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1. HEJIM U 3AJAYN TN CHUATIVINHBI
1.1 Heap nucuuniauabl: QopMUPOBaHUE Y O0YYAIOIIUXCS TEOPETHUECKUX
3HAHUM M MPAKTHYECKUX  HABBIKOB  IPUMEHEHMS CIIEHUAIN3UPOBAHHOIO
IPOrpaMMHOr0 o0ecreueHus A HacTpoiku u ynpasieHus BAC.
1.2 3agaun ocBOeHHUS TUCHUILINHBI:
o CdopmupoBaTh LIEJIOCTHOE mpencTaBieHue 00 ocoOeHHocTaXx BAC kak
IIPOTPaMMHO-ANNAPATHOW CUCTEMBI;
e U3yunth OCHOBHBIE THUIIBI TporpamMMmHOro obecneuenus bAC u cnenudpuky
UX IPUMEHEHUS IS pa3nuuHbIX TUIIOB BITJIA;
e [lomyunTh MpakTUYECKUE HABBIKM PAOOTHI C MPOTrPaAMMHBIM 00€CTIEUEHUEM
JUISL pelIeHuUs] LIMPOKOro Kpyra 3anad npumenenns bAC.

2.MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII
Hucuunnuna  «lIporpammuoe oOecneuenne bBAC»  oTHOocHTCH K
JUCIHUIUIMHAM 4acTH, GOpPMUPYEMOIl yuacTHUKaMU 00pa30BaTeIbHBIX OTHOLICHHIA
(muctmmvHA 110 BRIOOPY) Os10Ka B1.

3. IEPEYEHbD IINIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110
JUCHUIIJIMHE

[Ipouecc wusyuyenuss mucummuivHbl «[Iporpammuoe obGecneuenne BACH
HaIpanJjeH Ha (OPMUPOBAHUE CIETYIOUUX KOMIIETEHIUH:

[IK-1 - CpoocobeH m0poBOAUT, U OPraHU30BBIBATH W3BICKAHUS IS
pa3paboOTKU MPOEKTa, CTPOUTENHCTBA, PEMOHTA U PEKOHCTPYKIIMU TPAHCIOPTHBIX
COOPY)KE€HHM, MOCTOBBIX M a’pOJIPOMHBIX KOHCTPYKIIMM, aHaIU3UPOBATh HX
pe3yibTaThl C  HCIOJbB30BAaHUEM COBPEMEHHBIX  MPOTPaMMHO-ANNapaTHBIX
KOMITJIEKCOB U MH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

Pe3yabTarhl 00y4eHHsl, XapaKTepHU3yHOIIHe

KoMmnerenuus
c(hopMHUPOBAHHOCTH KOMIIETEHIITUH
[TK-1 3HaTh TUIIBI TporpaMMHOro obecnedeHus st BAC
YMeTb KOHPUTYpHpOBaTh OECITUIOTHBIE JIETaTEIbHbIC
anmnaparsl

Bnanets HaBbIKamM# 0230BOTO MMPOTPAMMHUPOBAHUS
paziuuHbix THIIOB BAC

4. OB BEM JUCIUITJINHBI
O6mas TpynoeMkocTh auciuruinabl «lIporpammuoe obecneuenue BACy»
cocTaByseT 4 3.¢.
Pacnpenenenue Tpy10€eMKOCTH JUCITUILIMHBI TIO BUAM 3aHSATUN
ouyHasi popma o0yueHust

Bcero | CemecTpsl
4acoB 8

Buer yaeO6HO# paboThI

AyauTopHbIe 3aHATHS (BCEro) 72 72

B ToMm uncie:

Jlexmu 36 36




[TpakTueckue 3anustus (I13) 36 36

CamocrosiTesibHasi pabora 72 72

Buapl mpoMexyTOYHOM aTTecTaluu - 3a4eT ¢

. + +
OILICHKOM

OO01ast TPy 10€MKOCTb:

aKaJeMHUYECKHUE YacChl 144 144
3a4.e]I. 4 4

5. COAEP) KAHUE JUCHUIIJIMHbBI (MOAYJISA)
5.1 Coaep:xxanue pasgesioB JAUCHUINIMHBI M pacnpeleieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHIA

ouyHasi popma oOyueHust

Ne
/1t

HaumeHoBaHue TeMbI

CopeprxaHue paszena

Jlexit

IIpax
3aH.

CPC

Bcero,
yac

BAC Kak
[porpaMMHO-arapaTHas
CHUCTEMA. OcobeHHocTH
OpTraHU3alMy U YIPABICHUS
BAC.

Tunst BAC, kinaccuduxanus BAC.
ITporpaMmupyeMsle U IPOrpaMMHBIE CUCTEMBI B
cocrase BAC. IIpuHIUIIBEI IPOrpaMMHOTO
ynpasieHus. OCOOCHHOCTH yIpaBiIeHHS,
9KCIUTyaTaIlH ¥ 00CTY>KHBAHHS
IIPOrpaMMHO-ANIAPATHBIX CHCTEM

12

24

Anamuz MIPOTPaMMHOTO
obecneuenns a1 BAC.
00630p ocHOBHBIX THIIOB [1O
s BAC.

Tumner nporpamMmmuoro obecneuenus. [Iporpammuaoe
obecrniedeHne Uil HaCTPOUKH JIeTaTeIbHBIX alllIapaToB
Pa3sITMYHOrO Ha3HAYEHHs, IPOrpaMMHOE oOecreueHe
aBTOIIMJIOTA, TIPOTPaMMHOE obecredeHue JUis
Ha3eMHBIX CHCTEM YIPaBIeHHs H 00eCIIedeH s,
IporpaMMHOe obecrieueHue 1yt GOpMUPOBAHUS U
YIpaBJlIeHHs NOJETHBIM 33JaHUEM, IIPOrPaMMHBIE
HHTEP(EHCHI.

12

24

OCHOBHBIE MIPUHIUIIBI
HaCTPOMKHU u
IIPOTPaMMHOTO YIIPABJICHUS
MYJIBTHPOTOPHBIX
OECIMIIOTHBIX JIETaTeIIBHBIX
anmaparos. Vcnons3oBanne
cneuuanusuposanHoro 10
JUISL UX BBITIOJTHEHHS.

OCHOBHBIE IPHHIMITBI HACTPOUKU MYJTbTHPOTOPHOTO
6ECTMIOTHOTO MYJIBTUPOTOPHOTO JIETATENHHOTO
armapara. Mcnons3zosanue Betaflight, ArduPilot,
INAV. Kondurypuposanue 311eKTpoBuraTeiei,
HMHEpLIUANEHOI CHCTEMBI YIIPaBIEHHsI, HaCTPOHKa
YIIpaBJIEHHs JICTAaTEIFHBIM alapaTtoM, HaCTpoiKa
CHEMANIBHBIX PEXKUMOB, HACTPOIKA BU3yaJIbHON
nH(opMaImu Ha FKpaHe MUJIOTA U IPYTUE HACTPOUKHU

12

24

OcHOBHBIE TIPUHIHIIBI
HACTpOUKH u
IIPOTPaMMHOTO YIIPABJICHUS
OECIMIIOTHBIX JIETaTeIILHBIX
amnmaparoB  CaMOJICTHOTO
Tumna, Bkaodas VTOL wu
KOHBEPTOILIAHBI.
HcnonszoBanue
cneuuanusuposanHoro I10
JUISL UX BBITIOJTHEHYIS.

OCHOBHBIE IPHHIHUITBI HACTPOHKU OECIHIOTHBIX
JIeTaTeNILHBIX allapaToB CaMOJIETHOTO THIIA, BKITIOYAst
VTOL u xonBeptomiansl. Mcnons3osanue Betaflight,
ArduPilot, INAV. Koudurypuposanue
JIEKTPOBUTATEIICH, HHEPIUAIbHONW CHCTEMEI
yIpaBJIeHHUs, HACTPOIKA YIIpaBICHHs JICTATEIbHBIM
anmnapaToM, HACTPOHKa CIICLHAJILHBIX PEXHUMOB,
HACTpoliKa BU3yallbHOW HH(OPMALIUK Ha KpaHe
MIWJIOTA ¥ APYTHe HACTPOUKH

12

24

Iporpammuoe obecrieueHne
g GopMHpPOBaHHA U
yIpaBJICHUS HOJIETHBIM
3a/laHHEM

[Ipunnune! ynpasierus BIIIA ¢ ucnons3oBaHuem
MOJIETHOTO 3aJaHus. Vcronp30BaHNe Pa3IuIHBIX
HaBUTAIIMOHHBIX cucTeM. [InaHnpoBaHue MojIeTHOro
3amanus. PaboTa ¢ mojeTHbIM 3a7aHHEM B
MissionPlanner

12

24

Hcnonb3oBanue
MIPOTPaMMHBIX
uHTepdetcoB UL
B3aMMOJICHCTBHS c
MI0JIETHBIM KOHTPOJUICPOM.

ITporpamMmusle HHTEP(HEHCH B OECIIMIIOTHBIX
aBHAIMOHHBIX CHCTEMaxX

12

24

HUTtoro

36

36

72

144

5.2 Ilepeuyennb 1a00paTOPHBIX padoT
He npenycMoTpeHo y4eOHbIM MIIaHOM




6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B

COOTBCTCTBHHN C y‘{C6HBIM IJIaHOM OCBOCHHEC JUCHUIIIMHBI

HE

IpeyCMaTPUBAET BBIIIOJIHEHHE KYypCOBOTO MPOEKTa (pabOThl) WM KOHTPOJIHHOM
paboThI.

7. OHEHOYHBIE MATEPHUAJIbI U151 TPOBEJAEHUA
HNPOMEXYTOUYHOU ATTECTAIINU OBYYAIOIIUXCA 11O

TV CHUTIIAHE

7.1. Onucanue nmokasarejieil 1 KpuTepueB OLCHUBAHUS KOMIICTEHIUMH
HA Pa3JIMYHbIX 3Tanax ux GopMupoBaHUsA, ONIMCAHME IIKAJ OLlCHUBAHUSA

7.1.1 Tan TeKyumero KOHTPOJIs

Pe3ynpraThl TEKyIIEro KOHTPOJIS 3HAHUM M MEKCECCHOHHOM aTTECTALlUU
OLICHUBAIOTCS 10 CIEAYIOLIEH CUCTEME:

«aTTECTOBaHY;

«HE aTTECTOBAH).

K Pe3yabTaThl 00yueHus, K
OMIIC- Xapakrepusyouue HTECPHH
TeHwHs c q)‘l: pyu pl:m ;’HHTCTB OHEHHBEHHH ATTecTOBaH He arTecroBan
KOMIIETEHIIMH
TIK-1 3HaTh THIIBI Tect Beimonnenue pador B|  HeBeimonHeHne
MIPOTPaMMHOTO CPOK, paboT B CpOK,
obecrieuenus st BAC MPeyCMOTPEHHBIN B |[PEyCMOTPEHHBIN B
pabovmx mporpammax pabouux
IIpoTrpamMmMax
Ymetn Tect Beimosnenue pador B|  HeBeimonHeHne
KOH(UTYpUpPOBATH CPOK, paboT B CPOK,
OeCIIIIOTHEIC MIPEIYCMOTPEHHBIN B [IIpeIyCMOTPEHHEIH B
JIeTaTeNbHbIC pabouux mporpaMmmax pabdounx
anmnaparhl porpamMmax
Buagetb HaBbIKaMu Tect Bemmonuaenue pabor 8| HeBbimonueHue
6azoBoro CPOK, paboT B CpOK,
[IPOrPaMMHUPOBAHHS MIPEeAyCMOTPEHHBIN B |IPEyCMOTPEHHBIH B
pasnuusbix TUnos BAC pabounx mporpammax pabounx
porpamMmax

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUM

Pe3ynbTarhl MpOMeKyTOYHOTO KOHTPOJISl 3SHAHHH OLIEHUBAIOTCS B 8§ ceMecTpe
JU1s1 OUHOM (POpMBI 00yUEHHUSI IO YeThIPeXO0alIbHON CUCTEME:

KOTIIMYHOY;

«XOPOIIIOY;

«YZIOBJICTBOPUTEIHHOY;

«HEYJOBJIETBOPUTEIHLHOY.

K Pe3yabTaThl 00y4eHus, K

oMIIe- XapakTepu3yloiiue HTEPUHU

Teruust | © (bgpM“p‘:m aylmﬂlm OH:E)HHBEI:HI/IH OT1au4HO Xopomo Ynosu. Heynosi.

KOMIICTCHIINH

IIK-1 3HaTh TUIIBI Tect Brinonnenue | Boinonnenue | Boimonnenue B tecre
IPOrPaMMHOTO tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | menee 70%
obecrieueHust IS 100% 90% 80% IIPaBUJIBHBIX
BAC OTBETOB
Ymets Pemenue 3anaun IIponemonctp | Ilponemonctp | 3amaun He
KOH(QHUTYypHPOBATh |CTAaHIAPTHBIX peuieHsl B HpOBaH MpOBaH pelieHbl
OCCIUIIOTHEIC MIPAKTUYECKUX MOJTHOM BEPHBIN X0 | BEpHBIH X0




JeTaTebHbIe 3a1aq o0beMe U | pelIeHHs BceX, | pelleHus B
anmnapaTbl MOJIYYEHBI | HO HE MOJy4eH | GosbIInHCTBE
BEpHBIE BEPHBIH OTBET 3aaq
OTBETHI BO BCEX
3a7a4ax
Bnaners naBeikamu |Pemenue 3amaun IIponemonctp | [Ipomemonctp | 3anmauu He
6a30BOro MPUKITIHBIX pelieHbl B UPOBaH UPOBaH peLIeHbI
NporpaMMHUpPOBaHUsI 33124 B MOJIHOM BEPHBIN X0 | BepHBIN X0
pa3UYHbIX TUIOB |KOHKPETHOM o0beMe U |pelieHus BceX, | pelleHus B
BAC MIpeAMETHO I MIOJIYYICHBI | HO HE MoydeH | OOJIBITMHCTBE
obnactn BEpHBIC BEPHBIH OTBET 3amay
OTBETHI BO BCEX
3aauax
7.2 IlpumepHblii mNepeYeHb  OLEHOYHBIX CpeACTB  (THUIOBBIE

KOHTPOJIbHbIE 32J]aHUSl WM HWHbIE MATEePUAJbl, HEOOXOAUMBbIE IJIS OLEHKH
3HAHU, YMEHHU I, HABBIKOB U (WJIH) ONbITA 1eATEIbHOCTH)

7.2.1 llpumepHbIi epevYeHb 3aJaHUi 1JIA NOATOTOBKH K TECTUPOBAHUIO

1. TIO nJist HACTPOMKK KBaJIpOKONTEPA

+Betaflight

Qt creator

Lift off

2. T1O nns vactporiku BITJIA camosieTHoro tuna

Qt creator

+MissionPlanner

Lift off

3. B kakoMm pa3zziesnie HaCTpauBaKOTCS BU3yaIbHbBIC TAHHBIE HA SKpaHe MUJIOTA

Receiver

Motors

+OSD

4. B kakoM pa3zjielie HaCTPauBaIOTCSl HAMIPABIICHUS BpAlllEHUSI BUHTOB

Receiver

+Motors

OSD

5. B xakom paznene HacTpauBaeTCs yIPaBICHUE Fa30M

+Receiver

Motors

OSD

6. CKOJIbKO BUHTOB UMEET T€KCAKOITEP

4

+6

8

7. Kak Ha3pIBaeTCs JIETATENBHBIA amNIlapaT CaMOJIETHOTO THIA, WMEKIIUN
JOTIOJIHUTENbHBIN MYJIBbTUPOTOPHBIN MOIYJIb JJIsl B3JIETA U OCAIKU

+VTOL

KOHBEPTOILIaH

YepTOoNIET

8. Uto cTporo HeoOxoaumo i anekTpudeckoro BITJTA

Gps MoayJib



IIpremHuk curnana
+Perymarop
9. JlomonHuTeNnbHas 3HAKOBass M rpaduueckas uHOOpMaAIUs Ha SKpaHe

IMJIOTAa 0To6pa>1<aeTc;1 Ha

3HATb:

Tonbko MPpPoBBIX cUCTEMAX

DJI Google 2

+Ha nr00bIX 9KkpaHax nusaora

10. K kakomy tumy BIIJIA oTHOCHTCSI OKTOKOIITED
CaMOneTHbIN TUIT

VTOL

+MyJIbTUPOTOPHBIN TUI

7.2.2 IlpuMepHbIii NepeveHb 3aJaHNH VI pellleHUs] CTAHAAPTHBIX 3a/1a4
1. B Betaflight moxxHO 3a1aTh

+JIMMUTBI HANPSHKEHUA 11 IPUHATHS PELLICHUI

MaxkcumansHoe gonycrumoe KV

Tox aBapHiTHOTO OTKJIFOUEHHUS PETYIATOPA

2. MAVLINK - 310

Konduryparop

S3BIK IpOrpaMMHUPOBAHUS

+IIpoTokon

3. 'HCC neobxomum st

JIr00BIX TIOJIETOB

+11oJiIeTOB B aBTOMAaTHYECKOM PEXUME

IloneToB B py4HOM pexumMe

4. Jlns koHpurypupoBanus B KoMaHaHOUW cTpoke Betaflight Heo6xomumo

C

Python

+513bIKK TPOTPaMMUPOBAHUS HE TPEOYIOTCS

5. IlonetHwiit koHTpOIep 405 moakirovaeTcss ajis KOHPUTYPUPOBAHUS K

ITIK nocpencTBoM:

+USB

Ethernet

RS232;

6. Kakoit BIIJTA He MOXeT mpOJOJKUTh HOPMAJIBHBIN IMOJET MPHU MOTEPE

OAHOI'O ABUI'aTCIIA.

Camoner

Oxrokonrep

+KBaapoxkonrep;

7. Ilonetnbii koHTposuiep f405 He MOXKeT OBITh HACTPOECH MOCPEICTBOM:
Tenedona

+Crnenuanu3upoBaHHOTO  IUIAaHIIETa-KOH(GUrypatopa Il  MOJETHOTO

KOHTpOJLIJIEpa

HCpCOHaJ'IBHOFO KOMIIBIOTEPA,



8. Hactpoiiky koH(purypamuu cieayer IpoBOJUTS C:

Y cTaHOBIEHHBIMU BUHTAMU

+C 1eMOHTUPOBAHHBIMU BUHTAMU

JIroOoli BapraHT AOMYCTUM;

9. Hactpoiiky koHbUTrypanuu ciaeayeT IpoBOIUTS C:
YcraHoBieHHOM Oarapeeit

C nemMoHTHpOBaHHOM Oatapeeit

+JI10001i BapHaHT JOMYCTHM;

10. lns nudposeix cuctem Bugeo OSD koHpUTypupyercs B:
OupMeHHOM YTHINTE OT IPOU3BOIUTENSI CUCTEMBI BUACO
+CtaHnapTHOM KOH(pUTYypaTope

O06a BapuaHTa JOMYCTHUMBIL;

7.2.3 IlpumepHbIA nepeyeHb 3aaHUi 1JIS pellleHUsI MPUKJIATHBIX 32124

1. O6HOBUTH IpOorpaMMHOE obecrieueHue aiisa npueMHuka ELRSto

[Ipu mpaBunbHOM penieHun oToOpaxkaromiasicss Bepcust [10 uzmensiercst Ha
MOCJIEJTHION, & YCTPOMCTBA MOTYT CBSI3aThCSl JIPYT C IPYTOM.

2. OueHuTh HAIMYKME KOPPEKTHOTO yrnpaiieHus Mexay BIIJIA u HazemHOU
cTaHIMen 0e3 OCYIIECTBICHUS MOJIeTA.

[IpaBunpHOE peleHue: OTKPBITh BKJIAJKYy HACTPOMKM TMpPUEMHUKA B
KOH(UTYpaTope U MoKa3aTh, YTO PEaKlUs Ha JAPOHE COOTBETCTBYET BO3JIEHCTBHUIO
Ha OpraHbl yIpaBJICHUS.

3. OcymectBuTh 3anmyck U octaHoB jsurareneit BIIJIA mocpenctBom
IpOrpaMMHOTO UHTEpdeiica.

Bapuant pemenus:
command=MAV_CMD_ ARM AUTHORIZATION REQUEST

target system=system id of arm authorizer

target component=component id of arm authorizer

4. ChopmupoBath nosieTHoe 3aganue B MissionPlanner .

Bapuanrt pemenus:

FLGHTPLAN INTIALSETUP CONFG/TUNING  SMULATION ~TERMMNAL  HELP DONATE

2 OGN o

0 S
JERI0
v s kg o 0 0 504

5. OnpenenuTh HalpaBieHUE BPAIICHUS ABUTAaTEIEH.
[IpaBunpHOE pelieHHe: Ha BKJIaJAke MOTOPOB OCYIIECTBUTh TECTOBOE
BktoueHrne motopoB CO CHATBIMU BUHTAMMN unu BbINOJHUTE AaHATOTUYHbBIC



nercteusg komannoi APM c nynbera
6. Hactpouts 3kpaH nujiora.
Bapuanrt pemenus:

- L LI SIFAE 690
(16" 8l 9.9 . 42.00;:

Ci0iW  VWDOIL TR GE

7. Hactpouts pexxumsl B Betaflight.
Bapuanrt pemenus:

i AUXL ¥ o

Min: 900 = | ‘ | |

Mas1200 |
00

ANGLE AUX2 ¥ o

Min: 900 k
| | | |

Add Link Max; 1200

BEEPER

AUX3 ¥ o

Min: 1300
maxzi0 |0 ‘ I | | ‘

AUXA ¥

Min1300 F
Max 2100 | | | I | [ I
900 1000 200 400 1500 1600 1800 2000 2100

Add Range

AUX3 ¥ I
Min: 1800
Mac2100 |

CRASH
Add Link

8. Hactpouts 006paTHbIN mOpsAI0K BpaiieHus: MOTopoB B Betaflight.
BapuanTt pemenus:

QUAD X b

Metor dwrecoon is reversed

s
n

w
£

9. 3amenuTs bind ¢pa3y elrs npruemHuKa.
BapuanT pemieHusi: BOUTH mo OecrnpoBOHON ceTu B web- mHTepdeiic mo
anpecy 10.0.0.1 u 3aMeHUTH (hpa3y B COOTBETCTBYIOIIEM IOJIC.



10. OGHOBUTH MUKPOIIPOTPaMMY B MOJIETHOM KOHTPOJLIEPE.
Bapuant pemieHusi: OTKpBITH NporpamMMy KOH(MUTypaTtop, BbIOpaTh
KOHTpoJiep, B pexkume DFU 00HOBUTH MUKPOIIPOTPaAMMY.

7.2.4 TlpumepHbIi NepeYeHb BONMPOCOB /ISl MOATOTOBKH K 3a4eTy ¢
OLIEHKO

1. OcobenHocTH anmapaTHO-IIporpaMMHOro yrpasieHuss BAC

2. OcnoBurle Tunsl 110 nig BAC

3. OcHoBHnble T U Knaccudukamms BAC

4. [MpunHnuns! nporpamMmmHoi koHpuryparuu BITITA

5. OcHoBbl koHpUrypupoBauus BITJIA MynbTUpOTOpHOTO THIIA

6. OcHoBbl koHGuUrypupoBanus bIIJIA camonerHoro Tumna

7. OcobeHHoCTH PaOOTHI C MOJETHBIM 3aJaHUEM

8. 11O anig ynpaBieHus OJETHBIM 3aJJaHUEM

9. ITporpamMmubie poTokobl 471t BAC

10. Hactpoiika PID perynsaropos BITJIA

7.2.5 IlpumepHbIi NIepevYeHb 3aaHUI JJI5 MOATOTOBKH K IK3aMeHY
He npenycMoTpeH y4eOHbIM IIJIaHOM.

7.2.6 MeToaguKka  BBICTABJCHHUSI OLEHKM TNIPM  TPOBEJCHUH
NMPOMEKYTOUYHO aTTecTAlNU

DK3amer nposooUmcs no mecm-ounemam, Kaxicowvllli U3 KOMopwvlx COOepAHCUM
10 6onpocos u 3aoauy. Kaoxcowlii npasunibHulii omeem HA BONPOC 6 mecme
oyenusaemcs 1 odaniom, 3aoaua oyenusaemcs 6 10 6annos (5 d6annos eeproe
peuienue u 5 6annoe 3a eepHulil omeem). MaxcumanvHoe KOIULeCmeo HAOPAHHBIX
oannos — 20.

1. Oyenxa «Heyooenemseopumenvhoy cmaeumcs 6 ciyuae, eciu CmyOeHm
Habpan menee 6 6ANLN08.

2. Oyenka «YooenremseopumenvHoy cmasumcs 6 ciyuae, eciu CmyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenxa «Xopouioy cmasumcsi 8 caydae, eciu cmyoenm Haopan om 11 0o
15 6annos.

4. Oyenxa «Omauunoy cmasumcs, eciu cmyoewm Haopanr om 16 oo 20
bannos.)

7.2.7 I1acnopT OLIEHOYHBIX MaTEPHAJIOB

Kon
KoHnTponunpyemsle pa3aens! (TEMbI) . HaunmenoBanue
Ne /i KOHTPOJIUPYEMOU
IUCIHUILIINHEI OILIEHOYHOTO CPEJICTBA
KOMIICTCHIIUHN

1 BAC kak nporpammHo-anmnaparsas CucTeMa. TIK-1 TecT

OcobGeHHOCTH opranu3ayy 1 ynpasienus BAC.
2 Ananus nporpammuoro obecneuenus uig BAC.  |TTK-1 Tect

0630p ocHoBHBIX THIOB [10 111 BAC.
3 OCHOBHbIEC IPUHIUIIBI HACTPOUKU U TIK-1 TecT

MIPOTPaMMHOTO YIPABIICHHS MYJIbTHPOTOPHBIX

OECIIIIOTHBIX JIeTaTeNBHEIX allapaToB.

Hcnons3oBanue cnenuanuzuposansoro I10 ns

WX BBIITOJTHEHMSI.




4 OCHOBHbIE IPUHIUIIBI HACTPOUKU U TIK-1 TecT
MPOrPaMMHOTO YNpPaBJIeHHs OECITUIOTHBIX
JIeTaTeNbHBIX alapaToB CaMOJIETHOTO THIIA,
Bkirouass VTOL u koHBepTOIIaHbL
Hcnons3oBanue cnenuanuzuposansoro I10 ns
UX BBIIOJHCHUS.

5 IIporpammuoe obecneuenue aius popmuposanus [[TK-1 Tect
Y yHPaBJICHUs HOJICTHBIM 33/IlaHHEM

6 Hcnonp3oBanue nporpaMMHbIx uuTepdeiicos s [TTK-1 TecT
B3aMMOJIECHCTBHS C MOJIETHBIM KOHTPOJUIEPOM.

7.3 MeTtoauyeckue MaTepuajibl, ONpeaesiOIMe MPOUEAYPHI
OLICHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEeATEIbHOCTH

TecTupoBaHue OCyIIECTBISIETCS, JIMOO MpPU TOMOIIM KOMIBIOTEPHOM
CHUCTEMbI TECTHPOBaHUA, JUOO C HMCHOJb30BAHUEM BBIJIAHHBIX TECT-3aJIaHUM Ha
OymaxxHoM Hocutene. Bpems tectupoBanHusi 30 MuH. 3aTeM OCYIIECTBIISIETCS
MIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA COTJIACHO METOAUKHU
BBICTABJICHUS OLIEHKHU IIPU NPOBEACHUU ITPOMEKYTOUHON aTTECTALINU.

Pemenne craHmapTHBIX 3a/lad  OCYUIECTBIISIETCS, JUOO TMPU TOMOIIH
KOMITBIOTEPHON CUCTEMBI TECTHPOBAHUS, JINOO C UCTIOIH30BAHNEM BBITAHHBIX 33144
Ha OyMakHOM HocuTene. Bpems pemenus 3aga4 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA pEIICHUs 3a/lad 3K3aMEHATOPOM M BBICTABISETCA OIEHKA, COIJIACHO
METOJMKH BBICTABJICHUS OLICHKH MPU MPOBEICHUHN TPOMEXKYTOUHOM aTTECTAlIUH.

Pemenne mnpukiagHeIX 3amad  OCYMIECTBISAETCS, JMOO TIPH TIOMOIIA
KOMITBIOTEPHON CUCTEMBI TECTHPOBAHUSA, INOO C UCTIOIH30BAHNEM BBITAHHBIX 33144
Ha OyMakxHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEPKA PEUICHUS 3a/ad 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA, COIIACHO
METOJMKH BBICTABIICHUS OLICHKH IPU MMPOBEICHUH POMEKYTOYHON aTTECTALIUH.

8. YHEBHO METOANYECKOE U UTH®OOPMAILIMOHHOE
OBECIIEYEHUE JNCIUIIJINHDBI)
8.1 IlepeyeHb y4eOHOIl JHUTepaTypbl, HEOOXOAMMOW /JISI OCBOEHMS
AMCUMILIUHBI
bana6anos, I1. B. [IporpammupoBanne OECHIIIOTHOTO JIETATEIBLHOTO arapara
MYJIBTHPOTOpHOTO THMa : ydeOHoe mocobue / I1. B. bamabGanos, A. I'. dusun, /. A.

JlrooumoBa. — TamboB : TamMOOBCKMIT TOCYTApCTBEHHBIH TEXHUUYECKUN YHHUBEPCHUTET,
OBC ACB, 2023. — 85 ¢. — ISBN 978-5-8265-2689-7. — TekcT : 3MeKTpOHHBIN //
Hudposoit  obpazoBatenpubiii  pecypc IPR SMART : [caitir]. — URL:

https://www.iprbookshop.ru/141076.html (nata ob6pamenus: 04.07.2024).

KoznoBa, A. T. OcHOBbI TpUMEHEHHsI OCCHWIOTHBIX aBHAIIMOHHBIX CHCTEM
yaeoHnoe mocobue mis CIIO / A. T. Kosznosa, A. B. HMcaeB. — CaparoB, Mocksa :
[Ipodobpazosanue, Aii [Tu Ap Memua, 2024. — 89 ¢. — ISBN 978-5-4497-3283-5. —
Tekcr : anexTponHslii // Lludposoii obpazoatensHbiil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/141701.html (nata obpamienus: 25.07.2024).

8.2 Ilepeyenr HH(pOPMANMOHHBIX TEXHOJIOITMil, HMCIOJb3yeMbIX INpPH
OCYIIeCTBJIECHMH 00pa30BaTeJIbHOI0 Mpolecca MO IWCIHUILJIMHE, BKJIKYAS
nepeyeHb  JIMIEH3HMOHHOTO  MPOrPAMMHOr0  obOecmedeHHsi, PeCcypcoB
UHGPOPMANMOHHO-TEJIEKOMMYHUKALUOHHOH ceTH «MHTepHeT», COBpeMeHHBbIX
npodeccnoHaNbLHbIX 023 JAHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

Windows 10, Betaflight, MissionPlanner, INAV, Visual Studio Code.




9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINUMAS IJIA
OCYHWECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLECCA
Jis  mpoBelneHWs  JIEKIMOHHBIX — 3aHATUA  HEOO0XOoauMa  ayaAuTOpus,
OCHAIIIEHHAsI IPOEKTOPOM.
[IpakTUueckue 3aHATUS IPOBOJATCS B KOMIIBIOTEPHOM J1aDOpaTOpHH.

10. METOANYECKHUE YKA3ZAHUA JISI OBYUYAIOIIIUXCA 11O
OCBOEHUIO JUCHUIIJIMHBI (MO Y JIA)

[To mucummmuue «IIporpammuoe obecrieueHue bBAC) YMTAIOTCS JIEKIUH,
MIPOBOJIATCS MPAKTUYECKHUE 3AHSATHS.

OcCHOBOM UM3y4YeHHUs] JUCUUIUIMHBI SIBIISIIOTCA JIGKIUH, HA KOTOPBIX
U3JIaraloTcs HauboJiee CYIECTBEHHbBIE U TPYAHBIE BOMPOCHI, a TAKKE BOIPOCHI, HE
HalIeAIne OTPAXKEHUS B YUeOHOU JTUTEpATYpE.

[IpakTUueckure 3aHSTHs HaMpaBieHbl HA NPUOOPETEHHE NPAKTUYECKUX
HaBbIKOB KoH(purypupoBanus bBAC. 3aHsaTHs NpoOBOASTCS IMyTEM pELICHUSA
KOHKPETHBIX 3a7a4 B ayIUTOPHH.

Buj yueOHbIxX

o I[CHTCJILHOCTB CTyaCHTa
3aHATHH

Jlekuust Hanucanne KoOHCIIEKTa JIEKIMI: KPAaTKO, CXEMATHUYHO, IMOCIEA0BATEIBHO
(GbuKcUpOBaTh  OCHOBHBIE  TIOJIOXKEHHs, BBIBOABI,  (DOPMYIHPOBKH,
0000IIeHNs; TOMEYaTh BaXKHBIC MBICITH, BBIJCIATH KIIOUEBBIC CIIOBA,
TepmuHbl. [IpoBepka TEPMHUHOB, MOHSTHH C MOMOIIBI SHIUKIONEANH,
CJIOBaped, CHpPABOYHUKOB C BBHINUCHIBAHUEM TOJIKOBAaHUN B TeTpaib.
O6o3HaueHue BONPOCOB, TEPMUHOB, MaTepuaja, KOTOPbIE BBI3BIBAIOT
TPYZHOCTH, TIIOMCK OTBETOB B pPEKOMEHAyeMou muteparype. Ecmu
CaMOCTOSITENILHO HE YyJAaeTcss pa3o0paThCs B MaTepuaine, HEoOXOAMMO
chopMyIUpOBaTh BOMPOC W 33JaTh NPENOAABATENI0 HA JICKIUU WU Ha
MIPAKTUYECKOM 3aHSATHUU.

[Ipaktnueckoe |KoHCIEKTUpOBaHME PEKOMEHAYEMBIX HCTOUYHUKOB. PaboTa ¢ KOHCHEKTOM

3aHATHE JIEKIMH, MOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCaM, MPOCMOTP
peKOMeHIyeMoi muTeparypsl. lIpociaymmBanue ayauo- 1 BUAECO3aMUCEN 110
3aJJaHHOI TeMe, BBIIIOJHEHHE PacuyeTHO-TpapUUecKuX 3aJaHui, peleHue
3a/1a4 110 AJITOPUTMY.

CamocrosarenbHas (CaMmocrosiTelbHas paboTa CTYIEHTOB CIOCOOCTBYET ITyOOKOMY YCBOCHHS
pabora y4eOHOrOo MaTepuajia M  Pa3BUTHIO HABBIKOB  CaMOOOpa30BaHUSI.

CamocrosiTenpHast paboTa mpernoaaraeT CleAyIoIne COCTaBISIONIIE:

- paboTta ¢ TekcTamMH: y4eOHMKAMH, CIPAaBOYHUKAMH, TOTIOJHUTEIHLHON

JTUTEPATyPOM, a TAKXKe MPOPadOTKAa KOHCIIEKTOB JICKIIHIA,

- BBITIOJTHEHUE JIOMANTHHUX 33/IaHUi U PacyeToB;

- pa60Ta Haa TCMaMU IJId CaMOCTOATCIIBHOI'O U3YUYCHMUA,

- yuacTHe B pabOTe CTyIEeHYCCKUX HaydHBIX KOH(MEPEHIINH, OTMMITHAT,

- IOJrOTOBKA K IPOMEKYTOYHON aTTECTaLUU.

[TogroroBka k  |['OTOBHTBHCS K NMPOMEKYTOYHOH aTTECTALMH CIEAYeT CHCTEMAaTHYECKH, B
MPOMEKYTOUHOM [TedueHue Bcero cemectpa. MIHTEHCHBHAs MOJATOTOBKA JIOJKHA HAYaThCs He
aTTecTaluu MO3JTHEE, YEM 33 MECSII-TIOITOpa 10 MPOMEXKYTOUYHO! aTTecTanuy. J(aHHbIe
nepes] 3a4eTOM C OLICHKOU TpH JHS 3P (PEKTUBHEE BCETO UCIOIB30BATD JUIS
MOBTOPEHUS M CHCTEeMaTH3alluy MaTepHaJa.
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