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1. less U muIaHUpYeMBbIe Pe3y/JIbTATHI OCBOCHHS THCHHUIINHBI

[{enbto OCBOEHUS TMCHUIUIMHEI SIBIIsIeTCS (POPMHUpPOBaHUE CIEAYIOUINX KOMIETEHIIHIHA:

OIIK-2 Cnioco0eH BBISBIATH €CTECTBEHHOHAYYHYIO CYHTHOCTD MTPOOJIEM, BOZHUKAIOIINX B
XoJle MpoecCUOHAIbHON  JIeATENbHOCTH, MpPHUBIEKATh Ui HUX peleHus  (QU3uKo-
MaTeMaTHYeCKUH W/MIM eCTEeCTBEHHOHAy4YHBIH ammapar M COBpPEMEHHble HH(OpMaIOHHbIE
TEXHOJOTHH

PesynpTaTamMm 0cBOEHMS IUMCLUIUIMHBI ABIISIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHINH:

POOIIK 2.1 3HaeT MeTOAMKY BBISBICHHUS ECTECTBEHHOHAYYHOH CYIIHOCTH MpoOIeM,
BO3HHUKAIOIINUX B X0J€ NPOo(eCCUOHATBLHON eATEIbHOCTH, U METOAUKY MPUBJICUYECHUS (PUIUKO-
MaTEeMaTHYECKOro anmnapaTa i COBpeMEHHbIe MH(POPMALIMOHHBIX TEXHOJIOTUH JIUISl UX PEeIICHHS

2. 3axa4¥ 0CBOCHUSA TUCHMUIIIHHDI

— OcBonTh NpakTHYECKHME HaBBIKM NuiaoTHpoBaHus bBC wmyneTHpoTOpHOrO THIIA B
PYYHOM U aBTOMaTUYECKOM PEKHUMAX;

— Hayuutbcst mpuHHMaTh pelieHue o nposefaeHu nojera Ha BBC mynbTuporopHoro
THUIA ¢ COOJIIOJICHUEM TEXHUKH 0€301MacCHOCTH MPH IKCIUTyaTalluu

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucuunnuna otHocuTes K bioky 1 «/lucuuminabl (MOIyIIN)».

JuctuniamHa OTHOCHTCS K YacTH 00pa3oBaTeNbHON MporpamMmbl, (OpMHPYEMOt
y4acTHUKaMU 00pa30BaTelIbHBIX OTHOIICHWN, TMpeanaraerca oOydJaroluuMcs Ha BBIOOP.
JucrumimHa BXoauT B MOAy b Pabouast mpodeccus «Omnepatop BAC».

4. Cemectp(b1) ocBOeHHs U (popMa(bl) IPOMEKYTOYHOM ATTECTAIMY MO AUCHUIIIHHE

Bropoii cemectp, 3auer

5. BxoaHble TpeOOBaHMS A5l 0CBOCHUS THCHMILINHBI

Jly1s ycrenmHoro ocBOCHUs JUCIHUILIMHBI TPeOYIOTCS KOMIIETEHIIMH, c(popMHUpOBaHHbBIE B
XO07I€ OCBOCHHsI 00pa30BaTENIbHBIX MPOTPaMM MPEALIECTBYIOIIET0 YPOBHS 00pa30BaHMUs.

6. SI3bIK peanuzanuu

Pycckuin

7. O0beM TUCHMUILIHHBI

OO011ast TpPyA0E€MKOCTh AUCIUILTUHBI COCTABIISET 2 3.€., 72 4acoB, U3 KOTOPBIX:
-IIPAKTUYECKUE 3aHATHSA: 32 4.

B TOM YHCJIE IPAaKTUYECKasl MOJAroToBKa: 32 u.
O6beM caMOCTOSATENIbHON padOThI CTY/I€HTA OTpeeieH Y4EOHbBIM IJIaHOM.

8. Coaepikanue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Paznen 1. Pyunoe nunotupoBanre bBC ¢ momomisio 3D-cumynstopa

Tema 1. O3nakomieHue ¢ 3D-cumynaTopom

Tema mocBsAlmEeHa UCHONB30BaHUIO 3D-cumynsTtopa 1 nwinotupoBanuss bBC
MYJBTHPOTOPHOTO THIA: pa3bop ero uHrepdeiica, mpaBuiaa MOJKIIOUEHUS paJuoaInapaTypsl,
KamuOpoBKa pajauoanmapaTypsl g KoOppekTHoil pabotel ¢ I10. HM3yuenue cnocoOoB
B3aumozeiicteus ¢ [10 npenocrasisieMbiM 3D-cumynsaTopom

Tewma 2. bazoBbie maneBpsl nunoTupoBanus bBC



Tema mocBsameHa pa3bopy pyuHoro nuiotupoBanus BBC ¢ momomipio
paaroanmapatrypel: OCyIIECTBICHHUE 3allycka MOTOPOB, nepemelienre bBC B pa3HbIX pexnmax
yTnpaBJieHus1, paboTa ¢ yriaoM 0030pa KypcoBOi KaMephl, IPUOOPETEHHE MPAKTUYECKOTO HAaBbIKa
yaepxkanus bBC B Bo3mymiHo# cpene.

Tema 3. Tpenuposka nunotuposanus bBC

Tema nocpsiieHa (GOpMHPOBAHUIO HABBIKOB PYYHOTO MIJIOTHPOBAHUS € romoinsio 3D-
CHUMYJIATOpA: OCYILECTBJIEHHE TO0JeTa BHYTPH BBIOPAaHHOW TpaccChl, MPOXOXKJIEHHE 3apaHee
MMOCTPOEHHOM TPACChl HA BPEMSI.

Paznen 2. Ynpasnenue bBC B Ilonurone.

Tema 1. O3nakomiienue ¢ [lonuronom nunotuposanust bBC

Tema mocBsitiieHa 0030py Bo3mMokHOCcTel [lommrona, BHyTpH KOTOPOTO OCYIIECTBIISECTCS
TpeHupoBka nmuwioTupoBanusi bBC B pa3nuyHbIX peXUMax: M3ydyeHHE TEeXHUKU 0e30IacHOCTU
nipu B3aumoieiictBuu ¢ BAC, 0630p 00bekTa yrnpaBieHuUs.

Tema 2. [Ipeanonernas noaroroska bBC

Tema mocasdIeHa pacCMOTPEHHIO MTpaBuil MOATOTOBKA BAC K OCyIIECTBICHHIO TTOJIETA:
npoBepka BBC ¢ mnomompio crenuanusupoBaHHoro 110, BeIOOp B3JIE€THO-NIOCATOYHOM
IUIOLIA/IKK, TOATOTOBKA IIOJIE3HOM HAarpy3ku, IpOBepKa MCHPABHOCTH JIOMOJHUTEIBHOTO
000pyI0BaHUS.

Tewma 3. IlosreT mo aBTOMaTHYECKUM IMOJECTHBIM 3aJaHUSIM

Tema nocBsilieHa aBTOMaTHUECKOMY pexxumy yrpasieHus bBC MynpTuporopHoro tuna:
CO3/IaHHIO TIOJIETHBIX 3aJaHUil, 3arpy3ke IIOJETHOrO 3aJaHHsl B TOJETHBI KOHTpOJLIED,
OCYILIECTBIIEHUIO 3allyCKa MOTOpPOB, IOJIETY B aBTOMAaTHYECKOM pEXHME C NEPUOAMYECKUM
MOHUTOPHUHIOM noka3zareneii bBC.

9. Tekymuii KOHTPOJIb MO TUCHHUIVINHE

Texymuit KOHTPOJb MO AWCITUIUIMHE TPOBOIUTCS IyTEM KOHTPOJS IOCEIIAeMOCTH,
BBITIOJTHEHMSI IBYX MPAKTUYECKUX paboT U (pukcupyercs B popMe KOHTPOJIBLHON TOUKK HE MEHEe
OJTHOTO pa3a B CEMECTP.

3ananus oneHUBarTCs 1o mkane 0—1-2 6amna, rae 0 — «He 3a4TeHo», | — «1opabdoTaThy,
2 — «3aureHo». [l momydeHmsi 3adeTa HeoOXoauMoO HaOpaTh He MeHee 2 0auioB 3a
BBITIOJTHEHHE MPAKTUYECKUX PaboT.

[Ipumepsl 3aganuit:

IIpaxtrnueckoe 3amanue Nel «[lonet B pyunom pexume B 3D-cumynstoper». [loner mo
3apaHee nocTpoeHHoM Tpacce Ha BBC mynbpTupoTOpHOro THIa 3a onpeneiacHHoe Bpems B 3D-
CUMYJITOpE.

HNuctpykuus:

1. 3amycTuTh CUMYJISTOpP Ha CBOEM paboueM MeEcCTe;

2. THonkmounts paguoanmnapatypy Kk I1K u, npu HeoOXoauMocTH, OTKaIMOpOBaTh €To B
CUMYJIATOPE;

3. 3amycTuTh Tpaccy, yKa3aHHYIO 110 BApUaHTY 3aJaHUs;

4. [Ilponererp yKa3aHHYIO Tpaccy, u30eras CTOJIKHOBEHHUNU C TIPEMSATCTBUSIMH |
MMaJCHUMN;

5. IloAroToBUTHCS OCYHIECTBIATH MOJIET HA BPEMS;

6. OcyuiecTBUTh KOHTPOJIBHBIA MOJNET ¢ (ukcanuei ¢ ¢ukcanueid AeWCTBUIl B BHUE
CKpUHKACTa;

7. Ilpucnarh CKpMHKACT IPENOAABATENIO Ha IPOBEPKY.

[Ipaktnueckoe 3amanune Ne2 «ABromarnyeckuil noser B Ilomurone». OcymiecTBiieHue
nosera bBC MynsTHpOTOpHOrOo THMHA BHYTpH Teppuropuu [lonuroHa B aBTOMaTH4ECKOM
pexume.



HNuctpykuus:

1. Co3pmare moseTHOE 3aJaHue C MOMOIIBK crnenuanudupoBanHoro [0 B ycnoBusx
tepputopuu llonurona ¢ ykasanueM BapuaHTa 3a/1aHuUs;

2. OcyuiecTBUTh NOJAKIKOYEHUE K HA36MHOU cTaHIMK yIpaBieHus: bBC;

3. OcymecTBUTh NMpOUENYPY 3arpy3KH IOJIETHOTO 3aJaHus B IOJIETHBI KOHTPOJUIEP
BBC u y6eautbcs B UCIIPaBHOCTH;

4. 3anmyCTHUTbH BBIIIOJHEHUE MOJIETHOTO 3aJjaHus 10 KOMaHJIE;

5. B mporecce BBINOIHEHUS IOJIETA OCYIIECTBIATH MOHUTOPUHI W BMEIIMBAThCSA B
clly4ae pUCcKa aBapUiHOHN CUTyalluH;

6. OcymectButh nocaaky bBBC B yCTaHOBIEHHOM MeCT€ W JOKJAJl O 3aBEPIICHHHN
oJIeTA.

10. ITopsigok nMpoBeeHUs1 1 KPUTEPUH OLEHUBAHMS NPOMEKYTOUYHOM aTTECTALINH

3aueT BO BTOPOM CeMecTpe MPOBOAWTCS B opMmaTe MPAKTHUECKOTO 3aJaHUS BHYTPHU
[Tonurona nunoruposanus. IIponomknurensHOCTS 3a4ueTa 1 yac.

[IpakTueckoe 3ajaHue MPEANONaraeT MPOBEACHUE MPeanoyieTHOM noAaroroBku BBC
MYJIBTUPOTOPHOTO THIAa M OCYIIECTBICHHME mosieta Ha Tepputopuu llomurona. B mpouecce
BBITIOJIHEHMS 3aJJaHUs CIYyIIATeNb JOJKEH YKa3aTh MECTO B3JI€Ta U MOCAJIKH anmnapara, IpoBECTH
npeanoseTHyr mnposepky bBC, 3arpy3nTe mnoneTtHoe 3agaHue W NPUHATH pEHIEHUE O
MpOBEACHUM TIoJieTa. B TeueHue mosera ciymaresib HEIPEepbIBHO OCYILIECTBISET MOHUTOPHHT 3a
napamerpamu bBC u BMemmBaeTcs B oJjieT pu HEOOXO0IUMOCTH.

Pacnpenenenue 6auioB OCYIIECTBISAETCS CIEAYIOUIMM 00pa3oM:

— TIPOBEJICHHE MPOIIEAYPHI MOATOTOBKH anmapara K mojety (2 6amia);

— BBIOOP B3NETHO-MIOCAIOUHOM MTomaaky (2 6amna);

— TMOJATOTOBKA TMIOJIETHOTO 3aJlaHUSl HA YKa3aHHOM TEppUTOPHUM M C YyKa3aHHBIMU
orpannueHusMu (3 6anna);

— 3arpy3ka nosietHoro 3aaanus B bBBC (2 6anna);

— YCIIEITHOE OCYIIECTBIICHUE B3JIeTa U IOCAKU anmnapara (3 6amna);

— YCTIEIIHOE TTPOBEICHHE MOJIETA 110 3aIaHHOMY MapmpyTy (4 6asra).

Takum 00pa3oM, MaKCHMalbHO BO3MOXKHOE KOJHUYECTBO OallIOB 3a MPOXOXKICHUE
MIPOMEXYTOUHOM aTTecTany cocTaBisieT 16 6amios.

Cucrema OLIeHUBaHUS 33JIaHUS POMEKYTOYHOU aTTECTALIUU:

0—8 0anIoB — OIlEHKA «HE 3auTeHO»; 9—16 0a/lIoB — OllEHKA «3auTeHO». Ha BEITOIHEHNE
MPaKTUYECKOr0 3a/laHusl JAeTcsl JIBE MONBITKU. B ciydae, ecnu ciymiatenb HE CHPaBUIICS C
BBITIOJTHEHHEM TPaKTUYECKOro 3a/laHusi, JOMyCKaeTcs ero Imepecjada B pE3epBHBIA J€Hb
aTTeCTal1u.

11. Y4yeOHO-MeTOANYECKOE O0ecIIeYeHue

a) DIeKTPOHHBIN y4eOHBINA KypC MO AUCIUILINHE B 3JICKTPOHHOM YHUBepcuTeTe «iDO» -
https://lms.tsu.ru/course/view.php?id=879

0) OrieHOUHBIE MaTepHallbl TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOW aTTECTAllMH I10
THACIUILINHE.

12. IlepeyeHns y4eOHOI1 IuTEpaTyphl U pecypcos cetn UHTEepHeT

a) OCHOBHasI IUTepaTypa:

—Ponpan V. buapn, Tumotu VY. MakJbitn. Manble OecnUIOTHBIC J€TaTeIbHBIC
anmapaTtsl: Teopus u npaktuka. Mocka: TEXHOC®EPA, 2015. - 312 c.

— OcHobl aBuanuu. Yacte I. OCHOBBI a3pOAMHAMUKH M JUHAMMKH T10JIETA JIETATEIbHBIX
anmapatos : yueOHoe nocobue / B.B Epumos — M.: MI'TY T'A, 2003. — 64 c.

— TBoit nepBbIii kBagpokonTep: Teopus u npaktuka. — CI16.: BXB-IlerepOypr, 2016. —
256 c.: mi. — (DNEeKTPOHUKA)


https://lms.tsu.ru/course/view.php?id=879

0) TOTOJTHUTEIbHAS JTUTEPATYpa:

— CoBpemennble cuctembl ynpasienus / P. Jlopd, P. bumomn. Ilep. ¢ anrm. B.M.
KombuioBa. — M.: JIaGoparopus bazossix 3nanmii, 2002. — 832 c.

— Kucenes C.B., Oneparop 9BM. — OUL] «Akanemus», 2014

— Cunopos B./l., Ctpymns H.B., AnnapatHoe o6ecnieuenue O9BM. — OUL «Akanemus»,
2013.

B) pecypchl ceTd MHTepHeT:

— HpoH cBomMH pykamu [DneKTpoHHBIM pecypc| // dronomania.ru //: JIponomanus:
Omnnaitn xypHan o aponax, URL: https://dronomania.ru/tip/handmade (mata oOparenus:
01.11.2024)

— DnexkTpoHHas JOKyMEHTamus s ydeOHoro KoHcTpykropa «Kiesep» -
https://clover.coex.tech/ru/

— JlokyMeHTanuss MO MCIOJIb30BAaHUIO MPOTPAMMHOTO OOECledyeHus: il Ha3eMHOU
CTaHIMU ynpasiieHus - https://ardupilot.org/planner/

— JlokyMeHTanuss MO HCIOJIb30BAaHUIO MPOTPAMMHOTO OOECledyeHusl il Ha3eMHOU
cTaHIMU ynpasiieHus - https://docs.qgroundcontrol.com/master/en/qgc-user-guide/index.html

13. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHIi

a) JIMIIEH3MOHHOE U CBOOOIHO pacipoCTpaHsIeMOe POrpaMMHOE 00eCTICUCHHE:

— Xing Ying — I1O nnsa padotel ¢ Motion Capture cuctemoii B [lonurone

— QGroundControl — cBoOoaHo pacmpoctpansemoe 110

— Mission Planner — cBobGomno pacmnpoctpansiemoe I[IO nns Ha3eMHOW CTaHIUU
YIpaBJICHUS

0) nHpOpPMaIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTajor Hayunoi 6ubnmorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (penozutopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/

14. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue

Aynuropun 1 IpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynutopur JUisl TIPOBEIEHHUS 3aHSITHUA CEMHUHApPCKOTOo THWIA, WHAMBUIYAIbHBIX U
I'PYIIOBBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJIS U POMEKYTOYHON aTTECTALINN.

[TomerneHust 111 CaMOCTOSATEIBLHON PabOThI, OCHAIIICHHBIC KOMITBIOTEPHONW TEXHUKOW U
JIOCTYNIOM K ceTH VIHTepHeT, B 3JeKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEebHYIO Cpelly U K
MH(GOPMaLMOHHBIM CIPABOYHBIM CHCTEMaM.

Jnis mpoBeieHus] MPAaKTUYECKUX 3aHATUH TpeOyIOTCS CIelHalIU3UpOBaHHBIE pabouue
MecTa C YCTaHOBJIEHHBIM jomnosHuTeNbHbIM [1O: VYyeOubiii nentp nwiotupoBanus BAC,
ITonuron nunotupoBanus bAC.

TpeboBanust k pabouemy | [1IK co cnegyromumMu MUHIMATLHBIMEA XapaKTEPUCTHKAMHU:
MeCTy 1. Onepanuonnas cucrema Windows 7 u HoBee;

2. IIpoueccop: Intel Core 2 Duo 2 I'T'n 1 HoBee uiu AMD 2 I'T1g
U HOBEE

3. OneparuBHas namAath: 2 ['6

4. Buneokapra: GeForce GTX 960M / Radeon HD 7750 u
HoBee, 110

5. DirectX: Bepcuu 9.0



http://e.lanbook.com/
http://vital.lib.tsu.ru/vital/access/manager/Index
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

6. Mecto Ha nucke: 1 GB

Oo0s13aTe/IbHO: HaIWyue MYJbTa YMOPABICHUA C MOAACPKKON
coenuHenuss ¢ IIK. Cnucox pekoMeHIyeMbIX IIyJbTOB
yIOpaBJeHUs MPUIaraeTcsi HIKe.

YueOHbIi LEHTP
nusotupoBanusi BAC

15 paboumx craHiuii ¢ ycraHoBIeHHBIME cuMyisitopamu CUT-
He60 u noakirouenusiMu FPV-muiemamu

TTonuroun

[Tonuron ¢ cucremoit Motion Capture ans  TOYHOTO
no3uimonrnposanus bBAC B moMenieHuH.

Ky6 3x3x3 ans orpaboTku B3nera u mocaaku bAC.

BAC konrepHoro Tuna Ha 6a3e koHTposuiepa Pixhawk.

BAC xonrepHoro tuna I'eockan «IIuonepy.

Pannoanmaparypa mist ynpasinenusi BAC B pydHOM pexxuMe.
FPV-cuctema nins ynpasnennsi BAC B pydHOM pexuMe.

15. Undopmanus o paspadoTunkax

OxyHckuii Muxann BUKTOpoBUY, acCUCTEHT Kadeapbl HHPOPMAIIMOHHOTO 00eCTICUeHHS
uHHOBaMoHHOW  nestenbHOCTH OUT TI'Y, 3aBemyrommii  y4eOHOU  yrabopaTtopueit
HUHTEJJICKTYaIbHBIX CUCTEM YIIPABJICHUS.




CnmcoK peKOMEeHAyeMbIX myabToB yrpaBienus bBC:

Jumper T-Lite V2

Flysky RC FS 16B + Flysky
FS-SM100 (rabop xabeneit)

Radiomaster Zorro Radio
Controller




>, m\
©
RadioMaster TX12 Mark e
X
@
RadioMaster TX16S
BetaFPV Lite Radio 2

15. Unudopmanus o pazpadoTyukax

OxyHckuit Muxaun BuktopoBud, accucTeHT Kadeapsl HHPOPMAIMOHHOTO 00ecTieueHUs
nHHOBanMoHHOW  nestensHOocTH  OUT  TI'Y, 3aBeayrommii  yueOHOW  mabopaTtopueit
MHTEJUIEKTYaJIbHBIX CUCTEM YIIPaBJICHUS
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