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Kypcbl noBbilweHUA KBanndpunkaumn:
000 «Coro3 JHepreTnkoB MoBoOMXKbLA»
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JononHutenbHasa npodgeccnoHaribHaa nporpamMma — nporpamma
noBbiWeHUA KBanudpukaumm «Cneymanmuct no aKcnnyataumm 6ecnmumnoTHbIX
aBMaLUMOHHbIX CUCTEM» (ANCTAaHLUMUOHHbIN hopmar)

YyebHo-TemaTniecknin nnaH Ha 16 Yyacos:

 Pasgen 1. Beegenne B BAC. BAC B npaBoBom none - 4 yaca
 Paspgen 2. OcHoBbl yrnpasneHust n nunotnposaHns BAC — 10 yacos
« [lpakTnyeckoe 3aHATUE (OYHO) — 2 Yaca

Bpema nposeageHna 9-13 dpespana 2026 roga (npaktuyeckoe 3aHaTue 14 doeBpans 2026 ropa)

MecTo npoBeaeHNsA nNpakTUYECKNnX 3aHATUN:
r. Camapa, MacneHHukoBa, 37 (KBaHtopnym Camapa)
r. ToneatTn, KOXXHOe wocce, 165 (KsaHTopuym XKurynesckasi 4OSIMHA)

[OKYMEHTbI:

- 3aABfIeHNE Ha 3a4nNCreHne

- cornacue Ha 06paboTKy nNepcoHarnbHbIX JaHHbIX

- forosop

- nacnopT 1-2 cTpaHuua (CkaH-Konusl), OKyMeHT 06 obpasoBaHuK (CKaH-KOMnSA)




[JononHuTtenbHble 00LWeoOpa3oBaTenibHbIe MPOrpamMmmbl

JononHutenbHasa obweobpa3oBaTenbHasa ooLwepa3BMBaloLWas nporpamma
«OCcHOBbI COOPKU M ynpaBrieHUs 6ecnUNOTHbIMMU NeTaTeNnbHbIMU
annapatamm»

L BBoAHbLIV ypOBEHb J

L BeeneHue B BINJIA n ocHoBbI NMoTupoBaHus (pabota ¢
MHorodyHKUMOHaNbHbIM y4ebHO-MeToan4YeCckuM Kommnriekcom ['eockaH
[TnoHep)

L ABTOHOMHBLIE MUccun U ocHoBbl 3D MoaennpoBaHus (paboTa c
Obpa3oBaTenbHbIM KBagpokontTepom ['eockaH lNuoHep MuHun n 3-14
MPUHTEPOM 3EHUT)




O6opynoBaHue NeockaH NnoHep
https://www.geoscan.ru/ru/products/pioneer/copter

Habop onga co3paHna n nporpaMmMmupoBaHusa 6eCnUMOTHbIX JfieTaTesibHbIX
annapaToB, KOTOPbIN MNO3BOJIUT YYEHUKAM LUKOJ1, aBUaMoenbHbIX CeKUnUn
N KPY>XKOB POOOTOTEXHMKN OCBOUTL NOJIe3Hble HaBbIKU U Y3HATb O
coBpeMeHHbIX npocdeccusax. C nomowbio Habopa «leockaH lNoHep» Bl
CMOXeTe MHTerpupoBaThb nocnegHne TeXHN4YecKkne AOCTMKEHUA B Y4E€OHbIN
npouecc.

« basoBas nnarta

* AKKymynsatTopHas batapes

« 3apsgHoe YyCTPOMUCTBO

* [lynbT paguoynpaBneHusd

* Moaynb pacwmpeHus

« Habop ansa cbopku pamebl

* KoMnnekt MoTopoB

«  KoMnnekT KpenexHbIX 3f1IEMEHTOB
« Komnnekt Bo3ayLWHbIX BUHTOB

*  WHCTPYMEHTbI, MHCTPYKLMSA MO 3KcnnyaTayum
* PemkomnnekT - 'eockaH [NnoHep



https://www.geoscan.ru/ru/products/pioneer/copter

O6opynoBaHue [eockaH NMnoHep MuHum
https://www.geoscan.ru/ru/products/pioneer/mini

NeockaH lNnoHep MuHu ¢ pemKkoMnnekTom — obpasoBaTtenbHoe bBC
MYJFbTUPOTOPHOro TMNa ¢ MakCuManbHon B3neTtHon maccoun go 150 r,
KOTOpoe cooTBeTCcTBYeT no3uuumn «fporpammmpyembin y4eOHbIN
KBagApoKonTep» U3 Metoanvyeckux pekomeHgaumm MmHuncrepcraa
npocBeweHns PP no co3gaHnio U OCHaLLEHUIO KInaccoB A o0y4vyeHus
nporpammam CIO B cchepe pa3paboTkm, nponsBoaCcTBa U IKCNNyaTauum

_ BAC.
Mopaynb aBTonMoTa ¢ Buaeokamepom

AKKymynaTopHas 6aTtapes

3apsigHOe YCTPOMCTBO

KaHan akyctndeckum

3awmTa BO34YLLHbIX BUHTOB, HOXKMN

Pama, Kpbiluka

KomnnekT MoTopos

KomnnekT Bo3ayLUHbIX BUHTOB
NHCTPYMEHTbI, MIHCTPYKLUMUS NO 3KCNyaTaunm
[ynbT pagmnoynpaBneHnsi ¢ NPUEMHNKOM
PemkomnnekT - 'eockaH NnoHep MuHK



https://www.geoscan.ru/ru/products/pioneer/mini

OGopynoBaHne CumMynaTop py4yHoOro yrnpaBrneHus

KBagpokontepamu rimHeuku «F'eockaH lNnoHep»
https://www.geoscan.ru/ru/software/pioneer drone sim

Pioneer Drone Sim — ob6pa3oBaTenbHoe NnporpaMmmMHoe obecneyeHue ons
OCBOEHUSs1 HaBbIKOB NUITOTUPOBaHMUA: OT 6a30BbIX NPUEMOB 40
NPoOABUHYTbLIX TPIOKOB. Habop pexnmoB, HacTpanBaemas p1u3mka noneta u
AeTanbHaa HacTpPoMKa ynpasBrieHUs obecneynBaloT peanmucTUYHbIe
TPEHUPOBKU U 3axXBaTbIBaloLMe KOMaHOHbIe FOHKU

Tpwn YypPOBHS CITIOXHOCTH:
« Navigation — ctabunbHbIi nonet 6e3 Heo6xoANMOCTH YPOKH
NOCTOSAAHHbIX KOPPEKTUPOBOK 3a CYET yAep>KaHna APOHOM MO3nLUK "
N BbICOThI. [ogxoanT HOBMYKaAM M OMNbITHLIM NOSIb30BaTENAM NS MHCCHH
BbIMNOSTHEHNA TOYHbLIX MAHEBPOB M CLEMKN C 3a4aHHOW MO3ULMN.
« AltHold — nnaBHOe ynpaBneHne ApoHOM 3a cYeT cTabunusaunu
MO rOPU3OHTY W BbICOTE C OrpaHNYeHnEM YrioB HaknoHa 6e3
yaepxaHus nosuumn. Nogxoant ans obyvyeHnsa n HavymHarLwmx
NWOTOB. FOHKH
» Acro (Acrobatic) — nonetbl 6e3 cTabunmsaumm n NONMHOCTLIO

py4HOe ynpaBreHue kontepoMm. [loaxoamT Ansi roHoK, oTpaboTKu MYNIbTUNNEEP
TPIOKOB 1 MaHEBPOB.

TPEHHPOBKH

KOHCTPYKTOP

B



https://www.geoscan.ru/ru/software/pioneer_drone_sim

O6opynoBaHue NeockaH Cumynartop
https://www.geoscan.ru/ru/products/pioneer/simulator

FeockaH CumMynaTop — 3TO YAOOHbLIN MHCTPYMEHT CO3AaHusA,
TeCTUPOBaAHUA U HACTPOMKM NOJIETHLIX 3a4aHUN ANA obpa3oBaTeNibHbIX
kBagpokontepoB «[MlmoHep MuHn» n «F'eockaH NMuoHep».

[1Ba ypOBHS CIOXXHOCTH:

* [leco4vHunua (f1ierknMn) — orpaHnUYeHna pearbHOro nosieta He
YYMTbIBAKOTCA: KBAOPOKONTEPHI BLINOMHAT KOMaHAbl C
MaKCMMaribHOM TOYHOCTbLIO U 6e3 3aepxKek.

* Peanusm (TpyaHbI) — cUMynaumsa MmakcumMmaribHO NpubnmxeHa K
HaCTOSLLMM YCITIOBUAM: UMUTUPYIOTCSA noakntoveHne no Wi-Fi c
3aepXKKOM CUrHana n TpaekTopumsa noneTta POHOB MNpU HanMumm
nomMex HaBuraumn.



https://www.geoscan.ru/ru/products/pioneer/simulator

MeToau4yeckue matepuansl eockaH ana negaroros & s

NeockaH lNnoHep - BbiCcTpbIN CTApPT :
https://docs.geoscan.ru/pioneer/instructions/pioneer-standart/main-standart.html

'eockaH lNuoHep MuHu:
https://docs.qgeoscan.ru/pioneer/instructions/pioneer-mini/main-mini.htmi

CumynsaTop aBTOHOMHbIX NOJIETOB:
https://docs.qgeoscan.ru/pioneer/instructions/applications/pio autof sim/pio autof sim.
html

Ba3a 3HaHuu N'eocKaH:
https://docs.qgeoscan.ru/pioneer/database/main-database.html

OGy4arwwme Buaeo no paborte ¢ keagpokontepamu cepum «flmoHep»:
https://rutube.ru/plst/576962/
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MeToan4dyeckue martepuanbl [eockaH gnsa yvyawmxcs

FeockaH lNnoHep obpa3oBaTesibHOe 00yla4YHOEe XpaHuUnuLle:
https://qithub.com/GeoScan-Pioneer/pioneer edu

KOHKYpCHbIe NPOeKTbl yYyalnxcs:
https://docs.qgeoscan.ru/pioneer/learning-cases/event projects/index.html

NMporpammupoBaHue Ha Python:
https://docs.geoscan.ru/pioneer/programming/python/python main.html

Ba3a 3HaHuu NeocKaH:
https://docs.geoscan.ru/pioneer/database/main-database.html

OG6y4awwme Buageo no paborte ¢ kKeagpokontepamu cepumn «fmoHep»:
https://rutube.ru/plst/576962/

FeockaH obpa3oBaHue:
https://geoscan.education/#events-calendar-block
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O6opynoBaHue 3D-npuHtep ZENIT
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MHorocdyHKUMOHaNbHasa CTaHUMA AN MeXaHU4YeCKon oopaboTkm n
npotoTunupoBaHusa 3D-npuHTep ZENIT 3D RS.




FDM/FFF

Y-AXis

< Stepper

Wotor

v-Axis Belt

OliveFrogs.com



ZENIT HT

MuHUManbHasa BbicoTa CNoA

ToyHOCTb NO3ULMOHUPOBaHKA OCKH X, Y

0,015 MM (15 MUKPOH)

0,04 MM (40 MUKPOH)

TOYHOCTb NO3MLMOHMPOBAHKA OCU Z

MakcumManbHaa CKOpPoOCTb nevaTu

0,01 MM (10 MUKPOH)

100 cMm® B yac (B 3aBUCUMOCTH OT YCTAHOBNEHHOrO
conna)

MakcumManbHan CKOpPOCTb NepemMelleHun nevyaraloLei ronosku

[uameTp conna, yCTaHOBNEHHOIO B NPUHTEp

180 MM B cekyHAay

0.4 MM

TexHonorua nevyaru

Tun nnacTuka Ana neyartu

FDM - nocnolHoe Hannasnexue nnacTuka

1,75MM (ABS, PLA, PVA, HIPS, Flex Hennox u apyrue)

MporpamMmHoe obecneuexmne

Noakniouenue u nepudepus

RepetierHost, Slic3r

USB-A (USB-hnew-Hakonutens), USB-B (nopr), Wi-Fi,
Ethernet
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ZENIT HT
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NMonesHble BUAeEO

1.YctaHoBka MO gna Bcex npuHTepoB ZENIT 3D (06wumit nopsaok)
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KOHTAKTBI
ONJIATA U JOCTABKA
NPOAYKUMA

ycnyru

NOAAEPXKA
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