MUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA3OBAHUS
POCCUMCKOM ®EJEPALINA
DenepanbHOE rOCY 1apCTBEHHOE OI0IXKETHOE 00pa30BaTEIbHOE yUpekKIeH e
BBICIIIETO 00pa30BaHuUs
«BopoHexCcKui rocy 1apcTBEHHBIN TEXHUUYECKUN YHHUBEPCUTET»

YTBEPX/IAIO

o1 0€30IMacHOCTH
/A.B. Bpenyuxun/

2025 1

PABOYAS ITPOT'PAMMA JUCIHUIIJINHBI

«IIporpammuoe obecneuenre BACy»

Hanpagaenue noaroroBku 09.03.02 MudbopManyoHHbIe CUCTEMBI X TeXHOJIOTUH

IIpoduab MHDopMamOHHbIE CUCTEMBI U TEXHOJIOIMH LU(PPOBU3ALUH

Kpanudukanus BpinyckHUKa 6akaaaBp
HopmatuBHblii nepuon obyyenns 4 roga
®opma o0yyeHUs: OyHas

I'ox Hayasa noaroroBku 2023

ABTOp MPOTrpaMMBI M.B. ITapunHoB

3aBenyromuii kadenpoit

MEXATPOHUKH U /j
POOOTOTEXHUKH ] /4/\//’/ M.B. IlapuHoB

—

e

C ) 7 .
PykoBonutens OITOIT A ///4/v// J.B. MiBaHoB

Boponex 2025



1. HEJIU U BAJAYN TUCHUTIJTINHbBI
1.1. Heap aucuuniauabi: QopMUpPOBaHUE Y 00YUAIOIIUXCS  TEOPETUUECKHUX
3HAHUH M TPAKTUYECKUX  HABBIKOB  MPUMEHEHHS CIEeHHAIU3UPOBAHHOIO
pOrpaMMHOro o0ecredeHus AJjig HacTpouiku u ynpasnenus BAC.

1.2. 3agauu ocBoeHUSA JUCIUTIIUNHLI:
e CdopmupoBarh 1eJIOCTHOE mpeacTaBieHue 00 ocobeHHocTsx BAC kak
MIPOrPaMMHO-ANIIAPATHON CUCTEMBI;
e /3yunuth OCHOBHBIE THIIBI TporpaMMmHOro obecnieuerunss bBAC u cenuduxy
MX TIPUMEHEHUS 151 pa3indHbIX TUIIOB BITJIA;
[Tony4yuTh MpakTUYECKUE HABBIKK PAOOTHI C MPOrPaMMHBIM 00ECTIEUEHHEM
JUISL PELIEHUs] LIMPOKOTO Kpyra 3a1a4d npuMenenus bAC.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII
Hucrummaa — «IIporpammuoe  obecnieuenne BAC»  oTHocHTCS K
JTUCITUTIIIMHAM 4acTd, (OpMUPYEMO ydaCTHUKAMU 00pa30BaTEIBHBIX OTHOIICHHUMA
(muctmmMHA 110 BRIOOPY) 6s10Ka B1.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAUCHUITJIMHE
[Ipouecc wusywyenuss aucummiuabl «lIporpammuoe ob6ecneuenne BACH
HampasJieH Ha (OPMHUPOBAHUE CIAEAYIOLIUX KOMIIETEHIIHI:
I[IK-3 - Cnoocoben pa3pabarbiBaTh NPOTOTUIBI M OCYLIECTBIIATH
TECTUPOBAHNE UHPOPMAIIMOHHBIX CUCTEM

Pe3yabTarhl 00yyeHNsl, XapaKTepu3ylolue

Komnerenuust
c(hOpMHUPOBAHHOCTH KOMIIETCHIIUH
[1K-3 3HaTh TUIBI TpOrpaMMHOro obecrneuenus At BAC
YMeTs KOHPUTYpUPOBATh OECITUIOTHBIE JI€TaTEIbHbIC
anmnapatsl

Bnaners HaBbikamMu 0a30BOr0 MPOTPaMMUPOBAHUS
pa3iauyHbix TUoB bAC

4. O BEM JUCHUIIJIMHBI
Obmas Tpynoemkocth Auctumuimiel «lIporpammuoe oGecneuenune BAC»
COCTAaBJISIET 3 3.€.
Pacnpenenenue Tpy10€MKOCTH JUCUUIUIMHBI 10 BUIAM 3aHATHIA
ouyHasi gopma o0yueHust

. Bcero | Cemectpbl
Buapr yaeGHOI paboTh HACOB 2
AyAUTOpPHBIE 3aHATHS (BCEro) 54 54
B ToMm unce:
Jlexmu 18 18
[TpakTueckue 3austus (I13) 36 36
CamocrosiTesibHasi padoTa 54 54




BI/I,Z[I)I HpOMC)KYTO‘IHOﬁ arTeCTalluu - 3a4€CT

OO6m1ast TPy 10€MKOCTb:
aKaJEMHUYECKHE YaChl

3a4.CH.

108

108

5. COAEP)KAHUE JUCLUATIIAHBI (MOY.JIST)

5.1 Coaep:xkanue pa3gesioB JAUCHUINIMHBI M pacmpeleieHHe
TPYAOEMKOCTH IO BUAAM 3aHATHHA
ouyHasi gopma o0yueHust
Ne HaunmMeHoBaHue TeMbl Conepxanue paszena Jlexn Tpar CPC Beero,
/1 3aH. qac
1 |BAC kak | Tunbr BAC, xnaccudukarmst BAC.
nporpaMMmHo-anmaparHnast  |[IporpamMmMmupyemble 1 IpOrpaMMHBIE CHCTEMBI B
cucrema.  OcoGennoctu |cocraBe BAC. IIpuHIMIBI IPOrpaMMHOTO Texu [Ipax CPC Bcero,
OpraHM3aluH u|ynpasnenus. OCOOEHHOCTH YNpaBiIeHNUS, 3aH. qac
ynpasnenus bAC. SKCIUTyaTallud U 0OCITYKUBaHUS
MPOrPaMMHO-ANMAPATHBIX CHCTEM.
2 |Amamm3z  mporpammuoro | Tumsl mporpamMHoro obecnedenus. [Iporpammuoe
obecneuennss w1 BAC.|obecreuenne 11 HACTPOHUKY JIETaTENbHBIX allIapaToB
O030p OCHOBHBIX THIIOB|pa3IMYHOTO Ha3HAYCHUSI, IIPOTPaMMHOE oOecIiedeHIe
[1O mnsa BAC. ABTONMJIOTA, IPOTrPaMMHOE o0ecrieueHne AT 4 6 10 20
Ha3eMHBIX CHCTEM YIpPaBJIECHUS U 00ecTeueHus,
nporpaMmHoe obecriedueHue 1t GopMUPOBAHUS U
yIpaBJIeHUs TTOJIETHBIM 33JJaHHEM, IPOrPAMMHBIE
HHTEPEHCHL.
3 |OcHoBHBIE npuHIUIE | OCHOBHBIE MPUHITHITEI HACTPOHKH MYJIBTHPOTOPHOTO
HaCTPOUKHI 1|0eCITIIIOTHOTO MyJIFTHPOTOPHOTO JE€TaTEIHLHOTO
[IPOTrPaMMHOTO anmapara. Mcnons3oBanue Betaflight, ArduPilot,
yIpaBiIeHUS INAV. KondurypupoBaHue 3neKTpoABUTraTeNeH,
MYJIBTHPOTOPHBIX MHEPIHANbHOM CHCTEMBI YIIPaBIEHHUs, HACTPOHKa 5 6 ] 16
6eCTIMIOTHBIX yNpaBJIeHUs JIETATENILHBIM aIapaToM, HacTpoiika
JIeTaTeNILHBIX ~ AMIIapaToB. |CIEUAIBHBIX PEXUMOB, HACTPOHKA BU3yaIbHON
Hcmnonp3oBanue nH(pOpMaIIK HA SKpaHe MWIOTa U JPYTrue HaCTPOHKH.
CIEUATU3HPOBAHHOTO
I1O st uX BBIIOJIHEHUS.
4 |OcHOBHBIE npuHIMIE | OCHOBHBIE PUHIUIIBI HACTPOUKN OECTIMIOTHBIX
HACTPOUKH U |7eTaTenpHbIX anmapaToB CaMOJIETHOTO THITA, BKIIIOYast
[IPOTrPaMMHOTO VTOL u xouBepromnausl. Mcnons3zoBanue Betaflight,
ynpasienus: 6ecnuinoTHsIX |ArduPilot, INAV. Kondurypuposanue
JIeTaTeNIbHBIX ~ aNlapaToB|3JIeKTPOABUraTeNed, THEPIUATbHOW CHCTEMBI
CaMOJIETHOTO THUIA, | yIIPaBICHUS, HACTPOIKA yIIPABICHUS JIETATCIbHBIM 4 6 10 20
BKJIIOYAst VTOL U |annapaToM, HaCTPOKa CHELUAIBbHBIX PEKHUMOB,
KOHBEPTOILIAHBI. HacTpoOiKa BU3yaJbHOH MH(pOPMALUK Ha SKpaHe
Hcnons3zoBanue MWJIOTa U APYTUe HaCTPOMKHU.
CIEIMATU3HPOBAHHOTO
I10 n715 MX BBITONHEHUSL.
5 |IIporpammHoe IIpunnune! ynpasnenus BIIUIA ¢ ucnons3oBanueM
obecreueHue UTs |TIoJIeTHOT O 3amanust. VIcTionp30BaHue pa3IMIHbIX
(dhopmupoBaHHS M |HaBUTALIMOHHBIX cucTeM. [inanupoBanue 1noyseTHOro 2 6 8 16
yIpaBleHUs]  TOJETHBIM |3a1aHus. PaboTa ¢ moneTHsIM 3a1aHuEM B
3aaHueM MissionPlanner.
6 |Hcnonp3zoBanue [TporpammHble HHTEPEHCH B OCSCITUIOTHBIX
IIPOrPaMMHBIX ABHAIMOHHBIX CHCTEMaX.
uHTepdetcoB UL 4 6 10 20
B3aNMOJICHCTBHUS c
TIOJIETHBIM KOHTPOJIIEPOM.
Hroro 18 36 54 108

5.2 Ilepeuyensn

JIadopaTopHBIX padoT

He mpexycMoTpeHO yd4eOHBIM TUTAHOM




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

B

COOTBCTCTBHHN C y‘{C6HBIM IIJIaHOM OCBOCHHC JUCHUIIIIMHBI HC

IpeaycMaTpUBaeT BBINOJHEHUE KYpCOBOrO MpoekTa (padoThl) MM KOHTPOJIbHOU

paboThI.

7. OHEHOYHBIE MATEPHUAJIBI VIS ITPOBEJEHUSA

MMPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIIIUXCS ITO
JAUCHUIIJIMHE
7.1. Onucanue nmokasarejieili 1 KpuTepueB OLCHUBAHUS KOMIICTEHIUM
HA PA3JIMYHBIX 3Tanax ux opMupoBaHUsA, ONIMCAHHUE IIKAJ OLlCHUBAHUSA
7.1.1 JTan TeKyumero KOHTPOJIs
Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHWW W MEKCECCHOHHOM aTTeCTaluu
OLICHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:
«aTTEeCTOBaHY;
«HE aTTECTOBaH.

Pe3yabTaThl 00yueHus,

Komme- XapaKTepu3yolue Kpurtepun
— c q)‘l: pyu pl:m ;’HHTCTB outI:HnBil:Hnﬂ ATTecTOBaH He arTecroBan
KOMIIETEHIIUH
TIK-3 3HATh THITBI YKaKUTE KPUTECPUI BrimonHenue pabot B HespimonmHenne
MIPOTPaMMHOTO CPOK, paboT B CPOK,
obecrnieueHUS 11 TIPEAYCMOTPEHHBIN B | IPeIyCMOTPEHHBIN B
BAC paboumx mporpammax pabodmx
IIpoTrpaMmMax
Ymets YKQXHUTE KPUTEPHI BrimonHenue pabot B Heswinonuenue
KOH(UTYpUpPOBATH CPOK, paboT B CPOK,
OCCIUIOTHBIC NPEIYCMOTPEHHBIN B | IPEeyCMOTPEHHBIN B
JICTaTEIILHBIC pabouux mporpamMMax pabounx
anmnaparhbl IporpamMmax
BrnaseTh HaBBIKAMH |YKaXXUTE KPUTEPUT Beimonaenue pabdor B Heswimonuenue

06a30B0Oro
MPOrpaMMUPOBAHUS
Pa3TUYHBIX TUIIOB
BAC

CPOK,
IpPeIyCMOTPEHHBIN B
paboumx mporpammax

paboT B CpoK,
IpPeIyCMOTPEHHBIN B
pabounx
porpaMmmax

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUM
Pe3ynbTarhl MpOMEKyTOYHOTO KOHTPOJISl 3SHAHHM OLIEHUBAIOTCS B 8§ ceMecTpe
JU1s1 OYHOM (popMBI 00yUEHHUsI IO JIBYXO0a/UIbHOM CUCTEME:
«324TEHOY
«HE 3a4TEHO»

Pe3yabTaThl 00y4eHus,

Komme- Xapakrepusyouue KpI/ITepI/II/I
3auTeHo He 3aureno
TEHIUA ¢(hopMHPOBAHHOCTD OlleHMBaHHUA
KOMIIETCHIUH
TIK-3 3HaTh THUIIBI Tect Brimmonnenue tecta Ha | B Tecte menee 70%
MIPOTPaMMHOTO 70-100% MIPaBUJIbHBIX OTBETOB

obecrieueHus I
BAC

Ymetb
KOH(UTYpUPOBATH
OCCIUIIOTHBIC
JIeTaTeIbHbIC
armapartbl

Pemenne craniapTHbIX
MIPAKTUIECKUX 32129

IIpogemoncTpupoBa H
BEPHBIN X0 peIlICHUs B
OOBIIHMHCTBE 32719

3amaum He pemIeHbI

BraneTs HaBBIKAMH
06a30B0OT0

Pemenne npuxiiagHeIX 33134 B
KOHKPETHOM NMPEeIMETHOMN

IIpogemoncTpupoBa H
BEPHBIN XOJ| peIlICHUsI B

3amaum He pelIeHbI




nporpaMMupOBaHuA obactu OOJILIINHCTBE 3aJga4
Pa3JINYHbIX TUIIOB
BAC

7.2 IlpumepHbIii mNepeYeHb OLEHOYHBIX CpeACTB  (THUIOBBIE
KOHTPOJIbHBIC 3aJaHUsl MJIM MHbIe MaTepHaJbl, HEOOXOAUMBIE IJIs1 OLEHKH
3HAHUI, YMEHUI, HABBIKOB U (MJIK) ONBITA 1€ATEILHOCTH)

7.2.1 IlpumepHblii NepedeHb 3aAaHUI 1JI51 MOATOTOBKH K TECTUPOBAHUIO

1. ITO nnsa HaCTpOMKM KBaPOKONTEPA:

+Betaflight

Qt creator

Lift off

2. 11O pns nactpoiiku BITJIA camonetHoro tuna

Qt creator

+MissionPlanner

Lift off

3. B xakoM pa3zzienie HacTpanBaroOTCs BU3YaJIbHbIE JAaHHBIE HA DKPAHE NUJI0TA

Receiver

Motors

+OSD

4. B kakoM pa3zzielie HaCTPauBalOTCS HAIIPABJICHUS BPALICHUsI BUHTOB

Receiver

+Motors

OSD

5. B xakom paznene HaCTpauBarOTCs YIIPABICHHUE Ia30M

+Receiver

Motors

OSD

6. CKOJIbKO BUHTOB UMEET T'€KCAKOIITEP

4

+6

8

7. Kak Has3pIBaeTCs JIETATENBHBIM ammapar CaMmoOJIETHOIO THUIA, MMEOLIUN
JOTOJIHUTENBHBIN MYJIBTUPOTOPHBIM MOIYJIb JJIsl B3JIETA U OCAIKHU?

+VTOL

KOHBEPTOILIAH

YepTOoNIET

8. Uto cTporo HeoOxoaumo AJis anekTpudeckoro BITJIA

Gps Monynb

IIpremHuk curnana

+Perynarop

9. JlomonHuTenbHAas 3HAKOBas W Trpadudeckas uHOOpMAIUs Ha JKpaHe
NUJI0Ta OTOOpaXkaeTcs Ha :

Tonbko nudpoBIX cucTeMax

DJI Google 2

+Ha no0bIx sKkpaHax nuioTa

10. K kakomy tuny BITJIA oTHOCUTCSA OKTOKONTEP?




3HATb:

CaMoOJIeTHBIN THIT

VTOL

+MyJbTUPOTOPHBIN THUII

7.2.2 IlpuMepHBbIii MepeveHb 3aJaHU i /151 pellIeHUs] CTAHIAPTHBIX 32124
1. B Betaflight moxxHO 3a1aTh

+JIMMUTBI HANPSHKEHU 11 IPUHATHS PELLICHUI

MaxkcumanbsHoe gonycrumoe KV

Tok aBapHUITHOTO OTKJIFOUEHUS PETYISATOpa

2. MAVLINK - 310

Konguryparop

S13BIK IpOrpaMMHUpPOBAHUS

+IIpoTokon

3. THCC neobxomum st

JIr00bIX MONIETOB

+11oJIeTOB B aBTOMAaTHYECKOM PEXUME

[ToneToB B py4HOM peKUME

4. Jlns xondurypupoBaHusi B komanjaHoi ctpoke Betaflight HeoOxoaumo

C

Python

+513bIKH IpOrpaMMUpPOBaHUs HE TPEOYIOTCA

5. Tlonernsiit kouTposuiep 405 moxakmrouaeTcss 1isi KOHQUTYPUPOBAHUS K

IIK nocpenctBom:

+USB

Ethernet

RS232

6. Kakoii BIIJIA He MOXET MpOJIOIKUTh HOPMaJIbHBIM TOJET MPU MOTEPE

OJIHOI'O JBUrartess’?

Camoner

OxkTokomnTep

+KBaapokomnrep

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

+Crenuann3upoBaHHOTO  TUIAHIIETa-KOH(pUTypaTopa Il  MOJETHOTO

KOHTpOJIIEpA

IlepcoHambHOrO0 KOMIIBIOTEDA;

8. Hactpoiiky koH(pUTYypalu cieayeT NpoBOIUTh C:

Y CTaHOBIICHHBIMUA BUHTAMU

+C n1€eMOHTUPOBAHHBIMU BUHTAMU

JIroOoli BapraHT AOMYCTUM;

9. Hactpoiiky koHbUTrypanuu ciaeayeT IpoBOIUTS C:
YcraHoBieHHOM Oarapeeit

C neMOHTHpOBaHHOM Oatapeeit

+JIr000i1 BapuaHT JOMYCTHUM;

10. Hns mudposbix cuctem Bugeo OSD koHburypupyercs B:



OUpPMEHHON YTUIUTE OT NPOU3BOJUTENSI CUCTEMBI BUJIEO

+CTangapTHOM KOH(pUTrypaTope

O6a BapuaHTa 10ITyCTUMBI

77.2.3 IlpumepHbIid Nepe4vYeHb 3aJaHUN JJIA PelleHus] NMPUKJIATHBIX
3aga4

1. O6HOBUTH MTporpaMMHOE oOecrieueHue s npuemuuka ELRS

[Ipu mpaBunbHOM perieHun oToOpaxkaromiasicss Bepcust [10 uzmensercst Ha
NOCJIETHIOK, @ YCTPOMCTBA MOTYT CBSI3aThCsl IPYT C IPYTOM.

2. OueHHUTh HaIu4Khe KOPPEeKTHOro yrpasieHus mexay bIIJIA u HazemMHo#
CTaHIIMel 0e3 OCyIIeCTBICHUS TOJIETA.

IIpaBubHOE pEIIEHUE: OTKPBITH BKJIAJAKYy HACTPOMKM IIPUEMHHMKA B
KOH(UTYpaTope U MoKa3aTh, YTO PEaKlys Ha JAPOHE COOTBETCTBYET BO3JIEHCTBHUIO
Ha OpraHbl yIpaBJICHUS.

3. OcymectBuTh 3amyck M octaHoB npuratenei BIIJIA mocpenctBom
porpaMMHOro uHTEpdeiica.

Bapuanrt pemenus:

command=MAV_CMD_ARM_ AUTHORIZATION REQUEST
target system=system id of arm authorizer

target component=component id of arm authorizer.

4. CpopmupoBath nosieTHoe 3aaaHue B MissionPlanner
Bapuant pemenus:

LIGHT PLAN  INITIAL SETUP  CONFIG LATION ~ TERMINAL  HELP DONATE

efaut A
A oschie At I Ve

P vavroinT
CBE wavroint — ~ )

5. OnpenenuTs HANPAaBJIECHUE BPAILLICHHS ABUTATEIIECH:

[IpaBunpHOE pelieHHe: Ha BKJIaJAKe MOTOPOB OCYILIECTBUTh TECTOBOE
BKitoueHue motopoB CO CHATBIMU BUHTAMMU wiin BEINOHUTE aHAIOTUYHbBIE
nerictBusi komanaot APM c nynbTa.

6. HactpouTts 3kpaH nuiora.

Bapuant pemenus:



TH

A - e S SSTAE  690%
(16" 8l 9.9 . 42.00;:

VOIL TR G E

7. Hactpouts pexxumbl B Betaflight
Bapuanrt pemenus:

AR AUXL Y o

Min: 900 i | ‘ | I | I
Max: 1200 !

900 1000 1200 1400 1500 1600 1800 2000 2100

ANGLE AUXZ ¥ Q

Min: 900
Add Link Max1200 | | I | | I [

900 100 1200 1400 1500 1600 1800 200 2100

BEEPER

AUX3 v o

Min: 1300 | |
Max 2100

Add Range

OSD DISABLE S

AUX4 v =]

Min: 1300 |
Add Link Max: 2100

900 1000 1200 1400 1500 1600 1800 2000 2100

FLIP OVER AFTER |

CRASH IR
Min: 1800 | |
Max 2100

“Add Range 00 100 1200 1400 1500 1600 2000 2100

8. Hactpouts 006paTHbIN OpsAA0K BpamieHus MoTopoB B Betaflight
Bapuant pemenus:

QUAD X b

Metor dwrecoon is reversed

FS

2

T

w
£

9. 3amenuts bind ¢pa3y elrs npueMHukKa.

BapuanT pemenusi: BOWTH 1o OecrpoBOJHON ceTh B web-uHTepdeiic mo
aapecy 10.0.0.1 u 3ameHUTH hpa3y B COOTBETCTBYIOIIEM I10JIE

10. OGHOBUTH MUKPOMIPOTPAMMY B MTOJETHOM KOHTPOJIIEPE.

Bapuant pemieHusi: OTKpbITH NporpamMMy KoOH(Urypatop, BbIOpaTh
KOHTpoJiep, B pexxume DFU 060HOBUTH MUKPOTIPOTpaMMY .



7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB /ISl MOJATOTOBKH K 3a4eTy
. OcobeHHoCTH amnmapaTHo-nporpaMmMHoro ynpasienus bAC.

. Ocuosurlie Tuns! 110 nig BAC.
. OcHoBHbIe TUNBI U Kinaccudukanms BAC.

. [IpuHIMIBI Mporpammuoi koHurypanuu bITJIA.
. OcHoBbl koHGUTYpupoBanusi BIIJIA MylnbTHPOTOPHOTO TUTIA.

O 00 1 O\ D W —

7

. OcHoBbl koHpuUrypupoBanus BITJIA camoneTHoro THIIA.

. OcoberHocTH pabOTHI C MTOJICTHBIM 3aTAHUEM.
. 11O nns ynpaBieHus MOJETHBIM 3a/1aHUEM.

. [Iporpammusbie mpotokoJisl At BAC.
10. Hactpotiika PID perynsaropos BIUJTA.
7.2.5 IlpuMepHBIi epevyeHb 3aJaHUil IS MOATOTOBKH K IK3aMEHY
He npenycMoTpeHo y4eOHbIM MIIaHOM

NMPOMEKYTOUYHOM aTTeCTAUN
3ayeT TMPOBOAMUTCS MO TECT-OMiIeTaM, KaKIBIA U3 KOTOPBIX comepKuT 10
BOTIPOCOB U 3a7a4dy. Kaxkplii paBUIIBHBINM OTBET HAa BOIIPOC B TECTE OLIEHNUBaeTCs |
OaitoM, 3aga4a oneHuBaeTcsa B 10 6amioB (5 6ay1oB BepHOE perieHre u 5 6anioB
3a BEpHBIA OTBET). MakcHManbHOE KOJIMYECTBO HaOpaHHBIX 0amioB — 20.

1. Ouenka «He 3auTeHO» CTaBUTCS B CiIydae, €CIIH CTYACHT HaOpai MeHee 6

2.6. MeTtoauka  BBICTABJIECHHUSA

OII€CHKH

NpoBeeHNH

0asoB.
2. Ouenka «3a4TeHO» CTaBUTCS B CiIydae, €Clii CTYIeHT HaOpan 6 u Goree
OasoB
7.2.7 I1aciopT OLIEHOYHBIX MaTEPHAJIOB
Kon
KonTponupyemslie pa3aenbl . | HaumeHoBaHME OLIECHOYHOTO
Ne n/m KOHTPOJIMPYEMOH
(TeMbI) TUCIIUTITAHBI cpencTBa
KOMIIECTCHIIUU
1 BAC kak nporpammuo-anmaparsas cucrema. |[K-3 TecT
Oco0GeHHOCTH OpraHNU3aINH U YIIPABICHUS
BAC.
2 Ananus nporpammuoro obecnedenus g |[[K-3 TecT
BAC. O630p ocHoBHbIX THNOB 110 s BAC.
3 OCHOBHBIE IPHHIMIIBI HACTPOUKHU 1 TIK-3 Tect
MIPOTPaMMHOTO YIIPaBIICHHS
MYJIBTHPOTOPHBIX OECIHMIOTHBIX
JIeTaTeNbHBIX ammaparoB. Vcnonbs3oBanne
crieruanusupoBanHoro I10 ma ux
BBITIOJTHEHHS.
4 OCHOBHBIEC IPUHIUIIBI HACTPOUKU U TIK-3 Tect
MIPOTrPaMMHOTO YIPaBIICHHS OECIIMIIOTHBIX
JIeTaTeNbHBIX aIllapaToB CaMOJICTHOTO THIIA,
Bkrouast VTOL u koHBepTOIIaHbL
Vcnons3oBanue cnenuanusuposansoro 110
JUISL X BBITIOJHEHHSI.
5 [Iporpammuoe obGecrieueHue st T1K-3 TecT
(hOpMHUPOBAHUS U YIIPABJICHHUS ITOJIETHEIM
3aJaHHEM
6 Hcnons3oBanue nporpaMMHBIX TIK-3 Tect
UHTEpEHCOB ISl B3aUMOICHUCTBUSI C
TIOJIETHBIM KOHTPOJUIEPOM.

7.3. Meroanueckue MaTepuaJbl,
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEATEJIbHOCTH
TecTupoBaHne OCYILECTBISIETCS,

onpeaessiloliie  NMPoUexypPbI

00 Tpu TIOMOIIM KOMITBIOTEPHOU




CHUCTEMBbI TECTHPOBAHUA, JHOO C HMCIOJIB30BAHMEM BBIJIAHHBIX TECT-33IaHUA Ha
OymaxxHom Hocutene. Bpems tectupoBanHusi 30 MuH. 3aTeM OCYIIECTBIISIETCS
poBepKa TeCcTa 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA COIJIACHO METOIUKU
BBICTaBJICHUS OLICHKU NP MPOBEICHUU TPOMEKYTOUHOMN aTTeCTAIIH.

Pemenne craHmapTHBIX 3a/lad  OCYIIECTBIISIETCS, JUOO TIpU TMOMOIIH
KOMITbIOTEPHOM CUCTEMBI TECTUPOBAHUS, JINOO C UCIOJIB30BAHUEM BbIJJAHHBIX 3a7a4
Ha OyMakHOM HocuTelne. Bpems pemenus 3agay 30 MuH. 3aTeM OCYIIECTBISETCA
IPOBEpKA pEIIEHUS 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLEHKA, COrJIACHO
METOJMKH BBICTABJICHUS OLICHKU MPU MPOBEICHUHN IPOMEXKYTOUYHOM aTTECTAIIUH.

Pemenve mnpukiagHBIX 3amad  OCYMIECTBISAETCS, JMOO TIPH TIOMOIIA
KOMIIBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JIMOO C UCIOIB30BAaHMEM BBIJJAHHBIX 3a/1a4
Ha OymaxHOM Hocutene. Bpems pemienust 3amad 30 MuH. 3aTeM OCYIIECTBISETCA
IPOBEpKA pEIICHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLEHKA, COIJIACHO
METOJIMKH BBICTaBJICHUS OLICHKU MIPU MPOBEJECHUU TPOMEKYTOUHOM aTTeCTALNH.

8 YYHEBHO METOANYECKOE U HTHO®POPMALIMOHHOE
OBECIIEYEHUME JUCIUIIJIMHBI)

8.1 IlepeyeHb y4eOHOIl JHUTepaTypbl, HEOOXOAMMOW /JII OCBOEHMS
AUCIHUNIMHBI

bamabanor, II. B. IlporpamMmmupoBaHue OECHUIOTHOTO JIETATEILHOTO
amnmapaTta MyJbTHPOTOpHOTO Tuma : yuebHoe mocooue / II. B. banabanos, A. T
Husun, M. A. JliobumoBa. — TamboB : TamOoBCkuI TrocyaapCTBEHHBIH
texHuueckud  ynusepcurer, ObC ACB, 2023. — 85 c¢. — ISBN
978-5-8265-2689-7. — Tekct : snexTpoHHbl // LludpoBoil oOpa3oBareabHBIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/141076.html
(mata obpamenus: 04.07.2024).

Ko3znosa, A. T. OCHOBBI NpUMEHEHHS OECIHIIOTHBIX aBUAIIMOHHBIX CUCTEM :
yauebHoe nocooue s CITO / A. T. Koznosa, A. B. McaeB. — Caparo, Mockga :
[Ipodob6pazoBanue, Aii [Tu Ap Meaua, 2024. — 89 c. — ISBN 978-5-4497-3283-5.
— Texkct : anexTponHHsbii // 1{udpoBoii o6pazoBatenbHbIil pecypc IPR SMART :
[caitiT]. — URL: https://www.iprbookshop.ru/141701.html (mara oOpamenus:
25.07.2024).8.2 IlepeueHb WH(OPMANUOHHBIX TEXHOJOTHi, HCHOJb3yeMbIX
NPH OCYLIECTBJEHUN 00Pa30BaTeJIbHOIO MPoIecca Mo AUCHUILIUHE, BKIYAs
nepevyeHb  JIMIEH3MOHHOT0 NPOrPaMMHOIO  o0eclevyeHUsi, pPecypcoB
UHGPOPMANMOHHO-TEJIEKOMMYHUKALUOHHOH ceTH «MHTepHeT», COBpeMeHHBbIX
npogeccHOHAIbHBIX 023 JAHHBIX U HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM:

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

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIs1
OCYHWECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLECCA
Jist  mpoBelneHWs  JIEKIMOHHBIX — 3aHATUA  HEOO0XOoauMa  ayAuTOpus,
OCHAIIIEHHASI IPOEKTOPOM.
[IpakTUueckue 3aHATUS IPOBOJATCS B KOMIIBIOTEPHOH J1aDOpaTOPHH.

10. METOAUYECKHUE YKA3ZAHUA IJIA OBYYAIOHIUXCA 11O



OCBOEHUIO JUCHUIIJIMHBI (MO Y JIA)

ITo aucnunnune «IIporpammuoe obGecrieuenne BAC) yuTarOTCS JEKLNH,
MPOBOAATCS MPAKTUYCCKHUE 3aHSITHS.

OcCHOBOM UW3y4YeHHUs] JUCHUIUIMHBI SBJISIOTCSA JIGKIIUM, HA KOTOPBIX
W3JIaraloTcs HanboJiee CYIIECTBEHHBIE U TPYIHbBIE BOMPOCHI, a TAK)XE BOIPOCHI, HE
HaIlleIITue OTPAKEHUS B yUEOHOM JIuTeparype.

[IpakTHdeckue 3aHSATHS HaIpaBJICHbl Ha MPUOOPETECHUE MPAKTUUYECKHUX
HABBIKOB PAa0OTBHI C MPOTPAMMHBIM OOECIIEYCHUEM. 3aHSATUS TPOBOASTCS ITyTEM
pelIeHrs KOHKPETHBIX 33J1a4 B ayJJUTOPUH.

Bun yuebnbIx
3aHATHU

I[C}ITCJ'IBHOCTI) CTyACHTa

Jlexusa

Hamucanne xoHCnekTa JIEKIMIl: KpaTKO, CXEMaTUYHO, MOCJIEI0BATEIbHO
(GuKCUpOBaTh  OCHOBHBIC  TOJIOKEHHUS, BBIBOJABI,  (OPMYITUPOBKH,
00001IeHNs; MMOMeYaTh Ba)KHBIE MBICIH, BBIICIATH KIIIOYEBBIE CJIOBA,
TepMUHBI. [IpoBepka TEPMUHOB, MOHATHM C MOMOIIBIO IHUMKIONEIUM,
CJIOBAapel, CIPAaBOYHUKOB C BBINHCHIBAHUEM TOJKOBAaHUN B TETPalb.
OO0o3HaueHue BOIMPOCOB, TEPMUHOB, MaTepHalia, KOTOPHIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pPEKOMEHAyemMoul nuteparype. Ecmm
CaMOCTOSITENILHO HE yAaeTcs pa3o0parbcsi B Marepualie, HeoOXOIUMO
chopMyIupoBaTh BOMPOC M 33JaTh MPENOJaBaTeN0 Ha JEKIUU WIM Ha
MIPAKTUYECKOM 3aHSTUU.

[IpakTrueckoe
3aHATUC

KoHncnekTupoBanue peKOMEHIyeMbIX UCTOUYHUKOB. PaboTa ¢ KOHCIEKTOM
JEKUUH, TMOATOTOBKAa OTBETOB K KOHTPOJBHBIM BOIPOCAM, IIPOCMOTP
pekomeHyeMor nuTepaTypsl. [IpociymmBanue ayauo- U BUIIEO3aNUCEH
0 33aJaHHOH TeMe, BBHIMOJIHEHUE pacueTHO-rpauyecKux 3adaHui,
penieHune 3a1a4 1o ajaropuTMmy.

CamMocTosTenpHast
paborta

CamocrodrenbHas paboTa CTyJ€HTOB CIIOCOOCTBYET INIyOOKOMY YCBOCHHS
y4eOHOrO0 MaTepuaja W Pa3BUTHI0 HABBIKOB  CaMOOOpa30BaHUSI.
CamocrodrenbHas padoTa MpeanoaaraeT ciaeIyioIue COCTaBIAIOIINE:

- paboTa c TeKcTaMH: Y4eOHHMKaMH, CIIPaBOYHUKAMHM, NOMOIHHUTEIHHOM
JUTEPaTypOi, a Tak)Ke NMpopaboTKa KOHCIIEKTOB JICKLIUH;

- BBIITOJTHEHUE JOMAITHHUX 3a/JaHAN U PAcueTOB;

- paboTa HaJl TeMaMU JIJIsl CAMOCTOSATEIBHOTO U3YUYCHUS;

- ydacTue B paboTe CTy/I€HUYECKIX HayYHBIX KOH()EPEHIINH, ONUMITHAT;

- TOJITOTOBKA K MMPOMEKYTOYHOH aTTECTaIUH.

ITonroroBka k
MPOMEKYTOUHOMN
aTTecTaluu

I'oToBUTBCS K NMPOMEKYTOYHOM aTTECTALUU CIENAYET CUCTEMAaTUYECKH, B
TEYCHHE BCETro ceMecTpa. MIHTeHCHBHAs MOATOTOBKA TOJDKHA HA4aThCs HE
IIO3/IHEE, YEM 3a MECSL-II0JITOPA A0 IPOMEKYTOUHOU aTTecTanuu. J(aHHble
nepen  3adeToM TpU JAHA A(PQPEKTUBHEE BCEro MCIOJIB30BaTh JUIS
IIOBTOPEHMS M CUCTEMATU3allMK MaTepuara.




JIMCT PETUCTPAIIMY U3SMEHEHUIA

No
/o

IlepeueHb BHOCUMBIX U3MEHECHUH

JlaTa BHECEHUS
NU3MEHEHUH

Iloamuce
3aBEYIOIIETO
kadeapoi,
OTBETCTBEHHOM 3a
peanuzanuio OITOIT




