
BAC, npeacraBuB KeHChl 1O
PEMOHTY, HCIOJIb3yeMbIE
PEMKOMIUIEKTHI,
UHCTPYMEHTBl U  OOBSICHUB
TEXHUKY O€30MacHOCTH TpHU
pPEMOHTE.
Bcero no moaymto 1 16 8 8
Monayns 2. [IporpammupoBanue (16 yacos, 8 3ausTHii 1o 2 yaca)
Beenenue B YcTHBIM onpoc:
pPOrpaMMHUPOBAHKE y4aiecs JTOJIKHBI
BIUTA na Python u C++. [IPOAEMOHCTPUPOBATH 3HAHUSA
OCHOBBI W NpUMEpPHI 0 TOM
MCIIOJIb30BaHUs Kakue  OBIBAlOT  IPUMEPHI
21 2 1 1 ucnoinszoBanus Python u C++

JIfIt: IPOrPaMMHUPOBAHUS
JIPOHOB

[IpakTuueckoe 3aJjaHueE:
IIponeMoHCTPUPOBATH

0a30BEIE 3HAHUS
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pOTrPaMMHPOBAHHS Ha
Python u C++, mpencraBus

IIPUMEPBI MCIIOJIb30BaHUs

A3BIKOB  IIPOrpPaMMHUpPOBaHUs

nust ynpasienust BITIA.
IIpakTHueckue  HaBBIKU YerHbli onpoc:
IIPOrpaMMUPOBAHUSA UL ydaluecs JIOJIKHBI

Ketica Nel
Pabora ¢ pgaHHBIMH U

MPOJIEMOHCTPUPOBATH 3HAHUS
0 TOM

KOMaHJaMH I ¢ KaKhe KOMaHJbl HE0O0XOAUMO
YIPaBJICHUS JIPOHOM. HaIucath JJIs 3alycKa JpoHa
Hamucanne koma miA
2.2 | B3neTa, rnoJsieta u [IpakTuueckoe 3a/1aHHE:
[IOCaKU Hamncars nporpaMMHBIN KOJ
Ui 3allycka, MojieTa WU
MIOCAJKU JpOHA, HCHOIb3Ys
KOMaH/Ibl JUTSt
MUJIOTUPOBAHUS, u
MIPOJIEMOHCTPUPOBATH €ero
paboTOCIIOCOOHOCTD.
JononHurensHbIe YcTHBIN Ompoc:
KOMaH 1bl JUIs yualuecs JIOJIKHBI
IpOrpaMMHUpPOBaHUS MIPOJIEMOHCTPUPOBATH 3HAHUS
JpOHa 0 TOM KaKue
JloGaBnenue JIOTIOJTHUTEIIbHBIE TOYKH
JIOTIOJTHUTEIBHBIX TOYEK MOCAJIKH MOTYT OBITH
nocagku. IlpakTuueckoe TIOJIE3HBI npu
5 3 | IPOTPaMMHUpOBAHKE I IIPOrpaMMHUPOBAHUH JAPOHA
keiica Nel.
IIpakTrueckoe 3a7laHue:
Jo6GaBuTh  KOMaHIBI  AJs
JIOTIOJTHUTEIbHBIX TOYEK
IIOCAJKH B NIPOTPaMMHBIN KOJ
yIOpaBiIeHUS  JAPOHOM U
IIPOIEMOHCTPUPOBATE PAOOTY
C HOBBIMU KOMaH/IaMHU.
IIporpammupoBanue YcTHBIH o1poc:
MUKpPOKOHTPOJUIEPOB  Ha yualecs JTOJIKHBI
npumepe  Arduino  u IIPOJEMOHCTPUPOBATh 3HAHUS
Raspberry Pi. 0 TOM B YeM OTJIHYHE MEXKIY
[TpakTrueckoe IIPOrpaMMHUPOBAHNUEM Ha
MPOTPAMMHUPOBAHHE IS Arduino u Raspberry Pi
24 keiica  Nel «3axBar
rpy3a» [TpakTrueckoe 3aJlaHueE:
Pazpaborarp
IPOrpaMMHUPOBaHKE
MHUKpPOCXEM Ha  IpUMeEpe
Arduino wmm  RaspberryPi,
npeacTaBuB pabouuii mpumep
IIPOrpaMMBl.
25 [IpakTueckoe YerHbI onpoc:

pPOrpaMMUPOBAHUE ISt

yJamuecs JOJDKHEL
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Kelca Ne2
«AdpodoTocheMKay.
CkaHupOBaHHE METOK MU
pabota ¢  KaMepom.
OCHOBBI ~ TEXHUYECKOTO
3pEHUs B
IpOrpaMMHUPOBAaHUU
JpOHA

IIPOJIEMOHCTPUPOBATH 3HAHUS
0 TOM

KaKHe METO/Ibl CKAaHHUPOBAHUS
METOK BbI 3HAaeT€ U KaK OHU
MOTYT OBITh HCIIOJIb30BAHBI
npu IIPOrpaMMHUPOBAHUU
JIpOHA

ITpakTueckoe 3aJlaHue:
Hamncars nporpaMMHBIN KO
JUIsl CKaHUPOBAaHUS METOK C
HCIIOJIb30BAaHUEM KaMephbl
JIpoHa "
IIPOJIEMOHCTPUPOBATH
OCHOBBI TEXHUYECKOI'O 3pEHUS
B KOHTEKCTE
IIPOrPaMMUPOBAHHUS JPOHA.

2.6

IIpakTHueckoe
pOTrpaMMHUPOBAaHUE  JIJIsSt
keiica Ne2. Paszpabotka
IPOTPaMMBI ISt
OTOOpaKECHHS
TPAGKTOPUU  JTBUIKCHUS
KomTepa.

YcTHBIM onpoc:

yualuecs JIOJKHBI
MIPOJIEMOHCTPUPOBATH 3HAHUS
O TOM Kakasi WH(popManus
MOXeT OBITH H3BJIEYEHA U3
aHalM3a TPACKTOPHH II0JIeTa
JIpoHA

IIpakTrueckoe 3a7laHue:
Pa3paborars nporpammy,
O0TOOpaXAIOIIYI0 TPACKTOPHUIO
JIBYDKCHHUS KorTepa, "
MIPOIEMOHCTPHUPOBATH ee
paboTOCTIOCOOHOCTb.

2.7

IIpakTrHueckoe
porpaMMHUpOBaHUE IS
Keiica No2.
[IporpammupoBanue

YcTHBIM onpoc:

y4daluecs JIOJIKHBI
IIPOJIEMOHCTPUPOBATH 3HAHUS
0 TOM, KaK MOXHO
OpraHu30BaTh TPYIIIOBOMN
IIOJIET HECKOJIBKUX JIPOHOB

IIpakTueckoe 3a/laHue:
Hamncats mporpaMMHBIN KO
JUIsL TPYIIIOBBIX IOJIETOB, TIE
OJIMH JIPOH HaxOJHWUT METKY, a
JIpYroM 3axBaTbIBaeT Ipy3, U
IIPOJIEMOHCTPUPOBATH €ero
paborty.

2.8

IIpakTHueckoe

[IPOTPAMMUPOBAHUE IS
Kerca No2.
TecTupoBanue u oTiagka
MPOTPAMMHOI0 KOJa s
IpoHOB. IIpakTnueckue
TIPUEMBbI u METObBI

VYcTHBIN onpoc:

ydaluecs JIOJIKHBI
IIPOJEMOHCTPUPOBATh 3HAHUS
0O TOM TIIOYEMY  BaXHO
TECTUPOBAaTh M OTJIAKUBATH
IIPOrPaMMHBIM  KOJA  Iepen
3aIlyCKOM Ha JpOHE
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WCIIPaBJICHUS OIIHOOK

IIpakTueckoe 3a7aHue:
[IpoBecTn TECTUpOBAaHHE U
OTJIAKY IPOrPaMMHOI0 KOJa,
MIPEACTABUB  UCIPaBJIECHHBIN
KOJI M OOBSICHUB Tpolecc
OTJIAJIKH.

Bcero no moayito 2

16

8

8

Mogayie 3. OTpaboTka HaBbIKOB muI0THPOoBaHus ['eockan-ITnonep (16 yacos, 8 3aHATHIA 10 2

Jaca)

3.1

OcHoBbI yIpaBIeHUs
IPOrPaMMHUPYEMBIMH
IpOHAMHU B CHUMYJISTOpE:
0e301macHOCTh u
HACTpoiika (Ha mpumepe
I'eockan [Tnonep,
CUMYJISITOP).

YcTHbIM onpoc:

yyaluecs JTOJI>KHBI
MIPOJIEMOHCTPUPOBATh 3HAHUS
O TOM Kakhe€ OCHOBHBIC
TEXHHUKU 0e30MmacHOCTH
HEOOXOIMMO YYHUTHIBATH MPU
NUWIOTUPOBAHUU  JpOHa B
CUMYJISITOpE

IIpakTrueckoe 3a7aHue:
[IponemMoHCTpUpPOBATH
HaBBbIKH IMUJIOTUPOBAHUA
MIPOrpaMMHUPYEMbIX JIPOHOB B
CUMYJITOPE, OCBOUTH
TEXHUKY 0e30macHOCTH U
HACTPOMKY JIPOHA.

3.2

[IpakTHyeckne  HaBBIKH
yIpaBJIECHUs JPOHOM B
cumynarope: pabora c
ROS

YCTHBIN ompoc:

ydamuecs JTOJIKHBI
IIPOJEMOHCTPUPOBATh 3HAHUS
O TOM Kakue€ HWHCTPYMEHTHI
UCTIOJB3YIOTCS JUIsl paboThl C
ROS npu mnunorupoBanuu
JpoHa

IIpaxTueckoe
OtpaboTaTh HaBBIKU
MUJIOTUPOBAHUS I'eockan
[lnonep B cumynarope u
OBJIAJIETh WHCTPYMEHTaMH
it pabotel ¢ ROS

3aJaHue:

3.3

[IpakTHyeckue  HaBBIKH
YIpaBJIE€HUS JPOHOM B
cumynarope: pabora c
OpenCV

YcTHBIN onpoc:

y4daruecs JOJI>KHBI
MIPOJIEMOHCTPUPOBATH 3HAHUS
O TOM KaKH€ HWHCTPYMEHTEHI
UCTIONB3YIOTCS i paboThI C
OpenCV 1npu nHJIOTUPOBAHUU
JIpoHa

ITpakTueckoe 3aJlaHueE:
OtpaboTaTh HaBBIKH
MAJIOTUPOBAHUS I'eockan

Ilnonep B cumynarope u
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OBJIaACTh HHCTPYMCHTaAMU

Jutst paboTel ¢ OpenCV.
[IpakTnueckue  HaBBIKU YcTHbIM onpoc:
YIPaBJICHUS I'eockan y4daiuecs JTOJI>KHBI
[Tuonep B cumymnsTOpE. MIPOJIEMOHCTPUPOBATh 3HAHUS
[IporpammupoBanue 0 TOM Kakue€ HMHCTPYMEHTHI

ABTOHOMHOTI'O ITOJIETA

UCTIOJB3YIOTCS TSt
HaIltuCaHUusA porpaMMHOr 0
KOJa aBTOHOMHOTO IIOJIeTa
JpOHa

3.4
IIpakTueckoe 3a7aHue:
Otpabotath HaBBIKU
MMAJIOTUPOBAHUS I'eockan
Ilmonep B cumynsaTope u
OBJIAJICTh UHCTPYMEHTaMHU
JUISL HaIMCAHUs
IIPOrPaMMHOIO KOoJia
aBTOHOMHOT'O noJjera
KOITepa.
IIpakTyeckue  HaBBIKU YcTHBIN Ompoc:
YIIPABJICHUS I'eockan y4damuecs JIOJIKHBI
ITnonep B cumynsaTOpeE. IIPOJEMOHCTPUPOBATh 3HAHUSA
IIporpammupoBanue O TOM KakHe HMHCTPYMEHTHI
aBTOHOMHOI'O I10JIE€Ta UCIIOJIB3YIOTCS JUTS
CUMYJISILIUU ABTOHOMHOTO
[ojieTa 10  HAIUCaHHOMY
KOy
3.5
IIpakTrueckoe 3a7laHue:
Otpabotath HaBbIKU
MMAJIOTUPOBAHUS I'eockan
Ilnonep B cumynArope u
OBJIAQJICTh WHCTPYMEHTaMHU
JUISL CUMYJISILUA aBTOHOMHOT'O
IoJIeTa 10  HAIMCaHHOMY
KOJy.
[IpakTHueckne  HaBBIKH YcTHBIM onpoc:
YIIPABJICHUS I'eockan ydaluecs JIOJIKHBI
IInonep B cumynsTOpE. IIPOJIEMOHCTPUPOBATH 3HAHUS
HNHCcTpyMEHTBI JUIS O TOM Kakue€ HHCTPYMEHTBI
pacno3HaBaHus  Aruco- HCITOJIB3YIOTCS JUTSt
MapKepoB pacro3HaBaHUs Aruco-
MapKepoB pu
3.6 MUJIOTUPOBAHUU APOHA

[IpakTuueckoe 3aJlaHueE:
OtpaboTaTh HaBBIKH
MAJIOTUPOBAHUS I'eockan
[lnonep B cumynaarope u
OBJIQJIETh WHCTPYMEHTaMH
Il pacro3HaBaHusi Aruco-
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MapKepoB.

3.7

[IpakTuyeckue  HaBBIKU
yIpaBJICHUS I'eockan
[Tuonep B cumynsaTope.
NHCcTpyMeHThI JUISt
MNporpaMMHUpPOBaHUs u
CUMYJISILIUA paboThI

CBETOUOTHON JIEHTHI

YcTHBIM onpoc:

y4dauecs JTOJIKHBI
MPOAEMOHCTPUPOBATh 3HAHUSA
O TOM KakMe€ HMHCTPYMEHTHI

UCIIOJIb3YIOTCS IS
IPOrpaMMUPOBAHUS u
CUMYJISILIUU paboThI

CBETOIMONHON JIEHTHl IIpU
MAJIOTUPOBAHUH IPOHA

IIpakTueckoe 3a7aHue:
Otpabotath HaBBIKU
MMAJIOTUPOBAHUS I'eockan
Ilmonep B cumynsaTope u
OBJIAJIETh MHCTPYMEHTaMHU
JUIsl  NIPOTPAMMHPOBAHMS U
CUMYJISILIUU paboThI
CBETOJIMOIHOM JICHTHI.

3.8

Pemenne KeicoB
COpPEBHOBaHMI o
MIPOTPAMMHUPOBAHHIO
JIPOHOB B CUMYJISITOpax

YcTHBIM onpoc:

yyauecs JTOJIKHBI
MPOJIEMOHCTPUPOBATH 3HAHUS
O TOM Kakue€ OCHOBHBIE
aCIEeKThI HE00X0TUMO
YUUTBIBATh TPU  PEIICHUH
KEHCOB COPEBHOBAHUW IO
MIPOrpaMMHUPOBAHUIO JIPOHOB
B CUMYJISITOpax MOJIETOB

IIpakTrueckoe 3a7laHue:
Pemuts KEWCHI C
COPEBHOBAHUI o
MIPOrPAMMHUPOBAHUIO JIPOHOB
B CHUMYJSATOpax  IOJIETOB,
MIPOAEMOHCTPUPOBAB CBOHU
HABBIKW U 3HAHUS.

Bcero no moayto 3

16

8

8

Monyis 4. Kelichl 110 cOpeBHOBATENIBLHOM jieTaroriel podotorexuuke (16 gacos, 8 3anstuii mo 2

Jaca)
Keiic 1. 3axBar rpysa. YcTHBIN onpoc:
BBenenne B Kelic. y4aluecs JIOJIKHBI
IlocTaHOBKa MPOEKTHOMN MIPOAEMOHCTPUPOBATh 3HAHUSA
3a/1a4H. 0 TOM Kakue€ OCHOBHBIE dTallbl
paboTHl TpemnosiaraeT >STOT
Keuc
4.1 2 1 1

[TpakTHaeckoe 3aJjaHHC:
Bemmonmautes  keiic  «3axsar
rpy3a», paszpaboTaB  IUIaH
pemieHusi, coOpaB KOMaHIY,
BEIOpaB MOJIENb
MaHHUITYJISITOpPA n
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OpraHu30BaB 0e30MmacHyo
pabory. Takxe OHU OJIKHBI
OBJIIAJICTh UHCTPYMEHTAMHU
[IPOEKTHOI'0 YIIPABICHUS.

4.2

Keiic 1: 3axBart rpysa -
Pazpabotka 3/[-Monenu u
yepTexen

YcTHbIM onpoc:

yyaluecs JTOJI>KHBI
IIPOJIEMOHCTPUPOBATH 3HAHUS
0 TOM Kakue OCHOBHBIE IIaru
BKJIIOYaeT pazpaborka 3D-
MOJIEIN U YEPTEKEN

IIpakTueckoe 3a7aHue:
PazpabGorate 3D-momenu w
YepTEeXKU HJIs1 MPOU3BOJICTBA
JeTaell MaHUIYJISITOpAa.

4.3

Keiic 1: 3axBar rpysa -
COopka MaHUITYIIATOpA

YcTHBIM onpoc:
yyaruecs JIOJDKHBI
IIPOJIEMOHCTPUPOBATh 3HAHUS
0 TOM Kakue KpUTepHUU ObLIH
YUTEHBl NpU BbIOOPE MOJENN
MaHMITYJIATOpa

[TpakTuyeckoe 3aJlaHHe:
Cobpathb MaHUIYJISATOP
(pobo-pyky), MIPOU3BENS
JeTaId ¥ COCIUHHMB HUX C
KBaIPOKOIITEPOM.

4.4

Keiic 1: 3axBar rpy3a -
[TpeseHTanms npoexTa

YcTHBIM onpoc:

yJaruecs JIOJDKHBI
MIPOIEMOHCTPUPOBATH 3HAHUS
O TOM Kakue OCOOEHHOCTH
paboThl MaHUIYNIATOpa ObUIN
IPOIEMOHCTPUPOBAHBI

[TpakTyeckoe 3aJlaHueE:
[IpeacraBuTh MpOEKT «3axBaT
rpy3a», IpPOAEMOHCTPUPOBAB
paboTy  MaHuUOyIsATOpa U
OWIOTHUPYS KBAJPOKOMTEP.

4.5

Keiic 2:
AnpodoTtocremka -
Baenenue

YcTHBIN onpoc:

yyaruecs JIOJKHBI
MPOJIEMOHCTPUPOBATH 3HAHUS
O TOM KakHe OCHOBHBIE
Tpe6OBaHI/I$I OPpCABABIAIOTCSA
K TIPOBEJCHUIO BbUIETA W
¢dotorpadupoBaHuIo
MECTHOCTHU M OOBEKTOB

[TpakTuyeckoe 3aJjaHue:
O3HaKOMHUTBCS € KEHCOM
«AdpodoTOoCHEMKA U
TEXHHUYECKUM 3aJaHUEM.
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[lpoBecTn BBIIET M cAETATh
dororpadun  MECTHOCTH U
00BEKTOB.

4.6 | Keiic 2: VYcrHblit onpoc:
AspodorocreMka - yJaruecs JIOJKHBI
Pazpabotka  mapmpyra MIPOIEMOHCTPUPOBATH 3HAHUS
nosiera 0 TOM KaKHe 3Tarbl BKIIOYaeT

2 1 1 pa3paboTka MapuipyTa
noJsera Juist a3poOTOCHEMKHI
[IpakTHueckoe 3a7aHue:
Pazpaborars MapuipyT
noJjera Juis a3poOTOCHEMKH.

4.7 | Keiic 2: YcTHBIM onpoc:
AnpodoTocremka - yJaruecs JIOJKHBI
doTtocreMKa MIPOJIEMOHCTPUPOBATH 3HAHUS

0 TOM KaKHe OCHOBHBIC IIaru
2 1 1 BKJTIOYAET mporecc

($hOoTOCHhEMKH

[TpakTHueckoe 3a7aHue:

IIpoBectu  QoTocheMKy €

HOMOUIBIO KB3JJPOKONTEPA.

4.8 | Keiic 2: 2 1 1 VYcrHbIl onpoc:
AspodoTrocremka - yJaruecs JIOJDKHBI
O6paboTtka (ororpadmuit MIPOJIEMOHCTPUPOBATH 3HAHUS

O TOM KaKOBBl OCHOBHBIE
STarnbl 00paboTku
dororpaduit rociie
a’po(hOTOCHEMKHU
IIpakTrueckoe 3a7laHue:
O6paboTtath ¢dororpadunu,
co3garb npoAykT (3D-Typsl,
MaHOPAMBI) Ha OCHOBE
C/ICTIAaHHBIX CHIMKOB.
Bcero mo moxaymo 1 16 8 8
WToroBas arrecranus 4 Ha ycmoTpenue neparora
Beero 68 | 32 32
10 mMporpamMme

1.5. Conep:xkanue yueOHOro njiaHa

Muaaamas rpynmna (3 — 4 KJ1accol)

Ne
n/n

HaumenoBanue Onucanne KoMnereHTHOCTHAaA
MOaYyJIel Teopus IIpaxkTuka TPaeKTopu
(pa3nesioB) u
TeM

Monyns 1. Benenue. IlepBoie maru (16 yacos, 8 3aHsaTuii 1o 2 yaca)
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MoTHuBaIMOHHBIH
ypok o tumax BIIJIA

3HaKOMCTBO C
ITIOJICTHBIM

3HaTEh: qTO0 Taxkoe
CI/IMYJISITOpLI II0JICTOB, HX

U UX IPUMEHEHUH. cuMmyssiTopoM  ARA | BUIbl, 3a4€M OHU HYXKHBI.
O030p copeBHoBanuii | AgroTechSim, Bunel copeBHOBaHMI 110
u npodeccuii, | HacTporKa nynbTa | BIUIA. TexHuky
BBenenue B Mup | CBSI3aHHBIX C | ynpaBieHHUsI, OCHOBBI | OE30MACHOCTH,  PEKHUMBI
1.1 | BIUIA U | TUJIOTUPOBAHUEM TEXHHUKHU IIOJIETOB.
CHUMYJIITOPBI BIUIA. 0€30IMaCHOCTH.
Teopus 0 YMeTs: paboratb c
CUMYJIITOpaX H HX yJITOM yIpaBIICHUS,
THUTIAX. paborath ¢ uHTepdeicoM
CUMYJISTOpA, yMEThb
HACTpauBaTb CUMYJIATOP.
3HaKOMCTBO ¢ | Yopaxxnenue no | 3HaTh: KOMIIOHEHTBI U
HabopoMm [Iuonep | ynepxanuto YCTPOHCTBO Habopa
MHWHHA 51 €ro | MOJOKEHUS B | [InoHep MuHH, yCTpOKCTBA
3HaKOMCTBO  C .
HaBopoM KOMILIEKTYIOIIUMH. TOPU30HTAIILHON JpOHA B ILIEJIOM. TEeXHUKY
WHcTrpykTax IO | TJIOCKOCTH. Oe3omacHOCTH mpu padoTte
1.2 | Iluonep Munu u
TEXHUKE ¢ Habopom IInonep MuHu.
YOPOKHEHHUS B
0€30MacHOCTH U YMmeTs: yIE€PKUBATh
CUMYJIATOPE
rpaBuiaM MOJIOKEHUE  JpOHa B
JKCIUTyaTaluuu B pexuMe “ropu3oHT”
MIOJIETHOM PEXHUME.
Buaet YnpaxxaeHnue 3HaTh:  YCTPOHMCTBO |
KOMIUIEKTYIOIIUX, UX | «TOPU30HT - | Ha3HaueHue
Ha3HauYeHHe, «pa3BoOpOT» KOMIUIEKTYIOIUX ~Habopa
Pa6ora C | XapaKTEepUCTUKH. («xBampar») st | ['eockan [Inonep Munu, ux
koMIuiekTytomu | Teopus o MoTopax, | paboTel ¢ ABYMS | XapaKTE€pPUCTUKU "
1.3 |Mu gpoHa W | pamax, MOJIETHBIX | CTUKAMH YIIPABJIEHUA. | IPUMEHEHUE.
YIpaXHEHUS KOHTpOJUIepax, IuiaTe YMeTh:  MOJKOHTPOJIBHO
YIPABICHUS pacrnpeneneHus npoJieTeTh  KBagpar B
MMATAHUS. TOPU30HTAIIbHOM
IJIOCKOCTH, IOBOPAYMUBaTh
KBJIPOKOIITEP.
N3yuenue YpaxHeHus 1o | 3HaTh: BUABI NPUEMHUKOB
MPUEMHHKOB U | paboTe ¢ TWyJAbTOM |M  TEPENaTUMKOB,  HX
nepeaaTunuKoB, WX | yIpaBJICHUS U | YCTPOUCTBO,
YCTPOMCTBO, (buxcanuy 1enu. XapaKTEPUCTHUKH,
XapaKTEPUCTHUKH, IpUMEHEHUE. 3HaThb
MIPUMEHEHHE. MIPOTOKOJIbI, C TOMOIIBIO
Teopus o mynbre KOTOPBIX MPOUCXOIUT
N3yuenue P Y P P At
N YIIPaBIICHHUSL. oOMeH nHpopmarmen
MPUEMHHUKOB,
O3HakoMJIeHHE C MEXAYy TMepeaaTiukoM |
1.4 | mepenaTuyuKkoB U
MIPOTOKOJIaMH, C TIPUEMHUKOM.
yIpaBiieHHE )
IPOHOM MIOMOILIBI0  KOTOPBIX YMers: MOAKIIOYATh
p MPOUCXOTUT  OOMEH KBQJIpOKONTEP K MYIbTY
nHpopManuen MexIy YIPaBJICHHUS.
NepeaTinkomM u Bnaners: TEXHUKOU
MIPUEMHUKOM yOpaBJICHUS  ToOJieTa  C
MOJIHBIM KOHTPOJIEM

IIyjibTa B TOPU30HTAJIbHOM
IMOJIOKCHUHN C ITOBOPOTaMM
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1 (DUKCUPOBAHKEM IICIIH.

AKKyMynSaTOpBl Ul | YHIpaXKHEHHE 1o | 3HaTk: BH/IbI
BIIUTA, ux BuUABI | | HOBOPOTY IO JBYM | aKKYMYJSITOPOB  (JIUTHO-
3apsaKa. ocsM  0e3  MOTepH | MOHHEBIE, JUTUEBO-
Teopus 00 | ckopocTH. MOJIUMEPHEIE),
AKKYMYJSITOPBI | UCTIOJIB30BAHUH XapaKTEePUCTUKU
U YIOpaXHEHUS | aKKyMYJISTOPOB. (BonpTaX, CHIIy TOKa), UX
15 | mo Ha3HAYCHHUE MPUMEHEHHUE,
MaHEBPUPOBAHU TEXHHUKY 0€30MacHOCTH
10 npu pabote c
AKKyMYJIATOPaMHU.
YMers: pa3BopayuBaTh
KBaJIpokornrep 0e3 morepu
CKOPOCTH.
Kawmepa B | YopaxxHeHue 1o | 3HaTh:  XapaKTEPUCTUKHU
KBa/IpOKOITEPE IOBOPOTY IO JBYM | Kamep (pa3perienue,
[luonep MuHH, ee|ocaM ©Oe3  MOTEpU | YETKOCTBH), BUJIbI
WCIIOJIb30BAaHUE  JUISl | CKOPOCTH. KpeIJICHUsI K  KOIITE
Hcnons3oBanue P P Py
HaBUTAITUU u (paciuHOBKAa), OCHOBHBIE
KaMephl B JIpOHE
oOHapyKEeHUsI IMPHUHIAIEI  O0HAPYKCHHUS
U YOpaKHEHUS
1.6 o 00beKkTOB. OCHOBHBIE 00BEKTOB.
TIPUHIIATIBI YMers: pa3BopauuBaTh
MaHEBPUPOBAHU
o OoOHapyKEeHHUS KBaJIpokornrTep 0e3 morepu
00BEKTOB CKOPOCTH u c
Teopus o kamepax B YBEJIMYEHUEM CKOPOCTH.
JpOHAaXx.
Hatauku B BIUJIA | [lomer mo 3amaHHOM | 3HATh: BHJABI JIATYUKOB
(axcenepomertp, Tpacce ¢ oTpaboOTKOil | (akcemepoMeTp, THPOCKOT,
TUPOCKOTI, YIPaKHEHU. JATBHOMED), 170'¢
JaIbLHOMED). Ha3Ha4YCHHE.
Teopust 0 naTunKax. YMeTs: TIPUMEHSTh
Pabora c P g P
HaBBIKH TOJAKOHTPOJIBLHOTO
JaTYNKaMH
1.7 noJieTa Ha Tpacce,
MIOJIETHBIE o
BCTPOCHHOM B CHUMYIIATOD
YIPAKHEHUS
(ynepxxuBathb
TOPU30HTAIILHOE
10JIOKEHHE, TOBOPAYNBATh
KBaJIpokonTep 0e3 morepu
CKOPOCTH)
[Ipumepst CopeBHOBaHUe c | Y™mers: MOAKIIOYATh
HCIIOJIb30BAHUSA IIOJIETOM ITO 3a7aHHOM | kBaapokonTep no USB k
BCTPOEHHOT'O Kona | Tpacce u otpabotkoii | [Tmonep-station.
TUTST yrnpaBiieHus | ynpaxkneanit (¢ | YMmeTs HCIIOJIb30BATh
BBenenne B | KBaJIpPOKOIITEPOM. HCIIOIb30BAHUEM BCTPOCHHBIA  KOJX  JUIs
1 g | MPOTPAMMHPOBA | OCHOBHbIC — KOMAHJIBI | IPUMEPOB 3aJaHuil C | yrnpaBiIeHUs
" | HMe JOpoHa W | IS yIPaBACHUS | COPEBHOBAHUM KBaJPOKOIITEPOM
COpPEBHOBAHUSA KBaJIpOKOITEPOM BITJIA) YMeTs: MPUMEHSATH
ABTOHOMHO (c HABBIKH TOAKOHTPOJIBLHOTO
MTOMOLUIBIO noJueTa Ha Tpacce,
BCTPOCHHOU BCTPOCHHOW B CUMYJIATOP
MIPOTPaAMMBI). (ynep>xuBaTh
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TOPU30HTAIILHOE
MOJIO’KEHUE, TIOBOPAYHBATH
KBaJIpokornrep 0e3 morepu
CKOpPOCTH)  C
OTPaHUYEHHOTO BpEMEHH,
c

IpUMEpPOB
copeBHoBanuit BITJIA.

y4eTOM

HCIIOIb30BAHUEM
3aJaHUA =~ C

Moayis 2. [Tonets! Ha 'eockan-Munu (16 gacos, 8 3aHsTHii 110 2 yaca)

Bsenenue B | PaccmoTpenue [loaroroBka k mnepBoMy | 3HATh: TEXHUKY
TIOJIETHI Ha | TEXHUKHU 3aIrycKy: poBepKa | 6€30MacHOCTH npu
npone Ilnonep- | 6e3onacHocTH IIpH | y3J10B yIIpaBJIEHMUS], | TIOJIETE Ha
MUHU u | paboTe ¢ JPOHOM. MOJIKJIFOUEHUE KBaJIPOKOIITEPE,

TEXHHUKA OO6yuenue aKKyMYyJIsiTOpAa. aJIrOpUTM 3amycka

2.1 | 6e30macHOCTH | UCIMONIb30BaHUIO 4Yek- | [IpoOHbIil  3amyck 0e3 | IpoHa.

JUCTOB nepex | B3nera s OTPabOTKU | YMETh: 3aIycKaTh
MIOJIETOM. PHCKOB. BUHTBHI, MEHSTh
O3HakomiIeHHE c AKKyMYJISITOD.
QITOPUTMOM  3aIlycKa
JpOHa.
OcHoBHbIE Baner: uszyuenue | Msyuenue OCHOBHBIX | 3HaTh: Ha3HauYeHUE
MaHEBPBIL: MpoLEeaypsl  B3JI€Ta | yIpaKHEHUM: B3JIET, | CTUKOB Ha ITyJIbTE.
B3JIET, BHUCEHHE, | IPOHA, BKJIIOYAsl | BUCEHUE, TOJET B 30HE | YMETh: MOJIHUMATh
rocajika IIPOBEPKY NUIOTaXa. JPOH B BO3/YX,
OKpY>KaroIen yIepKUBATh
00CTaHOBKHM, YPOBHS TOPU30HTAIIBHO B
3apsina  Oarapen U pexume “Bucenue”,

29 CTAaOMIBHOCTH obecreunBaTh MOCAJIKY.

COEIMHEHUS c

YIPaBISIOLIUM

YCTPOHCTBOM.

Bucenue: o0bsicHeHue

OCHOBHBIX IIPUHIUIIOB

yAepKaHHs JIpOHa B

BO3JlyX€ Ha OJHOM

MeCTe.
OcHoBHbIE JIBmkeHne  BHEpel- | YHOpaxHEHUs Ha | 3HaTh: Ha3HAuYEHUE
MaHEBPBIL: HazaJl W  BIEBO- | JIBIKEHUE BIEpe-Ha3al, | CTUKOB Ha MYJbTe.
JBUKECHHE BIIPaBO: oOy4yeHHe | BIEBO-BIPABO, u | YMeTs: MIOJIHUMATh
BIIEpe/I-Ha3aJ, | YIPABIEHUIO JIPOHOM | MOCIEAyIoUIas Mocajka. | JIpoH B BO3/IYX,

o 3 | BACBO-BIPaBO, | B pa3IMYHbIX obecreuynThb

rocajika HaIpaBJICHUAX u yIpaBjeHUE IPU MOJEeTe
MOCJIEAYIOIIAs BIIEpEN-Ha3aJ, BJEBO-
rocaJjika. CIIPaBo.
YMers: IJIABHO
Ha)XUMaTh Ha CTUKU
N3yuenne Cumynsatop [IpakTnueckue 3aHATUSA B | 3HATH! Ha3HAYCHUE
OCHOBHBIX «KBagpar»: CUMYJISITOpE JUIsl | CTUKOB Ha ITyJIbTE.

0 4 | MAHEBDOB: 0o0BsICHEHHE } 0TpaboTKH HaBBIKOB | YMETb:  HCIOJB30BaTh
MaHEBP BO3MOXHOCTEN MUJIOTUPOBAHUS U | IyabT JANS  yIAepiKaHUs
«KBaApaT» MPUHLIMUIIOB  pabOThl | MAHEBPUPOBAHUS. JpoHa B

CUMYJISITOpa JUISL TOPU30HTAJILHOM
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OTpabOTKH  HABHIKOB
MMUJIIOTHUPOBAHUSA u
MaHEeBpUpPOBaHHS 0e3
pUCKa  TOBPEKICHUS

MOJIO’KEHUU B BO3AYyXE U
NepeMEIIeHHs IpOHa IO
KBaJIpary.

JpOHa.
N3yuenue [Toner mo  kpyry | [loner no kpyry XxBocToMm | 3HATh: peBEpPCUBHOE
OCHOBHBIX XBOCTOM K  cebe: | k ceOe, BUceHHnEe OOKOM K | Ha3HauUCHUE CTHKOB,
MaHEBPOB: IIpaKTUKa ce0e. COOTHOILUEHUE  CTHUKOB
MoJIEeT 10 | MAHEBPUPOBAHUS Mexay — coboil  mpu
Kpyry, BUCEHHUE | JPOHOM II0 KpYry C nojere  “XBOCTOM K

25 «OOKOMY OpUCHTAIINEH cebe” 1 “00KOM K cede”.

XBOCTOM K IIHJIOTY. YMeTh: MOAKOHTPOJIBHO

Bucenne Ookom K Bpalath JPOH BOKPYT

ceoe: oTpaboTKa CBOEM ocH JUISL

HAaBBIKOB  yACpXKaHH 0e301MacHOro

JpoHAa B  BO3AYXE VOpaBJICHUS UM B

OOKOM K MUJIOTY. pa3HbIX MOJIOKEHUSX.
N3yuenue [Toner B3am-Bnepen u | [lomer B3ag-Bmepen u | 3HATH: PEBEPCUBHOE
OCHOBHBIX BIICBO-BIIPAaBO OOKOM | BJIEBO-BIPAaBO OOKOM K | Ha3HauUEHUE CTHKOB,
MaHEBPOB: K cebe: mpakTuuyeckoe | ceoe, MIOCJIEAYIONIasl | COOTHOILIEHUE  CTHKOB
MOJIET BIIEPE]- | 3aHITHE o | mocajxa. Mexay — coboil  mpu

2.6 | HA3aq W BICBO- | YIIPABICHUIO JIPOHOM mojieTe  “XBOCTOM K
BIIPABO B Pa3IMYHBIX cebe” u “0okoM Kk cebe”.
«OOKOMY, HaIlpaBJICHUAX U YMmeTs: 0e301acHo
rnocajka nocienyromas YVOPaBISATH JPOHOM B

rocaJika. Pa3HBIX TOJIOKECHUSIX
N3yuenue ManespuposBanue B | ITosoca IPENATCTBAN | 3HATB: aJrOpUTMBI
OCHOBHBIX MIPOCTPAHCTBE: IE 0TpaboTKHU | 00JseTa MpensTCTBUI
MaHEBPOB: o0y4eHHe YUYEHHKOB | MAaHEBPUPOBAHUS u | YMeTs: obnerartpb
noJioca MaHEBPUPOBAHUIO TOYHOCTH I10JIETA. MPENSTCTBUS

27 MPENsTCTBUM APOHOM BOKpYr Bnanets: HaBbIKAMU

MPENSATCTBUNA JUTSt yIpaBiICHUS
pa3BUTUSL  TOYHOCTH KBaJIPOKOIITEPOM  TIpH
oJIeTa. o0jere  MpEensTCTBUM,
HABBIKAMU  YIIPaBIICHUS
JPOHOM Ha PacCTOSTHUU
N3yuenne OOwenuHenne  Bcex | 3aBepruarolee 3aHsATHE, | 3HATH: AITOPUTMBI
OCHOBHBIX MOJTYYEHHBIX HaBBIKOB | T7I€  yYEHHKH  MOTYT | o0OJjeTa mpemsiTCTBUI
MaHEBPOB: B COPEBHOBAHMM Ha | IPOJIEMOHCTPUPOBATH YMers: obnerartpb
noJioca 1oJioce TMpPEensiTCTBUH | cBOU HaBBIKH U | IPENATCTBUS HA BPEMsI
MPEensTCTBUNA JUIsL  IEMOHCTpALIMM | COPEBHOBAThCS ~ MeXAy | BrmageTs: HaBbIKAMU
(copeBHOBaHUE | JOCTUTHYTBIX co0OIA. yIpaBICHUS
og | Ha BpeMsi) pe3yabTaTOB u KBaJPOKOIITEPOM  TIpHU
) pPa3BUTHUSI KOMAaHIHOTO obreTe  MPEnsATCTBHMA,

ayxa.

HaBBIKAMM  YIIpaBJICHUS
JTPOHOM Ha PacCTOSIHUH,
c y4eTOM
OTPaHUYEHHOTO
BpEMEHH, Ha IIpUMeEpax
Keiicax COpEeBHOBAHUM.

Moayis 3. Cumynstopsr (16 gacos, 8 3aHsTwHii 110 2 yaca)

3.1 | 3makomcTBO

c | O630p u BBenenme B | PaGora ¢ cumymstopom | 3Hats:

UHCTPYMEHTBI
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CUMYJIATOPOM MHUP oecrmmnoTHbIX | ARA AgroTechSim ansa | cumynsaropa TUTS
ARA JIETaTeIbHbIX CUMYJISILIUUA BIUIA. | monenupoBanusi Tpacc,
AgroTechSim u | annapatroB  (BIIJIA), | [loka3 dbyHKIMOHATBHBIX | GYHKIIWH, MIPUMEPBI
ero UX [PUMEHEHHE B | BO3MOKHOCTEN CLICHapueEB I10JIETA.
(YHKIIMOHATIBH | CEIbCKOM XO3SIUCTBE, | cUMYINsSIiTOpa, pabora c | YMeTs: pabotaTth C
BIMU KapTorpaduu u T.1. uHTepdeiicoM, cosnanue | uaTepdeiicom
BO3MOXKHOCTSIM Tpacchl H J100aBlieHUE | CUMYJISTOpa, 100aBIAThH
" 00BEKTOB. 00BEKTHI

Pabora ¢ | Bunbl u | Pabora ¢ cumynsatopom | 3HaTh: CLICHapHUH
CHUMYJIATOPOM: | ()YHKIIMOHAJIbHbIC I E: BbIOOpA | MPOXOXKACHUSI  TPACCHI.
BBIOOD 0COOEHHOCTH MYJIBTUPOTOPHOTO Buner BITJTA u
MYJIBTUPOTOPHO | MYJIBTUPOTOPHBIX BIUIA u mnpoxoxaeHue | 0cOOCHHOCTH  paboThI

32 | TO BIIUIA wu | BIUIA. TOTOBOM TPAcCCHlI. C HUMH B CUMYJIATOPE.
IIPOXOKCHHE YMeTh:  OCYyLIECTBIISITH
TOTOBOM Tpacchl mojleT Mo  Tpacce,

BCTPOCHHOU B

cumyisitop, Ha BIUIA

BbIOpaHHOIO TUHA.
PenaktupoBanu | Bumbl u | PepaktupoBanue 3HaTh: CLIEHapuu
e TOTOBOH | YHKIIMOHAIbHbIE FOTOBOM  KapThl MO | IPOXOXAEHUS TPAaCCHI.
KapThl I | 0OCOOEHHOCTH 3aJIaHHBIE ycnoBus, | Bunasl BITJIA "
3aJIlaHHBIX camonetHbiXx BIIJIA. | BeIOOp CaMOJIETHOTO | OCOOCHHOCTH  PabOTHI

33 YCIJIOBHIA: BIUUTA u npoxoxaeHue | ¢ HUMH B CUMYJISITOPE.

" | BBIOOD Tpacchl Nel YMeTb:  OCyILIECTBIATH
CaMOJIETHOTO oJeT MO0  Tpacce,
BIUTA 51 BCTPOCHHOU B
[IPOXOXKIECHHUE cumynsatop, Ha BIIJIA
Tpaccel Nel BbIOpaHHOIO TUHA.
PenaktupoBanu | Bunbl u | PepaktupoBanue 3HaTb:  BO3MOYKHOCTH
e rOTOBOM | QYHKIIMOHAIbHbBIE FOTOBOM  KapThl  MOJ | peJaKTUPOBAHUS
KapThl JUIs | 0COOEHHOCTH 3a/laHHbIE yCIIOBUS, | TOTOBBIX  Tpacc  AJIA
3a/IaHHBIX rudpuanbix BITIA. BBIOOD rUOpPUIHOTO | MOJIETOB, GbyHKIIIN
YCIIOBHIA: BIUIA u mnpoxokIeHue | CUMyJsTOpa TSt
BBIOOD Tpacchl Ne2 Co3aHUsI OOBEKTOB H
rUOpUTHOTO MPENsTCTBUM.

3.4 | BIUTA u YMeTs: BHOCHUTH
IIPOXOKICHHE U3MEHEHUs B TOTOBYIO
Tpacchl N2 Tpaccy (106aBnATH

00BEKTHI u
MPENSTCTBUS),
BBINIOJIHATH TMOJIET MO
MOAU(GUITUPOBAHHOMN
Tpacce.
Co3nanue [Mpunnuner co3manus | Co3manne CcOOCTBEHHOW | 3HATH: WHCTPYMEHTBI
COOCTBEHHOM COOCTBEHHOM  KapThl | KApThl TOJA  3aJaHHBIC | CUMYISATOpA JUTSt
KapThl JUist | 1 Tpacchl.  Buasl | ycnmoBus, BbIOOD | co3laHUsl COOCTBEHHOI
3a/IaHHBIX BIUIA, BCcTpO€HHBIE B | MyJIbTUPOTOPHOTO Tpacchl  (KapTel  JJiA
3.5 | ycnoBwuii: CUMYJISITOP, u3 | BIIJIA u mnpoxoxaeHue | moJyera).
BEIOOD ocobeHoCTH IUISL | Tpacchl YMeTh: CO3/1aBaTh
MYJBTUPOTOPHO | MOJIETOB B COOCTBEHHYI0O  Tpaccy
ro BIUIA wu | cumynsrope. JJIA TI0JIETA, BBITOJIHATH
MIPOXOKJCHHE MoJIET 1O  JIaHHOWU
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Tpacchl Tpacce Ha BAC

BBIOPAHHOTO THUIIA.
Co3pnanue [Ipunnuner co3manus | Co3manue CcOOCTBEHHOW | 3HATH: WHCTPYMEHTBI
COOCTBEHHOM COOCTBEHHOW  KapThl | KApThl MOJA  3aJaHHBIC | CUMYJISITOpa JUISL
KapThl Ul | oo Tpaccsl.  Buasl | ycnoBus, BBIOOp | co3aHMsl COOCTBEHHOM
3a/IaHHBIX BIUIA, BcTpoenHsie B | camonerHoro bBIIJIA u | Tpaccsl  (kapThl — Juist
YCIIOBUI: CUMYJIATOP, U3 | IPOXO0XKIEHUE TPACCHI 10JIETA).

3.6 | BEIOOD 0COOCHOCTH TUTSE YMeTs: CO3/1aBaTh
CaMOJIETHOTO II0JIETOB B COOCTBEHHYIO  Tpaccy
BILTA U | CUMYJISTODE. JJIA TI0JIETA, BBITOJIHATH
IIPOXOKICHHE IOJIET IO  JITaHHOW
TpacChl Tpacce Ha BAC

BbIOPAHHOIO TUIA.
Coznanue Bmusiane  moroaneix | Co3manue coOCTBEHHOM | 3HATh:  MHCTPYMEHTHI
CcOOCTBEHHOM YCIOBUI Ha IIOJETHI | KAPTBI € OMYJBLMEH | CUMYJIATOpa JUISL
KapThl c | BILIA. IIOI'OJTHBIX YCIIOBHM, | MOJIEIUPOBAHUSA
aMyJsIuen BBIOOp IOTOJIHBIX YCIOBUI
MTOTOAHBIX MYJIBTUPOTOPHOTO YMeTh: MOJenupoBaTh
YCIIOBHIL: BIUIA u mnpoxokIeHue | IOroJHbIe YCIOBHSA IS

3.7 | BBIOOD TPacchl COOCTBEHHOM  TPacCCHI.
MYJIBTUPOTOPHO YopaBiATe JOpOHOM B
ro bBIUIA u CUMYJIATOPE npu
IIPOXOKICHHE pa3HBIX IIOTOJAHBIX
Tpacchl YCIOBUSAX Ha

coOCTBEHHOM Tpacce (Ha

tunie BAC 1).
Coznanune Bausaue mnoroassix | Co3gaHue CcoOCTBEHHOM | 3HaTh:  MHCTPYMEHTBI
COOCTBEHHOM YCIIOBUH Ha TMOJETHl | KapThl C  SMYJSIUEH | cumymsTopa TUISt
KapThl ¢ | BITJIA. MOTOJHBIX YCIIOBUH, | MOJEIIUPOBAHUS
amMyJsuen BBIOOD TMOPUIHOTO | MOTOIHBIX YCIOBUI
IIOrOIHBIX BIUIA u mnpoxoxiaeHue | YMETb: MOIEINPOBATH
YCIIOBUH: Tpacchl MOTO/IHbIE YCITIOBUS IS

3.8 | BbIOOD COOCTBEHHOW  TpAacCHI.
rUOpPUAHOTO YropaBnare JIpoHOM B
BIUTA 151 CUMYJIATOPE npu
MIPOXOKICHHE pa3HbIX MTOTOAHBIX
Tpacchl YCIOBUAX Ha

coOCTBEHHOM  Tpacce.
(na tunie BAC 2).
Monyis 4. [Toaroroska k CopeBHoBanusM (16 yacoB, 8 3aHsaTHiA 110 2 yaca)
[IpakTuka Beenenne B wmup | KBammdukanmonnsie 3HaTh: BUJIbI
nonetoB  BAC | 6ecnmiioTHBIX BBUIETBI B IIOJIETHOM | COPEBHOBAHMMU 1o
CIIOPTUBHOI'O JIeTaTeJIbHBIX CUMYJIATOPE s | BIIUIA. Buner 3aganui,
THIIA. anmapatroB  (BIIJIA), | TpeHUPOBKM yNpaBiE€HUS | BUABI
Kpanuduxkamnuo | 0630p BHJIOB u | BIIIA CIIOPTUBHOTO | TIPAaBUJI/TIOJIOKEHUN

4.1 | HHBIC BBIUIETBI B | MIPHMEHEHHE B | THIA COpPEBHOBAHMI/XaKaTOH
MIOJIETHOM CIIOPTUBHBIX [IpoxosxaeHue Tpaccol Ha | OB.

CUMYJISITOpE. MEPOIPUATHIX BpeMs (c | Bnanets:
HCIIOJIb30BaHUEM HaBBbIKaMH IPOXO0XKJICHU
yIpaXHEHUH M3 MOAYNS | I Tpacchl Ha BpeMs (C
1): KOJBII0, | HCIIOIB30BaHUEM
NPENSTCTBUE, TOPU3OHT. | yIPaXKHEHUH U3 MOIYyJIs
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Opuenranus, nouck | 1): KOJIBIIO,
LEJH, HaBBIKH | IPEMSATCTBUE,
HaBurauuu. OTpaboTKa | TOPU3OHT.
KEHCOB COPEBHOBAHUM. YMmerTs: BBIIIOJIHATH
3a/laHus TUTIOBBIX
KEWCOB  COPEBHOBAaHUMU
BITJTIA
[IpakTuka OcHoBbl  ynpasienus | [Ipogomkenue 3HaTh: BUJIbI
nonetoB  BAC | u  maHeBpupoBaHHS | KBATU(PUKAITHOHHBIX KB (DUKAITMOHHBIX
CIIOPTHUBHOTO cnoptuBHbIMH BITJIA | BBUIETOB B IOJIETHOM | MOJIETOB,
THUIIA. CUMYJIATOPE st | npuMeHumocts BITJIA B
Kpanuduxarmo 0TpaboTKH HABBIKOB | pa3XHbIX MpodeccHsx,
HHBIE BBUICTHI B yIpaBICHUS OCHOBHBIE  QJITOPUTMBI
MOJIETHOM [IpoxosxaeHue Tpaccol Ha | BBIMOJTHEHUS
CUMYJISITOpE. BpeMs (c | ynpaBaeHeHui B
4.2 UCIIOJIb30BaHUEM KBaJTU(DUKAIIMOHHBIX
yIpaXHEHUH W3 MOAYNS | BbUIETaX.
1): KOJIBIIO, | YMETH: MIPOBOJUTH
NPENSTCTBHE, TOPH30HT. | KBAIM(UKAITMOHHBIE TIO
Opuenranus, MOUCK | JIETBI B cUMYyIsATOpe (C
LEJIH, HAaBbIKU | UCIOJIb30BaHUEM
HaBurammu. OTpaboTka | KeHcoB, TPUOIMKEHHBIX
KEMCOB COPEBHOBAHUM. K peanbHbIM
CUTYaIUsIM).
IIpaktnueckue | IIpakTrueckoe [Ipoxoxxnenue Tpaccsl Ha | 3HATH: 0COOEHHOCTH
MOJIETHI Ha | IpUMEHEHNE HaBBIKOB | KBajgpokonTtepe [InoHEp | MpoX0KAeHUS Tpacchl C
CIIOPTUBHBIX ynpasienus bIIJIA MWHU: BBIIIOJIHEHUE | KOJIBLIAMHU
KBaJIpoKoITepa IIpOJIeTa 4Yepe3 KOJbLO C | YMETh: IIPOJIETATh
X. MTOMOLIBIO TOTOBBIX | TPACCY € KOJbIIAMH.
IIpoxoxxnenue KBaJIPOKOIITEPOB
4.3 | Tpacchl: mpoJer (ITmonep MuHN)
4yepe3  KOJbIO
(ucronb3ys
TOTOBBII
KBaJIpOKOIITEP
«IInonep
MUHI
[Ipaktuueckne | U3ydenne croxHbIX | OTpaboTKa ympaxxHEHHH | YMETh: MpOJIETaTh
TIOJIETHI Ha | MaHEBPOB U | COpEBHOBaHUI B | Tpaccy ¢ BBIIOJHEHUEM
CHOPTUBHBIX yIpaBIICHHUE B | CUMYJIATODE: pazBopora Ha 180
KBaJIpOKOIITEpPa | Pa3jIMYHbIX IMOJIETHBIX | BHIMOJIHEHHE pPa3BOpOTa | rpajyCcoB, BBHIXOAUTH KB
X. CUTYyaLUAX Ha 180 IpajxycoB, | Kpyroe IIIKE u
[Ipoxoxnenue BBIXOJIUTb KB KPYTOE | BBIXOJUTh W3 KPYTOTO
4.4 | TPAcCH: NMUKe ¥ BBIXOJAUTHh W3 | MUKE (B CHUMYIATOpE U
pa3BopoT Ha KpYTOTo IHUKE. pu roJieTe Ha
180, MOJIET KBaJpPOKOIITEpPE B 30HE
BHU3 o [IpoxoxxaeHne  Tpacchl: | MOJETOB).
TOPU30HTAIIN BBIIIOJIHEHUE  pa3BOpOTa
(mukupoBaHue, Ha 180 rpamycos, mojer
BBIXOJ u3 BHU3 (MHKE) U BBIXOJ W3
MMUKUPOBAHMS) - TTHKE
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KakKk B

CUMYJISTOPE,
TaK u Ha
OTKPBITON
IJIOIIAIKE
[Ipaktuueckoe | OCHOBBI coopku | [Ipaktuka 10  cOoOpke | 3HATH: BHIBI CHUTYalUH,
3aHATHE 10 | KBaJApOKoOITepa 13 | KBaJpoKonTepa: TpeOyIOIIMX PEMOHTA,
cOopke TOTOBBIX YYEHHKH COOMPAIOT CBOH | pUCKH, OCHOBBI TEXHUKHU
KBaJpOKOIITEpa | KOMILIEKTYIOIINX COOCTBEHHBIN NanKHu.
u3 TOTOBBIX KBaJIpOKOIITEP u3 | YMers: cobupaTth
KOMILIEKTYIOIIH TOTOBBIX KBaJPOKOIITED,
X KOMIUIEKTYIOIIUX IPOBOAMTH HECTIOKHBIN
COopka U3 TOTOBBIX | PEMOHT, MasATh.
KOMIUIEKTYIOLIUX
(TpUMEpHBIN CITUCOK):
Pama xBagpoxonTepa (1
KoMIUIeKT) - IlonérHbrit
koHTposiep BeeRotor F3
(1 mt) -  Ilnara
pacnpenesneHns NUTaHus
45 PDB F3 (1 mr) - .ESC-
' peryastopel BLHeli 30A
(4 wr) - Motopsl
6eckosuiekTopHele  DYS
(4 mrr) - Ipuémuux FS-i6
- Ilponemnep (4 wr) -
lalika s KpemieHus
nponemepa (4 wmr) -
HaGop xpenexeir ams
pambl (1 KOMIIEKT) -
HaGop mecTurpaHHuKOB
(1 KOMILJIEKT) -
[Masmpamk (2 wmT) -
Habop mnpoBomoB Tuna
nana-mama (1 KOMIIJIEKT)
- @mroc (1 wr) - [punoit
(1 mT)
[Ipaktnueckoe | [Ipomommkenue ocHoB | [Ipogomxkenue  paGoThl | 3HATH: OCHOBBI
3aHSTHE o | cOopku U | Hajl cOOpKOH | MPOIIUBKU  TTOJIETHOTO
cbopke KOHCTPYKLIUHU KBaJIpOKOIITEpA: KOHTpOJIepa
KBaJIpOKOIITEpa | KBaJAPOKONTEPA YUEHUKH 3aBepLIAIOT | KBaJpOKoITepa B
u3 TOTOBBIX cOOpKy u TOTOBSITCH K | Heckonbpkux [10.
KOMIUIEKTYOIIHN HCIIBITAHUSAM YMeTs: cobupaTth
46 | x KBaJPOKOIITED,
IIPOBOAMTH HECIIOKHBIN
peMoHT, mnaAth. Jlenath
IPOLIMBKY
KBaJpOKOIITEpa o
OIpEACIEHHOMY
AITOPUTMY.
47 IIpaktnueckoe | OcHoBel pemoHTa W | IIpakTkym mo pemonTty | 3HaTh: Th npu pemoHnrTe,
" | 3ansATHE 10 | 00CITy)KHUBaHUS JIPOHOB: YUCHUKH | KaK paboraer
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PEMOHTY JPOHOB H3y4arT OCHOBHBIE | MYJBTUMETP, MOPSAIOK
JPOHOB MPUHIHUIIBI  PEMOHTa U | PEMOHTA, BH/JIBI
IPOBOJAT MPAKTHUYECKHUE | PEMOHTA.
paboThI YMeTb: aHaTU3UpOBaTh
3amMeHa  MPOMNEJUIEPOB, | IPUUYMHBI TOJIOMKH.
3aMEHa  aKKyMyJsTopa, | YMETb: MIPOBOJIUTH
TeXHMKa O€30lacHOCTH | 3aMEHYy IPOIEUIEPOB U
Ipu  peMoHTe. PEMOHT | akKyMyJIATOPOB u
(6uHAMHT) TyJIbTA. JIPYTUX
KOMILJICKTYIOIIHX.
[Ipaktuueckoe | Ilpomomkenue Temsbl | [IpogomkeHue 3nate: Th npu pemonre,
3aHSATHE 10 | peMOHTa U | IpaKTUKyMa 10 PEMOHTY | Kak pabortaet
PEMOHTY o0CITyKHUBaHU JPOHOB: YUYEHUKHU | MYJIbTUMETDP, MOPSIAOK
JPOHOB JPOHOB. pemarT  3aJa4d 10 | pEMOHTA, BU/IbI
00CITyKUBAaHUIO U | pEMOHTA, MpaBuiIa
PEMOHTY JPOHOB TIOJl | HACTPONKH KaMepBhl.
48 PYKOBOJICTBOM YMeTb: aHalIu3UpOBATH
pernoaaBaress. MPUYHHBI TTOJIOMKH.
Hacrpoiika Kamepsl | YMeTh: HacTpauBaTh
(HacTpoiika doxkyca, | Kamepy, CHUTHAJ, Yroi
CUTHaJa, yrila HakJoHa). | HaKIoHa KaMepsl. [lasTh
PemonT MOTOPYMKOB. | IIPOBOJA,
[Taiika MIPOBOJIOB | PEMOHTUPOBATh
(mpoBOJ NUTaHMSI) MOTOPYHKH.
Hrorosas Ha YCMOTpPEHUE
aTTecTanus nejarora
Cpennsisi rpynna (5 — 7 kjiacchbl)
Ne HaumenoBanue Onucanue KommnereHTHOCTHAS
n/n MOJYyJIeH Teopus IIpakTuka TpaeKTopu
(pa3aesioB) U TeM
Monyns 1. 3]I-monenupoBanue (16 yacos, 8 3aHsaTHII 110 2 Yaca)
OcHoBBI 3D- | O6G30p  OCHOBHBIX | YIpakHEHUs no | 3HaTk: OCHOBHBIE
MOJEJIIUPOBAHUSA B | IPUHIIUIIOB 3D- | OCBOGHHIO  OCHOBHBIX | Ollepaluu u
MPOTpaMMHOM MOJICIMPOBAHUS, WHCTPYMEHTOB U | HHCTPYMEHTHI B
KOMILIEKCE 3HAKOMCTBO c | oneparuii B CAIIP, | KOMITIAC-3/;
KOMITAC-3D: MPOTPaMMHBIM CO3J]aHHE MPOCTHIX | JEKAPTOBY CHCTEMY
11 | 3HAKOMCTBO C | KOMILIEKCOM reOMEeTPUYECKUX POpPM. | KOOPAHMHAT.
™ | uaTepdeiicom, KOMITAC-3D u ero | YK KOMITAC-3D v22. | Ymetrs: ctpouth 3/1-
OCHOBHBIE uHTepdeiicom. 3D-MonenupoBanue MOJIeNIN JeTalen
WHCTPYMEHTBI u s 3D-nevatn
onepanuu
(mpakTHyeckue
yTIpasKHEHHsT)
N3yuenne ocHoBHBIX | Co3ganue 3D-monenu | 3HaTh:  MHCTPYMEHTHI
MIPUHIUIIOB pambl KBaJpOKOITEPA C | MACIITAOMPOBAHUS,
CcO3JaHusd 3D- | uCroJIb30BaHUEM 0a30BbBIE OCHOBEI
Co3nanue 3D N
12 | monemn pambI MOJIENEH, WHCTPYMEHTOB METPOJIOTUH
cnenuduka KOMIIAC-3D. VYMeTs: 3JI-mMoenb
KBaJpOKOITEpa
MOJEIMPOBAHUS paMbl, UCIIONIb3YsI
paMbl JUTSt roToBBIH pedeperc (¢
KBaJpOKOITEepa pazmepamu)
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PaccmoTpenue Cozganue 3D-mopmenu | 3HaTh:  MHCTPYMEHTHI
BXHOCTU  3aIIUTHI | 3aIIUTHI TIPOMEIUIEPOB, | MACIITAOMPOBAHUS,
MpOIEJUIEPOB  JJIS | y4eT ocobeHHocTel | 6a3oBbIE OCHOBBI
0e30macHOCTH U | KOHCTPYKIUH. METPOJIOTHH
JOJTOBEYHOCTH VYMeTh: 3 JI-Moe1b
[IpoexTupoBanue KBaJpOKOIITEepa IPOIEIIEPOB,

13 | 3auwmTHI UCIIOJIB3YS TOTOBBIN
IIPOIEIUIEPOB  JUIS pedepenc (c
KBaJIpoKoOITEpa pa3zMepami)

YmeTp
UCIIONIb30BaTh TBOpYEC
KW MOAX0a B obnacTu
nu3anHa
(mporneniepoB)
O6cyxnenue Coznanne 3D-cOopku | 3HATH: qTOo TaxKoe
Coopxka 3D-moznenu | mporiecca  COOpPKHU | KBaIpOKONTEPA, coopka B KOMITAC-3]1

14 | KBampoxonTepa w3 3D-moneneit B | oOObeIUHEHHE  paHee | U YeM OHa OTJIMYaeTCs
OT/CJIbHBIX cOOpKy CO3JIAaHHBIX MOJIEIIEH ot neraneil. OCHOBHBIC
KOMITOHEHTOB KBaJIpOKOIITEpa UHCTPYMEHTHI paObOTHI B

cOopke.
BBenenue B | [Ipumenenue Texkctyp u | 3HarTh: OCHOBBI
TEKCTYPUPOBAHUE U | PEHACPUHT CO3JAHHBIX | HAJIOKEHUSI TEKCTYp H
I[Ipumenenne pEHAECPUHT 3D- | Mmonenei pEHJIEpUHTa
TEKCTYP U | MOJIeJiei, OCHOBHBIE | KBAaJIPOKONITEPA YMeTs: Ha3HA4aTh

15
penaepunr B 3D- | mpuUHIMIIBI matepuan B KOMIIAC-
MOJICIIMPOBAHUU 30, HCII0JIH30BaTh

apyrue  CAIIP s
HAJIOKEHUSI TEKCTYP.
OcHoBHble  3Tansl | [logroroBka monenen K | 3HaTh: pa3Hble
MOJrOTOBKH 3D- | 3D neuyaru, Hactpoiika | dopmarel (aitioB s
MoZeled K IeyaTH | apaMeTpoB s | 3)1-neyatw,
Ha 3D-npunTepe ONTUMAIBHOTO WHCTPYMEHTOB
Ka4yecTBa Ultimate-CURA
(mepeBon 3JI-mMomenu B
dopmar daiina s 3/1-
IToaroroBka IeYaTH. Bunnr
mozgener k 3D IJIACTUKA 51 1504

1.6 | meyatu: mpoBepka paznuyus.
TOTOBHOCTH " Vmerb: rToTOBUTH 3/I-
OTNITUMU3AIIHS JeTany K rmedatd (Ha

[IpuUMepe JeTajeu
KPEIUICHUSI KPBIIMIKA K
pame),  OCYILIECTBISTh
BBIOOD Marepuana
(nnmactuka), TPOBOAWTH
HACTPOUKY 3/1-
PUHTEPA.
[IpakTrueckoe O3HakomIIeHUE ¢ | [lewatp CO3/IaHHBIX | 3HATh: aITOPUTM
3aHATHE: 3D- | npoueccom 3D- | moneneit Ha 3D- | 3amycka u pa6otsl ¢ 3/1-

1.7 | neyats Mopmeneil c | meuaTw, MpPUHTEPE,  KOHTPOJb | IPUHTEPOB, YCTPOMCTBO
HCIIO0Ib30BaHUEM MarepuatamMmu U | mpoiecca 31-npunTepa,
3D-npunTepa 0COOEHHOCTSIMU YMeThb MTPOBOJIUTH
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paboTtel  C 3D- npoIITaKTHIECKHE
MPUHTEPOM npouenypsl  (4UCTHTH
coria
CaMOCTOSTEIBHO);
OCYIIECTBIISITh  II€YATh;
yYMETh YUCTUTH MOJEIb
oT “noagnepxex’.
YMers HacTpauBaTh
TOJIIIUHY MOAJEPKEK U
CJIOW 3aII0JIHECHUS.
3HAKOMCTBO ¢ | UsroroBnenue neraneit | 3uath: Th nipu padote ¢
MSrOTOBICHIE Ja3epHBIM TPaBepOM | KBaJIpOKONTEpa Ha | 1a3POM, Kak 3alycKkarh
eTaneii o bpesepoM, | I1a3epHOM rpaBepe WIH | JIa3epHBIH rpasep.
BO3MOYKHOCTHU u | ¢pesepe, KOHTpOJIb | YMeTh: pabotars ¢ [10
1.8 | TOMOMIbIO OrpaHUYEHUS KayecTBa (Corel Draw), Solid
Jla3epHOro rpasepa .
u (bpe3epHOro JAHHBIX TEXHOJIOTHHA | M3TOTOBJICHUS Edge, YMETh
craKa HACTpPauBaTh MOIIHOCTD
pe3KH W  TapameTpbl
PE3KH.
Monyis 2. Coopka kBagpokontepa (16 yacos, 8 3ansTuii mo 2 yaca)
Omnpenenenue Onpenenenue ueneil | Beibop KOMIOHEHTOB U | 3HATH: Ha3HaYCHHE
nenen u|u TpeboBaHUU K | 000OpyAOBaHUs KQKJI0TO0 KOMIIOHEHTA U
TpeboBaHUI K | coopke, 0030p | (aKKyMYJISTOPBI, TIPUHITUTIBI ux
cOopke OCHOBHBIX MOTOPBHI, COBMECTHOH  PabOTHI,
KBaJIpOKOITEPa KOMIIOHEHTOB panuoynpaBieHue), TEOPHUIO TMaiKu, 3aKOH
21 KBaJIpOKOIITEpA. COCTaBJICHUE mwia"a | Oma, Th npu cOopke
cOopKH KBaJJPOKOITEPA.
YMers: no0upaTh
JJIEMEHTHI o
MOITHOCTH W TIO CHJIE
TOKa (nBurareneil u
pEryJsiTOpPOB TMOJIETA).
Co6opka pamel u | M3ydyeHue Cbopka pambl | 3HaTh: BUABI MOTOPOB
yCTaHOBKa YCTPOHCTBA pambl | | KBaJPOKONTEPa, (mx  pasnmuume 1O
MOTOPOB Ipolecca yCTaHOBKU | yCTaHOBKA U | MOUIHOCTH U MO CHIIE
MOTOPOB MOJIKITFOYEHUE MOTOPOB | TSTH), BH/IBI
PEryasiTopoB CKOPOCTH.
2.2 YMers: MPaBUIILHO
HOJKIII0YATh
PETYISATOPBl  CKOPOCTH
K MOTOpam u
MPUKPYYHBaTh HX K
pame.
[Nonkmouenue PaccmoTpenue [Tonxmrouenue  1uiaThl | 3HATH: MIPUHIIUTL
TUTATHI MIPUHITUIIOB  Pa0OTHI | pacrpeneieHus paboThI TUTATHI
pacripesienieHus TUTaThI MUTaHUS U | pacnpeaeneHus
MTUTAHUS U | pacupeeneHusI aKKyMYJISITOPOB, MTUTaHUS (Bx0mHOE-
2.3 | aKKyMyJIITOPOB MIUTaHUS, IIPOBEpKa BBIXO/IHOE
MTOAKITIOUEHUE paboTOCIIOCOOHOCTH HaIpsDKEHUE),  3HATh,
AKKyMYJIITOPOB KaK MIPaBUIBHO
MNOJKIIIOYUTh  ajanTep
NUTaHWsT K TUIare
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pacrpeneneHus

MUTaHUA. Bunnl
AKKyMYJISITOPOB,  4TO
TaKoe OaHKu
aKKyMYJISITOPOB.

YMeTh: MOJKIIOYaTh
ajantep NHUTaHUS K
miaTe pachnpeneracHus
MUTaHUS, TOJKIIYATh
pPEeryasiTOpbl  CKOPOCTH

K IIJ1aTC pacnpez[eneHH;I
IIMTAaHUA. YMCTB qUTaTh
data-sheet

AKKyMYJISITOPOB.
[Hogxmrouenue O6cyxnenue [Hoaxmrouenue 3HaTh: MOPSIIOK
KOHTpOJUIEpa npouecca KOHTpPOJUUIEpAa  MOJIETA, | PACTIOJIOKEHUS
noJsera, GPS- | noaxnrouenus MPOIINBKA, JBUTaTeleil, MOpsI0K
MOJTYJISt U | KOHTpOJuIepa MOJKJIFOYEHUE GPS- | nonkiouenus
MIPUEMHUKA MoJieTa, MPOILIMBKA | MOAYJIS JIBUTaTENEH.
paguoyrnpaBieHusi | MOJIETHOTO [IpoToxoJibl CBSI3U

KOHTpOJLIEpa, CBSI3U MEXIY
HCIIOIb30BaHUE MIPUEMHUKOM "
GPS-monyns MyJIBTOM.
VYMerTh: MOJKIIIOYATh
MOJIETHBIA KOHTPOJUIEP
54 K TUIaTe pacrupenerneHus
nutanud. [logkmrouats
CUTHAJIbHBIE  TPOBOJIA
PEryIsTOPOB K
MOJIETHOMY
KOHTpPOJLIEPY.
[Toaxmrouats GPS-
MOJYb, MPUEMHUK
pamuoyIpaBiIeHUs.
Ymerp YUATaTh
pacriuHOBKY U data-
sheet MIOJIETHOTO
KOHTpOJIJIEpA.
Ilogkmrouenue Beenenne B FPV- | Ilogkmrouenue FPV- | 3uars: Bugel Kamep,
FPV-kamepsbl TEXHOJIOTHH, KaMep#l, HacTpPOWKa | MPUHLIHIIBI
0COOCHHOCTH nepeaadu MNOAKIIOYEHUSI KaMepbl
25 nonxiaroueHust FPV- | Buneocurnana K MMOJIETHOMY
Kamepbl KOHTPOJLIEPY.
VYMeTh: MOJKIIOYaTh
KaMepy K IOJIETHOMY
KOHTPOJIIEPY
TectupoBanrie  u | OcHOBHbIE  3Tamnbl | TecTupoBaHUE 3HaTh: OCHOBHBIE
HacTpoOMKa TECTUPOBAHUS U | paboTocrocoOHOCTH uHCTpyMeHTHl B 11O
26 HaCTPOUKHU CUCTEMBI,  HAaCTpOWKa | I HaCTPOUKHU
KBaJpOKOITEpa apamMeTpoB MIOJIETHOTO
KOHTpOJIIEpa
(koH(bUTYpaTOPHI
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ITOJIETHOI'O

KOHTposuiepa).  Buabl
MPOIINBOK. 3HaTh
OCHOBHBIE JTarbl
TECTUpOBaHUS.  3HATH
TIPUHITAITBI
HaIpaBJICHUS

BpalCHUS BUHTOB.
YMers: BBITOJIHATD
HAaCTPOMKY IIOJIETHOIO
KOHTpOJLIEpA.
[Togxmrouats u
HACTPauBaTh IyJIbT.

HcneiTanue, [IpoBenenue nepseix | [IpoBenenne  mepBbix | 3HaTh: Th nus monera
ONTHMH3ALINS U | IIOJIETOB, aHaJIM3 | MOJIETOB, ONTHUMM3ALMs | HA JpOHE. 3HaTh
IIEPBBIE MOJIETHI pe3yabTaToB paboThl CUCTEMBI Ha3HAa4YCHHE CTHKOB Ha
IIyJbTE YIPABICHUS U
MOACTPONKH (s
OTNITUMU3ALIHH ).
2.7 YMmeTs: yIEpKUBAThH
JPOH Ha OIpEAEIECHHON
BBICOTE, TECPHUBPOATH
JIpOH B pasHbIX
pexumMax oJieTa
(TopHU30HT, level,
ACRO).
JHlopaboTka Ob6cyxneHune IIpoBencHue 3HATh: TUIIOBBIE
KOHCTPYKLIUU BO3MOJKHBIX JOpabOTOK €  y4eTOM | OIIMOKH
o8 yIy4dlIeHUuI U | IIOJIyYEHHOI'0 OMNbITa U | YMETh: aHaJIU3UPOBATH
10pabOTOK pe3ynbTaToOB OLIMOKN KOHCTPYKLIHH.
UCIIBITAaHUN [IpoBomuTh OpabOTKY
KOHCTPYKIMU JPOHA
Monyuns 3. [Munoruposanue (16 dacos, 8 3aHsTH 110 2 Yaca)
BBenenue B | 3makomctBO ¢ FPV- | OcHOBEI 3HaTh: Tb npu
ynpasinenue FPV- | npoHaMu, OCHOBHBIE | ynpaBiIeHUS MUJIOTUPOBAHNUH, KaK
npoHamu: OCHOBBI | KOMIIOHEHTBl  JPOHA, | IPOHOM, noakiatouate FPV-nuiem k
NWIOTUPOBAHUS U | IPUHIMI PabOTHI TPEHUPOBKA Kamepe u BH/JIEO-
31 | TeXHHUECKHE 0a30BbIX MepeaaTunKy.
"~ | HaBBIKK MaHEBPOB. YmMmers: Briatouats FPV-
IUIEM M MOJKIIIOYAThCS K
HY)KHOMY KaHaiy.
ITpuHnHIBL Paz6op BumoB BAC | Ilpaktuueckue 3Harh: ITpuHIUIIBL
ynpasienuss FPV- | FPV u UX | YIPaXHEHUS ¢ | ynpasnenuss BAC FPV.
JPOHOM: IIPUMEHEHHUE, pa3IMYHbIMU HazHaueHue cTUKOB.
Pa3sHOBUIHOCTH W | OCHOBHBIE  IIOJIETHBIE | ITOJIETHBIMH YMeTh: yaepxuBaTh IpPOH
3.2 | peXXUMBI PEXUMBI. Kak | pexxumamu. B TOPU30HTAILHOM
YIpaBIICHUS, MPaBUJIBHO VYnpaxHenus 1o | mojoxkenun B FPV-
METOABI PabOTHI CO | yAepKUBATh yJIbT | TOUHOMY LUIEME.
CTHUKaMU YIIPaBICHUS U | yIIPaBICHUIO
paboTaTh CO CTHKAMHU | JPOHOM
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[IpakTnueckue TexHuku HaOopa | [IpakTrueckue 3HaTh: Th npu
YIPaXKHEHUSL: BBICOTHI, CIIyCKa, | 3aJaHUs Ha | BBIIOJHEHUH
[TonbeM U CIyCK, | CHUKEHHUSI CKOPOCTU U | BBIIIOJIHEHUE OTUX | ynpakHeHud Ha FPV-
3.3 | ympaBieHue MOCaIKH MaHEBPOB npoHe. Buibl MaHEBpOB.
CKOPOCTBIO, YMmers: IUIaBHO
OCTaHOBKa u YOpaBIsATh CTHUKaMH  BO
1ocajKa BpeMsl B3JIeTa U IOCAIKH
Hactpoiika peiito: | OcHoBbl  HacTpoliku | HacTpoiika pelToB | 3HaTh: UTO TaKOE PEUTHI U
Ontumuzanus peiiToB i | 1 IPOBEpPKA | KaK UX HACTPauBaTh.
YYBCTBUTEIBHOCTU | ONTUMAJIBHOIO pE3yJIbTaTOB B | YMeTh: HACTpanBaTh
3.4 | YIPaBICHHS yIIpaBJIEHUs IPOHOM noJere IUJIEM Ha IpUEeM CHTHaja
CooTHolIEHHE MEXTY C BUJI€ONIEpeIaTUNKa
CTENEHbIO OTKJIOHEHUS
CTUKa M CKOpOCTBIO
BpAILEHMSI [10 OCSIM.
[Toner B pexume | [IpuHIMIEBL ViopaxsHeHus 1o | 3HaTh: BUIBl PEKUMOB
«CTAB» INPOXOXKJEHHUST  Tpace, | IPOXOKIECHUIO [0JIeTa, OTIMYUE peXUMa
ocobeHHOCTH pexuma | Tpacc u noinery B | «CTAb»  or  apyrux
35 «CTAB» pexume «CTAB» PEXKHUMOB.
YMeTh: yaepxuBaTh JpPOH
U BBIIOJHATH C HUM
MpOCThIE  NIEUCTBHUS B
pexume «CTAB»
IToner B pexume | [IpuHIMIbL VihpaxHeHus 1o | 3HaTh: 0COOEHHOCTH
«LEVEL» IIPOXOKIEHUSI  TPacC, | IPOXOKACHUIO pexxuma «LEVEL»
OCOOCHHOCTH peXHMa | TpacC U TOJETY B | YMEThb: yAep>KUBaTh IPOH
3.6 «LEVEL» pexxume «LEVEL» | BBINOJAHATH C  HUM
MpOCThIE  JIEUCTBHUS B
pexxume «LEVEL»
Iloner B pexume | [IpuHnunel VYopaxHeHuss 10 | 3HATh: 0COOEHHOCTH
«ACRO» MPOXOXKIEHHUST  Tpace, | MPOXOKICHUIO pexxuma «ACRO»
0COOEHHOCTH peXuMa | Tpacc M NOJEeTy B | YMETb: YAEp)KHUBaTh APOH
3.7
«ACRO» pexume «KACRO» | ¥ BBINONHATH C  HUAM
IIPOCTBIE  JEHCTBUSA B
pexume «<ACRO»
Brmonaenune ITonroroBka K | CaMocTosTenbHOE | 3HATh: BHIBI THIIOBBIX
3aJlaHUM B IOJIETE. | BHIIOJIHEHHUIO 33JJaHMs], | BHIIIOJHEHUE MIOJIETHBIX 3aJJaHUM
[Ipumenenue IUIAaHUPOBAHUE T0JIETa | TIOJIETHOTO 3a/laHus | Y MeTh: MIPeo0I0JIeBaTh
3.8 | HaBBIKOB B | [loaroroska, C  MOCIEIYIOIINM | IPENATCTBUS B PEXHUME
MPaKTUYECKUX HacTpoiika, aHaJIN30M oJieTa.
YCIOBUAX oIpezesIeHne
MapaMeTpoB 3a/1aHusl.

Monyns 4. biounoe nporpammupoBanue BIIJIA (16 vacos, 8 3ansTHii 1o 2 yaca)
Beenenue B | BBenenne B 0OnouHoe | 3HAKOMCTBO ¢ | 3HaTh: OCHOBHEBIE
610yHOE IIPOrpaMMHUpPOBaHHUE, uHTEepdeiicom MOHATHSI, BUABI SA3BIKOB
MIPOrpaMMHUPOBAHU | OCHOBHBIE TOHSTHSL. porpaMm 6J104HOTO

41| € st BAC: (Scratch, Blockly), | nporpammupoBanus
OCHOBBl M  BUJBI CO3/1aHUE TPOCTHIX | KBAAPOKONTEPOB M  HX
IIpOrpaMm IIPOrPaMM. IIPUMEHUMOCTh K Pa3HbIM

(Scratch, Blockly un
Jpyrue)

BUAaM IpOoHOB. OCHOBHBIE
KOMAaH/IbI 0JIOYHOTO
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VYnpasnenue [IPOrpaMMHUPOBAHUS.
KBaJIpOKOIITEPOM YMmeTs: I10JIb30BATHCS
[Tnonep Munu uHTEepdercoM MporpaMmm
TUISL 0J104HOTO
[IPOrpaMMUPOBaHUS
JPOHOB.
OcHOBHbIE Pazbop OoCHOBHBIX | Mcrionb3oBanue 3HaTh: OCHOBHBIE
AJITOPUTMBI ITOPUTMOB MPOCTBIX  KOMAaH/]I | aJlTOPUTMBI
NBWKECHUS IS JIBIKCHUA g | A ynpasieHus | npuxenust bBITIA
BIUIA ¢ OeCIMIOTHBIX JBUKCHHEM JpOHA | YMETh: IIPUMEHSATH
4. | HCHIONB30BAHHEM JIeTaTeNbHBIX C MCHOJIb30BAHUEM | IIPOCThIE KOMAHIBI IS
67104YHOTO arnrmaparos. 67109HOTO yIpaBJICHUS JPOHOM
MIPOrpaMMHUpPOBaHU MpOrpaMMUpOBaHU | (B3J€T, IMOCajaKa, IOJET
s1. a. BIIEpe/-Ha3aJ, IOJIET ¢
pa3BOpOTOM o
BEPTUKAJIBHOM OCH U JIp.)
Pa3pabotka [Topsnox cocraBienus | Pazpabotka 3HaTh: MPUHLUIIBI
MPOCTEUIINX MOJIETHBIX KOMAaHJ B | MPOCTEUIINX HAIMCaHUsI TPOCTEHIINX
porpamm JUIsL | Iporpammy JUIsL | Iporpamm JUISL | IporpaMM M MOpsJKa
4.3 | BBITIOJTHEHUS YIPABJICHUS MOJETOM. | BBIIOJIHEHUS BBITIOJTHEHUS] KOMAH/I.
MOJIETHBIX MOJIETHBIX YMeTsb: COCTAaBJISITh
3a/1aHHM. 3a/1aHHMN. [IPOCTEUIINE IIPOrPAMMBI
JUIs1 IOJIETHBIX 3a/1aHM.
Pazpabotka [IpuHIHATIBL Co3znanue U | 3HaTh: IPUHIUIBI PabOTHI
aIrOpUTMOB pa3paboTku OTJIaJIKa JATYMKOB ISl HABUTALIMH,
HaBUT ALK JUISL | aJTOPUTMOB QITOPUTMOB BH/IbI ITOPUTMOB
BIUTA C | HaBuTanMK, padoTa C | HABUTALIUU B Cpelie | HaBUTAI[MH, KOMaHAbI JUIs
HMCIIOJIb30BAHUEM JaTYMKaMH. Scratch. ONpeACICHUS
Scratch, Blockly u Omnpenenenue MECTONOI0KEHUS
JIPYTUX MPOTPaMM MECTOIOJIOKEHUSI, | YMETh: COCTaBUTH
MJIAHUPOBAHUE porpammy JUIst
44 MapuIpyToB, ynpasnenuss  BIIJIA ¢
MCIIOJIb30BAaHUEM KOMAaH]I
HaBHUTauu (OTpeaesieHne
MECTOIIOJIOKEHHS,
IUTAaHUPOBAaHUE
MIPOCTEUILIETO
Mapuipyra “noser
BIIEpE]] - CUUTHIBAHUE
JAaHHBIX C JaTdydka -
pa3BoOpOT - MOJIET Ha3ax)
Pa3pabotka [IpuHOHATIBL Co3nanue 1 | 3HaTh: MPUHLIUIIBI PaOOTHI
aIrOpUTMOB pa3paboTku OTJIaJIKa JATYMKOB ISl HABUTALIHH,
HaBUT Al JUISL | aJITOPUTMOB QITOPUTMOB BH/IBI aITOPUTMOB
BIUTA C | HaBuTanMK, paboTa C | HABUTALMU B CpeJie | HABUTAIMH, KOMAaHJIbI s
HCIIOJIb30BAHUEM JaTYNKAMHU. (Ha npumepe | o0JeTa NpensITCTBUMA.
4.5 | Scratch, Blockly u Scratch, Blockly u | YmeTs: COCTaBUTH
JIPYTUX MPOTPaMM JIp.) ¢ u3beraHueM | mporpamMmmy TSt
IIPENSATCTBUN ynpasnenuss  BIIIA ¢
O6paboTka HUCIIOIB30BAHUEM KOMAaHII
JIAHHBIX, HaBHUTallUU

TECCTUPOBAHHUC n

(TutTaHMpoBaHUe
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oTJIagKa

MPOCTEUIIIETO
MapuIpyra “mojier BHEpeN
- CUUTBIBAaHHE JIaHHBIX C

JaTyuKa - pasBoOpoT -
mosjer Haszax’ ¢ 00JIeTOM
MPENSATCTBUS W
HECKOJIBKUX
HPETSITCTBUIN)
IIpoextupoBanue u | [Ipumenenue ITpoextupoBanue u | 3HaTh: OCHOBHBIE
MOJEJINPOBAHUE 0JI04HOTO MOJICJINPOBAHUE KOMaHJIbl ¥ aJITrOPUTMBbI
MOJIETHBIX MHCCHUH | IPOrpaMMHUPOBAHUS MOJIETHBIX MHUCCHH, | I YIPABJIEHUS ITOJIETOM
C HCHOJIb30BaHUEM | JUIS PA3JIMYHBIX 337a4. | YIPABJICHHE JpOHa, MPUHIUIIBI pabOTHI
OJIOYHOTO aBTOINMIIOTOM U | IaTYUKOB, BH/IbI
MIpOrpaMMHUpPOBaHU JaTYNKAMH, MOJIETHBIX MUCCHUH.
46 | 1AM BITIA. TECTUPOBAaHUE U | YMETH: IIPUMEHSATH
OTJIaJIKa OCHOBHBIE KOMAH/1bl
MPOTPaMM. MPOrPAMMHUPOBAHUS,
pa3pabaThIBaTh
MpOrpaMMbI TSt
BBITTOJIHEHUS
KOHKPETHOI'O 3aJjaHUS
(moseTHOM MUCCHN).
Hcnonb3oBanue OcnoBuble anroputmsl | [IpoekTupoBanue u | 3HaTh: BHUABI BHJICOKAMED
0J1049HOTO JUISL MJIAHUPOBAHUS | MOJEIMPOBAHUE U HX XapaKTepUCTUKH,
MPOrPAMMHUPOBAHHU | MapuIPyTOB U | IOJIETHBIX MHCCHM, | mpuMeHeHue miisi GhoTo u
g  BIUIA  mns | nporpaMMupoBaHus yIIpaBJIEHUE U BUIACOCBEMKHU. Bumpl
BBITIOTHEHU S BIIJIA nnst monera 1o | aBTONMMIIOTOM " | 3amaHui KeiicoB
47 3a/1aHUI K?ﬁCOB MapuipyTy JaTYNKAMH, YEeMIIMOHATOB, CBSI3aHHbBIE
COpPEBHOBAHUN  H TECTUPOBAaHUE U | C WCIIOJIb30BAHUEM
YEMIIMOHATOB OTJIaJIKa KaMephl.
MPOTPaMM. YMeTs: HCMOJIb30BAThH
Hcnonp3oBanue Kamepy ais GoTo u BUAEO
KaMepsl ISl POTO- | CbEMKH c
Y BUJIEO CHEMKH. KBaJpOKOITEpa.
Wcnonb3oBanue AJITOpUTMBI HUcnonb3oBanue 3HaTh: MPUHLIAIIBI
0JI049HOTO MIPOEKTUPOBAHUSA METOK U CEHCOPOB | HABUTaLlMU c
MPOrPAaMMHUPOBAHM | POrpaMM IS | i Pa3JIMYHBIX | UCMIOJIB30BAaHUEM METOK U
A BITJIA s | BBIIOJIHEHUS KOMOMHAaIMI MapKepoB.
BBITIOJTHCHUS ABTOHOMHBIX TPaeKTOPUU YMmetb HCMOJIb30BaTh:
3alaHuil  KeicoB | moneToB (moj MoJIeTa. aruco-mapkepsl ini:
COpPEBHOBAHUN M | KOHKPETHbBIE keiicel | Mcnonb3oBanue HaBuranuu. CoOCTaBIATh
4.g | UEMIMOHATOB. COpPEBHOBAHMI U | aruco-mMapKkepoB nporpammy c
) Keiicnl C | YEMITHOHATOR). s HaBUTAIIMH. | UICIIOJIB30BaHUEM
COPEBHOBAHUI AHanmu3  keiicoB ¢ | PemeHne KeHCOB C | CEHCOPOB U JaTYMUKOB.
BITJTA 10 | COPEBHOBAHMIA, HCTIOJIb30BAHUEM CocTaBisiTh U BBITIOJIHATH
OII0UYHOMY METOJIbI ONTUMH3AIUHU | OIIOYHOTO MOJIETHBIE  3aJaHusl Ha
[IPOrpaMMHUPOBAHU | IPOTPAMM. IIPOrpaMMHUPOBAHU | OCHOBE KEMCoB
10 BAC g, IOArOTOBKA K | COPEBHOBAHMM BIUTA.
COPEBHOBAHUSIM. [IpoBoauTh TECTHpOBaHUE
Y OTJIAJIKy TPOTpamM.
Urorosas Ha ycmotpenune negarora
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| arrecranus

Crapmasi rpynna (8 — 11 kiaccel)

Ne HaunmenoBanmue Onucanue KoMmnerenTHOCTHAst

n/n MOyJIel Teopus IMpakTuka TpaeKTopus
(pa3nesioB) U TeM

Monyib 1. Coopka u pemoHT BAC (16 yacos, 8 3ansiTuii o 2 yaca)

Bunnl JeMmoHcTpanus 3HaTh: BUALI TEXHOJIOTUN

IIPOU3BOJICTBEHHBIX npouecca 3D-nevaru | s IIPOU3BOJICTBA
Texnonoruu TEXHOJIOTUH, uxX | u mazepHou peskw, | geramerr  BIUJIA (/-
IIPOU3BOJICTBA 0COOEHHOCTH. OCHOBBI | BO3MOXKHOCTB 1e4aTh, Ja3epHas pe3ka u
neTaneu s | 3[I-MofenupoBaHus. | CO3AaHUSI  MPOCTHIX | TAP.). OCHOBHBIE
BbecnunoTHbIxX neranei.3]1- MIPUHLIUIIBI 3]1-
JleTaTenbHBIX MOJICJINPOBAHUE MOJEIIUPOBAHUS.

1.1 | Anonmapatos:  3D- neranen uist cOOpKH | YMeTh: HCIIOJIb30BaTh
rneyarb, JazepHas KBaJpPOKOIITEpa CAIIP KOMIIAC 31,
pe3ka U (pama, mpormemiepsl, | MOJEIUPOBaTh  JeTallu
MOJICJIMPOBAHUE B ¢drozensbk U KpwpuUto | it coopku  BIJIA;
CAIIP KOMIIAC- (mma  camoiiera) W | BKJIIOYATh
31 JIpyrUe JeTaju. o0opynoBaHue,

U3rOTaBIINBATH
HECJIOKHBIE JIETAJIN.
Pazbopka wu cbopka | [locrenenHas 3nate: Bunst BAC, Bubs
OCHOBHBIX cOopka BBIOPAHHOTO | KOPITYCOB, pa3Mepsbl
KOMIIOHEHTOB THUIIA BAC C | KOopIycoB, BH/IbI
OeCIUIOTHBIX 00BsICHEHUEM JBUTATEJIEH, yCTPOWCTBO
COopka pa3Iu4HBIX | anmapaTroB (GYHKIMH  KaX/10TO | KOJUIEKTOPHOTO u
TUIIOB BAC KOMIIOHEHTA 0ECKOJIEKTOPHOTO

19 (MyJTBTUPOTOPHBIX JIBUTATENS, MOPSJIOK
/ CaMOJIETHBIX): pacnoIokKeHus
KOpILyC u JIBUTATENEH,

JIBUTATENH YMmers: cobupaTh
KopIyca
MYJIbTUPOTOPHBIX u
CaMOJIETHBIX JIPOHOB
JPOHOB I10 CXEME
OcHoBbl maiiku, BuAsl | [IpakTnueckue 3nate: Tb mnpu mnaiike,
000pyI0BaHUS U | yopaXxHeHUs 1o | BUABI U Ha3HAYCHUE
MaTepuasoB nmailke  pa3jM4YHbIX | UCIIOJIb3YyEMBIX
3JEKTPOHHBIX MaTepuaioB
. KOMITOHEHTOB YMmeTs: 6e301acHo

1.3 Haiika: — pemere WCIONb30BaTh MasIbHUK

CJIOXHBIX 3a/1a4
u pacxoayemblie
MaTrepHuabl
Bnaners: TEXHUKOH
MalKu TpH BBINOJHEHUU
pa3HbIX KEHCOB

C6opka paznuunbix | Pazbopka u cbopka | [locrenennas 3HaTh:BU/JIbI

TUIIOB BAC | ocHOBHBIX cOOpka BBIOPAHHOTO | MTEPEAATUNKOB CBSI3H,

1.4 | (MyJIbTHUPOTOPHBIX | KOMIIOHEHTOB THUIIA BAC ¢ | IIpoTokomnel CBsI3U CBs3U
/ CaMOJICTHBIX): | OECTTHIIOTHBIX 00BSICHECHHEM MEXIy TNPUEMHUKOM U
MTOJIETHBIN arraparoB (GYHKIMH ~ KaXJO0ro | MyJIbTOM, Ha3HAYCHUE
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KOHTPOJLIED, KOMITOHEHTA IIOJIETHOTO KOHTPOJLIEPA,
paauo- €ro pacIUCHOBKY.
nepelaTInKu YMmers: MOJKJIIOYATh
IIOJIETHBIA KOHTPOJUIEP K
IiaTe  pacnpeneincHus
nuranusd.  [logkimouats
CUTHAJIbHBIE IIpOBOJA
PEryJIATOpOB K
IIOJIETHOMY
KOHTPOJLIEPY.
[TonxirouaTs NPUEMHUK
pasuoyIpaBiICHHUS.
YMmerh YUTATh
pacrinHoBKYy u data-sheet
IIOJIETHOTO
KOHTpOJLIEpa
Pazbopka u cOopka | IlocTenennas 3HaTh: Ha3HAYCHUE
OCHOBHBIX cOOpKa BBIOPAHHOTO | aKCEIEPOMETPA,
COopka pa3aIuyuHbIX | KOMIIOHEHTOB TUIA BAC ¢ | rupockorna, BU/IbI
TUIIOB BAC | 6eciumoTHBIX 00BSACHEHHEM AKKyMYJISITOPOB,
(MyJIBTUPOTOPHBIX | anmaparos GyHKIMH — KaXJOro | mapameTpsl
/ CaMOJIETHBIX ): KOMIIOHEHTa aKKyMYJIITOPOB
1.5 | nuranue " VYMeTh: MHOJKIIIOYaTh
AJEKTPOHUKA MIUTaHUE K miare
(naTumkwy, pacnpeesieHuss NUTAHUs
TUPOCKOIL, u MIOJIETHOMY
aKCeJIepoOMETP) KOHTpPOJIEPY, HACTpOilKa
JaTYUKOB B  IIOJIETHOM
KOHTpPOJLJIEpE
Pazbopka u cbOopka | [locrenennas 3HaTh: BUJIBI KaMep
C6opka pazIMuHBIX )
THIOB BAC | OCHOBHBIX cOopka BBIOpPAaHHOTO | YMETh: MIOJIKJIIOYATh
KOMIIOHEHTOB THMa BAC C | KaMepy K TIOJIETHOMY
1.6 | (MyIbTHPOTOPHBIX
) CAMONICTHBIX): OeCIUIOTHBIX 06BHCH§§HeM KOHTPOJUIEPY
yCTaHOBKa KaMephl anmnaparoB GyHKIUME  KaXJ10TO
KOMIIOHEHTA
OcHoBHbIE cinydau | JleMoHcTpanus 3HaTh: THIIOBbIE BUJbI
IIOJIOMOK M METOJbI | peMOHTa pa3inyHbIX | HeucnpaBHocTe  BAC,
UX YCTPaHEHUs HEHCIIPAaBHOCTEM, Tb mpu pemoHTe, BUIBI
PeMoHT BAC: HCIIOJIb30BaHNE MHCTPYMEHTOB TUISL
17 | PEMKOMILIEKTEL PEMKOMIUIEKTOB ¥ | mounHku BAC
" | MHCTPYMEHTBl U MHCTPYMEHTOB, VYmers: PaszOuparecs B
0€301acHOCTh oOyueHne MpaBuUiiaM | TUIOBBIX BHJIAX
6e30macHOCTH HeucnpasHocTeil  BAC,
yMEeTb HUX MPaBUIBHO
VICIIPABIISATh
OcHoOBHBIE ciayyau | JleMoHcTpamus 3HaTh: THWIIOBBIE BUJBI
PemoHT BAC: | nomoMOK M METOIbI | pEMOHTA pa3iIu4HbIX | HeucnpaBHocTelh  BAC,
KEHCHI, UX YCTpaHEHUsI HEHCIPaBHOCTEM, Th npu pemMoHTE, BUBI
1.8 | peMKOMILIEKTHI, HCII0JIb30BaHNE MHCTPYMEHTOB Ui
WHCTPYMEHTBI u PEMKOMIUIEKTOB W | mounHku BAC
0€301acHOCTb UHCTPYMEHTOB, VYmerb: PazOuparscs B

o0ydeHHe MpaBHIIaM

THUITOBBIX BUgax
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0€301acHOCTH HeucnpaBHocter  BAC,
YyMETb HUX IPAaBUIBHO
HCIPABIISATH
Monyis 2. [IporpammupoBanue (16 gacos, 8 3aHsTuii 1o 2 yaca)
BBenenue B | OCHOBEI Hanucanue npocteix | 3HATH: 0a30BBbIil
IIPOrpaMMHUPOBAHU | IPOTPaMMHUPOBAHUS IpOrpaMm JUISL | CHHTaKCHC ITuToH,
e BITJIA na Python | Ha Python, | ynpaBnenuss ApoHOM | MPUMEPHI UCIIOJIB30BAHUS
2.1 | u C++. OcHnoBsl u | mpumenenue Python B | ¢ ucnons3zoBanuem | ITuton B BAC
MIPUMEPBI yIpaBICHUN Python. YMmeTs: MUCaTh
HCII0JIb30BAHUS OECITUIOTHBIMH IIpOCTEHIINE KOJbl Ha
anmnaparamu. ITutone
IIpaxkTrueckue PaGora ¢ pmanneiMu, | Hanucanue kona s | 3HaTh:  KOMaHABI IS
HaBbIKU KOMaH bl Ui | 3amycKa, MoJieTa, | MIIOTHPOBAHUS
[IPOrpaMMUPOBAHU | MMJIOTUPOBAHMS, MOCAJIKU JpoHa, | YMeTh: mMcaTh KOJ IS
1 g keiica Nel | mporpamMupoBaHue noOaBJeHHEe KOMAaHJ | Ui  3amycka, IOJeTa,
«3axBar rpysa» npona Ha Python JUISI MIOCAJIKU JPOHA.
29 PaGora ¢ nanHbIMH JIOTIOTHUTEIbHBIX
U KOMaHAaMU IS TOYEK MIOCAIKH,
yIpaBICHUS IpOrpaMMHUPOBaHUE
JPOHOM. MHUKPOCXEM Ha
Hammcanne  kona npumepe  Arduino
JUId B3JI€Ta, IOJIEeTa wim Raspberry Pi
Y TIOCAJIKU
Homnonuurensusle | Pabota ¢ nanueiMu, | Hamucanuwe xona ans | 3HaTh:  KOMaHABL  JJis
KOMaH/Ibl JUISL | KOMaH/Ibl Ui | 3amycKa, M0JIETa, | CO3/1aHUs TOUYEK MOCAJIKU
IIPOrpaMMUPOBAHU | MMJIOTUPOBAHMSI, NIOCAIKH IpoHa, | YMETb: mHcaTh KOX JUIs
s IpOHa IIPOrpaMMHPOBAaHHE no0aBlieHMEe KOMaHJ | MOCaIKU
JloGaBnenue npona Ha Python TUTSt JpOHA, yMEHHE.
2.3 | 1OTIOJHUTENBHBIX JIOTIOJTHUTEIbHBIX
TOYEK MTOCAJIKH. TOYEK MOCAIKH,
[IpakTnueckoe IPOrpaMMHUPOBAHUE
MIPOrpaMMHPOBAaHU MHKpPOCXEM Ha
e g kedca Nel npumepe  Arduino
«3axBar rpysa» niu Raspberry Pi
[IporpammupoBanu | Pabota ¢ nanueiMu, | Hanucanue xona ans | 3Hath: 4TO TaKoe
e KOMAaHIbI JUIsL | 3amycKa, nojera, | Raspberry Pi, Arduino
MUKpPOKOHTPOJUIEp | MUJIOTUPOBAHMS, MOCaJIKH IpoHa, | YMeTh: mucaTh KOJA Ha
OB Ha IIpUMEpE | IPOrpaMMHUPOBAHHE nobasnenne komann | [lutone u Ha  s3bIKe
Arduino u | npoHa Ha Python JUTSt ApnayuHo.
2.4 | Raspberry Pi. JIOTIOTHUTEHHBIX
[IpakTrueckoe TOYEK MOCAJIKH,
IPOrpaMMUPOBaHU IIPOrpaMMHPOBAHKE
e It kenca Nel MHKPOCXEM Ha
«3axBar rpysa» npumepe  Arduino
nin Raspberry Pi
[IpakTnueckoe CkanupoBanue MeTok, | Hanncanne xona s
MIPOrpaMMHUpPOBaHMU | paboTa C KaMepoil, | CKAHUPOBaHUS YMmeTh: mucath KoJa Ha
e ana kedica No2 | OCHOBBI TEXHMUYECKOTO | METOK, pa3paborka | [luTone u Ha s3bIke
2.5 | «AsposorucTrka 3peHusi, pa3paboTka | mporpamMm Ul | ApAyHHO.
CKJIaJa. porpamMm JUIsl | TPYIIIOBBIX IOJIETOB,
CkanupoBaHue O0TOOpaXeHUs TECTUPOBAHUE u
METOK U paboTa C | TpaeKTOpHH OTJaJIKa
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kamepoil. OCHOBBI | IBUKEHUSI  KONTEpaA, | MPOrpaMMHOIO KOJa.
TEXHUYECKOT O IIPOrpaMMUpPOBaHKE
3peHUs B | IPYIIIOBBIX MOJIETOB.
IIPOrpaMMHUpPOBAHU
U JIpoHa
Pa3pabotka CkanupoBanue MeToK, | Hanucanue kona ans | 3Hath: 4TO TaKoe
nporpaMMbl A | pabota ¢ KaMepol, | CKaHHPOBaHUs TpaeKkTopus noJéra,
0TOOpaKEHHS OCHOBBI TEXHUYECKOTO | METOK, pa3padoTKa | OCHOBHbIE KOMaHJbl IS
TPAEKTOPUHU 3peHusi, pa3paboTKa | IporpaMm JUIs | yIIpaBJICHUS IPOHOM
06 | ABHAKEHHA IIporpaMm JUIsl | TPYIIIOBBIX MOJIETOB, | YMETh:  IUCaThb  KOJ
" | kontepa. Keiic Ne | oroOpakeHus TECTUPOBaHUE U | IpOrpaMMBl e
2. «APPOJIOTUCTHKA | TPACKTOPUHU OTJIaaKa OTOOpa)KEHHsI JIBUKCHUS,
CKJIaJan. JBIDKEHUSI  KOIITEepa, | MPOrpaMMHOI0 KOJIa. | OCHOBHBIE alIOTOPUTMBI
[IPOrpaMMUpPOBaHKE
I'PYNIIOBBIX M1OJIETOB.
Keiic Ne 2. | CkanupoBanue MeToK, | Hanmucanue kona ass | 3HatTh: BUJEI
«ABpOJIOTUCTHKA pabota ¢ KamepoW, | CKaHUPOBAHUSA MaHMITYJISATOPOB,
CKJIazIa. OCHOBBI TEXHUYECKOTO | METOK, pa3paboTKa | cocoObl 3axBaTa rpy3a,
[IporpammupoBanu | 3peHus, pazpaboTka | mporpamm Ui | BEC, Macca
e IPYHNIOBBIX | IpOrpamMm JUIsl | TPYIIIOBBIX IOJIETOB,
2.7 | moyneToB:  3axBaT | OTOOpa)KEeHUs TECTUPOBaHUE u | YMeTs: IIPOBOAUTH
METKH U Tpy3a TPaeKTOPUU OTJaJKa aHaJIn3
JBIDKEHUSI  KOITEpa, | MPOrpaMMHOI0 KOJIa. | TPY30H0bEMHOCTH
[IPOrpaMMUpPOBaHKE JpoHa, nucaTh
IPYNIOBBIX ITOJIETOB. IIporpaMMy JUisl 3axBara
rpy3a Wil METKU
Keiic Ne 2. | CkanupoBanue MeToK, | Hanucanue xona nis | 3Hath: IIOHUMaHue
«AdpPOJIOTUCTHKA pabora ¢ KaMmepoWH, | CKAHUPOBAHMS TEPMHUHOB “OTJIajIKa”, JIOT
CKJIaza». OCHOBBI TEXHUYECKOTO | METOK, pa3paboTka | (aiiios, YMEHHE
TectupoBanue  u | 3peHus, pa3paboTKa | mporpamm JUIS | TIOJB30BAThCSl  MTOMCKOM
oTIaaKa IIPOrpaMMm JUIs | TPYTIIOBBIX MOJETOB, | MPOOJIeM B UHTEpHETE
2.8 | mporpaMMHOTO 0TOOpaXeHUs TECTUPOBAaHUE u
KoJa s JPOHOB. | TPAEKTOpUU oTIaaKa YMmers: TECTUPOBATh
[IpakTnueckue JIBUKEHMSI  KONTEpa, | MpOrpaMMHOrO KoJa. | OTJIaJKy HpOrpaMMHOIO
IIPUEMBI U METOJIbl | IPOTPaMMHUPOBAHUE KOJa JUIsl IPOHOB
UCIIPaBIICHUS IPYNIOBBIX MTOJIETOB.
o1nOoK
Monynb 3. OtpaboTka HaBbIKOB nunotupoBanus I'eockan-ITuonep (16 yacos, 8 3ansTHii 10 2 yaca)
OcHOBBI TexHuka OcBoenne 3HaTk! WHCTPYMEHTBI
yIIpaBICHUS 0€30MaCHOCTH, MUJIOTUPOBAHUS HACTpONKN Geoscan
NporpaMMHpPYEMbl | OCHOBBI ~ HACTpPOWKH | IpoHa B cumyisitope | Pioneer B Pioneer Station,
MM  JpOHamMu B | IpOHa. (marmpumep, I'eockan | Th.
31 | cMMyasTOpe: [Tuonep).
0e30macHOCTb U YMeTh: HacTpauBaTh U
HACTpOWKa (Ha kamuOpoBath  (Geoscan
npumepe ['eockan Pioneer
[Inonep,
CUMYJISITOP).
[IpakTrueckue Pabota c ROS, | IIpaktuueckue 3HaTh: WHCTPYMEHTBI
3o | HABBIKH OpenCV, HanucaHue | ynpakHEHUs no | pabotel ¢ ROS
" | ynpaBneHus MPOTPAaMMHOTO  KOJa | MUJIOTUPOBAaHUIO B | YMeTh: pabotath ¢ ROS,
JPOHOM B | Ui ABTOHOMHOTO | CUMYJISITODE, paboTaTh ¢ KOMaHAAMHU
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CUMYJISITOPE: roJsiera. HCTIOIh30BaHNE ROS
pabota c ROS WHCTPYMEHTOB  JUIs
aBTOHOMHOTO
110JIETA U HAIllMCAHUS
IPOrpaMMHOI0 KOJa.
IIpaxkTrueckue Pabota c ROS, | Ilpaktuueckue 3HaTh: OCHOBHBIE
HaBBIKH OpenCV, HanucaHue | ynpaxHEHUs 110 | HHCTPYMEHTBI paboOThl €
yIIpaBICHUS IpOrpaMMHOTO  Koja | muimotupoBanuio B | OpenCV
JIPOHOM B | A aBTOHOMHOTO | CUMYJISITOPE,
3.3 | cumynsTope: MoJIeTa. UCTIOJIb30BAHUE Ymers:  paborate ¢
pabora ¢ OpenCV uHcrpymentoB st | OpenCV, pabGorate ¢
ABTOHOMHOTO komaugamu OpenCV
10JIeTa ¥ HAaIMCAHUsA
IPOrpaMMHOI0 KOJ1a.
[IpakTnueckue Pa6ora c ROS, | [Ipaktuueckue 3HaTh:! OCHOBHEIE
HaBbIKU OpenCV, HanucaHue | ynpakHEHUs [0 | aITOPUTMBl  HAIMCAHMS
yIpaBJIeHUs IPOrpaMMHOI0  KOJia | MUJIOTUPOBAHUIO B | KOJA JUIsi aBTOHOMHOIO
I'eockan Iluonep B | mus ABTOHOMHOTO | CUMYJISITOPE, mnmoJiéra
CUMYJIITOpE. MOJIeTA. UCIIOJIb30BaHUE
3.4 | IIporpammupoBanu UHCTPYMEHTOB  JUIS | YMETh: IIPOIUCHIBATD
e aBTOHOMHOTO aBTOHOMHOTO JITOPUTMBl  HAIMCAHUS
noJiera 1oJjieTa U HallMcaHus | Koga Juisi aBTOHOMHOTO
IPOTrpaMMHOI0 KOJA. | MOJETa, KOHTPOJIUPOBATH
JpOH B  aBTOHOMHOM
10JIETE
[IpaxkTnueckue Pa6ora c ROS, | Ilpaktuueckue 3HaTh. KOMaHAbl  JJs
HaBBIKH OpenCV, HanMcaHue | ynpaxHEHUs IO | yIpaBJIEHUs TOJETOM B
YIIPABJICHUA MPOrpaMMHOTO  KOJIa | MAJIOTUPOBaHUIO B | cumyisitope OpenCV
I'eockan IInonep B | mus aBTOHOMHOTIO | CUMYJIATODE,
3.5 | CHMYIATOpE. ToJIeTa. HCIIOJIb30BaHNE YMmeTs: IIPOIUCHIBATD
" | IlporpamMmmupoBaHu UHCTPYMEHTOB  JUIsl | KOMaH]Ibl JUIst
e ABTOHOMHOTO ABTOHOMHOTO yIOpaBiIEHUS IOJIETOM B
roJiera noJyieTa U HamucaHus | cumynstope  OpenCV,
MIPOrpPaMMHOTO KOJ1a. | CTPOUTh TpPaeKTOpUHN
oJIETa
[IpakTnueckue [punnuns!l pabotsl ¢ | OTpaboTka HaBBIKOB | 3HATh: MOHATHE ArUCO-
HaBBIKH Aruco-mapkepami. pacro3HaBaHUs MapKepoB, METO]IbI
yIpaBiIeHUs MapKepoB B | pacro3HaBaHUs
I'eockan Iluonep B CUMYJISITOpE. MapKepoB C IIOMOIIbIO
36 | CAMYIATOpE. TEXHUYECKOT0 3pEHUS
" | MHCTpyMEHTHl Juis
paclo3HaBaHus YMeTb: NponuceIBaTh
Aruco-mapkepoB KOMAaH/IbI 1151
pacro3HaBaHUs
MapKepOB
[TpakTuyeckue [TpuHIMTIBI Hanwucanue 3HaTh. NPUHLIMIT PabOTHI
HaBBIKH MIPOrpaMMHUPOBAHHUS MIpOrpaMm JUIS | CBETOAMOJHOW  JICHTHI,
yIIPaBICHUS CBETOJIMO/IHOM JIEHTHI. | YIPaBJICHUS OCHOBHBIE KOMaHAbl B
3.7 | T'eockan Iluonep B CBETOIUOIHOMN Python IUTA
CUMYJISITOpE. JEHTON B | IpOTpaMMHUPOBAHU
WHCcTpyMeHTsl Ams CUMYJIATOpE. CBETOAMO/IHOM JICHTBI
IPOrpaMMHPOBAHU YMeTh: nHcatb KOMaHIbl
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S W CUMYJALIMU JUTSE CBETOIMOIHOM
paboThI JEeHTBl W  TepelaBaTh
CBETOMOIHOM CUTHAaJIbI Yepe3 Heé
JICHTEI
Pemienue  keiicoB | [lomxoawl k penieHuro | Yuactue B | 3HaTh. BUOLI THUIIOBBIX
COPEBHOBAHUM 10 | KEHCOB, CTPATEeTUH | COPEBHOBAHMAX 11O | KEHCOB Ha
3.8 | mporpaMMHupoOBaHU | TPOrPAMMHUPOBAHHS. MPOTPaMMHUPOBAHUIO | COPEBHOBAHUSX
0 JIPOHOB B JIPOHOB B | YMeTh: peliarbh TUIIOBHIE
CUMYJISITOpax CUMYJISITOpax. KEHChI U3 COPEBHOBAHMIA
Monyis 4. Keiicbl 10 copeBHOBaTENBHOM JieTatoniel podbororexHuke (16 yacos, 8 3ansaTuil no 2 yaca)
Keiic 1. 3axsar | 3HaKOMCTBO ¢ | Beibop moaxopsmieit | 3HaTh: BUEI
rpysa. TEXHUYCCKHUM MOJIeNIH, pa3padOoTKa | MAHUITYJISTOPOB,
3aJlaHAEM Ke¥ica, | miaHa pelieHus | KOHCTPYKIUU u 1504
TEXHHUKA Kelica, opraHu3aunus | npuMeHeHue.  Mertozpl

0e30macHOCTH, 0030D

KOMaHJTHOH paOOoThI.

IMPOCKTHOI'O YIIPABJICHUA

aHaJIOroB Pa3pabotka 1u1aHa | U KOMaHAHOM pabOTHI.
4.1 MaHUIyISATOpA. [0 peUIeHHI0 Kelca. | YMeTb: TJIAHUPOBATh
OpraHu3anus IIPOEKTHYIO
3HaKOMCTBO C | komaHaHON pPabOTHI. | AEITETHLHOCTH B KOMaH/IE,
TEXHUYECKUM 0630p AQHAJIOTOB | MPOBOJIUTH 0030p
3aJlaHuEM Keiica. | MaHUMIyIsATOpA. aHaJIOTOB, HCIOJIb30BaTh
TexHuka METO/IbI IPOEKTHOT'O
0€30MMacHOCTH. yIpaBIeHUS.
Keiic 1: 3axBar Pa3pabotka 3D- | MoaenupoBaHue 3HaTh: OCHOBHbBIE
rpy3a - Pazpabotka | Mmojgenu u uepTexel | HEOOXOIUMBIX oneparuu CAIIP o 3/1-
3/I-monenu n TUISt MIPOU3BOJICTBA | eTaneil 11 cOOpKU | MOJETUPOBAHHIO
yeprexen JeTajeu MaHHUILYJIATOpA. (KOMIIAC, brennep).
42 MaHUIYJISATOpA, YMeTs:  MOAeIupoBaTh
aeranu Uit cOOpKHU
MaHUIyJISTOpA.
HCII0JIb30BATh
o0opynoBaHue TUTSt
ITPOU3BOJICTBA JAETAJIEH.
Keiic 1: 3axsar | COopka [IpoussoacTeo 3HATB: BUBI
rpy3a - CoOopka | manunyasitopa (pobo- | nerane, aJIUTUBHBIX
MaHUIyJIATOpa pyKa), COeIMHEHHE C | KOHCTPYHUpPOBaHUE TEXHOJIOTH, BU/IbI
KBaJIpOKOIITEPOM. MaHUIYJSATOpA, o0opynoBaHus IS
cOopka IIPOU3BOJICTBA  JI€TaJIEH.
COEIMHEHNE c | Thb ©Oe3omacHocTH mTpH
KBa/IpOKOIITEPOM. pabote C
o0opyIoBaHUEM
YMmeTs: HCII0JIb30BATh
4.3 CTaHITUIO
nporotunuposanus (3/1-
IIPUHTED, JIa3epHBII

CTaHOK) JUIsl CO3JaHUs
JeTaied MaHUIYJISITOpa.
CoenuHsATh MaHUIYJISITOP
¢ BIUIA (camocOopHBIi
OpoH WIH Habop
kBagpokonrtepa Iluonep,
APA)
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Keiic 1: 3axsar | [Ipezenranus Hcnonb3oBanue 3Harb: Tb npu
rpysa - | mpoekra, KBajpokonrtepa s | muiotupoBanuu BITJIA ¢
[IpesenTanus MUJIOTUPOBAHUE, BBIIIOJIHEHUS 3aJ]audl | Harpy3Koi
MIPOEKTa JEMOHCTpALIUA 3axBara rpysa. (MaHUITYTIATOD).
paboThI OCHOBHBIE PEXUMBI U
MaHUIyJISATOpA. KOMaH/Ibl npu
4.4 MAJIOTUPOBAHUH.
YMeTh:  MUIOTUPOBATH
BIUTA C BCTPOCHHBIM
MaHUIYJIATOPOM. Y METh
BBIIIOJHATh  3aJa4d  C
ucnons3zoBanuem BIUIA
(3axBar rpysa) .
Keiic Ne 3: | OcHOBBI 3HaKOMCTBO C | 3HaTh: PEXHUMBI CHEMKH,
«AspodoTocremka | a3pohOTOCHEMKH. 000pyTI0BaHUEM: MIPUHIIUIIBI
». BBenenue. 3HaKOMCTBO ¢ | BIUIA, kamepoit HWCTIOJB30BAHUS  KaMmep,
TEXHUYECKUM OCHOBBI
3aJlaHuEM Keiica, dboTorpaMMeTpuu.
45 COCTaBJICHHE  IIJaHa YMmeTs: HCII0JIb30BATh
noJyieta. 3HAKOMCTBO C KaMepbl TUIs
1o o dororpadupoBaHus.
(dboTorpammeTpuu,
OCHOBBI  (DOTOCHEMKH
¢ BIUJIA, Bunb! kamep,
PEXHUMBI CbEMKH.
Keiic 3: | IlpuHuunel Pazpabotka 3HaTh: MIPUHIUIIBI
AspodoTochemMKa - | HaBUTALUU. Mapuipyra nojera (¢ | pa3pabOTKu  HOJETHOrO
Pazpabotka ANTOpUTMBI y4eToM TpeOoBaHMi | MapuIpyTa IS
Mapiipyra moJjieTa. | HIOCTPOeHUs a’3poPOTOCHEMKH, a’3poPOTOCHEMKH;
dorocbeMKa Mapupyra TEXHUUYECKOT O TEXHUYECKHE
aBTOHOMHOTO IOJIETA. | 3aJaHMUs, XapaKTepUCTUKH  KaMmep
Pexxnmbl [1apaMeTpoB g BIUIA, npuHuuns
4.6 a’3poOTOCHEMKH, KaMephl, PEXKHUMOB | UX HCIOIb30BaAHUS
TEXHUUYECKHE CbEMKH). VYMmerb:  pa3pabaThIBaTh
XapaKTePUCTUKU u | [IpoBenenue MapupyT JUTSt
TIPUHIUITBL a’pooTochEMKH a3po(hoTOCHEMKH;
WCIIOJIb30BAaHUS KaMe | JaHHOTO o0BbeKTa | MPOBOAUTH
pel Ha BITJTA W/Wy TeppuTopun. | adpodorockeMKy mo T3
3aJaHHBIX OOBEKTOB WIIU
TEPPUTOPUH.
Keiic Ne3: | OcHoBHble  pexumbl | OO6paboTka 3HaTh: OcHOBHBIE
Aspodorocsemka. | 00paboTKH ¢dororpaduii. ¢ynkuun [10, pexumbl
O6paboTka dhoTorpaduii. [TocTtpoenne obGmaka | 06padoTku Qororpaduwuii,
dororpaduii: Pexumpl  HAcTpOWKH | TOUEK u €ro | TEOPETUYECKUE  OCHOBBI
HacTpouKa nporpammel. [IoHATHE | peTaKTUPOBAaHKE IIOCTPOEHUS o0raka
4.7 | mporpaMMsl, obOnaka Touek. THIBI TOYEK. YMerb:
3arpy3ka JaHHBIX, | TaHHBIX TUTS 00pabaThIBaTh
BbIPaBHUBAaHHE 00paboTKH. ¢dororpadumu, CTOUTH
CHHMKOB. 00J1aKO TOYEK.
[Toctpoenue

o0JIaKa TOYeK.
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Ketic No3: [Tonsitue IToctpoenue 3HaTh: OCHOBHbBIE
Aspodorocremka. | oprodoromnana, 3D- | oprodoTomnana, noHsATHs (OpTOdOTOIUIAH,
[Toctpoenue MOJIETIH, MIOCTPOCHUE 3D- | xapta BBICOT, 3/1-
opTodoToIIIaHa, TEOPETUYECKUE Moienun (B TOM | MOJEJb)
nocrpoenue 3D- OCHOBBI TOCTPOCHHUS | YUClIe H anoxeHue | Brnanets: METOJIOM
4g | MorenH. opTooToIIIaHa. TEKCTYD), KapThl | IOCTPOCHUS
[Tonsitue KapThl | BBICOT MECTHOCTH optodoTomniaHa
BBICOT. YMeTb: CTpPOUTH KapTy
BBICOT MecTHOCTH, 3]I-
MOJ€JIb,  HAaKJIaJIbIBaTh
TeKCTyphl Ha 3J[-Monensb,
CTPOUTH OPTOHOTOIUIAH.
Hrorosas Ha ycmotpenue negarora
aTTeCTaIus

1.6. Ilnanupyembie pe3yabTaThl

Bocnumamenvnuvie pesynomamot

B ocBoenus oOpa3zoBaTenbHON HporpamMmbl y oOydarouierocs OyayT chOpMHUpPOBaHbI
CJIEIyIOIINE JTUYHOCTHBIE PE3yNbTaThl B YACTH:

1. ITarpuoTHUYECKOrO BOCHUTAHUA: MPOSIBIIEHHE MHTEpEca K MCTOPUM U COBPEMEHHOMY
COCTOSIHUIO POCCHMCKOW HAayKM U TEXHOJOTMH; IIEHHOCTHOE OTHOIIEHHWE K JIOCTHXKEHUSIM
POCCHIMCKMX UHKEHEPOB U YUEHBIX.

2. lleHHOCTH HAY4YHOI'O MO3HAHMS U MPAKTUUYECKOM NEATEIbHOCTH: OCO3HAHUE LIEHHOCTU
HayKd Kak (yHJaMEHTa TEXHOJIOIMi; pa3BUTHE MHTEpeca K UCCIeA0BATEIbCKON JesITeIbHOCTH,
peanu3aiuy Ha IPaKTHKE TOCTHXKEHUN HAyKH.

3. TpynoBoro BOCHMTaHHA: YBaXXEHUE K TpPYyAY, TPYASIIUMCS, pe3ysbTraraM Tpyda
(cBOEro M JIpyrux JrOfei); OpUeHTalMsl Ha TPYAOBYIO JI€ATENbHOCTh, MOIy4YeHHE Ipodeccun,
JMYHOCTHOE CAMOBBIPAXEHUE B NPOJYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TPYIE B POCCHHCKOM
oOmiecTBe; TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B PEHIEHMHM BO3HUKAIOIIUX MPAKTHUECKUX
TPYAOBBIX JIeJ, 3ajjad TEXHOJOIMYECKOW U COIMaJbHOW HAalpaBIEHHOCTH, CIOCOOHOCTH
MHUIMUPOBATh, IJIAHUPOBATh M CaMOCTOSTENIbHO BBIMNOJIHATH TAaKOrO poOJa JEATENbHOCTH;
YMEHUE OpPUEHTHPOBATHCS B MHUPE COBPEMEHHBIX Mpo(eccHil; yMeHHe OCO3HAaHHO BBIOMpAThH
WMHAVBUAYAJIIbHYI0 TPAaE€KTOPHUIO Pa3BUTHUA C YYETOM JIMYHBIX U OOIIECTBEHHBIX WHTEPECOB,
noTpeOHOCTEH; OpHEeHTAlMs Ha JTOCTHKEHUE BBIIAIOIIMXCS PE3yJbTaTOB B MPO(decCHOHATbHON
JeSITEIbHOCTH.

YHueepcanvhvle nosnasamenvHoie yuebHble 0eliCmEuUs:

basoBble oruueckue AelcTBUS: BBISIBIATD U XapaKTEpPU30BaTh CYIIECTBEHHbIE TPU3HAKU
OPUPOJHBIX M PYKOTBOPHBIX  OOBEKTOB;  YCTAHABIMBAaTh  CYIIECTBEHHBI  MpHU3HAK
KJIacCU(UKaLlMK, OCHOBaHWE JJsi OOOOLIEHHS W CpaBHEHUS; BBIABIATH 3aKOHOMEPHOCTU U
OPOTHBOPEYHMs] B paccMaTpuBaeMbIX (akTaX, HTaHHBIX W HAOJIOJEHUAX, OTHOCAIIMXCS K
BHEIIHEMY MHUPY; BBISIBISITH HPUYUHHO-CIEICTBEHHBIE CBSI3M MPU M3YYEHUH MNPHUPOIHBIX
SBJICHUHA W TPOIIECCOB, a TaKXke IMPOLECCOB, MPOUCXOAIUX B TEXHOC]EpE; CaMOCTOSTENHHO
BBIOMpPATh CIIOCOO pEIIeHUs TMOCTAaBICHHOM 3a/adyM, HCIOJb3Ys JUId A3TOT0 HEOOXOAMMBIE
MaTepuaibl, THCTPYMEHTBI U TEXHOJIOTHH.

ba3oBble uccnenoBarenbcKkue AEUCTBUS: UCIIOIB30BATh BOIIPOCHI KaK UCCIIE0BATEIbCKUN
MHCTPYMEHT TMO3HaHUs; (POpMHUpPOBaTH 3ampochl K HHPOPMAIMOHHON CHCTEME C IIEJbIO
MOJy4eHUs] He0OXO0AUMONW MH(OPMAINH; OLEHUBATH MOJHOTY, JOCTOBEPHOCTh M aKTYyaJlbHOCTh
NOJYYeHHOM WH(pOpPMAlMU; ONBITHBIM HYTEM H3ydaThb CBOMCTBAa Ppa3IMYHBIX MaTEpUAJIOB;
OBJIaJICBaTh HABBIKAMU M3MEPEHMsI BEIMYMH C IOMOIIBIO H3MEPUTENIBHBIX HHCTPYMEHTOB,
OLIEHUBATh IOIPEIIHOCTh M3MEPEHMs, YMETb OCYHIECTBIATh apu(MeTHUecKue ACHCTBUS C
npuOIMKEHHBIMU BEJIMYMHAMU; CTPOUTH M OLICHUBATh MOJIEIH OOBEKTOB, SIBJICHUH U MTPOLIECCOB;
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YMETh CO3/1aBaTh, MPUMEHATh U MPeoOPa30BbIBATH 3HAKU W CHUMBOJIBI, MOJCITH M CXEMBI IS
pelieHus y4eOHBbIX M TO3HABAaTENbHBIX 3a/1a4y; YMEThb OLIEHWBATh MPABUIBHOCTb BBIMOJIHEHUS
yueOHOM 3ajJaud, COOCTBEHHBIE BO3MOXHOCTM €€ pElIeHMs; IIPOrHO3MpPOBaTh IOBEACHUE
TEXHUUYECKON CHUCTEMBI, B TOM YHUCIIE C YYETOM CUHEPreTHUECKUX 3PHEKTOB.

Pabora ¢ undopmarueii: BeIOuparh popmy npencraBieHuss HHGOPMALUU B 3aBUCUMOCTH
OT TIOCTaBJICHHOW 33/1auy; MOHUMATh Pa3IUyue MEXIy JaHHBIMHU, HH(OpMalMeld U 3HAHUSMU;
BJIAJICTh HAYaJIbHBIMU HAaBBIKAMU paOOTHl C «OOJNBIIMMH JAHHBIMHY»; BIAJETh TEXHOJOTHEH
TpaHcGopMaliK JaHHBIX B HH(POPMAIUIO, HHPOPMALIUK B 3HAHMUSL.

Pecynamusnvle ynusepcanvhuvle yuebHvie 0eticmeust:

CaMoopranuzaius: yMeTb CaMOCTOSITEJIbHO OMpPEENSITh LUEIH U IUIAHUPOBATh IMYTH UX
JOCTIDKEHUS, B TOM 4YHCJE allbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh HambOosee 3(hdeKTuBHBIC
CIocoObl pelieHusi yueOHBIX U IMO3HaBaTeNbHBIX 3a/la4; YMETh COOTHOCHUTH CBOU JECHCTBHS C
IUIAHUPYEMBIMH  pE3YJIbTaTaMHU, OCYIIECTBIATH KOHTPOJIb CBOEH JAESITEIbHOCTH B IIpoLiecce
JOCTHIKEHUS pe3yNibTaTa, OMpPeesiaTh CIOCOObI NIEHCTBUN B paMKax MPEAOKEHHBIX YCIOBUMA U
TpeOOBaHU, KOPPEKTUPOBATh CBOM JCHCTBUS B COOTBETCTBUU C M3MEHSIONICICS CUTYyallueH;
Jenath BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTpOJIb (pediIeKcus): qaBaTh aJeKBATHYIO OIEHKY CUTYAllMH M MPeIjiarath IiaH
e€ U3MEHEHHUA;, OOBICHATH NPUYUHBI  JIOCTIDKEHUS  (HEHOCTMXKEHHUS)  PE3yJbTaTOB
peoOpa3oBaTeNbHON AESITEIbHOCTH; BHOCUTh HEOOXOAUMBIE KOPPEKTUBBI B JESTEIBHOCTH I10
PEIIEHUIO 3a7]a4i WU M0 OCYIIECTBICHUIO MPOEKTA; OIICHUBATh COOTBETCTBHE Pe3yiIbTaTa IeNn
U YCIIOBHSIM U NPH HEOOXOJAWMOCTH KOPPEKTUPOBATH IENIb M MPOIecC €€ JOCTIKEHHS. Y MEHUS
OpUHITHUS ceOs U IPYruX: MPU3HABATh CBOE MPAaBO HA OLIMOKY MpPH PELICHUU 3a/ad WM MpH
peanmu3anuy MpoeKTa, TaKoe K€ MPaBo APYroro Ha Moj00HbIe OIIHOKH.

KoMMyHHMKaTHBHBIE YHUBEpCallbHble YyueOHBbIe aAelicTBUA: y oOydaromerocs OyayT
chopMUpOBaHbl YMEHMsI OOIIEHMS] KaK 4acTh KOMMYHHKAaTUBHBIX YHUBEPCAJIbHBIX YUEOHBIX
JnecTBUi: B Xole OOCYKJIeHMs Yy4eOHOro Marepuana, IUIAHUPOBAHHUS M OCYIIECTBICHUS
yueOHOro TpOEeKTa; B paMKax MyOJIMYHOrO NPEACTaBICHUS PpEe3yJbTaTOB MPOEKTHOU
NeSITeIbHOCTH; B X0JI€ COBMECTHOTO PELICHHS 3a]1a4 C HCII0JIb30BaHHEM O0JauyHbIX CEPBHCOB; B
X0/J1e OOIIEHHUS C IPEJICTABUTENSIMHU APYTUX KYJIbTYpP, B YACTHOCTU B COLIUATIBHBIX CETAX.

CoBMecTHast JEATENBHOCTh: IMOHMMATh M HCIOJIb30BaTh IPEMMYLIECTBA KOMaHIHOMN
paboThl MpU pearn3alui y4eOHOT0 MPOEKTa; MOHUMATh HEOOXOAMMOCTh BBHIPAOOTKH 3HAKOBO-
CHUMBOJIMYECKUX CPEACTB KaK HEOOXOJIUMOIO YCJIOBHUS YCIIEUIHOM NPOEKTHOW JAeATEelbHOCTH;
YMEThb aJIeKBaTHO MHTEPIIPETUPOBATh BHICKA3bIBAHUS COOECEHMKA — yYaCTHHUKAa COBMECTHOM
JeSITeIbHOCTH; BJIAJIeTh HABBIKAMHM OTCTaMBAHUS CBOCH TOYKH 3pEHMS, UCIOJIB3Ys MPU ITOM
3aKOHBI JIOTUKH; YMETh paclio3HaBaTh HEKOPPEKTHYIO apryMEHTAIIHIO.

1. Komniieke opraHn3anmoHHO-NeAaroru4ecKux ycjaoBui

2.1 YcaoBus peanu3anuy NporpaMmbl

3aHATHA TPOXOAAT B CIEUUAIBHBIX OOOpPYJOBAaHHBIX KaOMHETaX, PAcIOJIOKEHHBIX Ha
I[OKOJIbHOM 3Tae.

Jns peanmzanuun mporpammbl «BAC» mpuoOpeTeHo cieayromee obopyaoBanue (II.
2.1.1))

2.1.1 MaTtepuajibHO-TeXHHYeCKoOe oDecrevyeHne

Monynsb 1. Beenenue. Ilepoie maru (16 yacos, 8 3ansTuii no 2 yaca)

Ne Tema OO6opyioBaHKE M pacX0JIHbIE MaTepPHUaIIbI

1.1 | Beenenue B mup BIUIA u | -
CUMYJISITOPBI

1.2 Maunas nonerHas 3oHa «MoayabHbIH KyO» — | mT;
3HakomctBO ¢ HabopoMm | byno mat 10mMm. [IpousBoacteo Poccusi. Matepuan EVA.
IInonep Munu u | HaGop u3 MoaynbHBIX MaToB 00mIei miomnaasio 9 k.M. Ilo
YIOPaXXHEHHS B CHMYJIATOPE | pa3Mepy MOJIETHOM 30HBI — 1 mT;

I'eockan [Tnonep Munu (o6pazoBatenbHoe BBC
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MYJIBTUPOTOPHOTO THIIA C MAKCUMAaJIbHOM B3JIETHON Maccou
(MBM) 1o 150 r) ¢ BKJIFOUEHHBIM pEMKOMIUIEKTOM — 11 mT;
I'eockan Tpenaxep-Cumynarop — 12 mr

1.3 Manas nonersas 30Ha «MoynbHbIN Ky0» — 1 1mT;
byno mar 10mmM. IIpousBoactBo Poccusi. Marepuan EVA.
PaGora ¢ | Habop 13 MOoayIbHBIX MAaTOB 00IIeH Momaapio 9 kB.M. Ilo
KOMIUIEKTYIOLUIMMH JIpOHA U | pa3Mepy M0JIETHOM 30HbI — 1 1T;
YIIPA)KHEHUS YIIPABICHUS I'eockan [Tnonep Munu (o6pazoBarensHoe bBC
MYJIbTUPOTOPHOTO THIIA C MAKCUMAJIBHOM B3JIETHON Maccon
(MBM) 5o 150 r) ¢ BKJIIOYEHHBIM pEMKOMIUIEKTOM — 11 1mT;
14 Manas nosietHas 30Ha «Moay/IbHBIN KyO» — 1 1mIT;
Bbyno mat 10mm. [IpousBoacteo Poccus. Marepuan EVA.
N3yuenue npuémHukoB, | HaGop u3 MoaynbHBIX MaToOB 001Iei miomaapio 9 k.M. Ilo
nepeaTuuKoB U | pa3Mepy MOJETHOM 30HbI — | 1IT;
YIIPaBJICHUE IPOHOM I'eockan [Tuonep Munu (o6pazoBarensnoe bBC
MYJIbTUPOTOPHOI'O THIIA ¢ MAKCUMAJIBHOW B3JIETHOM MacCOU
(MBM) no 150 1) ¢ BKIFOYCHHBIM PEMKOMILICKTOM — 11 1T;
1.5 Manas nonersast 30Ha «MoynbHbIN Ky0» — 1 1mT;
byno mar 10mm. ITpousBoactBo Poccus. Marepuan EVA.
AKKYyMYJSITOPBI u | Habop u3 MmoaynpHBIX MaToB oOuiei miomaasio 9 k.M. Ilo
yIpasKHEHUSI 10 | pa3Mepy NOJIETHOH 30HbI — 1 1IT;
MaHEBpPHUPOBAHUIO I'eockan [Tuonep Munm (o6pazoBarensHoe bBBC
MYJIbTUPOTOPHOTO THIIA C MAKCUMAJIbHOM B3JIETHON Maccon
(MBM) no 150 r) ¢ BKIIOYEHHBIM peMKOMIUIEKTOM — 11 1mT;
1.6 Mannas nonerHas 3oHa «MoyabHbIH KyO» — 1 mT;
Byno mat 10mm. [IpousBoactso Poccus. Marepuan EVA.
Hcnonb3oBanue kamepbl B | Habop n3 MoyabHBIX MaTOB o01miel miomanso 9 k.M. Ilo
JIpOHE U YIpaKHEHUs MO0 | pa3Mepy MNOJETHON 30HbI — 1 1IT;
MaHEBPUPOBAHUIO I'eockan [Tnonep Munu (o6pazoBarensHoe BBC
MYJIBTUPOTOPHOIO THIIA ¢ MAKCUMAJIBHOW B3JIETHOW Maccon
(MBM) no 150 r) ¢ BKIIOYEHHBIM peMKOMIUIEKTOM — 11 1mT;
1.7 Manas nonersast 30Ha «MoynbHBIN Ky0» — 1 1mIT;
byno mat 10mm. IIpousBoncteo Poccusa. Marepuan EVA.
PaGota ¢ jaTamkamu  H Hab6op u3 MOZYIbHBIX MaTOB obme#t miomanasio 9 kB.M. Ilo
HONCTHbIE YIpaKHEHNS pa3Mepy IOJIETHOM 30HbI — | IT;
I'eockan [Tuonep Munu (oOpazoBarensHoe bBBC
MYJIBTUPOTOPHOT'O THIIA C MAKCUMAJIBHOM B3JIETHON Maccoi
(MBM) no 150 r) ¢ BKJIIOYEHHBIM peMKOMIUIEKTOM — 11 mT;
1.8 Mannas nonerHas 3oHa «MoyabHbIH KyO» — | mT;
byno mar 10mm. ITponssoactso Poccust. Marepuan EVA.
Bsenenue B | HaGop u3 MoaynbHbBIX MaToB o0mieil miomnaasio 9 k.M. [lo
MPOrPaMMUPOBAHUE JPOHA | pa3Mepy MOJETHOU 30HBI — | MIT;
Y COPEBHOBAHUSA I'eockan [Tnonep Munu (o6pazoBarensHoe BBC
MYJIBTUPOTOPHOIO THIIA ¢ MAKCUMAJIBHOW B3JIETHOW MAacCON
(MBM) no 150 r) ¢ BKIFOYEHHBIM peMKOMIUIEKTOM — 11 1mT;
Moy 2. [Tonerst Ha ['eockan-Munu (16 vacos, 8 3aHsTHii 110 2 vaca)
Ne Tema O60opy0BaHNe U pacXo/IHbIe MaTepHaIb
2.1 | Beenenune B moneTsl Ha | Manas noneTHas 30Ha « MOIyabHBIN KyO» — 1 mmIT;

npone I[luonep-muHu u
TEXHHKa 0€30I1aCHOCTH

byno mar 10mmMm. [IpousBoacteo Poccusi. Marepuan EVA.
HaGop u3 MoaynbpHBIX MaToB o01ei miomiansio 9 k.M. [lo
pasMepy NoJIETHOM 30HbI — | IT;

I"'eockan [Tuonep Munu (o6pazoBarensHoe bBC
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MYJIBTHPOTOPHOTO TUIIA C MAKCUMAJIbHOM B3JIETHON Maccou
(MBM) no 150 1) ¢ BKIIFOYEHHBIM PEMKOMILIEKTOM — 11 1T;

2.2 | OcHOBHBIC MaHEBPHI: B3JET, | Manas nojetHas 30Ha «MoaynbpHBIN KyO» — 1 1mT;

BHUCEHUE, M10CAJIKA Bbyno mar 10mm. IIpousBoactBo Poccust. Marepuan EVA.
HaGop 13 MomynbHBIX MaTOB 001IeH Tuiommaapio 9 kB.M. Ilo
pa3Mepy NoJieTHOM 30HbI — | 1T;

I'eockan [Tuonep Munu (o6pazoBarensnoe bBC

MYJIbTUPOTOPHOI'O TUIA ¢ MAKCUMAJIBHOW B3JIETHOW MacCO

(MBM) no 150 1) ¢ BKIFOYEHHBIM PEMKOMILIEKTOM — 11 11T;
2.3 | OcHOBHBIE MaHeBphl: | Maunas nosnerHas 3oHa «MoayabHbIH KyO» — | miT;

JIBIDKEHUE  Brepen-Hazand, | byno mat 10mm. [IpousBoactBo Poccus. Matepuan EVA.

BJIEBO-BIIPABO, I10CAKA HaGop u3 MoaynbpHBIX MaToB 00mei mioniansio 9 kB.M. [lo
pasMepy MoJIETHOM 30HbI — 1 IT;

['eockan [luonep Munu (o6pazoBarensuoe bBC

MYJIBTUPOTOPHOTI'O THIIA C MAKCUMAJIBHOM B3JIETHOM Maccoi

(MBM) 1o 150 r) ¢ BKJIFOUEHHBIM peMKOMIUIEKTOM — 11 mT;
2.4 | U3yuenue OCHOBHBIX | Masias nosnerHas 30Ha «MoayabHbIH KyO» — 1 mT;

MAaHEBPOB: maneBp | byno mat 10mm. [IpousBoactso Poccusi. Matepuan EVA.

«KBaapaT» HaGop u3 MoaynbHbIX MaToB o01el miomaaso 9 k.M. [lo
pa3Mepy NoJIeTHOM 30HbI — | mT;

I'eockan [Tuonep Munu (o6pazosarensnoe bBC

MYJIBTUPOTOPHOI'O TUIIA ¢ MAKCUMAJIBHON B3JIETHOW MacCcon

(MBM) no 150 1) ¢ BKIFOYEHHBIM PEMKOMILIEKTOM — 11 111T;
2.5 | U3yuenne OCHOBHBIX | Masas nosnerHas 3oHa «MoayabHBIN KyO» — | mT;

MaHEBPOB: MOJET MO Kpyry, | byno mar 10mmM. IIponsBoacteo Poccus. Marepuan EVA.

BHCEHHE «OOKOM Ha6op u3 MoynbpHBIX MaTOB 0011ei uiomaapio 9 kB.M. Ilo
pa3Mepy NOJIETHON 30HBI — | 1T;

I'eockan [Tuonep Munu (o6pazosarensHoe BBC

MYJIBTUPOTOPHOT'O THIIA C MAKCUMAJIBHOM B3JIETHON Maccoi

(MBM) 1o 150 r) ¢ BKJIFOUEHHBIM peMKOMIUIEKTOM — 11 mT;
2.6 | U3yuenue OCHOBHBIX | Masas nosnerHas 30Ha «MoayabHbIH KyO» — | mT;

MaHeBpoB: TmosieT Brepen- | byno mar 10mM. IIpousBoactBo Poccus. Marepuan EVA.

Ha3zag M BiIeBO-BIpaBo | Habop u3 MoaynbHBIX MaToB o0mel miomanso 9 k.M. [lo

«OOKOM», MOCcaaKa pa3Mepy MOoJIETHOM 30HBI — | mT;

I'eockan ITuonep Munu (o6pazoBarensHoe bBC

MYJIBTUPOTOPHOI'O THIA ¢ MAKCUMAJIBHOW B3JIETHOW MacCOM

(MBM) no 150 1) ¢ BKIIFOYEHHBIM PEMKOMILIEKTOM — 11 1T;
2.7 | U3yuenne OCHOBHBIX | Maunast nonetHast 30Ha «MoynbHbIN KyO» — 1 1IT;

MaHEBPOB: nosioca | byno mar 10mm. IIponssoactso Poccust. Matepuan EVA.

MPEMSITCTBUI Ha6op n3 MomynbpHBIX MaTOB 0011e#H uiomaapio 9 kB.M. Ilo
pa3Mepy NOJIETHON 30HBI — 1 1mIT;

I'eockan [Tuonep Munu (o6pazosarensHoe bBBC
MyJIETUPOTOPHOTO THUIIA C MAKCUMAJIBHOM B3JIETHOM Maccoi
(MBM) 1o 150 r) ¢ BKJIFOUEHHBIM peMKOMIUIEKTOM — 11 mT;
2.8 | U3yuenue OCHOBHBIX | Masas nosnerHas 30Ha «MoayabHbIN KyO» — | mT;
MaHEBPOB: nosioca | byno mar 10mm. IIponssoactso Poccust. Marepuan EVA.
MIPENATCTBUN HaGop u3 MoaynbpHBIX MaToB o01ei miomiaasio 9 kB.M. [lo

(copeBHOBaHHE Ha BpEeMsl)

pasMepy NoJIETHOM 30HbI — | IT;

['eockan [Tuonep Munu (o6pazoBarensnoe bBC
MYJIBTHUPOTOPHOTO TUIIA C MAKCUMAJIbHOM B3JIETHOM Maccou
(MBM) no 150 1) ¢ BKIIIOYEHHBIM PEMKOMILIEKTOM — 11 11T;

Monaynb 3. Cumysnstopsr (16 yacos, 8 3ansTHii 10 2 Yaca)
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No Tema O6opymoBaHNE M PaCXOHBIE MAaTEPHAITBI
3.1 | 3HakoMCTBO c | IKTPABUTOH A50A RYZEN 5
CHMYJIATOPOM ARA | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
AgroTechSim u  ero | XUSB3.0+2xType-
(GYHKIIHOHATIBHBIMH C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
BO3MOXKHOCTSIMU /KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mr
[Tporpammuoe ob6ecrieuenne ARA AgroTechSim ms
cumyssiiiuu BITJTA (aptuxymn: ARA-SWI-EDU-01) — 12 it
3.2 | Pabora c¢ cumynsatopom: | [IK TPABUTOH JA50A RYZEN 5
BBIOOp MyibTUpOTOpHOTO | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
BIINTA wu mpoxoxaenne | XUSB3.0+2xType-
TOTOBOH Tpacchl C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/Knasuarypa/Msiis/ Mouutop 23.8»/ - 12 it
[Tporpammuoe obecrieuenne ARA AgroTechSim st
cumyssitina BITJIA (aptukyn: ARA-SWI-EDU-01) — 12 mir
3.3 | PenakrupoBanue rorosoii | [IK TPABHUTOH JISOA RYZEN 5
Kaptel s 3agaHHbIX | 5600G/16GB/SSD512GB/RTX3050 8GB/FP_2xUSB2.0+2
YCIIOBUI: BeIOOp | XUSB3.0+2XType-
camonernoro BIUJIA  u | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
npoxoxaeHue Tpaccel Nel | /KiaBuarypa/Mpitib/ Monutop 23.8»/ - 12 it
[Tporpammuoe obecrieuenue ARA AgroTechSim s
cumyssitinu BITJIA (aptuxyn: ARA-SWI-EDU-01) — 12 mr
3.4 | PenaktupoBanne rortoBoi | [IK TPABHUTOH JI5S0A RYZEN 5
kaptel uis  3amaHHbIX | 5600G/16GB/SSD512GB/RTX3050 8GB/FP_2xUSB2.0+2
YCIIOBHI: BeIOOp | XUSB3.0+2XType-
ruobpuanoro  BIUJIA  u | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
npoxoxaeHue Tpaccbl Ne2 | /KnaBuarypa/Mpiis/ Monutop 23.8»/ - 12 it
[Tporpammuoe obecrieuenne ARA AgroTechSim nnst
cumyssitn BITJTA (aptukyn: ARA-SWI-EDU-01) — 12 wit
3.5 | Cozmanme  cobcrBennoit | [IK TPABUTOH JISOA RYZEN 5
KapTel Juis  3amaHHbx | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
YCIIOBUH: BeIOOp | XUSB3.0+2XType-
mynsTHpOoTOpHOro BIUIA | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
U IIPOXO0KJICHHE TPACCHI /KnaBuatypa/Mpiirs/ MouuTop 23.8»/ - 12 mr
[Tporpammuoe obecrieuenue ARA AgroTechSim s
cumyssitinn BITJTA (aptuxyn: ARA-SWI-EDU-01) — 12 mr
3.6 | Cosmanue  coOcrBennoi | [IK TPABUTOH JISOA RYZEN 5
kaptel s 3amaHHbX | 5600G/16GB/SSD512GB/RTX3050 8GB/FP_2xUSB2.0+2
YCIIOBHI: BbIOOp | XUSB3.0+2xType-
camonerHoro BIJIA  wu | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
MIPOXO0XKACHUE TPACCHI /KnaBuatypa/Mpis/ MonruTop 23.8%»/ - 12 mr
[Tporpammuoe ob6ecrieuenne ARA AgroTechSim nns
cumyasitinu BITJIA (aptuxymn: ARA-SWI-EDU-01) — 12 mr
3.7 | Co3manne  cobOctBennoi | [IK T'PABUTOH JI50A RYZEN 5
kaptel ¢ smyssimued | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
TTOTOTHBIX yenowmit: | XUSB3.0+2xType-
BbIOOp MysbTHpoTOpHOTO | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
BIVIA u mnpoxoxacuue | /KnaBuarypa/Mpiis/ Mouutop 23.8»/ - 12 mt
TPacChI [Tporpammuoe obecnieuenne ARA AgroTechSim s
cumyssiinn BITJIA (aptuxyn: ARA-SWI-EDU-01) — 12 it
3.8 | Cozmanme  cobcrBennoi | [IK TPABUTOH JISOA RYZEN 5
kaptel ¢ smyisimed | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
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OTOJHEIX YCIIOBUH:
BBIOOpP THOpUaHOTO BITJTA
Y TIPOXOXKJICHUE TPACCHI

xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/Knasuarypa/Msiiis/ Mouutop 23.8»/ - 12 it
[Tporpammuoe obecrieuenue ARA AgroTechSim ms
cumyssinun BITJIA (aprukymn: ARA-SWI-EDU-01) — 12

Mogayib 4. [TonroroBka k CopeBHoBanusiM (16 yacos, 8 3aHsaTHii 10 2 yaca)

Tema

O60opyoBaHNe U PacXoIHbIe MaTepPHAIIbI

4.1

[Ipaktuka mnoneroB BAC

CIIOPTHUBHOTO THII.
KBanudukanmonnsie
BBUIETBI B MOJETHOM
CUMYJISITOpE.

[IK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
XUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Meiis/ MounuTop 23.8»/ - 12 mt;

I'eockan Tpenaxep-Cumynsarop — 12 wr;

[Tporpammuoe obecrieueaue ARA AgroTechSim s
cumyssitiud BITJTA (aptukyn: ARA-SWI-EDU-01) — 12 mur;
[Tporpammuoe obecrieueaue ARA AgroTechSim s
cumyssitinu BITJIA (aptukyn: ARA-SWI-EDU-01) — 12 mir

4.2 | Ilpaktuka moneroB BAC | [IKTPABUTOH JIS0A RYZEN 5
CIIOPTHBHOTO tuna. | 5600G/16GB/SSD512GB/RTX3050 8GB/FP_2xUSB2.0+2
KBammdukanmonneie XUSB3.0+2xType-

BeuieTel B mojetHoM | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3

CUMYJISITOpE. /KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;
I'eockan Tpenaxep-Cumynstop — 12 wir;
[Tporpammuoe obecrieueaue ARA AgroTechSim s
cumyssiin BIUTA (aptukyn: ARA-SWI-EDU-01) — 12 ur;
[Tporpammuoe obecrieuenne ARA AgroTechSim nns
cumyssitn BITJTA (aptukyn: ARA-SWI-EDU-01) — 12 it

4.3 | IIpaktuyeckune moJnetsl Ha | Manas mosnerHast 30Ha «MOIYIBHBIH KyO» — 1 mIT;
CIIOPTUBHBIX byno mat 10mm. [Iponssoncteo Poccus. Marepuan EVA.
KBaJpOKOITEpax. Habop 13 MoaynpHBIX MaTOB 0011e# miomazasio 9 kB.m. Ilo
[IpoxoxkaeHne  Tpaccel: | pa3Mepy HNOJETHOW 30HBI — | 1mIT;
mposier 4depe3  Koiblo | ['eockan [Tnonep Munu (o6pazoBarensnoe bBC
(ucnonp3ys TOTOBBIM | MyJIBTUPOTOPHOT'O THIIA ¢ MAKCUMAJIbHON B3JIETHOW Maccou
kBagpokontep  «[luonep | (MBM) no 150 1) ¢ BKIIFOUEHHBIM PEMKOMILIEKTOM — 11 111T;
MUHU»

4.4 | Ilpaktuueckue nojneTsl Ha | Mainas nonetHas 30Ha «MoayabHBINA KyO» — 1 1IT;
CIIOPTUBHBIX byno mat 10mm. [IpousBoncteo Poccus. Marepuan EVA.
KBaJIPOKOITEPAX. Ha6op n3 MomynpHBIX MaTOB 001Ie#H uiomaapio 9 kB.M. Ilo
IIpoxoxkneHue  Tpaccel: | pa3Mepy NOJETHOW 30HbI — | 1IT;
pazBopor Ha 180, moner | 'eockan [Inonep Munu (o6pazoBarensHoe bBC
BHU3 10 TOPU30HTAIN | MyJIBTUPOTOPHOIO THIA C MAKCUMaJIbHON B3JIETHOM Maccou
(nuxupoBanue, BbIxon U3 | (MBM) no 150 r) ¢ BKIIOYEHHBIM pEMKOMITIEKTOM — 11 1T
NUKUPOBAaHUA) - Kak B
CUMYJISITOpE, Tak M Ha
OTKPBITON IUIONIAJIKE

4.5 | [Ipaktrueckoe 3ansitue mo | ['eockan [Tuonep. Kommnekt myst coopku (0O6pazoBarenbHOe
coopke kBagpoxontepa u3 | BBC mynsTrporoproro tuna ¢ MBM g0 1 kr) — 6 mrT;
TOTOBBIX KOMIUTEKTYIOINX | KoHcTpykTOp yueoHOoTo KBaapokonTepa ARA EDU.

«[Iporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 it

4.6 | Ilpaktuueckoe 3ansaTue no | ['eockan [Tnonep. KomriekT anst coopku (0OpazoBaTeibHOE

cOOpKe KBaJIpoOKOINTEepa U3
TOTOBBIX KOMIUICKTYIOIIUX

BBC mynsTuporopHoro tunma ¢ MBM no 1 kr) — 6 mrT;
Konctpykrop yde6Horo kBagpokontepa ARA EDU.
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«[Iporpammupyembie BITJIA» ARA-UAV-EDU-03 — 6 miT

4.7 | Ilpaktuueckoe 3ansaTue 1o | ['eockan [Tnonep. KomriekT amst coopku (0OpazoBaTeibHOE
PEMOHTY JPOHOB BBC mynsTuporopHoro tuna ¢ MBM no 1 kr) — 6 mrT;
Koncrpykrop yue6Horo kBagpokontepa ARA EDU.
«IIporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mit
4.8 | Ilpaktuueckoe 3ansaTue 1o | ['eockan [Tnonep. KomriekT amst coopku (0OpazoBaTeibHOE
PEMOHTY JPOHOB BBC mynsTuporopHoro tuna ¢ MBM no 1 kr) — 6 mrT;
Koncrpykrop yue6Horo kBagpokontepa ARA EDU.
«IIporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mt
5 —7 kjaacc
Mopyns 1. 3JI-monenupoBanue (16 yacos, 8 3aHsATHH 110 2 Yaca)
Ne Tema O6opynoBaHHe U pacXoJHbIE MaTEPHAIIBI
1.1 | OcHoBbI 3D- | IKT'PABUTOH A50A RYZEN 5
MO/ICTUPOBAHUS B | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
nporpammMHoM komruiekce | XUSB3.0+2xType-
KOMITAC-3D: C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
3HAKOMCTBO ¢ | /KnaBuarypa/Mpiiis/ Mouutop 23.8»/ - 12 mT;
unTepdeiicom, ocHoBHble | YK KOMITAC-3D v22. 3D-monenupoBanue s 3D-neuatu
WHCTPYMEHTBHI U omnepauuu | — 12 mr;
(mpakTuueckue
yIPAKHEHHUS)

1.2 [IK TPABUTOH /I5S0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-

Cosmamme 3D  Moxe C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/Knasuarypa/Mpits/ MouuTtop 23.8»/ - 12 1m;

PaMbl KBA/IPOKOLITEPA YK KOMITAC-3D v22. 3D-monenupoBanue s 3D-neuatu
— 12 mT;
Blender 4.0 — nporpammuoe obecrnieuenue s FDM 3D-
npuHTEpOB  (cBOOOJHO pacnoctpansemoe [10) — 2 mrt;

1.3 I[IK TPABUTOH /I5S0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-

[MpoextupoBanue 3aumthl | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
IIPOIIEIIEPOB st | /KnaBuarypa/Msitis/ Monutop 23.8»/ - 12 m;
KBaJpOKOITEpa YK KOMITAC-3D v22. 3D-monenupoBanue 1 3D-meuatu
— 12 m;
Blender 4.0 — nporpammuoe obecnieuenue aiast FDM 3D-
npuHTepoB  (cB0OOJIHO pacnoctpansemoe 110) — 2 mr;

1.4 I[TIK T'PABUTOH /JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-

Co6opka 3D-monenu | C/600W/K+M/ASTRA/R7/\WR3/Linux/WR3

KBaJpoKoITepa u3 | /KnaBuarypa/Msis/ Monurtop 23.8»/ - 2 m;

otaensHbIX KoMnoHeHTOB | YK KOMITAC-3D v22. 3D-monenupoBanue aist 3D-nieuarn
— 12 m;
Blender 4.0 — nporpammuoe obecnieuenue aiast FDM 3D-
npuHTepoB  (cBoOOHO pacnoctpansemoe 110) — 2 mr;

1.5 MpuMeHCHIE  TEKCT " [IK T'PABUTOH JI50A RYZEN 5

P YP 1 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
penacpuar B 3D- | yop3 01oxType-
MO/JICIMPOBAHUH

C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
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/Knasuarypa/Msiiis/ Mouutop 23.8»/ - 2 miT;

YK KOMITAC-3D v22. 3D-monenupoBanue st 3D-neyatu
— 12 m;

Blender 4.0 — nporpammuoe obecnieuenue aiust FDM 3D-
npuHTEPOB  (cBoOOAHO pacnoctpansemoe [10) — 2 mT;

1.6

IlogroroBka Monenel K

INK TPABUTOH /J50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
XUSB3.0+2xType-

oD memamit;  HPORCPKA | ¢ /600w/k +M/ASTRAIRTIWRA/LinUX/WR3
LI TUMIUBALLILS /KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 2 wir;
H Blender 4.0 — nporpammuoe obecnieuenue 1t FDM 3D-
npuHTepoB  (cB0oOOAHO pacnoctpansemoe [10) — 2 mT;
1.7 TpaxTHueckoe  3aHsTie: MHorovtbyHKuHOHanLHaﬂ CTAHLMA POTOTUMHPOBAHN.
. Maunsiit ProtoBox 381 (TpexuBeTHslit 31 puHTED,
3D-meyars  Mozelied ¢ N N N
B 3. | TA3CpHBbIi rpasep, bpe3ep) ¢ paboueli 30HOK
200x200x210MmMm. C kommaekrom ABS, PLA mmactuka 10
MpUHTEpA r
1.8 Wsrotosienue netaneii ¢ MHOF(i(l)yHKIlI/IOHaJII)Haﬂ CTAHIIHS HPOTOTHIMPOBAHNA.
Mausrii ProtoBox 3B1 (TpexuBeTHbId 31 IpUHTED,
MTOMOIIIBIO Ja3epHOTO . . .
rpaBepa M (pe3epHOTO Ja3epHbId Tpasep, ¢pesep) ¢ paboueit 30HOU
cEaHKa 200x200x210mmMm. C kommiektom ABS, PLA mnactuka 10

KI'

Moayis 2. Coopka kBagpokontepa (16 yacos, 8 3aHsTHii 1o 2 vaca)

Tema

O6opyoBaHNE M PACXOIHbIE MaTEPHUAIIBI

uenen  u
cOopke

Onpenenenue
TpeOoBaHUN K
KBaJIpOKOIITEpa

COopka pambl U yCTaHOBKa
MOTOPOB

KoHcTpykTOp ciopTBHOTrO KBaapokonrepa I'eockan
[Tuonep FPV — 6 w;

KommekT 17151 cOOpKH copeBHOBATENbHOTO IpoHa ARA
FPV ARA-FPV-EDU-01 — 6 mT;

HaGop nunueros ps snektpoHukd TDM 9 npeameros,
HeprKaBeIolle, aHTUCTATUKA, TKAHEBBIN uexo1, PyOun
SQ1025-0810;

8PK-3001D, Ctpurmep asnst 3auncTky mposoaa ot 0.2 mo
0.8MM;

Jepsxarenb TpeThs pyka c srynoit x3 HT-390 (ZD-10D)
REXANT 12-0251,

Kitrou 17151 3axuma MOTOpPOB;

Habop r-o6pa3HbIxX MIeCTUTPaHHBIX IIApOBbIX Kitouel 10
wt Gigant grf-122;

Ha6op otBeprok uist Tounoit mexanuku 150 mm GROSS
13347,

Tlogkmrouenne IJIaTEI
pacmpesiesnieHusl MUTAHUS U
AKKyMYJISITOPOB

KoHCcTpyKTOp CIOPTHUBHOTO KBaApokonTepa ['eockan
ITuonep FPV — 6 w;

KomrmutekT nmst cOopku copeBHOBATEHHOTO ApoHa ARA
FPV ARA-FPV-EDU-01 — 6 mr;

IMastmeras cranmuss REXANT R&98D 12-0721;
SS-595B, [IpiMoynoBuTens (BIMOIIOTIOTHTEH)
HACTOJbHBII;

[Tudposoii mynstumerp WHDZ DT838;
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Bakyymnbiii skcTpakTop npumnost (omoBooTcoc) REXANT
12-0204;

Ha6op nunneroB s asektponukn TDM 9 nipeameTos,
HEep>KaBeIoIMe, AHTUCTATHKA, TKAaHEBBIN 4exol1, PyOoun
SQ1025-0810;

8PK-3001D, Ctpurnmep ans 3aunctku nposoaa ot 0.2 1o
0.8mm;

Jepxarenb TpeThs pyka ¢ ynoi x3 HT-390 (ZD-10D)
REXANT 12-0251;

TepMocTolKHil KOBpUK JuId Ak U peMoHTa S110
(300x200 mm) QUICKO QTS110;

BopToBoii TecTep-unankaTop Hanpsbkenus 1-8S Lipo -
IMAX-BVT,

Kitrou 1151 3a’kMuMa MOTOpOB;

Ha6op r-o0pa3HbIxX MIeCTUTPAaHHBIX IIAPOBBIX Kitouei 10
wt Gigant grf-122;

Ha6op otBeptok st Tounoit mexanuku 150 mm GROSS
13347,

[MonknroueHue KOHTpoOJUIEpA
nonera, GPS-monyns wu
pUEMHHKA
panuoynpaBiIeHUs

KoHcTpykTOp ciopTBHOTrO KBaapokonrepa I'eockan
[Tuonep FPV — 6 w;

KomrutekT nist cOopku copeBHOBATEIHHOTO ApoHa ARA
FPV ARA-FPV-EDU-01 — 6 mT;

IMasneras cranmus REXANT R&98D 12-0721;
SS-595B, JIpiMoymnoBuTens (JIpMOIOTIOTHTEN)
HAaCTOJIbHBIM;

[Mu¢posoit mynsTumerp WHDZ DT838;

Bakyymublii sxkcTpakTop npunos (onoBootcoc) REXANT
12-0204;

HaGop nunHueros ps snekrpoHukd TDM 9 npeameros,
HeprKaBerIolle, aHTUCTATUKA, TKAaHEBBIN uexo1, PyOun
SQ1025-0810;

8PK-3001D, Ctpurmep asnst 3auncTky mposoaa ot 0.2 mo
0.8MmMm;

Jlepxarensb TpeThs pyka ¢ srymoi x3 HT-390 (ZD-10D)
REXANT 12-0251,

TepMocTOlKHI KOBpUK Ul aKu U peMoHTa S110
(300x200 mm) QUICKO QTS110;

BbopTtoBoii Tectep-unankaTop Hanpsokenus 1-8S Lipo -
IMAX-BVT,

Kitrou 17151 3axuma MOTOpPOB;

Habop r-o6pa3HbIX MIeCTUTPaHHBIX IIapOBbIX Kitouel 10
wt Gigant grf-122;

Ha6op otBeptok uist Tounoit mexanuku 150 mm GROSS
13347,

IToaxmrouenue FPV-kamepsl

KoHcTpyKkTOp CIOpTUBHOTO KBaapokonTepa I'eockan
ITnonep FPV — 6 mir;

KommiekT 17151 cOOpKH copeBHOBATENBHOTO IpoHa ARA
FPV ARA-FPV-EDU-01 — 6 mr;

IMaspHas crannust REXANT R898D 12-0721;
SS-595B, ApimoynoBuTens (/[pIMOTIOTIIOTHTENH )
HACTOJIbHBIM;

[udposoit mynstumerp WHDZ DT838,;
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Bakyymnbiii skcTpakTop npumnost (omoBooTcoc) REXANT
12-0204;

Ha6op nunneroB s asektponukn TDM 9 nipeameTos,
HEep>KaBeIoIMe, AHTUCTATHKA, TKAaHEBBIN 4exol1, PyOoun
SQ1025-0810;

8PK-3001D, Ctpurnmep ans 3aunctku nposoaa ot 0.2 1o
0.8mm;

Jepoxarenb TpeThs pyka ¢ tynoi x3 HT-390 (ZD-10D)
REXANT 12-0251;

TepMocTolKHil KOBpUK JuId Ak U peMoHTa S110
(300x200 mm) QUICKO QTS110;

BopToBoii TecTep-unankaTop Hanpsbkenus 1-8S Lipo -
IMAX-BVT,

Kitrou 1151 3a’kMuMa MOTOpOB;

Ha6op r-o0pa3HbIxX MIeCTUTPAaHHBIX IIAPOBBIX Kitouei 10
wt Gigant grf-122;

Ha6op otBeptok st Tounoit mexanuku 150 mm GROSS
13347,

N

TectupoBanue n HacCTpoiKa

ITIK 'PABUTOH /JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 2 i,
KoHcTpykTop ciopTuBHOr0 KBagpokonrepa I'eockan
ITuonep FPV — 6 w;

KomrmuiekT nist cOopku copeBHOBATEIHHOTO ApoHa ARA
FPV ARA-FPV-EDU-01 — 6 T

I/ICHBITaHI/Ie, OIITUMMU3alUA U
TNICPBLIC TTOJICTHL

OcnoBHas noyietHas 30Ha. BASE — 1 m;

Bbyno mar 10mwm. IpousBoacto Poccusa. Marepuan EVA,
Ha6op u3 MoxynbHBIX MaTOB 001IeH miomnaapio 120 KB.M.
ITo pazmepy noseTHON 30HBL — 1 1T;

KowmmekT Tpaccer amst moseroB. BASE — 1 wir;
KoHcTpykTOp ciopTBHOTrO KBaapokonrepa I'eockan
[Tuonep FPV — 6 wt;

KommekT 17151 cOOpKH copeBHOBATENbHOTO IpoHa ARA
FPV ARA-FPV-EDU-01 — 6 it

JlopaboTka KOHCTPYKLIUU

I[IK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpis/ MonruTop 23.8»/ - 2 m;
KoHCTpyKTOp CIOPTHUBHOTO KBaApokonTepa ['eockan
ITuonep FPV — 6 w;

KomrmutekT nmst cOopku copeBHOBATEHHOTO poHa ARA
FPV ARA-FPV-EDU-01 — 6 mr;

IMasmeHas cranmusa REXANT R898D 12-0721;

SS-595B, [IpiMoynoBuTens (pIMOIOTIOTUTEH)
HaCTOJbHBII;

[udposoii mynsTumerp WHDZ DT838;

Bakyymnsbiii skcTpakTop nmpumnost (onoBootcoc) REXANT
12-0204;

Ha6op nunneroB s anektponuku TDM 9 nipeameTos,
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HeprKaBeIole, aHTUCTATUKA, TKAHEBBIN uexoi1, PyOoun
SQ1025-0810;

8PK-3001D, Ctpunmep jyist 3a4ucTku mpoojaa ot 0.2 1o
0.8MM;

Jlepkarensb TpeThs pyka ¢ symoi x3 HT-390 (ZD-10D)
REXANT 12-0251;

TepMocTolKui KOBpUK 715 TTaiku U pemonTa S110
(300x200 mm) QUICKO QTS110;

BoproBoii TecTep-unaukaTop Hanpsbkerus 1-8S Lipo -
IMAX-BVT,

Kittou nist 3auma MOTOpOB;

HaGop r-o0pa3HbIX MIECTUTPAHHBIX APOBBIX KiItouei 10
mT Gigant grf-122;

Habop otBepTok uist Tounoit mexanuku 150 mm GROSS
13347;

Moayns 3. [unotuposanue (16 yacos, 8 3ansTuii o 2 yaca)

Ne Tema OO6opyioBaHME U pacXO/IHbIe MaTepPHAIIbI
3.1 | Beegenue B ympasnenue | OcHoBHas nosietHas 30Ha. BASE — 1 m;
FPV-mponamu:  OcnoBel | byno mar 10mM. [TpousBoactBo Poccusi. Marepuan EVA,
NUJIOTUPOBAHUS u | HaGop u3 Moay/bHBIX MaTOB 00mIei ruomazasio 120 KB.M.
TEXHUYECKHUE HAaBbIKU ITo pazmepy noseTHOM 30HBL. — 1 1UT;
Kommuiext tpaccst aiist noseros. BASE — 1 mir;
KoHcTpykTOp ciopTBHOTrO KBaapokonrepa I'eockan
[Tuonep FPV — 6 w;
KommiekT 17151 cOOpKu copeBHOBATENbHOTO IpoHa ARA
FPV ARA-FPV-EDU-01 — 6 it
3.2 | Ilpunuuner  ynpasieHus | OcHoBHas nosietHas 30Ha. BASE — 1 m;
FPV-nponowm: Bbyno mar 10mwm. TpousBoactso Poccus. Marepuan EVA,
PasnoBugHOCTH u | HaGop 13 MoaynbHBIX MaTOB 0011ei miomazspo 120 kB.M.
PEXUMBI ynpasienus, | [lo pasmepy noneTHoi 308561 — 1 mT;
METO/bI paboThI co | Kommnexr Tpaccel quist noneros. BASE — 1 m;
CTHUKaMU KoHcTpykTop ciopTuBHOTrO KBagpokonrepa I'eockan
ITuonep FPV — 6 w;
KomrmuiekT nist cOopku copeBHOBaTeIbHOTO ApoHa ARA
FPV ARA-FPV-EDU-01 — 6 T
3.3 | [Ipaktuueckue OcHoBHas nosetHast 30Ha. BASE — 1 mT;
ynpaxHenus: Ilogpem u | Byno mar 10mm. IIponssoactso Poccust. Matepuan EVA,
CITYCK, ynpasieane | Habop n3 MoaynbHBIX MaTOB 00IIeiH uromaapo 120 KB.M.
CKOpOCTBIO, ocTaHoBKa u | [lo pazmepy mosieTHOM 30HBI. — | mT;
mocajaka Kommnekr tpaccest qy1s monetoB. BASE — 1 mir;
KoHcTpyKkTOp CIOpTUBHOTO KBaapokonTepa I'eockan
ITnonep FPV — 6 mir;
KommiekT 17151 cOOpKH copeBHOBATENBHOTO IpoHa ARA
FPV ARA-FPV-EDU-01 — 6 it
3.4 | Hacrpoiika peiitoB: | OcHoBHas nosetHas 30Ha. BASE — 1 wr;
Ontumusanus byno mar 10mwMm. IIpounsBoactBo Poccusi. Marepuan EVA,
qyBCTBUTEIBHOCTHU HaGop u3 MoaynbHBIX MaToB o0meit miomiapo 120 KB.M.
yIpaBJICHUS ITo pa3mepy noneTHoM 30HbI. — 1 1IT;

Kommiext tpaccst aiis nonetos. BASE — 1 mir;
KoncTpykTop cnopTuBHOTO KBajgpokonrepa ['eockan
ITuonep FPV — 6 w;

KomrmuiekT nist cOopku copeBHOBATEHHOTO poHa ARA
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FPV ARA-FPV-EDU-01 — 6 it

3.5

[Toner B pexume «CTAB»

OcnoBHas noyetHas 3oHa. BASE — 1 m;

byno mar 10mwM. [IpousBoactBo Poccusi. Marepuan EVA,
Hab6op u3 MoaynpHBIX MaToB 00mIeH miomanapio 120 KB.M.
[To pa3mepy noneTHoM 30HbI. — 1 1IT;

KommiekT Tpacce! amst nosneroB. BASE — 1 wir;
KonctpykTop coptuBHOTro kBajapokonrepa ['eockan
[Tuonep FPV — 6 w;

KomruiekT niist cOopku copeBHOBaTeIbHOTO ApoHa ARA
FPV ARA-FPV-EDU-01 — 6 it

3.6

IMoner B
«LEVEL»

pexume

OcHoBHas nonerHasg 30Ha. BASE — 1 miT;

byno mat 10mm. [IpousBoactBo Poccus. Marepuan EVA,
Ha6op u3 MomynbHBIX MaTOB 001IeH uiomnaapio 120 KB.M.
[To pa3mepy mosneTHow 30HbI. — 1 1mIT;

Kommnekt tpaccest 11s mosnetoB. BASE — 1 mir;
KoHcTpykTop criopTuBHOTO KBajapokonTepa ['eockan
[Tuonep FPV — 6 mir;

KomrmuiekT nmst cOopku copeBHOBATEIBHOTO ApoHa ARA
FPV ARA-FPV-EDU-01 — 6 mt

3.7

[Tonet B pexume «ACRO»

OcnoBHas noyietHas 3oHa. BASE — 1 m;

byno mar 10mm. IIpousBoacto Poccusa. Marepuan EVA,
Hab6op u3 MoaynpHBIX MaToB 00mIeH miomanapio 120 KB.M.
1o pa3mepy noneTHou 30HbI. — 1 1IT;

KowmmiekT Tpacce! amst moseroB. BASE — 1 wir;
KoHcTpykTop criopTuBHOTO KBajgpokonTepa I'eockan
[Tuonep FPV — 6 w;

KommekT 17151 cOOpKH copeBHOBATENBHOTO IpoHa ARA
FPV ARA-FPV-EDU-01 — 6 mT

3.8

Breimmonnenune 3amaHuii B
oJjIeTe. IIpumeHeHne
HAaBBIKOB B IIPAKTUYECKUX
YCHOBUSX

OcnoBHas nonetHas 30Ha. BASE — 1 mT;

Bbyno mar 10mm. TpousBoactso Poccus. Marepuan EVA,
Ha6op 13 MmoaynpHBIX MaToB 0011ei momaaso 120 kB.M.
[To pa3mepy moneTHoM 30HbI. — | 1IT;

Kommuiext tpaccs! aiist nosetos. BASE — 1 mir;
KoHcTpykTOop ciopTUBHOTrO KBagpokontepa I'eockan
ITuonep FPV — 6 w;

KomrmuiekT nist cOopku copeBHOBATEIHHOTO ApoHa ARA
FPV ARA-FPV-EDU-01 — 6 it

Monynb 4. biiounoe nporpammupoBanue BIIJIA (16 gacos, 8 3ansTuii no 2 yaca)

Tema

O6opyioBaHMEe U pacXoHbIe MaTepPHAIIbI

4.1

BBenenne B OJsouHOE
MporpaMMUpOBaHue  AJid
BAC: ocHOBBI # BHIBI
IIpOrpaMm (Scratch,
Blockly " JIpyTHue)
VYnpasnenue
KkBagpokonrepom Ilnonep
MUHU

I[IK 'PABUTOH JIS0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/Knasuarypa/Msits/ MouuTtop 23.8»/ - 12 m;

I'eockan ITuonep Munu (o6pazoBarensHoe bBC
MYJIBTUPOTOPHOI'O THIA ¢ MAKCUMAJIBHOW B3JIETHOW MacCON
(MBM) no 150 1) ¢ BKIIFOYEHHBIM PEMKOMILIEKTOM — 11 1T;

4.2

OCHOBHBIE AJITOPUTMBI
nemwxkennsa st BITJIA ¢
KCIIOJIb30BAHUEM
0J104YHOTO
MIPOrPaMMHUPOBAHHS.

INK TPABUTOH /JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpis/ MonruTop 23.8»/ - 12 mit;
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I'eockan [Tuonep Munu (o6pazoBarensnoe bBC
MYJIbTUPOTOPHOI'O TUIA ¢ MAKCUMAJIBHOW B3JIETHOW MacCO
(MBM) no 150 1) ¢ BKIIFOYEHHBIM PEMKOMILIEKTOM — 11 11T;

4.3 | Pazpaborka mnpocreiimux | [IK TPABUTOH J150A RYZEN 5
porpaMm s | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
BemonHeHuss  mojetHeix | XUSB3.0+2xType-
3aJlaHui. C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mt;
I'eockan [Tuonep Munu (o6paszoBarensnoe bBC
MYJIbTUPOTOPHOI'O THIA ¢ MAKCUMAJIBHOW B3JIETHOW MacCOt
(MBM) no 150 1) ¢ BKJIFOYCHHBIM PEMKOMILIEKTOM — 11 11T;
4.4 | Pazpaborka anropurmoB | IIK TPABHUTOH J50A RYZEN 5
napuranuu it BIUJIA ¢ | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
ucnosib3oBanuem Scratch, | XUSB3.0+2xType-
Blockly u apyrux | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
IIporpaMm /KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;
I'eockan ITnonep Munu (o6pazoBarensnoe bBC
MYJIBTUPOTOPHOI'O TUIIA ¢ MAKCUMAJIBHON B3JIETHOW MacCoi
(MBM) no 150 1) ¢ BKIFOYEHHBIM PEMKOMILIEKTOM — 11 11T;
4.5 | Pazpaborka anropurmoB | IIK TPABHUTOH J50A RYZEN 5
napuranuu s BIUJIA ¢ | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
ucnosib3oBanuem Scratch, | XUSB3.0+2xType-
Blockly u apyrux | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
IIporpaMm /KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;
I'eockan ITuonep Munu (o6pazoBarensHoe bBC
MYJIBTUPOTOPHOI'O THIA ¢ MAKCUMAJIBHOW B3JIETHOW MacCOn
(MBM) 1o 150 r) ¢ BKJIFOUEHHBIM peMKOMIUIeKTOM — 11 1mIT;
4.6 | [IpoexTupoBanue u | IKI'PABUTOH JI50A RYZEN 5
MO/IEJINPOBAaHUE 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
noyleTHeix  muccuit ¢ | XUSB3.0+2xType-
UCTIOJIb30BaHUEM C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
0JI04HOTO /KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;
nporpammupoBanus s | ['eockan [Tuonep Munu (o6pazoBatensnoe bBC
BIUIA. MYJIBTUPOTOPHOI'O THIA ¢ MAKCUMAJIBHOW B3JIETHOW MacCON
(MBM) 1o 150 r) ¢ BKJIFOUEHHBIM peMKOMIUTEKTOM — 11 mIT;
4.7 | UcnonwszoBanue OnouHoro | [IK TPABHUTOH JA50A RYZEN 5
MIPOrPaMMHUPOBAHUS 5600G/16GB/SSD512GB/RTX3050 _8GB/FP_2xUSB2.0+2
BIUIA nnsa Bemonsaenus | XUSB3.0+2xType-
3aMaHni keiicoB | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
COPEBHOBAHMI u | /KnaBuarypa/Mpitis/ Mounutop 23.8»/ - 12 mT;
YEeMIIMOHATOB I'eockan ITuonep Munu (o6pazoBarensHoe bBC
MYJIBTUPOTOPHOI'O THIA ¢ MAKCUMAJIBHOW B3JIETHOW MacCON
(MBM) no 150 1) ¢ BKIIFOYEHHBIM PEMKOMILIEKTOM — 11 1T;
4.8 | UcnonwzoBanme OmouHoro | [IK TPABHUTOH JA50A RYZEN 5

MPOrpaMMHUPOBAHUS
BIIVIA nig BBIDOJHEHUS

3aJaHuN KelCcoB
COpPEBHOBAHU I u
yeMnuoHaToB. Kelcel ¢

copeBHoBanuii BIIJIA 1o
OII0YHOMY
nporpammupoBannio bAC

5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/Knasuarypa/Msits/ MouuTtop 23.8»/ - 12 1m;

['eockan [Tuonep Munu (o6pazoBarensnoe bBC
MYJIBTHPOTOPHOTO TUIIA C MAKCUMAJIbHOM B3JIETHOM Maccou
(MBM) 1o 150 1) ¢ BKIIIOYEHHBIM PEMKOMILIEKTOM — 11 11T;
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8 — 11 kaacc

Monyns 1. Coopka u pemonT BAC (16 yacos, 8 3aHsTHI 110 2 Yaca)

Tema

O60py0oBaHNe U PacXoIHbIe MaTepPHAIIbI

TexHomorun
MIPOM3BOJICTBA JCTAICH
st becmuitoTHRIX
JleTaTenbHBIX AnmapaToB:
3D-neuars, nazepHast
pe3Ka U MOJICTMPOBaHUE B
CAIIP KOMITAC-311

IMasneHas cranmus REXANT R898D 12-0721;
SS-595B, ApimMoynoBuTens (/[pIMOIIOTIIOTHTENH )
HACTOJIbHBIM;

Hudposoit mynetumerp WHDZ DT838;

Bakyymnbiii skctpaktop npumnost (010BooTcoc) REXANT
12-0204;

Hab6op nunueros ans snekrponuku TDM 9 nipenmetos,
Hep’KaBerollue, aHTUCTAaTHKa, TKaHEeBbIN yexoll, Pyoun
SQ1025-0810;

8PK-3001D, Ctpunmep jyist 3a4ucTku mpoojaa ot 0.2 1o
0.8MM;

Jlepskarenb TpeThs pyka ¢ synoit x3 HT-390 (ZD-10D)
REXANT 12-0251;

TepmocTolikuil KOBpHUK [uisl naiiku u pemonta S110
(300x200 mm) QUICKO QTS110;

BoproBoii TecTep-unaukaTop Hanpsokerus 1-8S Lipo -
IMAX-BVT,;

Kittou nmst 3axuma MOTOPOB;

Habop r-o6pa3HbIxX I€CTUTPaHHBIX IIaPOBbIX Kitoue 10
it Gigant grf-122;

Habop otBeprok uist Tounoit mexanuku 150 mm GROSS
13347,

1.2

C6opka pa3IMyHbIX TUIIOB
BAC (MynbTUPOTOPHBIX /
CaMOJIETHBIX ): KOPIYC U
JBUTATEIN

IMasmeHas cranmusa REXANT R898D 12-0721;
SS-595B, [IpimMoynoBuTens (pIMOIOTIOTUTEH)
HACTOJILHBIM;

[udposoii mynsTumerp WHDZ DT838;

Bakyymusiii skcTpakTop npunost (ooBoorcoc) REXANT
12-0204;

Hab6op nunueros ans anekrponuku TDM 9 npenmeros,
HEep KaBelollue, aHTUCTAaTHKA, TKAaHEBBIN Yyexoi, Pyoun
SQ1025-0810;

8PK-3001D, Ctpunnep ans 3auncTku nposoaa ot 0.2 1o
0.8MM;

Jepsxarenb TpeThs pyka c synoid x3 HT-390 (ZD-10D)
REXANT 12-0251,

TepMocTONKHI KOBpUK Ul Ak U peMoHTa S110
(300x200 mm) QUICKO QTS110;

BbopTtoBoii Tectep-unankaTop Hanpsokenus 1-8S Lipo -
IMAX-BVT;

Ktou j1s1 3ax1Ma MOTOpPOB;

Habop r-o6pa3HbIxX MIeCTUTPaHHBIX IApOBBIX Kiroue 10
wt Gigant grf-122;

Ha6op otBeptok st Tounoit mexanuku 150 mm GROSS
13347,

1.3

[Taiika: pemienue
CJIOKHBIX 3a4a4

IMastmeras cranmuss REXANT R&98D 12-0721;

SS-595B, [IpiMoynoBuTens (pIMOIIOTIOTHTEH)
HACTOJbHBII;

[udposoii mynstumerp WHDZ DT838;

Baxyymnblii skctpakTop npunost (01oBootcoc) REXANT
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12-0204;

Hab6op nunueroB ans anekrponuku TDM 9 nipenmetos,
Hep’KaBerollue, aHTUCTAaTHKa, TKaHEeBbIN yexoll, Pyoun
SQ1025-0810;

8PK-3001D, Ctpunmep jyist 3a4ucTku mpoojaa ot 0.2 1o
0.8MM;

Jlepsxarensb TpeThs pyka ¢ srymoi x3 HT-390 (ZD-10D)
REXANT 12-0251;

TepMocTolKui KOBpPUK 715 TTaiku U pemonTa S110
(300x200 mm) QUICKO QTS110;

BoproBoii TecTep-unaukaTop Hanpsbkerus 1-8S Lipo -
IMAX-BVT,

Kittou nist 3auma MOTOPOB;

Habop r-o6pa3HbIX I€CTUTPAHHBIX IIAPOBbIX Kitouel 10
it Gigant grf-122;

Habop otBepTok uist Tounoit mexanuku 150 mm GROSS
13347;

1.4

C6opka pa3IMyHBIX TUIIOB
BAC (MynbTUPOTOPHBIX /
CaMOJIETHBIX ): MOJETHBIN
KOHTpOJIIEDP, pagro-
nepeaaTunKu

IMasmeHas cranmus REXANT R898D 12-0721;
SS-595B, piMoynoBuTens (pIMOMIOTIOTUTEH)
HACTOJIbHBIM;

[udposoit mynstumerp WHDZ DTS838;

Bakyymubiii sxcTpakTop npunos (osoBoorcoc) REXANT
12-0204;

Ha6op nunueroB ans anekrponuku TDM 9 npenmeros,
HEep KaBelollue, aHTUCTAaTHKA, TKAaHEBBIN Yyexoi, Pyoun
SQ1025-0810;

8PK-3001D, Ctpunnep ans 3auncTku nposoaa ot 0.2 1o
0.8MM;

Jepxatens TpeThs pyka ¢ nynoi x3 HT-390 (ZD-10D)
REXANT 12-0251,

TepMocTolKHI KOBpUK Ul Ak U peMoHTa S110
(300x200 mm) QUICKO QTS110;

BoproBoii TecTep-uHaMKaTOp Hanpspkerus 1-8S Lipo -
IMAX-BVT;

Ktou q1s1 3ax1Ma MOTOpPOB;

HaGop r-o0pa3HbIX HIECTUTPAHHBIX IAPOBBIX KiItouei 10
wit Gigant grf-122;

HaGop otBepTok amns Tounoit mexanuku 150 mm GROSS
13347,

1.5

COopka pa3IM4HBIX THIIOB
BAC (My’1bTHPOTOPHBIX /
CaMOJIETHBIX ): MUTAaHUE U
9JIEKTPOHUKA (JaTYUKH,
THPOCKOII, aKCEJIEPOMETP)

IMasmeHas cranmusa REXANT R898D 12-0721;
SS-595B, [IpiMoynoBuTens (pIMOIOTIOTHTENH)
HACTOJILHBIM;

[Tudposoii mynsTumerp WHDZ DT838;

Bakyymubiii skcTpakTop npurnost (ooBoorcoc) REXANT
12-0204;

Ha6op nunneroB st anektponuku TDM 9 npeameTos,
HEep>KaBeIolle, aHTUCTATHKa, TKAaHEeBBIN Yexoll, PyOun
SQ1025-0810;

8PK-3001D, Crpunmep aJis 3auuctku mposoaa ot 0.2 10
0.8Mmm;

Jepxarenb TpeThs pyka c synoii x3 HT-390 (ZD-10D)
REXANT 12-0251;
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TepMocTONKUI KOBPUK 715 TTaiku U peMoHTa S110
(300x200 mm) QUICKO QTS110;

BoproBoii TecTep-unaukaTop Hanpsbkerus 1-8S Lipo -
IMAX-BVT,;

Kittou nist 3axuma MOTOpOB;

HaGop r-o0pa3HbIX NIECTUTPAHHBIX IAPOBBIX Kitouei 10
mT Gigant grf-122;

Habop otBeprok 1uist Tounoit mexanuku 150 mm GROSS
13347,

1.6

COopka pa3IM4YHbIX TUIIOB
BAC (MynpTHPOTOPHBIX /
CaMOJICTHBIX): YCTaHOBKa
KaMephbl

IMasneHas crannus REXANT R898D 12-0721;
SS-595B, dpiMoynoBuTens (/[pIMOIIOTIIOTHTEH)
HACTOJIbHBIM;

Hudposoit mynstumerp WHDZ DT838;

Bakyymubiii sxcTpakTop npunost (osoBoorcoc) REXANT
12-0204;

Hab6op nunueros ans anekrponuku TDM 9 npenmetos,
HEep>KaBelollue, aHTUCTAaTHKa, TKaHEeBBIN yexoll, Pyoun
SQ1025-0810;

8PK-3001D, Ctpunmep st 3a4icTKy IpoBojia ot 0.2 110
0.8MM;

Jlepskarenb TpeThs pyka ¢ synoii x3 HT-390 (ZD-10D)
REXANT 12-0251;

TepmocTolikuil KOBpUK [uisl naiiku u pemonta S110
(300x200 mm) QUICKO QTS110;

BoproBoii TecTep-uHaMKaTOp Hanpspkerus 1-8S Lipo -
IMAX-BVT,;

Kitou 151 3ax1Ma MOTOpPOB;

Habop r-o6pa3HbIX MI€CTUTPaHHBIX IIAPOBHIX Kitouel 10
it Gigant grf-122;

Habop otBeptok uist Tounoit mexanuku 150 mm GROSS
13347,

1.7

Pemont BAC:
PEMKOMILICKTHI,
WHCTPYMEHTHI U
0€301acHOCTD

IMasmeHas cranmus REXANT R898D 12-0721;
SS-595B, JIpiMoynoBuTens (pIMOIOTIOTUTEH)
HACTOJIbHBIM;

[Tudposoii mynsTumerp WHDZ DT838;

Bakyymusiii skcTpakTop npunost (ooBoorcoc) REXANT
12-0204;

Ha6op nunneros st anekrponukun TDM 9 peameTos,
HEep KaBelollue, aHTHUCTAaTHKA, TKAaHEBBIN Yyexoi, Pyoun
SQ1025-0810;

8PK-3001D, Ctpunmep ass 3auncTku nposoga ot 0.2 1o
0.8mM;

Jepxarenb TpeThs pyka c synoii x3 HT-390 (ZD-10D)
REXANT 12-0251,

TepMocTONKHI KOBpUK Ul Ak U peMoHTa S110
(300x200 mm) QUICKO QTS110;

BbopTtoBoii Tectep-unankaTop Hanpsokenus 1-8S Lipo -
IMAX-BVT;

Kirou nis 3axuma MOTOpPOB;

HaGop r-o6pa3HbIX MEeCTUTPAHHBIX MIAPOBBIX Kitoueh 10
it Gigant grf-122;

Hab6op otBepTok mis Tounort mexanuku 150 mm GROSS
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13347,

1.8 IMasneHas cranmus REXANT R898D 12-0721;
SS-595B, ApimoynoBuTens (/[pIMOIIOTIIOTHTENH )
HACTOJbHBIN;
Hudposoit mynetumerp WHDZ DTS838;
Bakyymnblii skctpaktop npumnost (0oBooTcoc) REXANT
12-0204;
Hab6op nunueroB ans anekrponuku TDM 9 npenmetos,
Hep’KaBelollue, aHTUCTAaTHKa, TKaHEeBbIN yexoll, Pyoun
SQ1025-0810;
Pemont BAC: ke¥cHI, 8PK-3001D, Ctpunmep jyist 3a4ucTku mpoojaa ot 0.2 1o
PEMKOMILIEKTHI, 0.8mM;
WHCTPYMEHTHI U Jlepxarensb TpeThs pyka ¢ rymoi x3 HT-390 (ZD-10D)
0€30I1aCHOCTD REXANT 12-0251;
TepmocTolikuil KOBpUK [uisl naiiku u pemonta S110
(300x200 mm) QUICKO QTS110;
BoproBoii TecTep-unaukaTop Hanpsokerus 1-8S Lipo -
IMAX-BVT,;
Kittou nmst 3a)xuma MOTOPOB;
Habop r-o6pasHbIX 1MI€CTUTPAaHHBIX IapOBBIX Kitouel 10
it Gigant grf-122;
Habop otBeprok uist Tounoit mexanuku 150 mm GROSS
13347;
Monyib 2. [IporpammupoBanue (16 yacos, 8 3aHsTuii no 2 yaca)

Ne Tema OO6opyioBaHHE U pacXo/IHble MaTepPHAaIIbI

2.1 | BBenenwue B I[IK TPABUTOH /IS0A RYZEN 5
IpOrpaMMHPOBaHHE 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
BIUJIA na Python u C++. | XUSB3.0+2xType-

OCHOBBI ¥ TIPUMEPHI C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
HCIIOJIb30BAHUS /KnaBuatypa/Mpiis/ MouruTop 23.8»/ - 12 mit;

2.2 | IIpakTHyeckue HaBBIKU I'eockan ITuonep. KommuexT 11t c6opku (oOpa3oBaTenbHOE
MIPOTrpaMMUPOBAHUS JUIS BBC mynpTuporopHoro tuna ¢ MBM no 1 kxr) — 6 mir;
keiica Nel Konctpykrop yue6HOro kBagpokonrepa ARA EDU.
Pabora ¢ nanHbIMU U «[Tporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mT;
KOMaHJaMH JJIg I[IK TPABUTOH JI50A RYZEN 5
yIIpaBJICHUS IPOHOM. 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
Hanucanue xona nisg xUSB3.0+2xType-

B3sera, monera u nocagku | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpis/ MoruTop 23.8»/ - 12 mit;

2.3 | JomomHuTEIbHBIE I'eockan I[Tuonep. Kommekt myst coOopku (0Opa3oBaTenbHOE
KOMAaHBI OJI BBC mynbsTuporopHoro tuna ¢ MBM no 1 kr) — 6 wT;
nporpamMmupoBanus apoHa | Koncrpykrop yue6Horo kBaapokontepa ARA EDU.
Jlo6aBneHue «[Iporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 wr;
JTIOTIOJTHUTEIBHBIX TOUEK INK TPABUTOH JI50A RYZEN 5
nocanku. [IpakTudeckoe 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
MIPOrpaMMHUpPOBAHUE IS XUSB3.0+2xType-
keiica Nel. C/600W/K+M/ASTRA/R7/WR3/Linux/WR3

/Knasuarypa/Msitis/ MouuTtop 23.8»/ - 12 i,
2.4 | [IporpammupoBaHue I'eockan [Tuonep. Kommekt ans coopku (00pa3oBarenbHOE

MHUKPOKOHTPOJUIEPOB Ha
npumepe Arduino u
Raspberry Pi.

BBC mynsTuporopHoro tunma ¢ MBM no 1 kr) — 6 mT;
Koncrpykrop yue6Horo kBagpokonrepa ARA EDU.
«[Iporpammupyembie BITJIA» ARA-UAV-EDU-03 — 6 mi;
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[IpakTrueckoe
MporpaMMHUpOBaHUE JJIs
kerica Nel.

[IK TPABUTOH /JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/Knasuarypa/Mpiiis/ Mouutop 23.8»/ - 2 mi;

2.5 | Ilpaktrueckoe I'eockan [Tuonep. Kommekr ans coopku (0Opa3oBarenbHOE
MPOrpaMMHUPOBAHUE JJIsI BBC mynsTuporopHoro tuna ¢ MBM no 1 kr) — 6 mrT;
ketica Ne2. CxkanupoBanue | Koncrpykrop yue6Horo kBagpokontepa ARA EDU.

METOK U paboTa ¢ «IIporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mi;

kamepoit. OCHOBBI IIK TPABUTOH I50A RYZEN 5

TEXHUYECKOI'O 3PEHUS B 5600G/16GB/SSD512GB/RTX3050 8GB/FP_2xUSB2.0+2

IIPOrpaMMHUPOBAHUU XUSB3.0+2xType-

JpOHA C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/Knauatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;

2.6 | IIpakTuyeckoe I'eockan ITuonep. KommuexT 11t c6opku (0Opa3oBaTenbHOE
IIPOrpaMMHUPOBAHUE IS BBC mynpTuporopnoro tuna ¢ MBM o 1 kr) — 6 mir;
keiica Ne2. Pa3zpaboTka Konctpykrop yuebnoro kBaapokontepa ARA EDU.
IIPOrpPaMMBbI JUIs «[TIporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mT;
otoopaxenus Tpacktopuu | [IK TPABUTOH JI50A RYZEN 5
JIBMOKEHUS KOIITEpa. 5600G/16GB/SSD512GB/RTX3050 8GB/FP_2xUSB2.0+2

xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/Knasuatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;

2.7 | [lpakTuueckoe I'eockan [Tuonep. Komrekt st cOopku (00pazoBarenbHOE
[IPOrpaMMUPOBAHUE IS BBC mynbrupotopsoro tuna ¢ MBM o 1 kr) — 6 mmr;
keiica Ne2. Konctpykrop yuebnoro kBaapokontepa ARA EDU.
IIporpamMmMupoBanue «[Iporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mt;
IPYIIIOBBIX ITOJETOB: I[IK 'PABUTOH JI50A RYZEN 5
3aXxBaT METKH U Tpy3a 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2

xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/Knasuarypa/Msitie/ MouuTtop 23.8»/ - 12 1m;

2.8 | IIpakTnyeckoe I'eockan ITuonep. KommuexT 11t c6opku (oOpa3oBaTenbHOE

MIPOrpaMMHUPOBAHUE IS
keiica No2. TectupoBanue
1 OTJIa/IKa MPOTrPaMMHOIO
KOJa JUIsl IPOHOB.
[IpakTnueckue npuemsl U
METO/IbI UCIIPABJICHHUS
O1nO0K

BBC mynpTuporopHoro tuna ¢ MBM 1o 1 kr) — 6 mir;
Konctpykrop yuebnoro kBaapokontepa ARA EDU.
«[Iporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 miT;
I[TIK TPABUTOH /I50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpis/ MonruTop 23.8»/ - 12 mit;

Monyns 3. OtpaboTka HaBeIKOB nunotupoBanus [ 'eockan-ITuonep (16 yacos, 8 3aHsATHII 110 2

yaca)
Ne Tema O6opyioBaHMEe U pacXoHbIe MaTepPHAIIbI
3.1 | OcHOBBHI ynipaBieHuUs I'eockan Tpenaxep-Cumynsatop — 12 mr;
IPOrpaMMUpPYyEMbIMU IIK T'PABUTOH JI50A RYZEN 5

JIPOHAMH B CUMYJISTOPE:
0€30MMacHOCTh U
HacTpoiika (Ha mpumepe
I'eockan ITuonep,
CUMYJISITOD).

5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpiis/ MonuTop 23.8»/ - 12 mrt;
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3.2

[IpakTHueckue HaBbIKU
YIIpaBJICHUS JPOHOM B

cumyJssTope: paborta ¢
ROS

I'eockan Tpenaxep-Cumynarop — 12 wr;

I[IK 'PABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
XUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;

3.3 | IIpakTHueckre HaBbIKU I'eockan Tpenaxep-Cumynsarop — 12 mr;
yIpaBJICHUS APOHOM B I[NK TPABUTOH /J50A RYZEN 5
cUMyJIsTOpE: padboTa ¢ 5600G/16GB/SSD512GB/RTX3050 8GB/FP_2xUSB2.0+2
OpenCV XUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;
3.4 | IIpakTHuecKre HaBbIKH I'eockan Tpenaxep-Cumynarop — 12 mr;
ynpasieHus I'eockan I[IK 'PABUTOH JI50A RYZEN 5
[TroHep B CUMYIIATOPE. 5600G/16GB/SSD512GB/RTX3050 8GB/FP_2xUSB2.0+2
[IporpammupoBanue XUSB3.0+2xType-
ABTOHOMHOTO IT0JIeTa C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/Knauatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;
3.5 | [IpakTuueckue HaBbIKU I'eockan Tpenaxep-Cumynstop — 12 wir;
ynpasieHus I'eockan I[IK 'PABUTOH JIS0A RYZEN 5
[TroHep B CUMYIIATOPE. 5600G/16GB/SSD512GB/RTX3050 8GB/FP_2xUSB2.0+2
[IporpammupoBanue XUSB3.0+2xType-
ABTOHOMHOTO IT0JIeTa C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;
3.6 | IlpakTnyeckue HaBBIKU I'eockan Tpenaxep-Cumyinsarop — 12 mr;
ynpasieHus I'eockan I[IK 'PABUTOH JI50A RYZEN 5
[Tuonep B cumyssTope. 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
WNHucTpymeHTs 114 XUSB3.0+2xType-
pacrio3HaBaHus Aruco- C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
MapKepoB /KnaBuatypa/Mpiis/ MouruTop 23.8»/ - 12 mit;
3.7 | IlpakTnyeckue HaBBIKU I'eockan Tpenaxep-Cumyinarop — 12 mr;
ynpasieHus I'eockan I[IK 'PABUTOH JI50A RYZEN 5
[Tuonep B cumyssTope. 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
WNucTpymeHTs 114 XUSB3.0+2xType-
IPOrpaMMHUPOBAHUS U C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
CUMYJISIIUN paOOTHI /KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;
CBETOAMO/IHOM JICHTBI
3.8 | Pemenue keiicos I'eockan Tpenaxep-Cumynsatop — 12 mr;

COpPEBHOBAHUU O
MPOrPAMMHUPOBAHUIO
JPOHOB B CUMYJIATOPAx

I[TIK TPABUTOH /I50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpis/ MouruTop 23.8»/ - 12 mit;

Monynb 4. Keiicbl o copeBHOBaTeNbHOI JieTatomiei podororexHuke (16 yacos, 8 3anaTuii mo 2

yaca)
Ne Tema O6opynoBaHue U PacXOIHbIE MaTEPHAIBI
4.1 | Keiic 1. 3axBar rpy3a. I'eockan I[Tuonep. Kommekt myst coOopku (0Opa3oBaTenbHOE

bBC mynpTuporopHoro tuna ¢ MBM 1o 1 kxr) — 6 mr;
Konctpykrop yaedHnoro kBaapokonrepa ARA EDU.
«[Iporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mr;
ITIK 'PABUTOH /JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
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xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/Knasuarypa/Msiiis/ MouuTtop 23.8»/ - 12 m;

4.2

Ketic 1: 3axBar rpy3a -
Pazpabotka 3 I-monenu u
yeprexen

I'eockan [Tuonep. Kommekt ans coopku (06pazoBarenbHOE
BBC mynsTuporopHoro tuna ¢ MBM no 1 kr) — 6 mT;
Koncrpykrop yue6Horo kBagpokontepa ARA EDU.
«IIporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mir;
[MK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
XUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;

4.3

Keiic 1: 3axBar rpysa -
COopka MaHUIyJISITOpa

I'eockan I[Tuonep. Komrmekt mst coOopku (0OpazoBarenbHOE
BBC mynpTuporopnoro tuna ¢ MBM o 1 kxr) — 6 mir;
Konctpykrop yuebnoro kBaapokontepa ARA EDU.
«[TIporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mT;
I[TK 'PABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mir;

4.4

Ketic 1: 3axBar rpy3a -
[Ipe3enTarnus npoekTa

I'eockan [Tuonep. Kommekt s coopku (00pa3oBarenpHOE
BBC mynsTupotopnoro tuna ¢ MBM o 1 kr) — 6 wir;
Konctpykrop yuebnoro kBaapokonrepa ARA EDU.
«[Iporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 m;
[IK TPABUTOH /IS0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/Knasuarypa/Msiiis/ MouuTtop 23.8»/ - 12 1m;

4.5

Ketic 2: AspodoTtocbemka
- Beenenne

I'eockan ITuonep. KommuexT 11t c6opku (oOpa3oBaTenbHOE
BBC mynpTuporopHoro tuna ¢ MBM o 1 kxr) — 6 mir;
Konctpykrop yuebnoro kBaapokontepa ARA EDU.
«[Iporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mr;
I[IK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Msiis/ Monutop 23.8»/ - 12 mr;Agisoft
Metashape Standard, oOpazoBarenbHas nuiieH3ust — 12 mr

4.6

Keiic 2: Aspodorocbemka
- Pa3pabotka mapmipyra
noJera

['eockan ITuonep. KommuexT 11t coopku (0Opa3oBaTensHOE
BBC mynpTuporopHoro tuna ¢ MBM o 1 kxr) — 6 mir;
Konctpykrop yue6Horo kBagpokonrepa ARA EDU.
«[Iporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mT;
I[TIK TPABUTOH /I50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpiis/ MouruTop 23.8»/ - 12 mt;

Agisoft Metashape Standard, oGpa3oBarenbHas TUIIEH3US —
12 it

4.7

Keiic 2: AspodotocreMka

I'eockan [Tuonep. Kommekt myst coOopku (0OpazoBarenbHOE
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- ®orocneMKka

BBC mynsTuporopHoro tunma ¢ MBM no 1 kr) — 6 mrT;
Koncrpykrop yue6Horo kBagpokontepa ARA EDU.
«IIporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mir;
[MK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
XUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;

Agisoft Metashape Standard, oOpa3oBarenbHast TUIEH3HS —
12 mr

- O6paboTtka ¢ororpaduit

4.8 | Keiic 2: AspodoTocheMka

I'eockan ITuonep. Komrmiekt mist cOopku (0Opa3oBaTesibHOE
bBC mynpTuporopHoro tuna ¢ MBM o 1 kr) — 6 mir;
Konctpykrop yuedHoro kBaapokonrepa ARA EDU.
«[Iporpammupyemsie BITJIA» ARA-UAV-EDU-03 — 6 mT;
[IK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2
xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3
/KnaBuatypa/Mpiis/ MouuTop 23.8»/ - 12 mit;

Agisoft Metashape Standard, oOpa3zoBaTelbHas TUIICH3US —

12 mr

2.2. UnpopmanmnoHHoe obecniedeHne

HaumeHoBanue YMK nns yyamerocs YMK ny1s nenarora
MoayJiei

Monys 1. 3D-neuaTs U1 BceX U KaxJ10ro Buneoypoku no Komnac-3D
Pexxum noctyna: Pexxum nocrtyna
https://stepik.org/course/114650/i | https://www.youtube.com/@annaveselova/
nfo videos
Buneoypoxu nmo Kommnac-3D OcHOBHBIE 3JIEMEHTHl BUHTOMOTOPHOM
Pexxum nocrtyna rpynns! BITJTA
https://www.youtube.com/@anna | Pexwum goctyma:
veselova/videos https://docs.geoscan.aero/ru/master/databas

e/const-module/vmg/aero-vmg.html

Monys 2. PoboTotexnuka Ha Pythone. PobotoTtexnuka Ha Pythone. bazoBsie
bazoBbie anropuT™Mbl AITOPUTMBI
Pexum nocryna: Pexum nocrymna:
https://www.lektorium.tv/robo- https://www.lektorium.tv/robo-python-
python-basic basic
OcHoBbI iporpamMmupoBanust Ha | OCHOBBI IPOTPAMMUPOBAHUS Ha S3BIKE
s3bike C++ C++
Pexum nocryna: Pexum nocrymna:
https://www.lektorium.tv/basics- | https://www.lektorium.tv/basics-of-
of-programming programming

Monyisb 3. CuMynsITOp aBTOHOMHBIX CuMynsITOp aBTOHOMHBIX MOJIETOB IS
MOJIETOB ISl APOHOB CEpUU npoHoB cepun «I[luonep»
«ITnonep» Pexxum noctyna:
Pexxum noctyna: https://www.youtube.com/watch?v=_96C
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https://stepik.org/course/114650/info
https://stepik.org/course/114650/info
https://www.youtube.com/@annaveselova/videos
https://www.youtube.com/@annaveselova/videos
https://www.youtube.com/@annaveselova/videos
https://www.youtube.com/@annaveselova/videos
https://docs.geoscan.aero/ru/master/database/const-module/vmg/aero-vmg.html
https://docs.geoscan.aero/ru/master/database/const-module/vmg/aero-vmg.html
https://www.lektorium.tv/robo-python-basic
https://www.lektorium.tv/robo-python-basic
https://www.lektorium.tv/basics-of-programming
https://www.lektorium.tv/basics-of-programming
https://www.lektorium.tv/robo-python-basic
https://www.lektorium.tv/robo-python-basic
https://www.lektorium.tv/basics-of-programming
https://www.lektorium.tv/basics-of-programming
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D_96CAeke7dw&cc_key=

https://www.youtube.com/watch? | Aeke7dw
v=_96CAeke7dw

Monyisb 4. AspodotocreMka u ee ucropus. | O630p GoTorpaMMeTpHIECKOTO
Pexxum nocryna: nporpaMMmHOro obecneuenust ARA
https://docs.geoscan.ru/pioneer/da | Aeragro
tabase/complex- Pexum nocryna:
module/aerospace-foto/aerospace- | https://www.youtube.com/watch?v=WbSG
foto.html ksidmHg&ab_channel=AppliedRobotics

2.3. KagpoBoe o0ecnieuenue
3aHATHS TPOBOJAATCS OOYYCHHBIMHM TIearoraMd €3 4YHCIA COTPYJHUKOB IITKOJIBI.
[Temaroru mpouuty Kypchl noBsieHus kBanudukanuu (r. EkarepunOypr) B 2024 r.

2.4. ®opMbl aTTECTALMHU
@dopMBI  aTTeCTAllMd TIO0 KAKIOMY MOIYJII0 MPOrpaMMBbI IPEJACTABICHBI B pasjelie
«Y4yeOHBIN TIaH».

2.5. OueHo4Hble MaTepUAJIbI

OO0pa3ubl MaTepuaIoB TeKylleil aTTecTaluu

Juast Monyas 1. Beegenue. IlepBbie maru

st Tembi: Beenenue B cpepy BIIJIA u cumyJisiTopbl 10JI1€TOB

dopMar: yCTHBIA OIIpoC

1. Hazosute Buasr BITJIA.

2. [Tepeuncnure cheprl npumenerns BITJIA.

3. Kaxue OecniuinoTHbIe ieTaTeNnbHbIE annapaThl MOAJIEKAT yUeTy?

Juast Monyas 1. Beenenne. IlepBbie maru

Jas Tembi: 3nakomcTBo ¢ HaGopom Ilnonep Munu. YnpakHeHUs] B CUMYJISITOpe
10JIETOB.

@opMar: yCTHBIA OIIPOC

1. Kakum ctukom ynpaBieHus Ha IIY Mbl MoOXeM yAep)KHBaTh MOJOXKEHHE IO
TOPH30HTAIIH.

2. Yro Bxoaut B Habop [Tnonep Munu.

3. Kakwne GecrimitoTHBIE JeTaTeNbHBIC alapaThl MOAJIeKaT yaeTy?

OOpa3upl MaTepuaI0B IPOMEKYTOYHOM aTTeCTallNu

st monyais 1. Beegenue. IlepBbie maru

@dopMar: yCTHBINA OIIPOC

KTo nepBbIM B MHpe npecTaBHI KOHIENT "0ecuIoTHbII Kopabis"?

1. Kaxue HaBBbIKM BayKHBI JUIsl YCIEIIHOTO Y4acTHs B TOHKaX APOHOB?

2. Korna u xem ObU1 cO371aH OAMH U3 MEPBBIX KBAJIPOKONTEPOB?

®opwmar: [IpakTuueckoe 3aHsaTue

Ocy1ecTBUTE MOJET B CUMYJISATOPE MO TPACCE C BBINOJHEHUEM YIPA)KHEHHI: TOPU30HT,
KBaJpar, IOBOPOT B CUMYJIATOPE IOJIETOB.

Hast monyais 2. Ilosiersl Ha I'eockan-Munu

@dopMar: yCTHBINA OIIPOC

1. Kakasg wmakcuManpHass B3JIETHass Macca KBaJpPOKOINTEpa YCTAaHOBJIEHA B
Poccuiickom 3aK0HOIaTENBCTBE HE TPEOYIOIIEro CIEeNUaIbHOTO pa3pelieHns Ha MOJIeThI?

2. Uto 00s13aTeIbHO HYKHO MPOBEPUTH TIEPE]T MOJIETOM Ha JIpoHe?

3. UYUTo OTHOCHUTCSI K aBapUHWHBIM CHUTyallMsIM Ipu nojére Ha apoHe? Kak ¢ HumMu

OOpOThCS U KaK U30ekKaTh?
®opmar: [IpakTdeckoe 3anaHue
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https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D_96CAeke7dw&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D_96CAeke7dw&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D_96CAeke7dw&cc_key=

[IpoiiT monocy MpensaTCcTBUI Ha BpEeMsl, y4acTBYs B COPEBHOBAaHUH U
IPOJIEMOHCTPUPOBAB CBOM HABBIKH MJIOTUPOBAHUS JpoHA. Tpacca COCTOUT MUHUMYM H3
4-X IpensITCBUi.

T moayasi 3. CUMyJISITOPBI
dopmMar: yCTHBIA OIIPOC

1. Pacckaxute 0 GyHKIIMOHAIBHBIX BOBMOXKHOCTSIX cumyisitopa ARA AgroTechSim?
2. [lo kakuM xapakrepucTikaM cTouT BeioupaTs BIIJIA camonéraoro tuna?
3. Kakne Buapl MeTEOpONOTMYECKUX SBICHUH CYIIECTBYIOT M Kak OHH BIHMSIOT Ha

non€T/B3NET qpoHa?

®opmMar: [IpakTnueckoe 3ananue
Tpebyercs co3naTh COOCTBEHHYIO KapTy € SMYJSLMEH MOTOJHBIX YCIOBHUIl, BbIOpaTh
BITJTA MynsTHPOTOpHOTO/CaMOIETHOTO/THOPHUIHOTO THIIA M YCIICIITHO MPOUTH TPaccy.

Jast moayaisi 4. IloaroroBka K cOpeBHOBAHMSAM
dopmar: yCTHBIN OIIpocC

1. Kakue HaBbIKM BaXKHBI U1 yCHEIIHOTO YIacTHs B TOHKaX APOHOB?

2. Kakue monmoMkn MOryT BOSHHKHYTH B xoje 3kciuryatauuu BITJIA u xak ux mpaBHIBHO
YCTPaHUTH?

3. Kak He06Xx01uMO BBINIOJIHATE PE3KUI MTOBOPOT HA JIPOHE, 3aX0ANUTH U BBIXOAUTH U3 MUKE?

®opmar: [IpakTnueckoe 3axanue
IIpoBecTn  BbIsBIEHHWE HEUCHpPAaBHOCTEH JpoHAa M HUX peMoHT. TpeOyercs
IPOJEMOHCTPUPOBATh YMEHHE ONPENENSATh W  YCTPAaHATH THUIMYHBIE HEHUCIPABHOCTH.

[MpakTUveckoe 3aaHie MOXKET IPOBOIUTHCS Ha ApoHe IInonep crangapt/[Tuonep Munu/ARA
AgroTechFPV

Oo0pa3ubl MaTepUaJIOB UTOTOBOM aTTECTALUM
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Onucanue mnpoekra B ¢opmare: MNPE3eHTAMH, JPHAWHTA, TEKCTOBOIO JOKYMEHTA.
Onucanue JOHKHO BKIIIOYATH CIEAYIOIIME pa3zeibl: 1elb, 3aaul, aKTyadbHOCTb, X0/ paboThl,
pe3ynbraT. [lepeueHb KpuTepUeB OLEHKU C OIIMCAaHUEM IIPUBEACH B TaOJIULIE:

1. HazBaHue npoekra

3. AKTyaJIbHOCTB POEKTA

Otpa3uth MmoueMy MOpPOEKT TaK BaXeH M
HYKEH. Ob6ocHyiiTe, Ansi dYero OH
CO37aeTcH.

5. Dranel BbINOJIHEHHUS
NMpoeKTa

Pacnmcate mosTamHo XOI
BBITIOJTHCHHS TTPOCKTA.

2. CocTaB KOMaHADLI

Pa3mecturs ¢doto
YYaCTHUKOB KOMaHIbl (IO
JKEJTaHUI0), yKa3artb
00pa3oBaTeIbHYIO

OpraHu3alMi0 U  KpaTko

paccka3atb O TOM, KaKylo
pOJIb  BBIMOJNHACT KaXK[bIi
YYaCTHUK. VYkazarb
HacTaBHUKA (NPU HAJTHYKH).

4, Ilesib ¥ 3a1a4M MPOEKTA

B menu oTpa3suTh IIEHHOCTh TPOCKTA,
JKEJIAaeMbIii Pe3yJbTaT, JOCTHTAEMbIH TpH
peanuzalMd  TPOEKTa B 3aJIaHHBIX
YCIIOBHSIX.

B 3agavax npoekra mpomucate 3-5
MYHKTOB, KOTOpbIE TOMOTAOT JOCTHUYb
EJTb.

6. Pe3yabTarhl c
(pororpapuamu

NpoeKTa

Kakunx pEe3yNbTaTOB

XOTUTE JOCTUTHYTh IPH
peanu3alyu IpoeKTa.
Kakue pesynbratel ecThb
yXKe ceiuac.

[Mpukpenuts ¢oro
HIPOTOTUIIOB, 3D
Mojieel, CKPHUHBI/BUIEO
dKpaHa (IMOKa3bIBAIOT, KaK
pabotaeTr  mporpamma),
JII00BIE 9JIEMEHTHI,
KOTOPBIC MOKa3bIBAIOT

BBITTOJIHCHUEC IIPOCKTA.

Cpennsis rpynna (5 — 8 kiace)

OOpa3upl MaTepuaIoB TeKylIel aTTecTaluH
Jast Moayas 1. 3D-monenupoBanne

st Tembr: OcHoBbl 3D-MonennpoBanusi B nporpaMmmuaoM komiuiekce KOMITAC-

3D: 3HaKOMCTBO ¢ HHTep(deiicoM, 0OCHOBHbIC HHCTPYMEHThI H Ollepalluu

@dopMar: yCTHBINH OIIPOC

1. Kakwne ocHOBHBIE HHCTpYyMEHTHI B mporpamme Kommac-3D BbI n3yumm?
2. Yro Takoe ackuz?
3. J1s1 9ero ucmonap3yeTcs onepaius “BblIaBIMBaHuE”?

Jast Moayas 1. 3D -moaeaupoBanue
Jast Tembr: Coznanmne 3D moaenu pambl KBaApOKoONTepa
@opMar: yCTHBIA OIIPOC

1. [To kakuM mapameTpam CTOUT CO3JIaBaTh pamy JUlsl KBaJpokonTepa?
2. Kakne MHCTpYMEHTHI HY>KHBI 1151 cozaanust 3D mMomenn pamer?
3. Kakoro pa3mepa Oyzer Baia pama?

Oo0pa3ubl MaTepUAJIOB IPOMEKYTOUYHON aTTECTALUMN

Jast monyas 1. 3D -moneaupoBanue

dopmMmar: yCTHBIA 0IIPOC

Kakwue snemMeHThI 1715 ApoHa Yaiie Bcero nedaratorcs Ha 3D mpunTtepe?

1. B uém 3akmrodyaercs nCnoib30BaHUE JIa3€PHOTO TpaBepa U Gpe3epHOro CTaHKa?

2. Kakum o6pazom nmoaroraBnuBatorcs aeranu k 3D nmewaru?

®opwmart: [IpakTuueckoe 3aHsITHE

WsrotoButhk netanu s apoHa ¢ ucnoib3oBaHueMm 3D mpuHTepa, mazepHOro rpaBepa u

(bpe3epHOTO CTaHKa.

st mopyaisi 2. COopka KBagpokonrepa

®dopmat: yCTHBIH OIpocC

1. Kak pabGoraet nmonéruslii kouTposiep u GPS moayis?
2. Jnst yero Hy»KHa KaMepa Ha JIpoHe?
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3. Kakoii MuHHManbHbI HA0Op OCHOBHBIX 3JIEMEHTOB 3JICKTPOHMKH HYXKEH IS

nosiéra aApoHa?

®opmMar: [IpakTueckoe 3agaHue

CoOpatb APOH M MperoCTaBUTh JOPaOOTKH B KOHCTPYKLIUHU KBaJPOKONTEpA, €CIIN TaKHe
UMeEIOTCs. MOXHO MCII0JIb30BaTh HalleyaTaHHbIE JACTAIIH.

Hast monyas 3. IlnsiotupoBanme.

@opmMar: yCTHBIA OIIPOC

1. Pacckaxute 060 OCHOBaxX W MPUHIUIIOB NuyioTHpoBanust FPV nponos?
2. Kakue pexxumbl onéra cymecTByroT? [ uero oHu Hy>KHbI?
3. Uto Takoe pelThl U KaK UX HAaCTPOUTH?

®opmar: [IpakTueckoe 3agaHue

TpeOyercs BBINOIHUTE MOJETHOE 33/1aHUE, IEMOHCTPUPYS CBOU HABBIKM IHJIOTHPOBAHMS
FPV-npona B peanpHOI cuTyauuu.

st monyais 4. biounoe nporpammuposanune BIIJIA

dopmMar: yCTHBIA OIIPOC

1. Kaxkue cymecTByIOT MporpaMmsl 11t OJI0YHOTO MTPOTPaMMHUPOBaHH??
2. Uro takoe mosnérHoe(as) 3aganne/MIcCus M Kak OHO paboTraeT?
3. Kakune koMaHIpI OTBEUAIOT 3a 3aITyCK MOTOPOB, B3JET U IMOCAKY, MOJIET BIEPE.] U

IIOBOPOT Hampano?

®opmar: [Ipaktuyeckoe 3aganne
Hcnons3zoBare 0104HOE MpOrpaMMUpOBAHUE [Jisi BBINOJHEHUS 3aJlaHUM  KEHCOB
COPEBHOBaHUN M 4eMNUOHATOB 1O ynpasieHuto BIIJIA. OHu nOMKHBI MPOAEMOHCTPUPOBATH
YMEHHUE CO3/aBaTh CJIOXKHBIE MPOTPaMMbl JJIS PEHICHHUS 3a7ad, TPEOYIOIMX TOYHOCTH H

CKOPOCTH BBIIIOJIHCHUS

Oo0pa3ubl MaTepUaJIOB HTOTOBOM ATTECTALMM.
Onucanne mnpoekTa B ¢opMaTe: NPE3CHTALUU, JOHIUHTA, TEKCTOBOIO JOKYMEHTA.

Onucanue JOJDKHO BKIIIOYATh CICAYIOIMUE Pa3aCiibl:

aKTyaJbHOCTb, IPOOJIEMaTHKA, X0 pabOThI, pe3yJIbTar.

1IeJIb,

3ajaund, 0030p aHaJIOToB,

1. HazBanue npoekra 4. AKTyaJIbHOCTH NMPOEKTA 7. Drtanbl BbINOJHEHHUS
OTpa3uTh MOYEMY IPOEKT TakK | MPOeKTa
BakeH U HyxkeH. OOocHymTe, /uid | Pacnucarh mostanmHoO  XoA
4ero OH CO3/1aeTCsl. BBITIOJTHEHUS

2. CocTaB KOMaH/ABI S. AHaJ10r¥ WK IPOTOTHIIBI 8. PesyabTarhl c

Pasmectuts doto
YYaCTHHUKOB  KOMaH/bI
(Mo >KenaHuIo), yKas3arThb
00pa3oBaTeNbHYIO

OpraHM3aluil U KPaTKo
pacckazatb 0 TOM, KaKylo

pOJ'II) BBIITOJIHACT
KaKIbIA YYaCTHUK.
VYkazatn HAaCTaBHHKA

(Ipu HATTMYHH).

[IpencraButh aHau3
CYIIECTBYIOIIUX HAa POCCHUICKOM U
3apy0eXHOM PpBIHKaX MPOTOTHUIIOB
Bamlero npoekra. CpaBHUTENbHASA
XapaKTEPUCTHKA BAIIIEro MPOeKTa U
npototuna  (IeHa,  KayecTBo,
KOJIMYCCTBCHHBIC XapaKTCPUCTHUKU
U T.1L.)

(¢ororpapusamu npoexra
Kakux pe3ynpTaToB XOTUTE
JOCTUTHYTH IIPHU peaan3alvu
IIPOEKTA.

Kakne pe3ynprarhl ecTh yxke
cenyac.

[Tpuxpenurs ¢doto
nporotunoB, 3D Mopenei,
CKpPUHBI/BUIE0 JKpaHa
(moka3pIBalOT, Kak paboTaer
nmporpamma), T00bBIe
AIIEMEHTBHI, KOTOpBIE
MOKA3bIBAIOT  BBIMIOJIHEHUE
IIPOEKTA.

3. IIpodaemaTuka
NMpoeKTa

PackpeiTb Ha peleHue
KaKoi pOOJIEMBI

6. Lles1b M 3a1a4K IpoeKTa

B menm  oTpa3uth  IIEHHOCTH
MPOEKTa, JKeJlaeMbl pe3ynbTar,
JIOCTUTAeMbId ~ TIPH  peaTu3aIiif

9. KoHTaKTBI

Yka3zarh JOCTYITHBIC KaHAJbI
CB3UM (cTpaHuma/rpynmna B
BKonTakTe M/Uan cchlIKa Ha
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HaIpaBJIEH Balll MPOEKT.

IPOEKTA B 3aJaHHBIX YCIOBHUSIX.
B 3amauax mpoekra mpomucats 3-5
INYHKTOB,  KOTOpPBIE  IIOMOTAIOT
JIOCTHYb 1EITh.

TeJerpaM-KaHall/aKKayHT,

noyra u/vunm HOMED

TenedoHa)

Crapmas rpynna (8 — 11 kiacc)

OO0pa3ubl MaTepUaJIOB TEKYLIeH aTTeCTALNHU

st Monyas 1. Coopka u pemont BAC

Jass Tembi: TexHoJI0TMM NPOM3BOACTBA JeTajeld s 0eCNMJIOTHBIX JIETATeJbHbIX
annaparos: 3D-neyars, JazepHas pe3ka u moaeanposanne B CAIIP KOMITAC-3/1

dopmMar: yCTHBIA 0IIPOC

1. Uro Takoe 3D nedats?
2. s gero ucnonbszyercs Gppe3epHbIid CTaHOK?
3. s kakux oTpacien ucnonb3ytot 3D monenupoBanue?

st Monyasi 1. Coopka u pemont BAC

s Tembi: Coopka paziauunbix TUNOB BAC (MyJbTHPOTOPHOrO / camMoOJIETHOTO
THIIA): KOPIYC M IBUTATEJH.

dopmMar: yCTHBIA OIIPOC

1. HazoBute ocHOBHBIE 3Tarbl COOPKU KOpITyca JIpoHa.
2. Uro Takoe drozemsik?
3. I'me HyxKHO pacmonaratb  JBHTaTelw/MOTOPBI  HA  KOpIyce  JpOHA

MYJIBTUPOTOPHOI0/CaMOIETHOTO THIA?
OOpa3upl MaTepuaI0B IPOMEKYTOYHOM aTTeCTallNU
Jast moayaisi 1. Coopka u pemont BAC
dopmar: yCTHBIN OIIpocC

1. Uro Takoe (Iroc 1 U1 4ero OH HyXeH?

2. UYro takoe naiika?

3. Kakue onepauuu B CAIIP HyXHO MCHOJB30BaTh, 4TO OB cO3/1aTh JaHHyr 3D
MO/JIEIIb!

®opwmart: [IpakTuueckoe 3aHsTHE

IIpoBecTn IMAarHOCTUKY HEMCIIPABHOCTEW M MOCIEAYIOIIMNA PEMOHT JpoHa. PacckazaTh
TEXHUKY 0€30IaCHOCTH MpHU cOOpKe/maiKke IpoHa.

st mopyaisi 2. IlporpammupoBanue
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@dopMar: yCTHBIA OIIPOC

1. HaszoBwute THIIBI TEpEMEHHBIX B A3bIKaX IporpaMMupoBanue Python u C++.

2. Ha3zoBute KOMaHIbl, KOTOPBIE OTBEYAIOT 3a B3JIET M MOCAAKY APOHA, a TAKXKE 3a
JBHXXCHUA B HpOCTpaHCTBe?

3. UYro Takoe Arduino u Raspberry Pi?

®opwmart: [IpakTHueckoe 3a1anue

Pa3paborate mporpamMmy, OTOOpPaXAIOUIyId TPACKTOPUIO JIBMXKEHUS KOMTEpa, W
MPOJEMOHCTPUPOBaThL ee paborocnocoOHOCTh. IIpoBecTm TectupoBaHWe U OTJIAIKY
MPOrPaMMHOTO KOJ1a, TIPEJCTABUB MCIIPABICHHBIN KO U 00BSCHUB IIPOIECC OTIIATKH.

Hdast moaysis 3. OTrpadoTka HABBIKOB nuJioTupoBanus I'eockan-Iluonep.

@opmMar: yCTHBIA OIIPOC

1. Yto Takoe aBTOHOMHBIN MOJIET M Kak OH paboTaeT?
2. Kak paboraer 6ubmmorexa OpenCV?
3. Yro Takoe Aruco-mapkepnl?

®opmar: [IpakTueckoe 3agaHue

[Ipo¥iTu Tpaccy Ha BpeMs B CUMYJIATOPE U B )KU3HU Ha [Inonep ['eockan, pemmTh KeUCshl
C COPEBHOBAHUM IO MPOTPAMMHUPOBAHUIO JPOHOB B CUMYJISITOpPAX MOJIETOB.

Just monyJis 4. Kelicbl 10 COpeBHOBATEJIBLHOI JIeTalomieil po00TOTeXHUKeE

@dopmMar: yCTHBIA OIIPOC

1. UTo BXOJUT B COCTaB KOHCTPYKTOPCKOW JOKYMEHTAIUU?

2. Uro Takoe aspodoTochémka?

3. Kaxkoii caMblii pacrpocTpaHEHHbIN THUII MaHHUITYJISITOPS JUIst
BIJIA/poGoToTrexauke?

®opmar: [Ipaktuyeckoe 3aganne

[IpencraBute mpoekt "3axBaT rpysa’, MpoJeMOHCTPUPOBAB pabOTy MaHUIYIATOpa U
MUIOTUPYS KBaJPOKONTED.

PazpaGorate MapmpyT mosi€éta U MmpoBecTH a’dpodoTOCHEMKY € apoHa, 00paboTaTh
dororpaduu, co3ngare NpoAyKT (opToOTOIUIaH, KapTa BeICOT, 3D-Typhl, MaHOpamMbl) HA OCHOBE
C€NaHHBIX CHUMKOB.

OO0pa3ubl MaTepHaJIOB UTOTOBOM ATTECTALMH

Onucanue mnpoekta B ¢opMaTe: NPE3eHTALNH, JIDHAUHTA, TEKCTOBOIO JOKYMEHTA.
Onucanue JOMKHO BKIIOYATh CJEIYIOIIUE pas3fenbl: Ielb, 3aJadd, 0030p aHaJjoros,
aKTyaJIbHOCTb, Mpo0OsieMaTHKa, XOJa paloThl, pe3yJabTaT, XapaKTEPUCTUKH (IapaMeTpbl)
IPOAYKTOBOTO pe3yJibTaTa, SKOHOMUYECKoe 000CHOBaHUE (OI0JKET MPOEKTa), JOMOIHUTEIbHbIE
paszensl O YCMOTPEHMIO IpernojaBaTenis (HalmpuMep, SKOJOTMYecKass M MapKEeTUHIOBas
COCTaBIISIFOLITHUE).

1. Ha3BaHue npoekTa

5. AHaJ10T¥ WM NPOTOTHIIBI

IIpencraButh aHan3
CYLIECTBYIOIUX HA POCCUIICKOM H
3apy0OeKHOM pBIHKaX NPOTOTUIIOB

9. DKOHOMHKA MPOEKTA

IIponucars IIPUMEPHBIE
(UMHAHCOBBIE BIIOXEHUS B
IIPOEKT, CTOMMOCTb IIPOEKTa

Bamero mnpoekTta. CpaBHHUTENbHAs | (CKOJIBKO  TOTPAadeHO  Ha

XapaKTepUCTHKA Balllero NMPOEKTa U | CO3JaHHe

nporotuna  (eHa,  KayecTBO, | HPOTOTHUIA/TOTOBOTO

KOJIMYECTBEHHBIE XapaKTEPUCTHUKH | MMPOEKTA).

1 T.I1.) Kak nnanupyere npojBurarb
MIPOEKT (pexnamuas
KaMIaHus, CO3JIaHue CalTa U
T.0).

2. CocTaB KOMaHABI 6. Llesrs 1 3a7a4n MpoeKTa 10. Pe3yabTaThl ¢

Pasmectuts ¢doto
YYaCTHUKOB KOMaHABI (IO
YKETAHUIO), yKaz3aTh

B wmenmu orTpasurh  LEHHOCTH
MPOCKTA, JKEJIAGMBIH pe3yJbTarT,
JNIOCTUTAEMbIl  TIpH  peayn3aIiuf

(¢ororpadusimu npoexTa
Kakux pe3ynpTaToB XOTHUTE
JIOCTUTHYTh NPH peau3aluu
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00pa3oBaTeIbHYIO

OpraHu3alMio W KpaTko

MPOEKTa B 3aJ]aHHBIX YCIOBHSX.
B 3amauax mpoekra mpomwmcath 3-5

MIPOEKTA.
Kakue pe3ynbTaThl €cTh yxe

pacckazaTb O TOM, Kakylo | IyHKTOB, KOTOpbIE  IIOMOTaloT | ceiyac.

pPOJIb  BBITIOJHSCT KAXIbIA | JOCTUYb LIEHb. [Tpukpenuth ¢dhoto

YYAaCTHHK. VkazaTb nporotunoB, 3D wmomenei,

HacTaBHHKA (MIPH HATHYIUH). CKPHHEBI/BHICO JKpaHa
(moka3pIBalOT, Kak paboTaer
porpaMma), nro0bIe
JJIEMEHTHI, KOTOpBIE
MOKA3bIBAIOT  BBITIOJTHCHHE
MIPOEKTA.

3. IIpodaemaTtuka npoekta | 7. IloTeHnuaabHble 3aka3unku u | 11. TexHu4yeckue

PackpbITh Ha pellieHre Kakoi
MpoOJIeMbl HANpaBJICH Balll
MIPOEKT.

CTEeKX0IepPhI* MPOEeKTa
[Iponucath, KTO MOXET OBITH
3aWHTEpPECOBaH B BalleM IPOEKTE,
1 KTO MOXET BIIMATH Ha HETO.
*Crelikxongep — 3T0 (GU3NUECKOE

WIH IOpPUANYECKOe JMLO,
HAaIpsMyIo 20078 KOCBEHHO
BITUSIIONIICE Ha pa3paboTKy,

pa3BUTHE ¥ MIPUOBLIb POEKTA.

XapakTepPHUCTHKH MPOeKTa
HcxonHbple naHHBIC MPOEKTA!

pacuerbl,  XapakTepUCTUKH
M300pakeHus, (haiinbr
MOJIENI, D3JEMEHTHl  KoJa,
CTPYKTypHBIE cxema-
KOHCTpykuuu. Bce, uro
MOXKET TEXHUYECKU
000CHOBATh CTETICHH

peann3alyy MpoeKTa.

4. AKTYaJIbHOCTh IIPOEKTA

Otpa3ute mOYEMY MPOEKT
TaKk BaXEH W  HYXKEH.
OO6ocHyiiTe, & dYero OH
CO3J1aeTcH.

8. dTanbl BbINOJHEHUS IPOEKTA
Pacnicars [IO3TAITHO X0
BBITTOJIHEHHUS TIPOEKTA.

12. KoHTaKTBI

VYka3aTb JOCTyIHBIE KaHaJIbl
CBs3M (CTpaHMUA/TpyNma B
BKonTtakte n/unu ccplika Ha
TeJerpamM-KaHall/akKayHT,
moura W/Mm HOMEDP
TenedoHa).
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KAJIEHJIAPHBIN YUYEBHbBIN T'PA®UK

Muammas rpynna (3 — 4 kJacce)

IIpunoxenne 1.

Ne Mecsin | Hepeasn | Jdatbi ®opva Kox-0 Tema 3anaTHs Mecto Popma
/o 3aHATHA JacoB HPOBEACHUS aTTeCTaluu
1 JlexumoHHo- 5 Beenenne B wMup BIUIA wu Y cTHBIN ompoc,
MPAKTUYECKOE 3aHATHE CUMYJISITOPBI MPAKTUYECKOE 3aJaHUE
2 JleknmonHo- 2 3nakoMcTBO ¢ Habopom Iluonep YceTHbIi onpoc,
MPAKTUYECKOE 3aHATHE MuHY ¥ yIpaKHEHUS B CUMYJISITOPE MPAKTUYECKOE 3aJaHUE
3 JlexumoHHo- 2 PaGora ¢ KOMIUIEKTYIOIIMMHU JIPOHA Y cTHBIN ompoc,
MPAKTUYECKOE 3aHATHE Y YIIPAKHEHUSI YIIPABICHUS MPAKTUYECKOE 3aJaHUE
JIexkunoHHoO- 2 N3yuenue MIPUEMHUKOB, YcTHbIi onpoc,
4 MPAKTUYECKOE 3aHATHE MepeIaTYNKOB u yIpaBJICHHE MPAKTUYECKOE 3aJaHUE
JPOHOM
5 JlexunoHHO- 2 AKKYMYJSITOPBl U YIPaXHEHUS IO YcTHBIH onpoc,
MIPAKTUYECKOE 3aHATHE MAaHEBPUPOBAHUIO MIPAKTUYECKOE 3aJ]aHUE
6 JIek1moHHo- 2 Hcnonb3oBanue kamepbl B IpOHE U YcTHbIi onpoc,
MPAKTUYECKOE 3aHATHE YIOPaXHEHHS IO MAHEBPUPOBAHUIO MPAKTUYECKOE 3aJaHUE
7 JIeKInoHHO- 2 Pabora ¢ pgaruMkaMu M IIOJIETHBIE YcTHbIi onpoc,
MPAKTUYECKOE 3aHATHE YIpaKHEHUS MPAKTUYECKOE 3aJaHUE
8 JlexuroHHO- 2 BBenenne B mporpaMMHpOBaHHE YcTHBIN ompoc,
MPAKTUYECKOE 3aHATHE JIPOHA U COPEBHOBAHUS MPAKTUYECKOE 3a]JaHNE
JIeknmoHHo- 2 BBenenne B moneTrel Ha  JpOHE YcTHbIi onpoc,
9 MPAKTUYECKOE 3aHATHE [Tnonep-munu 41 TEXHHKA MPAaKTUYECKOE 3aJJaH1E
0e30IMacHOCTH
10 JIeknnnoHHo- 2 OcHOBHEIE MaHEBPHI: B3JICT, YcTHbIi onpoc,
MIPAKTUYECKOE 3aHATHE BHCEHHE, ITI0CaKa MIPAKTUYECKOE 3aJaHUE
11 JIeknnnoHHO- 2 OCHOBHBIE  MaHEBpPBI:  JIBUIKEHUE YcTHbI onpoc,

MMPAKTUYCCKOC 3aHATHC

BIICpC-HA3al, BJICBO-BIIPABO,

IMMPAKTUYCCKOC 3aJaHNC
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mocajaka

12 JleknmoHHoO- N3ydyeHue OCHOBHBIX  MaHEBPOB: YcTHbli onpoc,
IIPAKTUYECKOE 3aHITHE MaHEBp «KBaJIpaT» IIPAKTUYECKOE 3a/IaHNe
13 JlekumoHHO- HN3ydyeHue OCHOBHBIX MaHEBPOB: YcrHblii onpoc,
IIPAKTUYECKOE 3aHITHE MOJIET MO KPYT'y, BUCEHUE «OOKOM» IIPAKTUYECKOE 3a/IaHHe
JleknmoHHoO- HN3ydyeHue OCHOBHBIX  MaHEBPOB: YcTHbli onpoc,
14 MIPaKTUYECKOE 3aHATHE NOJIET BIIEPEA-HA3aJ U BJIEBO-BIIPABO MIPaKTUYECKOE 3a/I1aHHE
«OOKOMY, IocagKa
15 JlekumonHo- N3ydyeHue OCHOBHBIX MaHEBPOB: YcTHbIi onpoc,
MPAKTUYECKOE 3aHATHE 110J10Ca NPENSATCTBUI MPAKTUYECKOE 3aJaHUE
JlekumonHo- HN3ydyeHue OCHOBHBIX MaHEBPOB: YcTHbIi onpoc,
16 MIPaKTUYECKOE 3aHATHE 1oJioca MPENnITCTBUN (COPEBHOBAHUE MIPaKTUYECKOE 3a/I1aHHe
Ha BpeMs)
JlexuuMoOHHO- 3HaKOMCTBO ¢ cumynstopom ARA VYcTHbIi onpoc,
17 IIPAKTHYECKOE 3aHATHE AgroTechSim 51 ero IIPaKTUYECKOE 3a/1aHHE
(O YHKITMOHATTLHBIMHA BO3MOYKHOCTSIMU
Jlex1oHHO- Pabora ¢ cumynsropoMm: BBIOOD YcTHBI omnpoc,
18 MIPAKTUYECKOE 3aHATHE MYJIBTUPOTOPHOTO BILIA u MIPAKTUYECKOE 3aJaHUE
MIPOXO0XKJACHUE TOTOBOU TPACCHI
JleknmonHo- PenaktupoBanue roroBoi KapTel JIst YcTHbIi onpoc,
19 MPAKTUYECKOE 3aHATHE 3aJaHHBIX YCIIOBUM: BBIOOD MPAKTUYECKOE 3aJaHUE
camouietHoro BITJIA u npoxoxeHue
Tpaccel Nel
JleknmonHo- PenaktupoBanue roroBoi KapTel JIst YcTHbIi onpoc,
20 MPAKTUYECKOE 3aHATHE 3aJJaHHBIX YCIIOBUM: BBIOOD MPAaKTUYECKOE 3aJJaH1E
rubpugHoro BIUIA u mpoxoxiaeHue
Tpaccel Ne2
JlekumonHo- Coznanue COOCTBEHHOM KapThl st YcTHbIi onpoc,
21 MPAKTUYECKOE 3aHATHE 3aJJaHHBIX YCIIOBUM: BBIOOD MPAaKTUYECKOE 3aJJaH1E
MYJIBTHUPOTOPHOTO BILUTA u
MPOX0KJICHUE TPACCHI
22 JIeknnoHHO- Coznanue COOCTBEHHOM KapThl st YcTHBIN onpoc,
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IMPAKTUYCCKOC 3aHATHC

3aJJaHHbIX YCIIOBHI: BbIOOp
camonetHoro BIIJIA u npoxoxnaeHnue
TPacchl

IMPAKTHUYCCKOC 3aJaHNC

23

JlexmonHo-
MPaKTUYECKOE 3aHATHE

Co3nanne COOCTBEHHOW KapThl C
SMYJISIIMEH  TOTOJAHBIX  YCJIOBHUIA:
BEIOOp MynbTUpOTOpHOTO BITJIA 1
IPOX0KJICHUE TPACCHI

YceTHBIN onpoc,
IIPAKTUYECKOE 3a7aHHE

24

JlexmoHnHo-
MIPaKTUYECKOE 3aHATHE

Co3manne COOCTBEHHOW KapThl C
SMYJISIIMEH  TOTOJHBIX  YCJIOBUM:
BeIOOp  tHOpumHoro  BIUUIA wu
MIPOX0XKJICHUE TPACCHI

YcTHBIN ompoc,
IIPAKTUYECKOE 3a7aHNE

25

JlexmnoHnHo-
MIPAKTUYECKOE 3aHATHE

[IpakTuka I10JIETOB BAC
CIIOPTUBHOTO THIIA.
KBanudukanuoHHple  BBUIETHI B
IOJIETHOM CUMYJISITOPE.

YcTHBIN ompoc,
IIPAKTUYECKOE 3a7aHNE

26

JlexmnoHHo-
MPaKTUYECKOE 3aHATHE

[IpakTuka 10JIETOB BAC
CIIOPTUBHOTO THUIIA.
KBanudukanmoHHple  BBUIETBI B
HOJIETHOM CUMYJISITOPE.

YcTHBIH onpoc,
[IPaKTUYECKOE 3aJaHUE

27

JlexumonHo-
MPAKTUYECKOE 3aHATHE

[IpakTuueckue TMIOJICTHI Ha
CIIOPTUBHBIX KBaApOKONTEpax.
[IpoxoxxaeHne  Tpaccel:  TPOJET
4yepe3 KOJbIO (MCTOJb3ysl TOTOBBIM
kBasipokontep «llrnonep Mmunm»

YcTHBIN ompoc,
IIPAKTUYECKOE 3aTaHHE

28

JlexumonHuo-
MPaKTUYECKOE 3aHITHE

[IpakTnueckue T1OJIETHI Ha
CHIOPTUBHBIX KBaJpOKOMNTEpax.
[IpoxoxkaeHue Tpaccel: pa3BOpOT Ha
180, mosieT BHM3 IO TOPU3OHTAIH
(mukupoBaHue, BBIXOJ] u3
MUKUPOBAHUS) - KaK B CUMYJSATOPE,
TaK ¥ Ha OTKPBITOM TIJIONIA/IKE

YcTHBIM ompoc,
[IPAKTUYECKOE 3a1aHHE

29

JlexmonHo-

IIpakTHyeckoe 3aHsATHE MO COOpKE

Y CTHBIN ompoc,
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IIPAKTUYECKOE 3aHATUE KBaJIpOKoOIITEpa u3 TOTOBBIX IIPAKTUYECKOE 3a7aHHE
KOMIUIEKTYIOIUX
JleknmonHo- 2 [IpakTrueckoe 3aHATHE TO COOpKe YcrHblit onpoc,
30 IIPAKTUYECKOE 3aHATUE KBaJIpoOKoIITEpPa u3 TOTOBBIX IPAKTUYECKOE 3a7aHKe
KOMIUIEKTYIOLIUX
31 JlexuroHHO- 2 [IpakTrueckoe 3aHATHE IO PEMOHTY YceTHBIN onpoc,
IIPAKTHUYECKOE 3aHATUE JPOHOB IIPAKTUYECKOE 3aJaHHE
32 JlexumoHHoO- 2 [IpakTuueckoe 3aHsATHE O PEMOHTY YcTHbI ompoc,
IIPAKTHUYECKOE 3aHATUE JPOHOB IIPAKTUYECKOE 3aJaHNE
Wrorosas arrecranus 4
Cpenusis rpynna (5 —7 kJjacc)
Ne dopma Kon-Bo Mecro ®opma
Mecsin | Hemeast | JlaThl P Tema 3anaTusa P
n/n 3aHATHS 4acoB IIPOBEJCHUS aTTecTaluu
JlexunoHHO- OcHoBBI 3D-MonenupoBaHus B
MIPaKTUYECKOE nporpaMMHOM  Komruiekce KOMITAC- YcTHBIN ompoc,
1 3aHATHE 2 3D: 3HakOMCTBO C  uHTepdeiicom, MIPAKTHYECKOE
OCHOBHBIE HMHCTPYMEHTBI U OI€paluu 3aJlaHue
(mpakTHYEeCKue YIpakKHEHUS)
JlexunoHnHo- 2 YeTHBIR onpoc
! Co3znanue 3D MOJIETH pambl poc,
2 MIPAKTHYECKOE MIPaKTUYECKOE
KBaJIpOKoOIITEPA
3aHATHE 3aJlaHue
JlekoHHO- 2 YcTHbIi omnpoc,
IIpoexkTupoBaHue 3alUTHI MPONEIIEPOB
3 IIPAKTHYECKOE IIPaKTUYECKOE
JUTSL KBQApOKOMTEpa
3aHATHE 3aJlaHue
JlekunoHHO- 2 YcrHbIi onpoc,
Co6opka 3D-mozmenu KBagpoKONTEpa U3
4 MIPaKTHYECKOE MIPaKTHYECKOE
OTJIEIbHBIX KOMIIOHEHTOB
3aHATHE 3aJlaHue
JlexumonHo- 2 YcTHbIN ompoc,
IIpuMeHeHne TeKCTyp U peHepuHr B 3D-
5 IIPAKTHYECKOE IIPaKTUYECKOE
MOJIEJTUPOBAaHUH
3aHATHE 3aJlaHue
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JlexkimoHHO-

IToaroroBka wmogmeneir k 3D meuaru:

YcrHblit onpoc,

6 MPAKTUYECKOE MPaKTUYECKOE
MpOBEpPKa TOTOBHOCTH M ONITUMHU3AIUS
3aHATHE 3aJlaHnue
JIek1ImoHHO- [IpakTueckoe  3aHsTHE: 3D-neuathb YcrHblii onpoc,
7 MPaAKTUYECKOE Mojejaer ¢ uchoab3oBaHMeM — 3D- MPaKTUYECKOE
3aHATHE MIPUHTEPA 3aJlaHue
JlexkmoHHO- 8 YcrHblit onpoc,
HsroroBiienne jgerajled C  ITOMOIIBIO
8 MPAKTUYECKOE MPaKTUYECKOE
JIA3epHOTO TpaBepa u (Ppe3epHOro cTaHka
3aHATHE 3aJlaHnue
Jlexumonno- Omnpenenenue uened u TpeOOBaHMM K YcTHbIi omnpoc,
9 MPaAKTUYECKOE cOOpKe KBaJIpoKoMTEpa MPaKTUYECKOE
3aHATHE 3aJlaHne
JIlex1moHHo- COopka pambl U YCTAaHOBKa MOTOPOB YcrHblit onpoc,
10 [IPAKTHYECKOE [IPaKTUYECKOE
3aHATHE 3aJlaHnue
JIeKk1noHHO- [TogkmroueHne 1IaTHl  pacHpenesIeHUs YceTHBIi onpoc,
11 MPaKTUYECKOe MATAHUS U aKKYMYJISITOPOB MPaKTUYECKOE
3aHSATHE 3aJJaHue
JlekunoHHO- [TogknroueHne  KOHTpoJIepa  IOJIETA, YcTHbIi onpoc,
12 IIPAKTHYECKOE GPS-monyns " IIPUEMHHKA IIPaKTUYECKOE
3aHATHE paguoynpaBICHUS 3aJlaHnue
JIek1ImoHHO- [Tonkmouenune FPV-kamepsl YceTHbIi onpoc,
13 MIPAKTHYECKOE MIPaKTUYECKOE
3aHSATHE 3aJJaHue
JlexunoHnHoO- TecTtupoBanue 1 HaCTpONKa YcTHBI onpoc,
14 MPaKTUYECKOE MPaKTHUYECKOE
3aHATHE 3aJIaHnue
JIekioHHo- HcneiTanue, ontumusanus H IEpBbIE YcrHbIi onpoc,
15 MIPaKTHYECKOE ITOJIETHI MIPaKTHYECKOE
3aHSTHE 3aJJaHue
16 JlexunoHHO- JlopaboTka KOHCTPYKIIUU YcTHBI onpoc,
MPaKTUYECKOE MPAKTHUYECKOE
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3aHITHE 3a/1aHHe

JlexunoHHO- Bsenenue B ynpasienue FPV-gponamn: YceTHBIN onpoc,

17 MIPaKTUYECKOE OCHOBBI IUJIOTUPOBAHUSA U TEXHUYECKUE MPaKTHYECKOE
3aHATHE HaBbIKU 3aJlaHue

JlekuoHHo- [Ipuniuner  ynpasienus FPV-gponowm: YcrHblit onpoc,

18 IIPAKTHYECKOE Pa3HOBUIHOCTH M PEXHUMBI YIPABJICHUS, IIPaKTUYECKOE
3aHITHE METO]Ibl pabOThI CO CTUKAMU 3a/1aHHe

JlekunoHHO- IIpaktnueckue ynpaxhHenus: [logbem u YceTHBIN onpoc,

19 MIPaKTUYECKOE CITYCK, yIpaBJICHUE CKOPOCTBIO, MPaKTHYECKOE
3aHATHE OCTaHOBKA U IIOCAJIKa 3a/1aHHE

JlekunoHHO- Hacrtpoiika  peiTos: Ontumuzanus YceTHbIi onpoc,

20 IIPAKTHYECKOE YYBCTBUTEIBHOCTHU YIIPaBICHUS [IPaKTUYECKOE
3aHITHE 3a/laHHe

JlekroHnHo- [Toner B pexume "CTAB" YceTHbIi onpoc,

21 IIPAKTHYECKOE IIPaKTUYECKOE
3aHATHE 3aJlaHue

JIekmmoHHO- [Toner B pexxume "LEVEL" YcTHbIi onpoc,

22 MPaKTUYECKOE MPaKTHUYECKOE
3aHATHE 3a/1aHHE

JIek1ImoHHO- [Toner B pexume «<ACRO» YceTHbIi onpoc,

23 MIPAKTHYECKOE MIPaKTUYECKOE
3aHATHE 3aJlaHue

JlekunoHHO- BeimosmHenne  3agaHuii B TOJIETE. YcTHbIi onpoc,

24 MPaKTUYECKOE IIpuMeHEeHNEe HABBIKOB B IPAKTHYECKHUX IIPaKTUYECKOE
3aHATHE YCIIOBUSX 3a/1aHHe

JlekunoHHO- Beenenne B OmouHoe YcrHbIi onpoc,

MIPAKTHYECKOe nporpammupoBanue s BAC: ocHOBBI U MPaKTUYECKOe
25 3aHATHE Buabl mporpamm (Scratch, Blockly nu 3aJlaHue

apyrue) YmpaBieHHe KBaJIpOKOITEPOM
ITnonep MuHu
26 JlexunoHHO- OCHOBHBIE aJITOPUTMBI ABMXKEHUS JUISI YcTHBI onpoc,
IIPAKTHYECKOE BILJIA ¢ ucronb30BaHHEM OJIOYHOTO ITPAKTUYECKOE
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3aHATHE IPOrPaMMHUPOBAHUSL. 3aJlaHue
JIlekunoHHO- 2 Pa3zpaboTka mpocTeiimmx mporpamm AJis VYcrHblii onpoc,
27 MPAKTHYECKOe BBITIOJTHEHUS TTOJIETHBIX 3a/JaHUM. MIPaKTUYECKOe
3aHITHE 3aJlaHue
JlexkimoHHO- 2 Pa3paboTka anropuTMOB HaBUTAIIUU IS YcrHblit onpoc,
28 IIPAKTHYECKOE BIUIA ¢ wucnons3oBanueM  Scratch, IIPaKTUYECKOE
3aHATHE Blockly u npyrux nmporpamm 3a/1aHKe
JIlekunoHHO- 2 Pa3paboTka anropuTMOB HaBUTAIUU IS YcrHblii onpoc,
29 MPAKTHYECKOE BIUIA ¢ wucnons3oBanuem  Scratch, MIPAKTUIECKOe
3aHATHE Blockly u gpyrux nporpamMm 3aJlaHue
Jlex1moHHo- 2 [IpoekTupoBanue W  MOJAEIUPOBAHUE YceTHbIi onpoc,
30 MIPaKTUYECKOe MOJICTHBIX MHCCHUM C HCIIOJIb30BAHUEM MPaKTUYECKOE
3aHATHE OIOYHOTO  TPOrpaMMHUPOBAHUSA  JUIS 3a/laHue
BILIA.
JlekunoHHO- 2 Ucnonp3oBanne 0JI094HOTO YcrHblii onpoc,
31 MPaKTUYECKOE IpOrpaMMHUpPOBaHUS BUHHA R MPaKTUYECKOE
3aHATHE BBITIOJIHCHUS 3a/TaHAI KeicoB 3a/1aHne
COPEBHOBaHUM U YEMIIMOHATOB
32 JlexmoHHO- 2 Hcnons3oBanue 0JI09HOTO YcTHBIN ompoc,
MPaKTUYECKOE IpOrpaMMHUpPOBaHUS BILJIA TUTSt MIPaKTUYECKOE
3aHSITHE BBITIOJTHEHUS 3aaHui KEHCOB 3aJlaHue
COpEeBHOBaHUM U yeMnuoHaToB. Keiicsl ¢
copeBHoBanuii bBIIJIA mno OnouHoMy
nporpamMmmupoBannio bAC
Hrorosas 4
aTTecTaIus
Crapmas rpynna (8 — 11 kuacc)
No ®dopma Kon-Bo Mecto ®opma
/11 Mecs | Hexeast | Jlaret SaHSI{)TI/IH 4acoB Tema sansus MIPOBEACHUS aTTecF;aupm
1 JIekiimoHHO- 2 TexHOoI0ruKM MPOM3BOACTBA JETANCH IS YcTHBIN onpoc,
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IIPAKTUYECKOE becnimnorHeix JlerarenpHbix AnmnapaTos: IIPAKTUYECKOE
3aHATHE 3D-neuars, Ja3zepHas pe3ka u 3aJlaHue
mojaenupoBanue B CAIIP KOMITAC-3]]
JlexunoHHO- Coopka  paznuunbix  tUnmoB  BAC YerHbI onpoc,
2 MIPaKTUYECKOe (MyIBTHPOTOPHBIX  /  CaMOJIETHBIX): MIPaKTUYECKOE
3aHATHE KOPILYC M JIBUraTeln 3aJlaHue
JlexkmoHHO- YcrHblii onpoc,
3 MIPAKTUYECKOE [Talika: pemeHne CI0KHbIX 3a1a4 [IPAKTUYECKOE
3aHATHE 3aJlaHue
JlekunoHHO- C6opka  paznmuunbix  THHOoB  BAC VeI onpoc,
4 IIPAKTUYECKOE (MyJIBTUPOTOPHBIX ~ /  CaMOJIETHBIX): IIPAKTUYECKOE
3aHATHE MOJIETHBIN KOHTpOJLIED, paauo- 3aJlaHue
nepelaTuuKu
JlekunoHHO- Co6opka  paznmuunbix  THHoB  BAC VYerHbI onpoc,
5 IIPAKTUYECKOE (MyJIBTUPOTOPHBIX  /  CaMOJIETHBIX): IIPAKTHUYECKOE
3aHATHE NUTAaHUE U  JJIEKTPOHUKA (JaT4MKH, 3aJlaHue
T'MPOCKOII, aKCEIEPOMETP)
JlexunonHo- Coopka  paznuunblx  THnoB  BAC YeTHBI onpoc,
6 MIPaKTHYECKOE (MynbTUPOTOPHBIX ~ /  CaMOJIETHBIX): IIPaKTUYECKOE
3aHATHE YCTaHOBKA KaMepBI 3aJlaHue
JlexupoHHo- Pemont BAC: PEMKOMILIEKTHI, ¥ CTHbIH onpoc,
7 IIPAKTHYECKOE IIPAKTUYECKOE
MHCTPYMEHTHI U 0€3011aCHOCTh
3aHATHE 3aJlaHue
Jlexunomto- Pemont BAC: Ke#cChl, pPEMKOMIUIEKTHI, ¥ CTHbIi onpoc,
8 MIPAKTHYECKOe MPAKTHYECKOE
MHCTPYMEHTHI M 0€3011acHOCTh
3aHATHE 3aJlaHue
JlexunoHnHo- Beenenue B nporpammupoBanune BITJIA VYcerHBI onpoc,
9 IIPAKTHYECKOE Ha Python u C++. OcHOBBI M NpUMEpHI IIPAKTUYECKOE
3aHATHE MCIOJIb30BaHUs 3aJlaHue
JlexunoHnHo- IIpakTueckue HaBBIKU VYeTHBIH onpoc,
10 MIPAKTUYECKOE IIporpaMmmMupoBaHus i keica Nel MIPAKTUYECKOE
3aHATHE PaboTa ¢ AaHHBIMM M KOMaHAAMHU JUIS 3aJlaHue
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YIpaBJICHUA OPOHOM. Harmmcanue KoJa
JJIA B3JI€TA, ITOJICTA M ITOCAAKH

JlekimoHHO- JlomoIHuTEIbHBIC KOMAaHbI st YcrHblii onpoc,
IIPAKTHYECKOE IIPOrpaMMHUPOBAaHUS APOHA IIPaKTUYECKOE
11 3aHATHE JloGaBieHre JOMOJHUTENBHBIX TOYEK 3a/laHue
IOCaJKHU. [IpakTueckoe
nporpaMmmupoBanue s kerica Nel.
JlekunoHHO- IIporpammupoBanue VYerHbI onpoc,
12 MIPaKTUYECKOE MUKPOKOHTPOJIJIEPOB Ha npumepe MPaKTUYECKOE
3aHATHE Arduino u Raspberry Pi. Ilpaktuueckoe 3a/1aHHe
IporpamMmmupoBaHue 1 keiica Nel.
[IpakTHyeckoe MPOrpaMMUPOBAHUE IS YcrHbIit onpoc,
JlekunoHHO- keilca Ne2. CkaHUpOBaHHE METOK H IIPAKTUYECKOE
13 MIPaKTUYECKOe pabota c KaMepou. OCHOBBI 3a1aHue
3aHATHE TEXHUYECKOTO 3peHus B
IPOrpaMMHUPOBAHUH JPOHA
JlekunoHHO- [IpakTHyeckoe NPOrpaMMUPOBAHUE IS YcerHbIi onpoc,
14 MPAKTUYECKOE keiica Ne2. Pa3paboTka mporpaMmsbl IJis MPAKTUYECKOE
3aHATHE OTOOpaXeHUs] TPACKTOPUHU  JIBHIKEHUS 3a/1aHue
KOITepa.
JlexunoHHO- IIpakTHueckoe NpOrpaMMHUPOBAHKE MJIS VYerHBI onpoc,
15 MPaKTUYECKOE Keiica Ne2. [IporpammupoBanue MIPaKTUYECKOE
3aHATHE IPYIIIOBBIX IIOJETOB: 3aXBaT METKH H 3a/1aHHe
rpy3a
JlexunoHnHo- IIpakTHueckoe NpOrpaMMHUpPOBAHKE JJIS VeI onpoc,
MPaKTUYECKOE keiica Ne2. TectupoBaHue U OTIagKa MPaKTUYECKOE
16 3aHATHE MIPOrpaMMHOTO  KOJa 1 JIPOHOB. 3a/1aHHe
[IpakTHueckue TpUEMbI U METObI
MCIPABIIEHUS OIINOOK
JIlekunoHHO- OcHOBBI YIIPaBJIECHUS YcrHbIi onpoc,
17 MIPaKTUYECKOe MPOTrpaMMHUPYEMBIMHU JTpOHAMU B IIPaKTHYECKOE
3aHATHE CUMYIATOpe: 6€30MaCHOCTh M HACTPOMKa 3a/1aHne
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(ma  nmpumepe I'eockan  Iluownep,
CUMYJISITOP).

JlekuoHHo- [IpakTHueckue  HaBBIKM  yIPaBJICHUS YcrHblii onpoc,
18 MIPaKTUYECKOe JIpOHOM B cuMmyiistope: padora ¢ ROS MIPaKTUYECKOe
3aHITHE 3a/laHHe
JlexunoHHO- IIpakTHueckue  HaBBIKM  YIIPaBJICHUS VYerHbI onpoc,
19 MIPaKTUYECKOE IpOHOM B CcHUMYyJISITOpe: pabotra ¢ IIPaKTUYECKOE
3aHsATHE OpenCV 3aJJaHne
JlekunonHo- [IpakTHueckue  HaBBIKM  YIpaBJICHUS VeIl onpoc,
20 MPAKTUYECKOE l'eockan  IluoHep B  cHUMYJATOpE. MPAKTUYECKOE
3aHATHE [IporpammupoBanue ABTOHOMHOT'O 3a/1aHue
110JIETA
JlekunonHo- [IpakTHueckue  HaBBIKM  YIpaBJICHUS Vel onpoc,
21 MPAKTUYECKOE l'eockan  IluoHep B  cHUMYJATOpE. MPAKTUYECKOE
3aHATHE [IporpammupoBanue ABTOHOMHOT'O 3a/1aHue
IOJIETA
JlexunoHHO- IIpakTHueckue  HAaBBIKM  YIPABIICHUSA VYerHBIT onpoc,
29 IIPAKTHYECKOE I'eockan  IlmoHep B  cumymnsTOpE. IIPAKTUYECKOE
3aHATHE WHcTpyMeHTBI Ui pacro3HaBaHUS 3a/1aHHe
Aruco-mapkepoB
JlexunoHHO- [IpakTHueckue  HaBBIKM  YIIPaBJICHUS VYerHbI onpoc,
IIPAKTHYECKOE I'eockan  IlmoHep B  cumynsTOpE. IIPAKTUYECKOE
23 3aHATHE WHCTpyMEHTBI U1 IPOrpaMMHUPOBAHUS U 3aJlaHue
CUMYJIALMU  pabOThl  CBETOAMOAHOM
JICHTBI
JlekunoHHO- Pemienne kelcoB COpPEBHOBaHUU 110 YcrHbIi onpoc,
24 MIPAKTHYECKOE MIPOrpaMMHUPOBAHUIO JPOHOB B IIPaKTHYECKOE
3aHATHE CUMYJISITOpax 3aJlaHue
JlexunoHnHo- Keiic 1. 3axBar rpy3a. VeI onpoc,
25 MPaKTUYECKOE IIPAKTUYECKOE
3aHATHE 3a/I1aHHe
26 JlexunoHHO- Keiic 1: 3axBar rpy3a - Pazpaborka 3/1- YcTHBI onpoc,
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MPAKTHYECKOe MOJIEJIH U YepTexe MPAKTHYECKOE
3aHATHE 3aJlaHue

JlekuoHHo- Keiic 1: 3axBar rpy3a - CoOopka YcrHblii onpoc,

27 IIPAKTHYECKOE MaHUIyJIATOpa IIPAKTHYECKOE
3aHATHE 3aJlaHue

JlexunoHHO- Keiic 1: 3axBar rpy3a - Ilpe3zenrtanus VYerHbI onpoc,

28 MPAKTHYECKOe MPOEKTa MPAKTHYECKOE
3aHATHE 3aJlaHue

JlekumoHnHo- Keiic 2: Aspodorocremka - Benenue VYcrHblii onpoc,

29 [IPAKTHYECKOE IPAKTHYECKOE
3aHATHE 3aJlaHue

JlexkumonHo- Keiic 2: Aspodorocremka - PazpaboTka VeIl onpoc,

30 MPAKTHYECKOe MapiIpyra nojera MPAKTHYECKOE
3aHATHE 3aJlaHue

JlexumonHo- Keiic 2: AspodoTtocreMmka - DoTocreMka YcTHbIl onpoc,

31 MPaKTUYECKOE MPaKTUYECKOE
3aHATHE 3aJlaHue

32 JlekumoHnHo- Keiic 2: AspodoTrocremka - ObpaboTka VeIl onpoc,

MIPaKTHYECKOE ¢dororpaduit IIPaKTUYECKOE
3aHATHE 3a/laHne

Hrorosas
aTTecranus
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