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MHNOACHUTEJBHASA 3AIINCKA

1. XapakTepucTnka JONOJTHHUTEJLHOH 0011€00pa30oBaTeIbHOI 001Iepa3BUBaIOLIECH
NPOrpaMmblI

JononauTtenpHas o0iieoOpazoBaTenbHas o0IIepa3BuBarolias mporpamma «BogHas po6o-
TOTEXHHUKa)» COCTaBJIEHa HA OCHOBE HOPMATHUBHO-IIPABOBBIX IOKYMEHTOB U MaT€pPHAJIOB:

1. ®enepanbusblii 3ak0oH oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit de-
nepauun» B penakuuu ot 30.12.2021.

2. Ycmex xaxaoro pedénka: Oenepanbubiii mpoekT HarmonansHOro mpoekra «O6paszo-
BaHuey». YTBepxka€H [Ipesuauymom Cosera nipu IIpesunente PO no crparernueckoMy pas3Bu-
TUIO U IPUOPUTETHBIM ITpoekTaM oT 3.09.2018 Ne 10.

3. Konnenmus pa3BuTus 10MOJHUTEILHOTO oOpa3zoBanus nerer 10 2030 roaa.

4. llopsaok opraHu3alMy U OCYILECTBICHHUsI 00pa30BaTEIbHON IEATEIbHOCTH O JI0MOJI-
HUTEJIBHBIM 0011e00pa3oBaTelbHbIM MporpaMMaM. YTBepkAEH [Ipukazom Munucrepcrsa mpo-
ceemenus Poccuiickoit @eneparuu ot 27.07.2022 roga Ne 629.

5. Ilpumepnas mporpaMmma BocnuTaHus, ogqoOpeHHas peuienneMm denepanbHoro yueoHo-
METOJIMIECKOr0 00BEIMHEHHMSI 110 001IeMy o0pa3oBanuto (mpotokoit ot 02.06.2020 Ne 2/20).

6. CaHuTapHO-3MUIEMHOJIOTHYECKHEe TPeOOBaHHUS K OpPraHM3alusM BOCIHTAHUA U 00Yy-
YeHus1, OTAbIXa U o370poBieHust nereit u Monoaexu (CII 2.4.3648-20), yTBepKaeHHbIE TTOCTa-
HOBJICHHEM TJIaBHOTO TOCYJIapCTBEHHOrO caHMTapHoro Bpaua Poccuiickoit denepauuu or
28.09.2020 Ne 28.

7. Canutapusle npaBuia u HopMbl CanlluH 1.2.3685-21 «'urnennueckne HOpMaTUBBI U
TpeOoBaHUs K 00ecTieueHUI0 0€30NacHOCTH U (W) OE3BPEIHOCTH JIJIsl YesloBeKa (DaKTOpPOB cpe-
Il OOMTAaHUS», YTBEPHKJCHHBIE MOCTAHOBIEHHWEM TIJIABHOTO TOCYAApCTBEHHOTO CAHUTAPHOIO
Bpaya Poccuiickoit @enepanun ot 28.01.2021 Ne 2.

8. Meroanueckue peKOMEHIAIUU 10 KKIOMY CTPYKTYPHOMY 3JIEMEHTY JOMOIHHUTEIb-
HOW 00111e00pa3oBaTeNIbHON 00IIepa3BUBAOIICH TPOrpaMMbl ['OpOICKOTO METOIUIECKOTO IICH-
Tpa [enapramenTa o6pa3oBaHus U HayKu I'. MOCKBEI.

9. Iporpamma Boctiutanust ' mmuazum PYT (MUUT).

10. TTonoxenue o O10Ke TOMOTHUTENHHOTO 0OpazoBanus aAerei [ umuazuu PYT (MUUAT).

11. TlomokeHWe O NOMOJHUTEIHLHON OO0IIeoOpa3zoBaTenbHON mporpamme ['mmHazuu PYT
(MUUAT).

[Tporpamma «BoaHast poOOTOTEXHHKA» COCTaBI€HA HA OCHOBE METOJUYECKHUX pa3paboTOK
Axkanemuun BogHoro Tpancnopta PYT s mpoBeneHus: poOOTOTEXHUYECKUX KPY)KKOB B 0OIIIe-
o0Opa3oBaTeNbHbIX IMIKOJaX. OTIMYUTENBHOM OCOOEHHOCTHIO JaHHOW MpOrpaMMbl SBIISETCS
HaOOp TeM, MOPSAAOK UX U3YyUEHUs, a TAK)Ke 3a]jauu, IpeIaraeMble yJariumMcs.

B nocneanee Bpemst 00JIbIION TOMYJIIPHOCTBIO TONB3yroTCst KoHKYpeol World skills, akTy-
AITbHOW U MOMYJISIPHON TEMOW B COBPEMEHHOW SKOHOMHKE SIBIISIETCS OCCIHMIOTHBIN TPaHCIIOPT,
OBLIIO MPUHATO PELIEHUE COCPEAOTOUNTCS Ha BOJHOM HaIlpaBJI€HUU OECIUIOTHOTO TPAaHCIIOPTa,
KOTOPBIH 01130k AKazeMuu BoJHOro TpaHcnopra npu PYT.

[Tockonpky craTyc moOeauTenss WM (UHAINCTA KOHKYpca MpPENoCTaBlIIeT OJUHHAALA-
TUKJIACCHUKAM JIbIOTHI TipU mocTyrieHnu B By3bl (PYT), nenecoobpazno HauMHATH TOATOTOBKY
K OCBOEHHIO IIU(POBBIX OTPACIEBBIX TEXHOJOTHH yXe ¢ 5-7 kiaccoB. IMEHHO mpH TakoM MOJ-
X0Jle yyamuiics OyIyT UMeTh JOCTATOUYHBIM Oarak KOMIETEHIINH, CKIIIIOB U mopTdonmo k 11
KJ1accy.

[IporpaMmMa HampaBlieHa Ha pa3BUTHE TEXHUYECKHX CIIOCOOHOCTEH ywammxcs, GopMUpPO-
BaHHE DJIEMEHTOB ITU(POBOI U AITOPUTMHUUECKOU TPAMOTHOCTH, DJIEKTPOTEXHUKH U IJICKTPOHH-
KU, IPOrPaMMUPOBAHUS, a TAK)K€ KOMMYHUKATUBHBIX YMEHHUI IIKOIHHUKOB. He MeHee Ba)KHBI-
MU 3aJladaMU SIBJISIFOTCSI BOCIIMTAHUE MHTEpeca K IMpeaMeTy poOOTOTEXHHKA, Pa3BUTHE YMEHUs
aHAJIM3UPOBATh, PACCYX AATh U JI0Ka3bIBaTh, TBOPUECKHU MOJXOIUTH K PEIICHUIO 3aJauH.

1.1. HanpaBJieHHOCTH NPOrPaMMBbI: TEXHUYECKAS.
1.2. YpoBeHb 0CcBOEHHS MPOrPaMMBbl: 0a30BBIN.



1.3. AKTyaJbHOCTH H NeJaroruvyeckas 1ejaeco00pasHocTb NPOrpaMMbl

AKTyaJbHOCTh HPOTPaMMBbI 00YCIIaBIMBAETCS HEOOXOAUMOCTBIO CHEIMAIbHON MOATOTOB-
KM yYalluXcsl K PEeHICHUIO TEXHUYECKUX 3a]a4 pOOOTOTEXHUKU 6a30BOr0 M KOHKYPCHOTO Xapak-
tepa. [Iporpamma Taxke 1Mo3BOJSET CO3/1aTh YCIOBHS ISl PaCKpBITUS MOTEHLIMAIA OJJaPEHHBIX
JeTel U pa3BUTHUS UX TBOPUYECKUX M TEXHUUECKUX CIIOCOOHOCTEH.

2. Heab u 3312494

2.1. Ieanb nporpaMmbl

JlanHast mporpaMma MO3BOJISIET YYaIlUMCs O3HAKOMHTBCSI CO MHOTMMH MHTEPECHBIMH BO-
POCaMU TEXHUKH, POOOTOTEXHHUKH, CYJOMOJACIHPOBAHUS, POTPAMMUPOBAHUS, BBIXOSIIIUMH
32 paMKH MIKOJIFHOW IPOTPaMMBbl, PACHIMPHUTH ILEIOCTHOE IPEJICTABICHHUE O COBPEMEHHOMN
TPaHCHOPTHOH Hayke. Llenbio mporpaMmel SBiIseTCs (OPMHUPOBAHUE MHTEPECA YYAIIUXCS K IO-
3HABATEJNBHOU JEATENILHOCTH, Pa3BUTHE MHTEIUIEKTYalbHBIX YMEHHUI (aHaIM3a M CHHTE3a, Ipo-
TUBOIIOCTABJICHUS, aHAJIOTUH, 0000OIIEHNS), a TAKXKe MOArOTOBKA K MPO(PUIBLHBIM COPEBHOBAHU-
SIM 1 KOHKYPCaM.

2.2. 3aa4u POrpamMmblI

Jlnst mpuONMKeHust K MOCTaBJICHHBIM IEIISIM B IIPOIIECCE peaTn3aluy IPOrPaMMbl CTaBATCS
COOTBETCTBYIOIIUE 3aa4H:

- pPa3BUTHE YCTONYMBOTO MHTEPECA yUalTUXCsl K POOOTOTEXHUKE U €€ MPUI0KEHHSM,;

- pacmMpeHue u yriayOlieHue 3HaHUH yJaluxcs 1Mo MporpaMMHOMY MaTepUay U OTIENb-
HBIM BOTIPOCaM, BBIXO/ISIINM 32 PAMKH IIKOJIHOM ITPOTPaMMBl;

- pa3BUTHE KPATKOCTH PEUYH, YMEHHUSI OOOCHOBHIBATh CBOM MBICIIH;

- YMeJoe MoJIb30BaHUE AICKTPOHHBIMH KOMIIOHEHTAMH, 3JIEMEHTAMH S3bIKOB MTPOTPAMMHU-
pOBaHUs, HABBIKAMH MPOTOTHITUPOBAHKS M MOJICITMPOBAHUS, PYYHBIM U JIEKTPOHHBIM HHCTPY-
MEHTOM.

- Cco3JaTh YCIOBHUS Ui (OPMHPOBAaHUS (DYHKIMOHAIBHOW TPAMOTHOCTH OOYYaIOLIHXCS
(bopMupoBaHKE €CTECTBEHHO-HAYYHOH I'PAMOTHOCTH U KPEATUBHOTO MBILLICHUS).

3. Kareropusi o0y4arwmmxcst
[Tporpamma paccuurana Ha gereit ot 12 o 15 ner u He TpeOyeT npeaBapuTEITHLHON TOATO-
TOBKH, OTJIMYHON OT IIKOJIbHOM IPOTrPaMMBI.

4. Cpok peaJu3alii NPOrpaMmbl, (POpMbI OPraHU3aluH 00Pa30BATEIbHON AeATeb-
HOCTH M Pe:KMM 3aHATHI

4.1. Cpok peanuzanmuyu nporpammsl: 1 y4eOHBIH TO.

Oobuee kosmuecTBO YacoB: 162 yaca B roj (4.5 vaca B Henento / 36 Henenb).

4.2. ®opMBbl OpraHu3alu 00pa30BaTeJbHON JeATEJbHOCTH. MPAKTUYECKUE MOATPYI-
MOBBIE 3aHATHS COIVIACHO TeMaM y4yeOHo-Temaruueckoro ruiana. Ilo ¢opme paboTel 3aHsATHS
NPEICTaBIAI0T cO00I TPEHUHIH MO WHAWBUIYAIBHOMY PEIICHHUIO 33jjad OJMMIIMAIHOTO Xapak-
Tepa, a TaK’Ke€ MaTeMaTHYECKHEe IPYNIOBbIE COCTA3aHMs. 3aHATUS TPOBOJATCS B OArpyNHIax OT-
JIENIBHO 17151 5 KJ1acca U 6-7 KI1accoB, YUCIEHHBINA COCTaB — 110 15 uenosek.

Peanuzanus gaHHON mporpamMmbl BO3MOXKHA B YCJIOBHSIX TUCTAaHIIMOHHOTO 0Oy4eHus. 3a-
HATUS TIPU 3TOM NPOBOJATCS B PEXKHUME PEATILHOTO BPEMEHHU IIPU MOMOIIU TEIEKOMMYHHKAIU-
OHHBIX CHCTEM.

4.3. Pe:kum 3anaTHii: 1 3ans1Tre B Henenmo no 4.5 yaca.

5. [lnanupyembie pe3yJbTaThl 0CBOEHHS MPOrPaMMBbI

OOGyuaromuiicst OyaeT:

- MPaBUJILHO TIOHUMATh YCIIOBHE 33/1a4M: YTO TPeOyeTCsl MOKa3aTh U KaKOro pojia paccyx-
JCHUA HeO6XOJII/IMO HpI/IBeCTI/I

- Ha OCHOBE WMEIOIIEICs HH(POPMAIUK JIeNaTh JOTHYeCKHE YMO3AKITIOUYEeHHUS, CaMOCTOsI-
TECJIBHO UCKATh MMOAXO0d K peIHeHI/IIO 3a1a49u



- YMETh BECTH JIMAJIOT, PacCyk/1aTh, apryMEHTUPOBATh CBOU BBICKA3bIBAHHS
6. YYEBHBIU (TEMATHYECKUN) IIJIAH

dopma
Ha3Banue pa3nesnoB u Tem Teop. | IIpak. | Beero | arrecranumn
U KOHTPOJIst

Pa3zgesn 1. OCHOBBI pOOOTOTEXHUKHU

CraproBoe 3aHsiTHE 2 2.5 4.5 Texymuit
Hctopusi pa3BUTHSA POOOTOTEXHUKH

1.1. IlpenpicTopust poOOTOTEXHUKHU

1.2. BO3HUKHOBEHHE U Pa3BUTHE COBPEMEH-
HOU POOOTOTEXHUKH

1.3. Pa3BuTHE OTEUECTBEHHONW POOOTOTEXHHU-
KH

YnpasJ/ieHue 1BHKEHHEM YeJI0BeKa 2 2.5 4.5 Texymuit
2.1. IlocTaHoBka 3agauu

2.2. O0miasi cxema CUCTEMbI YIIpaBIIeHUs
JIBUKEHHEM YEJIOBEKa

2.3. JluHaMu4ecKue ypOBHU YIIPABICHUS
JBUKEHUEM

2.4. TakTUuyecKkHil ypOBEHb yIPABICHHUS JIBU-
KEHUEM

2.5. CtpaTernueckuil ypoBEHb YIPABICHUS
JBUKECHUEM

YcrpoiicTBo po6oTOB 2 25 4.5 Texymuii
3.1. CocraB, napameTpsl U KjacCUpUKaAIUI
poboToB

3.2. MaHunyasuOHHbIE CUCTEMBI

3.3. PaGouune opransl MaHUITYJISTOPOB

3.4. CucremMbl IepeIBIKEHHUST MOOMITBHBIX
poOoTOB

3.5. CeHCOpHBIE CHCTEMBI

3.6. YcrpoiicTBa yrnpaBieHus poooToB

3.7. OcoOeHHOCTH yCTpOICTBA IPYTUX
CPEICTB POOOTOTEXHUKU

Brimonnenue 3amanuii Ha (HOpPMHUpPOBAHHE
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH.

YMeHnue cBepnuth, 00pabaThiBaTh KOHCTPYK-
IIMOHHBIE MAaTEPUAIbI

IIpuBoasl podoToB 2 2.5 4.5 Texymuii
4.1. Knaccuduxkanus npuBoioB

4.2. [ITHeBMaTH4ECKHE TPUBOABI

4.3. I'mapaBnudecKue MpUBOJIbI

4.4. DneKTpUYeCKHe PUBOJBI

4.5. KoMOMHUpOBaHHBIE TPUBO/IBI

4.6. Pexyniepanus 3HEpruu B IPpUBOAAX

4.7. UcKycCTBEHHBIE MBIIIIBI

Brimonaenue 3ananuii Ha GOpMHUPOBAHHE
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH.
YMeHnue codupath CHIIOBBIE TPUBOIBI pOOO-
TOB.

Cucrembl ynpasJieHUusi poooTaMu 2 2.5 4.5
5.1. Knaccudukaius CucTeM yrnpaBieHUs Texynmn




Ha3Banue pa3nesnoB u Tem

Teop.

IIpak.

Bcero

dopma
aTTecTaluu
U KOHTPOJIs

5.2. CucreMbl IPOTPAMMHOIO YIIPABJICHUS
5.2.1. Cuctembl AUCKPETHOTO LIMKJIOBOTO
yIpaBiIeHUS

5.2.2. CucTemMbl JUCKPETHOTO MO3UIIMOHHOTO
yIpaBiIeHUS

5.2.3. Cuctembl HENPEPBHIBHOTO YIIPaBJICHUS
5.2.4. CucTteMbl ynpaBjeHUs IO CHIIE

5.3. CucteMsbl aJalTUBHOTO YIIPABIICHUS

5.4. CucreMa MHTEIUIEKTYaIbHOTO YIIpaBJie-
HUS

5.5. Oco0eHHOCTH yIpaBIICHHs CPECTBAMHU
nepeaBUKEHUs] poOOTOB

5.6. CucteMsbl rpyImnoBoro ynpasieHus pooo-
TaMu

Brimonnenue 3ananuii Ha popMUpOBaHUE
KpEaTUBHOT'O MBIIIIJICHUSI.

Mo3roBoii mITypM: BEIOMpaeM CUCTEMY
yHpaBiaeHUs 1Js HaJIBOJHOIO, OJIBOAHOIO,
BO3YILITHOTO, HA3€MHOT0 poboTa.

JlunamMuka po6oToB

6.1. OCHOBHBIE IPUHIIUIIBI OPTAHU3AIUU
JIBIKEHUSI pOOOTOB

6.2. MaTtemaTu4eckue MoaesId poOOTOB

6.3. OcOOEHHOCTH ITMHAMUKHU U CIIOCOOBI M-
HAMHUYECKON KOPPEKIIUU CUCTEM YIPaBICHUS
pob6oToB

6.4. KoMmmnbroTepHoe MoieTMpOBaHNEe poOOTO-
TEXHHYECKUX CUCTEM

Brimonnenue 3aganuii Ha popMUpoOBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH.

YMeHue opueHTHPOBATHCSI B MATMOACIISX JITISt
poOOTOB.

2.5

4.5

Texymmit

IIpoexTHpOBaHME CPEeACTB POOOTOTEXHUKH
7.1. IlocraHOBKa 3a/1a4¥ IPOESKTUPOBAHUS
CPEICTB POOOTOTEXHUKU

7.2. OcoOEHHOCTH MPOEKTUPOBaHUS pOOOTOB
7.3. MeToibl MPOEKTUPOBAHUS CPEICTB POOO-
TOTECXHUKHN

2.5

4.5

Texymun




Ha3Banue pa3nesnoB u Tem

Teop.

IIpak.

Bcero

dopma
aTTecTaluu
U KOHTPOJIs

IIpumeHneHnne cpeacTB poOOTOTEXHUKH B
NMPOMBIIIEHHOCTH

8.1. Knaccudukarust TeXHOJIOTHYECKUX KOM-
IUIEKCOB C TPUMEHEHHEM POOOTOB

8.2. KOMIOHOBKH TE€XHOJOTMYECKUX KOM-
IJIEKCOB ¢ poOoTamMu

8.3. YmpaBiieHHE TEXHOJIOTHYECKUMU KOM-
MJIEKCaMU

8.4. Dtanbl NPOEKTUPOBAHUS TEXHOJIOTHYE-
CKHMX KOMILJIEKCOB

8.5. OcobeHHOCTH pOOOTHU3AIUN TEXHOJIOTH-
YECKUX KOMIUIEKCOB B JICUCTBYIOIIMX MTPOU3-
BOJICTBax

8.6. 'mOkue MpOn3BOJICTBEHHBIC CHCTEMBI

2.5

4.5

Texymmit

IIpuMeHeHHe MPOMBINLIEHHBIX POOOTOB HA
OCHOBHBIX TEXHOJIOTHYECKHX OMePAIHsAX
9.1. Knaccudukaius TeXHOJIOTHUYECKIX KOM-
TUIEKCOB ¢ POOOTaMU Ha OCHOBHBIX TEXHOJIO-
THYCCKUX OIEpaIusax

9.2. CoopouHbIe pOOOTOTEXHUYECKHE KOM-
IJIEKCHI

9.3. CBapouHbIe pOOOTOTEXHHUECKHE KOM-
IJIEKCHI

9.4. PoboTOTEXHNYECKHE KOMILIEKCHI IS
HAHECEHMsI MOKPBITUH

2.5

4.5

Texymmit

10.

IIpuMeHeHNe MPOMBIIIVIEHHBIX POOOTOB HA
BCIIOMOraTe/ILHBIX ONepanusix

10.1. Knaccudukanus poO0TU3UPOBAHHBIX
TEXHOJOTHYECKUX KOMILIEKCOB

10.2. PoGoTH3npoOBaHHBIE TEXHOIOTHYECKHE
KOMIUIEKCHI MEXaH000paboTKH

10.3. PoGoTu3npoBaHHbIE TEXHOJIOTHYECKHE
KOMIUTEKCHI XOJIOJHOW IITAMITIOBKH

10.4. PoGoTH3upOBaHHBIE TEXHOJIOTHYECKHE
KOMIUIEKCHI B Ky3HEUHO-IIITAMIIOBOUHOM
MIPOU3BOJICTBE

10.5. Po60TH3MpOBaHHBIE TEXHOJIOTUYECKHE
KOMIUICKCBI JIUThSI IO TAaBJICHHEM

2.5

4.5

Mpe3eHTalNs

M0 OCHOBaM

poboTroTex-
HUKHU

11.

J{poHbI
Hcropust 1poHOB

UYro Takoe 1poH

Tpu cTuxun AeITeNHbHOCTH APOHOB
AHatoMus IpoHa

00630p mpogaBaeMbIX MOeNIel U KOMILIEKTOB
TUTSE COOpKH

KBanpoxonrep Parallax ELEV-8
KBanpoxonrtep DJI Phantom 2 Vision+
[TonBoansiit Apon OpenROV

Besnexox Nomad u3 MojenibHOTO psijia

2.5

4.5

Texymun




Ha3Banue pa3nesnoB u Tem

Teop.

IIpak.

Bcero

dopma
aTTecTaluu
U KOHTPOJIs

Actobotics

Mognens camoneta Flack ot ¢pupmsr Brooklyn
Aerodrome

Brinmonnenue 3agannii Ha GOpMUPOBAHUE
€CTeCTBEHHO-HAyYHOU I'PaMOTHOCTH.

3HaHME COCTaBA JPOHOB JUIsl KAX/I0M Cpebl.

12.

Pabouee MecTo MoaencTa

NHCcTpyMeHT i1t TPOSKTUPOBAHUS
KpenexHubiii UHCTpyMEHT

W3mepuTenbHbIli HHCTPYMEHT

Pexyuiuii ”HCTpyMEHT

NuctpymeHT st paboThI ¢ MPOBOIAMHU
Kpenex

CTaHKU ¢ YMCIIOBBIM IPOrPAMMHBIM YITpaB-
JICHUEM

2.5

4.5

Texymmit

13.

O0s3aTesIbHbIe KOMIIOHEHTHI IPOHA
Pama
[ToneTHbIi KOHTPOILIED
[TpunIMn paboThl UHTETPATIBLHOTO TUPO-
ckomna
[TpunMn paboThl UHTETPATIBHOIO aKCe-
JepomeTrpa
[Tpunin paboThl UHTETPATBLHOIO MarHU-
TOMeTpa (KoMmIiaca)
YcTpoiicTBO HHTETpaIbHOTO OapomeTpa
YCTpolcTBO yIAbTPa3ByYKOBOTO COHApa
Arnmaparypa paauoyInpaBicHUs
O®ynkuus Failsafe
Monynsuus curaana PPM
®opwmar curnaios PCM
CoBMeCTUMOCTD annaparypbl CTaHJapTOB
DSM2/DSMX
ConpskeHne IpUeMHUKA U IIepejaTunKa
(OuHMHT)
Nmnynscet PWM, Tpummeps! u cy0-
TPUMMEPBI
Pacxopl 1 DKCIIOHEHTHI
Konseptep PPM-SUM
[TpreMHHK-CcaTEIUIAT
Berpoennas tenemerpust
AHTEHHBI
HenanpasneHHble aHTEHHBI
HampaBneHHbIE aHTEHHBI
CucreMsl cleKeHUs 3a HallpaBJIEHUEM
JuBepcuduxanys aHTeHH
JBurarenun
Boszayninbie BUHTHI (JIBUKHUTEIN)
Perynsitopsl 000poTOB
Barapes u 3apsiHOE yCTPOMCTBO

2.5

4.5

Texymmun




Ha3Banue pa3nesnoB u Tem

Teop.

IIpak.

Bcero

dopma
aTTecTaluu
U KOHTPOJIs

O6o03HaueHus napaMeTpoB CUIIOBOI1 JU-

THEBOU OaTapeun

3apsiika JIUTHEBBIX OaTapei

Oco0eHHOCTH AKCIUTyaTallui U XpaHEHUs

IToaroroBka GaTapeil K XpaHSHHIO

HcTouyHnk GOPTOBOTO MTUTAHUS

ITocnenoBarenpHBIN JIMHEWHBIN CTaOWIIN-

3aTop

HMnynbcHbIE CTAOUITN3aTOPHI-

npeoOpaszoBarenu

WunaukaTtop paspsana 6atapeu
Brinonnenue 3ananuii Ha GopMUpPOBaHUE
€CTECTBEHHO-HAy4YHOM I'PaMOTHOCTH.
YMeHre HaiTH KOMIIOHEHTHI IJI IPOHA B Ce-
TU UHTEPHET.

14.

JlonoJIHUTeIbHbIE KOMIIOHEHTBI IPOHA
O6opynoBanue Buneokanaina FPV
Buneoxamepsr

Buneokommyrarop

Bupeonepegatuuk u BUACONPUEMHHK
BuieoMOHUTOp 1 BUIEOOUKH

[Tpuemuuxu GPS

[IpuHuun onpeneneHuss KOOPAUHAT
['eomeTpuyeckuii pakTop

AnpmaHax u 3peMepuIbl

"Xonoausiit" cTapt

"Temblii" cTapt

"T"opstunii" crapt

Texnonorust A-GPS

Antennsl GPS

[Torok nannsix GPS, nporokonr NMEA
[Mporokon U-BLOX (UBX)

Anantep Bluetooth

Tenemerpust u OSD

YHuBepcanbHbIi pagrokaHai (paarnoMoieM)
bycreps! 1 penuTepsl
Kunkokpucrannuueckue 1 OLED-nucniien
Cpenctsa noucka: ournepsl, massuku, GPS-
TpEKEphI

CepBOMaIIMHKA

Brinmonnenue 3aganuii Ha GopMUPOBaHUE
KpEaTUBHOTO MBIIIJICHUSI.

Mo3roBoi mtypm: codupaeM 3pPpeKTUBHYIO
CHUCTEMY JIJIsI IPOHA C TOUKH 3PEHUS: OCBE-
JIOMJICHHOCTH OIlE€paTopa; MaKCUMaJIbHOTO
pecypca; MaKCUMaIbHOW aBTOHOMHOCTH OT
omneparopa

2.5

4.5

Texymmun

15.

IHoakr0yeHne U HACTPOHKA BHEIIHUX MO-
AyJaeu

2.5

4.5

coOpaHHBII
U paboTo-




dopma

Ne Ha3Banue pa3nesnoB u Tem Teop. | IIpak. | Beero | arrecranumu

U KOHTPOJIsl

[Toaxmouenue agantepa USB-COM CIIOCOOHBIH
IMoakiroueHre KCTOUYHHMKA TUTAHUS TIpOH

[ToakaroueHue 3ByKOU3IydaTess
[TonkitoueHue ynbTpa3ByKOBOI'O COHapa
[ToakroueHue cBETOJUOHOM MOACBETKU
IToaxnroueHue nocajgoyHbIX OTHEH
[Toakmrouenne nmprueMHuKa 1o muHe S-BUS
[TonkiroueHre u HaACTpOMKa ajanTepa
Bluetooth

Hacrpoiika moxyneit HC-06 u HC-07
Hacrpoiika moxyneit HC-05

YcTaHOBKa CBSI3U MOYJISL ¢ KOMIIBIOTEPOM
[TogkaroueHue paauomMoaeMa

[TonkitoueHue MOJEMOB K KOMIIBIOTEDPY,
IPOBEpPKA U HACTpOiiKa

[TonkitoueHue Ha3eMHOTO MOJIEMA K MO-
OUIIBHBIM YCTpPOWCTBAM

[TonkitoueHue 6OPTOBOTO MOJEMA K MOJET-
HOMY KOHTPOJLIEpY

[Tonkitouenue moaema k nopty SERIAL3
HOJIETHOTO KOHTpoJLIepa

[Tonkitouenue u HacTpoiika npuemuuka GPS
[ToakiaroueHue NpUEeMHUKA K KOMIIBIOTEPY
[Tonydyenue nocryna k cepucy AssistNow
Online

N3meHenne TeKyImux HacTpOeK
[ToakaroueHue NpUeMHUKA K TIOJIETHOMY
KOHTpPOJLIIEPY

MoHnTax u noaxitoueHue odopynosanus FPV
Buneokamepa

Buneonepenaruuk u npueMHHUK

Buneoouku 1 MOHUTOP

[TonkitoueHue nojBeca K KOHTPOJLIEPY
Hactpoiika npu nomomu EZ-GUI Ground
Station

Hacrpoiika moaymnst MinimOSD

Crpykrypa skpana KV_Team OSD v23
Cnyxe0HOe MEHIO MPOIIUBKH
KV_Team_OSD

[ToaxsroueHue JaTYUKOB TOKA U HAPSIKEHUS
K Mmoayito OSD

[ToaxiroueHue JaTYMKOB TOKA U HATPSKEHUS
K KOHTPOJIEPY

Hacrpoiika anmapaTHOro u3MepuTens TOKa 1
NOTpeOIEHHOW SHEPTUN

Hactpoiika mporpaMMHOT0 U3MEPHUTEIIS 110-
TpeOJIeHHON SHEPT U

Brimonnenue 3aanuii Ha GopMHUpoBaHUE
€CTECTBEHHO-HAyYHOU IPaMOTHOCTH.




Ha3Banue pa3nesnoB u Tem

Teop.

IIpak.

Bcero

dopma
aTTecTaluu
U KOHTPOJIs

YmMmeHue IMOAKJIFOYaTh BHCITHHUE MOOYJIN U
OpUCHTHUPOBATLCS B HUX.

Pa3nen 2. KomnblorepHoe 3peHue B poo

OTOTCXHMU

K¢

16.

OcHoBbI 00pa00TKHN H300paKeHU I

1.1 PIL — oubGmuorexka Python Imaging Li-
brary

[IpeoOpazoBanne u300pakeHUss B JAPYrou
dopmar

Cozrlanne MUHHMATIOP

KonupoBanue u BctaBka obnacten
H3meHeHne pa3mepa U IOBOPOT

1.2 bubnmmoteka Matplotlib

PucoBanue TOYEK U NPAMBIX JIMHUI
W301uHMM ¥ THCTOTpaMMbl U300paKeHU
HMHTepakTUBHOE aHHOTUPOBAHUE

1.3 ITaker NumPy

[IpencraBienue u3o0paxeHus B BUJIE MacCu-
Ba

[TpeoOpa3oBaHue ypoBHs SIPKOCTH
N3meHeHune pa3mepa n300paxeHus
BripaBHMBaHNE TMCTOIPAMMBI

VYcepennenue nzo0paxxeHuit

Metoa r1aBHBIX KOMIIOHEHT Ul H300pake-
HUM

Hcnons3oBanue monyns pickle

1.4 TTaket SciPy

Pa3mbiTre n3o0paxeHnit

[TpousBogHBIE N300paKEHUS

Mopdonorus — moacuer o0bEKTOB

[Tone3nble MoayH B makete SciPy

1.5 Bonee croxHBIA NMpUMeEp: OYUCTKA M300-
paXeHHUsI OT IIYMOB

2

2.5

4.5

Texymmun

17.

JlokajbHbBIE 1eCKPUNITOPHI H300paKeHU I
2.1 lerexrop yrioB Xappuca

HaxoxneHne COOTBETCTBEHHBIX TOYEK B
HU300paKEHHIX

2.2 SIFT — macmraGHO-MHBapHaHTHOE Tpe-
00pa3zoBaHue MPU3HAKOB

Oco0ble TouKH

Heckpunrop

OO6HapyxeHne 0coObIX TOUEK

ComocTaBiieHHe JECKPUIITOPOB

2.3 ComnocTtaBrneHre M300paXeHU ¢ reoMeT-
KaMu

3arpy3ka H300pakeHHH ¢ TreoMeTKaMH W3
Panoramio

ComnocTaBieHe ¢ MOMOIIBIO JOKAIbHBIX Jie-
CKPHIITOPOB

Busyanuzanus cBsi3aHHBIX H300paskeHUM

2.5

4.5

Texymun
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Ha3Banue pa3nesnoB u Tem

Teop.

IIpak.

Bcero

dopma
aTTecTaluu
U KOHTPOJIs

18.

IIpeoOpa3oBanusi u300paskeHn i

3.1 'omorpadun

AJTOpPUTM MNPSMOTO JIMHEWHOTO Mpeodpazo-
BaHUs

AdduHHBIE TPEOOPa3OBAHUS

3.2 JlebopMupoBaHue n300paxeHHA
N3o0pakeHne BHYTPU U300pasKeHUS
Kycouno-adppunnoe nepopmupoBanue
Perucrparus nzoopaxeHuit

3.3 Co3pnanue naHopam

RANSAC

YcroitunBoe BEIUMCIIEHUE ToMorpadun
CuiuBka n300paxkeHui

2.5

4.5

Texymmit

19.

Mopenun kaMep M 10NOJTHEHHAs peatib-
HOCTh

4.1 Mopenb kamepsl ¢ TOUEUHOHN Auadparmoit
Marpuua kamepbl

[TpoenupoBaHne TOYEK TPEXMEPHOIO IIPO-
CTpaHCTBa

Bolunicnenue neHTpa Kkamepbl

4.2 KanmuOpoBka Kamepbl

[TpocToii MeTo1 KamuOPOBKU

4.3 OueHuBaHUE MOJOXKEHHS MO IIOCKOCTSIM
U MapKepam

4.4 JlonosHeHHas pealbHOCTh

PyGame u PyOpenGL

Ot Matpuel kKameps! kK popmary OpenGL
[TomenieHue BUPTyalIbHBIX HAa U300paxKeHHe
Cobupaem Bce BMeCTE

3arpy3ka Mojenei

Beimonnenne 3amaHuit Ha  (QopMHpOBaHUE
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH.

YMmenue noo0path Kamepy AJis IpoHa.

2.5

4.5

Texymmun

20.

MHoroBuaoBasi reoMeTpus

5.1 DnunonspHas reoMeTpust
JleMoHCTpallMOHHBIM HAOOP TaHHBIX
[ToctpoeHne  TpexMepHBIX TIpauKOB B
Matplotlib

Brruucnenue F — BOCbMUTOUYEYHBIN alITOPUTM
ONUIOIOC U SIUTIOISPHBIE TIPSIMBIE

5.2 BoluncnieHus, OTHOCSIIUECS K KaMepaMm U
TPEXMEPHOU CTPYKTYpE

Tpuanrysinus

Beruncnenne MaTpuipl KaMepbl IO TOYKAaM B
IIPOCTPAHCTBE

Bbruncnenne Mmartpuibl kamepbl mo (yHzaa-
MEHTAJILHON MaTpuLe

5.3 MHOroBH10Bast pEKOHCTPYKIUS
YcToitunBoe BhIYHMCICHHE (PyHIaMEHTAIbHON

2.5

4.5

Texymun
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Ha3Banue pa3nesnoB u Tem

Teop.

IIpak.

Bcero

dopma
aTTecTaluu
U KOHTPOJIs

MaTpHILIbI
[Ipumep TpexMepHOU pEKOHCTPYKLUU
O0600meHus u ciaydaid 6ojiee ABYX BHJIOB
5.4 Crepeon3o0OpakeHHs

Beluncnenue kapT qucnapaTHOCTH

21.

Kaacrepuzanus nzodpasxkenunii

6.1 Knacrepuzamusa metonom K-cpennux
[Taker knactepuszamuu B SciPy
Knacrepuzanus n3o0paxeHuit

Busyanuzanus npoekuuil n3o0paxxeHuil Ha
IJIaBHbIE KOMIIOHEHTHI

Knacrepuzanus nukcenei

6.2 Uepapxuueckas KiiacTepu3aius
Knacrepuzauus nzoopaxkeHuit

6.3 CnekTpaJibHasl KiacTepu3anus

2.5

4.5

Texymmun

22.

ITouck nzodpaxkenui

7.1 Ilouck n300pakeHMH 1O COAEPIKAHUIO
BekTopHas Mozaenp — HMHCTPYMEHT aHaiu3a
TEKCTa

7.2 BusyanbHbIe CIOBa

Co3znanue cioBaps

7.3 NnekcupoBaHue 300paxeHUi
[ToaroToBka 6a3bl JaHHBIX

JobaBienne n300paxeHui

7.4 Tlouck nzobpakeHui B 6a3e JaHHbBIX
Hcnonp3oBaHue WHAEKCA MJI TOJIY4YECHUS
KaHJIUJAaTOB

3anpoc o u300paKeHUI0

OTaJOHHOE TECTUPOBAHUE M IIOCTPOEHUE
rpaduxa

7.5 PanxupoBaHue pe3yiabTaTOB C IPUMEHE-
HUEM I'€OMETPUUECKUX COOOpakeHU I

7.6 Co3maHue JeMOHCTpanuii u  BeO-
MIPUIIOKEHU N

Coznanue BEO-TIPHIIOKEHUNW C  TOMOIIBIO
CherryPy

JleMoHCcTpanus noucka u300pakeHun

2.5

4.5

Texymmun

23.

Kaaccudukanus nzodpaxenuii mo coaep-
KAHUIO

8.1 Mertox k-Ommxaimux cocenei

IIpoctoii nByMEpHBIN TpUMEP

IInotusle SIFT-peckpunropsl B KayecTBe
NPU3HAKOB U300paKEHUS

Knaccudukanust m3o0pakeHuid — pacro3Ha-
BaHUE )KECTOB

8.2 baiiecoBckuii kiaccupukaTop
Hcnonp30BaHnEe METOAA IVIABHBIX KOMIIOHEHT
JUISI TIOHVD>KEHUS Pa3MEPHOCTH

8.3 MeTo/1 OIOPHBIX BEKTOPOB

2.5

4.5

Texymmi
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Ha3Banue pa3nesnoB u Tem

Teop.

IIpak.

Bcero

dopma
aTTecTaluu
U KOHTPOJIs

Hcnonws3oBanue oudimorexu LibSVM

W cHOBa 0 pacrio3HaBaHUU KECTOB

8.4 Onrudeckoe pacro3HaBaHUE CUMBOJIOB
OO0yuenune kiaccupukaropa

OT60p MPU3HAKOB

Brigenenue KJI€TOK U pacro3HaBaHUE CUMBO-
JIOB

Brimpsimienue n3o0paxenuit

BeimontHeHne 3amaHuii Ha  (OpMHpPOBaHUE
KPEaTHBHOTO MBIIILICHUSI.

CamocrositennbHass cOOpka CKpunTa  JJIs
HEHUPOCEeTH sl aHATTN3a N300paKCHHUSI.

24.

CerMmeHTanus N300paeHn

9.1 Pazpeszanue rpagos

I'padsr n300pakeHUM

CerMeHTalus C MPUBIICYCHUEM TTOJIH30BATENS
9.2 CerMeHTalusi ¢ NIPUMEHEHUEM KJIaCTEpH-
3a1uu

9.3 BapuanoHHbI€ METOIbI

2.5

4.5

Texymmit

25.

OpenCV

10.1 UnTtepdeiic mexay OpenCV u Python
10.2 OcnoBsl OpenCV

YreHue u 3anuch N300paskeHUH

I[BeTOBBIE IPOCTPAHCTBA

OTto0paxkeHne H300paXKeHUH M pe3yabTaToB
00paboTKu

10.3 O6paboTka Buaeo

BBonx Buzeo

UYrenue Buaeo B MaccuBel NumPy

10.4 TpaccupoBka

OnTuyeckuii MoToK

Anroputm Jlykaca-Kanane

Hcnonp30BaHnE TpacCUPOBIIUKA
[IprMmeHeHne renepatopoB

10.5 Apyrue npumepsl

PerymmpoBanue

CermeHTanyst 1mo MOpQOIOrHYECKHM BOJO-
pasznenam

Ob6napyxeHue (uryp ¢ moMoIIpo mpeodpa-
30BaHus Xada

Breimmonnenue 3amaHuii Ha (opMHpOBaHHE
KpEaTHUBHOTO MBIIIJICHUSI.

CaMoCTOATEBPHOE  pAcIO3HaBAaHUE  CBOEU
MpEeABApPUTEIILHO OOYYEHHOW HEHpOCeTKON
3aJJaHHOT'O TUIIA U300paKEeHUH.

2.5

4.5

MpE3EHTaLN
110 TeMaTHUKe
KOMIIBIOTEP-
HOTO 3pEHUS

Paznen 3. Robot Operating System

26.

HauaJjio padoThI ¢ onepanuoHHOI cucTe-
Moii 1is podora (ROS)
TexHUYEeCKue yCIOBHUS

2

2.5

4.5

Texymun
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Ha3Banue pa3nesnoB u Tem

Teop.

IIpak.

Bcero

dopma
aTTecTaluu
U KOHTPOJIs

BBenenue B ROS

Konnenmuu ROS

Baenenue B catkin

Beenenue B Gazebo

Bremonnenue 3amanuit Ha (QopmupoBaHHe
€CTECTBEHHO-HAay4YHON I'PaMOTHOCTH.

YMeHue 3anmycTUTh CBOW MEPBBIM CKPUIIT Ha
ITuton nox JIunykc.

217.

MopaenupoBanue poodora ¢ nudppepeHun-
aJIbHBIM NIPHBOAOM

TexHuueckue TpedOBaHUA

TpebGoBaHMsI K CEPBUCHOMY pOOOTY
[TpuBOIHOM MeXaHU3M XO0BOI YacTH pobo-
Ta

Br16op nBurareneii u komuec

PesynbTarhl npoexkTupoBaHus

Kouctpyknus maccu pobora

KoHcTpykuus onopHoi intel podoTa
KoHcTpykuus HUKHEW 1 BEpXHER CTOEK
KoHcTpykius koneca u KperieHus Ajs KoJie-
ca u MoTopa

KoHcTpykuus onopHoro kosueca
KoHcTpykuus cpeaHeit mimThbl

KoHCcTpyK1ns BEpXHEN TIIUTHI

Pa6ota ¢ 3D-mozaenbio poboTa ¢ HCIoIb30Ba-
HueM Blender

Ckpunts! Python B Blender

Beenenne B API Blender Python

Ckpunt Python monenu poGora

Coznanne monenn URDF-po6ota

2.5

4.5

Texymmit

28.

MopneanpoBanue 1uppepeHuaIbLHOro
NnpuBoaa podoTa, ynpapjasieMoro onepamnu-
OHHOI1 cuctemoii ROS

TexHu4eckue ycioBus

Hauano pa6otsl ¢ cumynsitopom Gazebo
['padmueckuii uuTepdeiic noabp3oBaTeNs
Gazebo

Pabora ¢ cumynsropom TurtleBot 2
[Tepemenienne pobota

Cozmanne cumymsiiuu B Chetbot

Teru u mimaruasl URDF niia monenvupoBanus
Gazebo

Busyanuzanus qaHHbIX JaTduka poboTa
Havano paboTsl ¢ 0THOBPEMEHHOM JTIOKAJTH-
3ammeil u KapTorpadupoBaHreM

Co3nanue kapThl ¢ nomoiibo SLAM
Havano paboTsl ¢ a7anTUBHBIM METOJIOM JIO-
kanu3anuu Monte-Kapiio

Peammzanus AMCL B cpene Gazebo

2.5

4.5

Texymun
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Ha3Banue pa3nesnoB u Tem

Teop.

IIpak.

Bcero

dopma
aTTecTaluu
U KOHTPOJIs

29.

CorsiacoBanue NPUBOJA0B M TaTYHKOB €
KOHTPOJLJIepOM podoTa

TexHU4YeCcKne yCcIoBUs

CornacoBanue peayKTOPHOIO JBUTATENS TIO-
crosaHoro Toka ¢ Tiva C LaunchPad
JuddepeHumanbHblii TPUBOA KOJIECHOTO PO-
6oTa

YcranoBka Energia IDE

Koz BzaumMoneiicTBysA ¢ IBUraTeIsIMU
Wutepdeiic kBaaparypHoro sukozepa ¢ Tiva
C Launchpad

Kon cornmacoBanust KBapaTypHOT0 SHKOIepa
Pa6ora c mpuBogom Dynamixel

Pabota ¢ ynpTpa3ByKOBBIMU JaTUYMKaMHU pac-
CTOSIHUS

CornacoBanne HC-SR04 ¢ Tiva C LaunchPad
Pa6ota ¢ UK-gaTunkom paccrosHus

PaGora ¢ WHEPIMOHHBIM HW3MEPHUTEIIEHBIM
MOJTyJIeM

WuepunanbHas HaBUTALUS

Kon cornacoanus B Energia

2.5

4.5

Texymmit

30.

CoruacoBanme 1aT4nkoB 3penusi ¢ ROS
TexHuueckue TpeOOBaHMS

Crucok poOOTOTEXHUYECKHUX TAaTIYUKOB 3pe-
HUS ¥ OubmuoTex [yt paboThl ¢ U300pakeHu-
eM

Pixy2/CMUcam5

Beb-kamepa Logitech C920

Kinect 360

Intel RealSense cepuu D400

Jatuuk rimyounsl nzoopaxenus Orbbec Astra
Bgenenue B OpenCV, OpenNI u PCL

Yro takoe OpenCV?

UYto takoe OpenNI?

Yro takoe PCL?

Kak 3anyctuts apaiisep OpenNI

Untepdeiic ROS B popmare OpenCV
CornacoBanue Orbbec Astra ¢ ROS
VYcraHnoBka jpaiiBepa Astra-ROS

Pabora ¢ oOmakaMu TOYEK C IIOMOIILIO
Kinect, ROS, OpenNI u PCL

OTkpeITHE YCTpOMCTBA M cO3JaHHE OOJaka
TOYEK

[IpeoOpa3zoBanne naHHBIX OOJIaka TOYEK B
JTAaHHBIE J1a3epHOT0 CKAHUPOBAHHUS
Breimonaenne 3amaHuit Ha  (GOpMHpPOBaHUE
KPEaTUBHOT'O MBIIILICHUSI.

CamocTosTenpbHOE TMOAKIIOYCHHE JaTYNKOB K
poboTy.

2.5

4.5

Texymmun
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Ha3Banue pa3nesnoB u Tem

Teop.

IIpak.

Bcero

dopma
aTTecTaluu
U KOHTPOJIs

31.

Co3nanue annmapaTtHoro odecrneyeHust
ChefBot u uHTerpanys NporpaMMHOIo
obecrieyeHust

Texuuueckue TpeOOBaHHA

Coopka ChefBot u3 paHee H3roTOBIEHHBIX
JleTane U KOMIUIEKTYIOLIUX
Kondurypupoanue 60pTOBOro KOMIbHOTEpa
ChefBot u ycranoBka nakeros ChefBot ROS
Berpoennsriii ko mst ChefBot

Hanucanue ngpaiiBepa Ros Python mns
ChefBot

Oynkuuu  ucnonHsemoro (¢aitna  ChefBot
ROS

Onements! Python ChefBot u 3anmyck ¢aitnos
ROS: nokanu3anusg 1 HaBUTalus

2.5

4.5

Texymmit

IIpyHUMIBI HCIIBITAHUI M OLIEHKA PUCKOB
Texanveckue TpedoBanms k [T1
CocraBneHue nporpaMMbl UCIIBITAHUMA

Bb160p METOAMKY HCTIBITAHHMA

Breimonunenue 3amanuii Ha  QOpMHUpOBaHUE
€CTECTBEHHO-HAy4YHOM I'PaMOTHOCTH.
CamocTrosTenbHas pa3paboTka IPOrpaMMbl
ucneiTanuii. KosuiektuBHOe 00CyXkIeHUE H
BbIOOp Hamyyied [1H.

2.5

4.5

¢bparmenT
IPOTPaMMBI
yIIpaBJICHUS

poboTom

Pasnen 4. UcnibiTaHus IPOHOB

32.

HOILFOTOBKa K UCIIBITAHUAM

1

3.5

45

Texynmi

33.

[TpoBeneHne UCTIBITAaHUM € BBIXOIOM Ha I10-
JIUTOH (OTKPBITHIE MIOLIAIKH)
Beinonnenue 3ananuii Ha popMupoBaHue
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH.
YMenue nporokosnposats 11N

1

3.5

4.5

Texymun

34.

IIpoBenieHre UCTIBITAHM C BBIXOJIOM HA MO-
auroH (CokoJIbHUYECKHE MPY/IbI)
Brinonnenue 3ananuii Ha GopMUpPOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH.

3.5

4.5

Texymun

35.

Hacroiika u moacTpoiika 000pya0oBaHus 1O
pe3ynbTaTaM UCHBITAHUI

Brimonaenue 3ananuii Ha GOpMHUPOBAHHE
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH.

3.5

4.5

Texymmun

36.

[TonroroBKa NTOrOBBIX MPE3EHTALUMN IS
MPEJICTaBJICHUS PE3YJIbTaTOB Ha KOHKYPC
Brinonnenue 3aianuii Ha popMHUpoBaHUE
KpEaTUBHOTO MBIIIJICHUSI.

YMeHue npeacTaBuTh CBOIO paboTy B BUJIE
pe3eHTalUN

3.5

4.5

Hrorosas
MpEe3EHTaLMS
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7. COAEPKAHUE ITPOI'PAMMBbI

7.1 llepeyeHb 3aHATHI

Cmapmoeoe 3anamue

Ha nepBoM 3aHsATHH MTeAaror 3HAKOMUTCS ¢ TPYIIION, pelIaeT OpraHu3alMOHHbIE BOIIPOCHI,
3HAKOMHUT Y4YalluXCsl ¢ MPOTrpaMMOi, a TaKXKe YCTPauBaeT YCTHBIA ONpocC, YTOObI OMpEeNIuTh
YPOBEHb MOJITOTOBKH HIKOJIHHHUKOB.

Pa3nen |. OcHOBBI pOGOTOTEXHUKH

3aHATUS pazjenia HalpaBlIeHbl HA PAa3BUTHE y YUYAIIMXCS HABBIKOB KOHCTPYHPOBAHUS pPO-
00TOB, BJa/IeHUsI OCHOBAMH POOOTOTEXHUKH, HNEKTPOTEXHUKU U 3NeKTpoHUKHU. 1o pesynbpratam
00yYaromuics MpeICTaBIsSeT CBOW MPOTOTUIl poOoTa (MHAWBUIYAIBHO WJIM B KOMaHJIE CBOHMX
OJIHOTPYIIITHUKOB).

Pa3nea |1. KomnbloTepHoe 3peHne B po00TOTeXHUKE

3aHsTus pas3jena HampaBlieHbl Ha (GOpMHUpOBAHHE y yUYAIIUXCS HaBBIKOB ONPEEICHUS 0-
HSTHI KOMITBIOTEPHOTO 3pPEHUS, OCHOB HEUPOHHBIX CETeH, pacro3HaBaHusi 00pa3oB, 0OydeHUs ¢
nonkpervienueM. [lo pesynbraTtam oOyuaromuiicss HpeACTaBiIIeT MPE3EHTALMIO MO TeMaTHKe
(MHIMBHIya IbHO WIIM B KOMAH/I€ CBOUX OJHOTPYIITHHKOB).

Pa3nea |11. ®peiimBopk Robot Operating System

B pamkax 3aHSTHII JAHHOTO pasjeNa ydaliuecs 3HaKOMATCS co cpenoit pazpadbotku ROS,
pOrpaMMUpPYET CBOM JAPOH cpelcTBaMu JaHHOTro ¢peiiMBopka. [1o pesynabTaTam oOyuarouuiics
NPECTaBIsIET CBOM MPOTOTUI «YMHOTO» poOOTa (MHIUBUAYAIHHO MM B KOMaHIE CBOUX OJHO-
TPpYNIHUKOB). BrinonHenue 3aganuii Ha GopMUpOBaHUE €CTECTBEHHO-HAYYHOW IPaMOTHOCTU U
KPEaTUBHOTO MBIIILICHUS.

Pa3nen V. UcnibiTanus IPOHOB

B pamkax 3aHATHI JaHHOTO pa3zena ydarmecs MPOBOMASAT MCIBITAHUS TUIABAIONINX U €3-
nsamux 1poHoB. [lo pedynpratam oOydaromuiics MpecTaBiseT MPEe3eHTAUI0 TI0 TeMaTuKe (MH-
JTVBHUIYaJIbHO MM B KOMaH/I€ CBOUX OJAHOTPYIITHUKOB).

7.2 Pe3yabTaThl Kypca

[To oxoHuanum Kypca oOyuaromuecs Mo c(OpPMHUPOBAHHBIM KOMaHJaM IPEACTaBIISIOT
CBOM TIPOEKTHI Ha TOPOACKON KOHKYpC «HOHBIM TEXHHWK» W/MIM KOHKYPC, OpTaHM30BaHHBINA B
pamkax PYT.

8. OPTAHU3ALIMOHHO-NIEJATOI'MYECKUE YCJIOBUSA
PEAJIM3ALUU ITPOTI'PAMMBbI

B nporecce peanuszanuu nporpaMMbl BO3MOXKHO Y€peOBaHUEM TEM, YKa3aHHBIX B yueO-
HOM I1aHe. OTHOCHTENNbHASI HE3aBUCUMOCTh TEM MO3BOJISIET PETYIISIPHO MEPEKII0YAThC MEXKIY
pasfenaMu. OTO, C OJHOM CTOPOHBI, NMOAJAEPKUBAET MHTEPEC LIKOIBHUKOB HEOKUIAHHOCTBIO
TEMBI 3aHATHUSA, & C IPYTOM, MO3BOJISAET BO3BPAIIATHCS K IIPOWUIECHHBIM T€MaM MO3JHEE I I0-
BTOPEHHUS METOAOB paccyxzacHusA. Ilpu 3ToM B MEpPBOM MOIYrOAUU MPEMIArarOTCs TEMBI,
HaIpPaBJIEHHbIE NMPEUMYIIECTBEHHO HA PAa3BUTHE KYJIbTYpPbl TBOPUYECKOTO M (PU3UYECKOTO MBIIII-
JIEHHS U HE TPeOyIoIue OT yJalluxcs JOMOJIHUTEIbHON NOArOTOBKU. TeMbl BTOPOTO MOTYTOAMS
MOCBSIIIEHbI 00Jiee KOHIENTYaJIbHBIM BelaM, TaKUM KakK MpPOrpaMMHpPOBAHUE KOHTPOJUIEPOB,
HACTpOHKa aBTOMaTHKH pOOOTOB, KOMIIBIOTEPHOE 3pEHUE.

®opmbl padoThl. 3aHATHS TPOBOJATCS B (hopMaTe TEXHUIECKOTO KPYKKA.

B nauane nemaror 1eMOHCTPUPYET U MOSICHAET TEOPETUUYECKUE BOIPOCHI, a 3aTE€M BBIJTAET
y4yaluMcsl UHIUBUYaJIbHBIE 3a/laHus, (OPMHUPYET TEXHHUECKUE 3aJaHHs MO TMOCTPOMKe Ipo-
HOB, UX MPOTPaMMHUPOBAHUIO U HACTPOUKE, MPOBEJICHUIO NCIIBITAHUH.

(I)OpMaMI/I NMOABECACHUSA UTOTOB ABJIICTCA YUAaCTUC 06yqa}0mnxc;{ B pa3JIMYHBIX COCTA3a-

HUSX U KOHKypCax:
["opockoit koukypc «FOHBIH TeXHUK» (5-7 Ki1acchl);
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MynununanabHbli otan Beepoccuiickoro decruBans Ctyadect (8-11 kimacchl);

Bcepoccuiickue copeBHoBanus «ComHeuHas peraray (8-11 kiacc),

a TaKkKe OI[EHKa Mporpecca MKOJIbHUKOB B PEHICHUU MMPAKTUYECKHUX 33]a4 Ha 3aHATHUSX.

YpoBeHb OCBOEHUS MPOrpaMMbl 00YYAIOIIMMHUCS OMPEIEsIeTCs 10 UX paboTe B TCUCHHE
BCEro mporecca 00y4eHus 1O CICTYIOIUM KPUTEPUIM:

Buvicokuti yposenv oceoenus npoepammul. OOyHarOUUICS ¢ MHTEPECOM pelIaeT HeCTaH-
JapTHbIe 3a7aud poOOTOTEXHUKH, IMPABWJIBHO MOHHMAET MOCTAHOBKY BOIPOCAa M BO3MOXKHbBIE
MOJXO/bI K peleHnio. B paccyneHusx UCroab3yeT NPOHAeHHBIE METO/IbI, CIOCOOEH TPaMOTHO
U KpaTKo OOBICHUTH cBoe pemieHue. Croco0eH caMOCTOSATENbHO ONpeAeiuTh 3(PPeKTUBHOCTD
IIOJIyYEHHOT'0 pe3yJIbTarTa.

Cpeonuti yposenv oceoenusi npoepammul. OOyJalOIUNCA cTapaeTcs PEeIIUTh MPeaIoKeH-
HbIe TEXHUYECKHE 33/1a4M, HO HE BCErJa MpaBWIHHO MOHUMAET ycioBue. Pemenne oObsicHseT
JIOCTaTOYHO MOHSATHO, HO HE Bcerjaa B Hambosee mpoctoil hopme. JleMOHCTpUpPYET 3aMHTEpPECO-
BaHHOCTb B PEILIEHUU 3aj1au.

Huskuii yposensv oceoenus npoecpammel. OOydarOmUNACs MOCEIIAeT 3aHIATUS IO PUHYKE-
HUIO TUOO HE 3aMHTEPECOBAH B pellieHuH 3aj1ad. Kak npaBuio, HEBEpHO MOHUMAET YCIOBUE, UC-
IBITBIBAET TPYAHOCTH C COBEPIIEHUEM MEPBOTO Il1ara B PEIICHUH, B PACCYKICHUAX HE MBbITACTCS
MCIIOJIb30BaTh MpoiieHHbI MaTepuan. CBoe pelieHue OObSCHSET IMyTaHO, HE MOXET omIpeje-
JUTH CaM, pellieHa JIu AeUCTBUTEIBHO 3a/1a4a.

Texnunueckoe ocHaIllEeHHE

1) IepconanpHbie paboune Mecta ¢ [1K (110 KoJaryecTBy KOHTHHICHTA TPYIIIIBI).

2) TIpoeKTop U 3KpaH/MOHUTOP.

3) Bepcraku (1o uucity KoMaH1)

4) 3 Habopa py4HOro HHCTpyMEHTa (MOJIOTOK, pPyOaHOK, HAITUIILHUKH, HO)KOBKA [0 METaJ-
Ty ¥ iepeBy, HaOop Handuiei, Habop OTBEPTOK)

5) 3 Habopa 3JeKTPOUHCTPYMEHTA (3JEKTPO JIOO3HUK, MIPYMOBEPT, NUTH(MAITHHKA, (EH)

6) 3D npuntep 50x50x50cm

7) HabGopbl poOOTOB/APOHOB [U1si COOPKHU Ha paHOYIPaBICHHUH (110 YUCTY KOMaH I, 3-4)

8) Habops! pob0oTOB/ApoHOB 1151 cOopku ¢ anemenTamu MU (1o umciy koMaH,T)

9) 2 Habopa cliecapHbIX HHCTPYMEHTOB (MOJIOTOK, PyOaHOK, HAITUIIBHUKH, HOXKOBKA MO
MeTaJuly u JepeBy, Habop Haaduel, Habop OTBEPTOK

10) 1 HaGoOp PNEKTPOMHCTPYMEHTOB (JIEKTPOJIOO3HK, HIPYIOBEPT, HUTH(GMAIIHHKA, HeH)

11) Oukwu 3anmTHBIE — (110 KOJHYECTBY KOHTUHICHTA TPYIIITHI)

12) 3apsiaHoe yctpoiictBo st Li-lon akkymysasitopoB — 2 it

13) Habop s KOMIIOHEHTHO# cOopku HetunoBor Moaenu (Tenemerpus, ABUraTens oec-
KOJIJIEKTOPHBIM € peryyisiTopoM, CEpBONIPHUBO/IbI, KOHTpouiep nosneTHblid, GPS natunk ¢ komma-
COM, IPUEMHHUK O-KaHaJIbHBIHN, annapaTypa nepenatomas Ha 2.4 ['tir) — (o yuciy KoMann)

14) TlasnbHas cTaHus — (10 YUCITY KOMAHT)

15) Ansporpad (3 mir), Komrpeccop ¢ 0aIIOHOM

16) Mackwu mbiIe3anmTHBIE — (TI0 KOJHMYECTBY KOHTUHICHTA TPYIIIHI)

17) Xanat pabouwii — (110 KOJTUYIECTBY KOHTHHI'CHTA IPYIIIIHI)

PacxoaHble MaTepuabl:

1) IonotHa ass 3nekrposodsuka — 100 T

2) HaGop OuT (2 60mbImx)

3) Habop ceepen (3 60mpnx)

4) ABS mactuk ans 3D npunTepa — 1 kM

5) Akkymynsaropsl Li-lon pasubie — 20 it

6) Barapeiiku AA s anmapatypst — 100 wT

7) PacXoMHUKH TSI ASUTBHOM CTaHIUHU (0JI0BO, (IIIOC)

8) ITnactuk mucrtoBoii ITXB wnm ananor 1.5 MM — 10 kB.M,

9) IMnactuk [1XB wnwm anamor 2 mm — 10 kB.M
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10) Kieit muaHOKpHIaTHBIN — 1 KT
11) Bymara HaxnauHasi pa3Hoi 3epHHCTOCTH — 10 KB.M
12) HaGop kpacok sMaib (5 mmo 1 1)

13) Jlak sixToBbIid — 10 11

14) Macno mamuasoe (0.5 1),

15) cnupt u3onpornuiosslii (1 1),

16) aBycTopoHHHI cKOTY 50 M,

17) metuzsl M1...M10, Tpyoxu d1...d10 mm,
18) mMarHuTHl HEOAMMOBBIE (Pa3HBIE),

19) mpoBon 3nekrpuyeckuii 1 kB.MM — 500 M, 3 kB.MM — 100 M.

KanpoBoe obecneuenne nporpammel. [IporpaMmy peanusyer meaaror J0MOJHUTEIBHOTO
oOpazoBaHwUs.

IlepedyeHb JIMIIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 NMPOrPAMMHOI0 obdecre-
YeHHUsl, B TOM 4YHCJIe 0T€4eCTBEHHOI0 NMPOU3BOACTBA, HEOOXOAUMOTIO /IJIsl OCBOCHUSI IUCIU-

TLIMHBI
Ne Hanmenoanue npo- Ha3nauenue Tun npoaykra
/0 | TPaMMHOTO MPOJYKTa
1. | Microsoft Windows OmneparnoHHas cucTeMa [MomHas Geccpoynast Ju-
IICH3MOHHAs BEpPCHUsI
2. | Ubuntu Linux OnepanuonHasi cucteMa CBoboHO pacnpocTpa-
HsieMas OeccpouHas Bep-
cHsl
3. | Microsoft Office (Pow- | I[Iporpamma ajisi co3maHus, peaax- [MonHast Geccpoynast Ju-
erPoint) TUPOBAHHMS U TIPOCMOTpA MPE3eHTA- [IEH3UOHHAs BEPCHsI
U
4. | Python (conda, Win- MynbTUIaThOpMEHHBIH S3bIK CB00OHO pacmpocTpa-
dows / pip, Linux) POTpaMMHUPOBAHUS HsieMast OeccpoyHast Bep-
cHsI
5. | Arduino IDE WuTerpupoBanHas cpena pa3pador- | CBoOOIHO pacmpocTpa-
KM, IPeTHa3HAYeHHAs ISl TIPO- HsieMasi OeccpodHasi Bep-
rpaMMHUPOBAHUS CUCTEM aBTOMATH- cust
KU U poOOTOTEXHHMKH Ha matdopme
Arduino
6. | V-REP CumynsaTop MOOMIIBHBIX poOOTOB B CBobosHO pacnipocTpa-
cpene Windows HseMast OeccpouHast Bep-
cHsI
7. | Gazebo CumynsaTop MOOMIBHBIX POOOTOB B CBoOoaHO pacmpocTpa-
cpene OC Linux Hsiemas GeccpovHas Bep-
cHsI
8. | Robot Operating DpeitMBOPK 1711 MOOMIIBHBIX po00- | CBOOOIHO pacmpocTpa-

System

ToB B cpeae OC Linux

HsieMasi OeccpouHasi Bep-
cust

JIUTEPATYPA
Jlureparypa ans negarora

1. Koncrpyupyem po6otoB. OT A 1o f1. [lonHOE pyKOBOACTBO Ui HaUMHAIOMKX. belikran
JIxoH, -M: JIabopatopus 3nanuit, 2019 ISBN 978-5-00101-026-5
2. 'mybokoe oOydenue 6e3 maTtematuku. B 3 T. Dujapro ['maccaep —M: IMK-IIpecc, 2019

3. OcHoBel pobororexuuku FOpesuu E.M. Yuebnoe mocobue - CII6: BXB-IletepOypr,
2017. - 368 c. ISBN 978-5-9775-3851-0
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https://www.litres.ru/endru-glassner/

4. ABTOHOMHBIA UCKYCCTBEHHBIH MHTEIUIEKT JKnanoB A. A. YuebHoe mocodue - Mockaa:
Jlaboparopus 3Hanwmii, 2020. - 362 c. - (AnanTUBHBICE U WHTEIUIEKTyallbHBIE cucTeMbl). - ISBN
978-5-00101-655-7

5. Python u mammuHOe 0OydeHue: KpaitHe HEOOXOMMOE TTOCOOHE 110 HOBEHINEH MpeacKa-
3aTEeJIbHOW aHAIMTHKE, 00s3aTebHOE ISl OoJiee TIIyOOKOTO MOHMMAHUSI METOJI0JIOTUU MAalllvH-
Horo oOyuenus Pamka C. YyeOnoe nmocodue - Mocksa: JIMK Ilpecc, 2017. - 418 c. - ISBN 978-
5-97060-409-0

6. IIporpaMmupoBaHre KOMIBIOTEPHOTO 3peHus Ha si3bike Python Conem 1.

7. YuebHnoe nocodbue - Mocksa: JIMK Ilpecc, 2016. - 312 c. - ISBN 978-5-97060-200-3

8. O6paborka n3zobpaxenuii ¢ momoimsio OpenCV I'mopus bysno I'apcus [u np.] Yueo-
Hoe nocobue - Mocksa: JIMK Ilpecc, 2016. - 210 c. - ISBN 978-5-970()0-387-1

DJIeKTPOHHBbIE 00pa3oBaTe/bHbIE pecypchl

1. Mammnnoe obyuenne Azure (Microsoft) https://azure.microsoft.com/ru-
ru/services/machine-learning/

2. Kypcol o mamuaHOMY 00yuenuto ot Geekbrains https://geekbrains.ru/geek university/
data-science

3. HoBoctHoit mopran mo pobGorusamuu http://robotrends.ru/robopedia/kompyuternoe-
zrenie

4. Arperarop Bukuneaus https://ru.wikipedia.org/wiki/ KommnbelorepHoe 3penue

5. TIpoeKThl Ha KOMIIBIOTEPHOM 3PCHUH http://robocraft.ru/tag/OpenCV/

6. Arperatop HOBOCTHBIX [T-pecypcoB  KpymHEWIIMX  3JIGKTPOHHBIX  IOPTAJOB
«Xabpaxabp» u «['mkraitmc» https://sohabr.net

7. PoGompoektsl Ha mopraie Habr  https://habr.com/ru/hub/robo_dev/

8. Ilopran «Xaiitek» o0 poborax Ha Mmope  https://hightech.fm/2019/09/12/robots-sea
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https://geekbrains.ru/geek_university/
http://robotrends.ru/robopedia/
https://habrahabr.ru/
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