MUHUCTEPCTBO HAYKH U BBICIIEI'O ObPA30OBAHMUSA
POCCHIACKON ®EJEPALIUNA
denepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00PAa30BATENIBHOE YUPEskKIeHHE
BBICIIIEr0 00pa30BaHuUs
«BopoHexCcKui rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

YTBEPXJIAO

HEpPreTUKU U CUCTEM
yTpaBlIeHUs!
/A.B. BypkoBckuii/

3 £, C M —
s, % SOKfp e sz e en 2023

PABOYAS TPOT'PAMMA JUCIHUIIJIINHBI

«IIporpammuoe obecrieuenue BACy»

Hanpasienue moaroroBku 13.03.02 DaekTposHepreTuka U 2JIeKTPOTEXHUKA

IIpoduap DaekTpomMexaHuKa

KBainpukauus BpinycKHUKA OakanaBp
HopmaTuBHbIii nepuoa o0yyenusi 4 rona
@®opma o0yyeHus: OuyHas

I'ox Hauasa moaroroBku 2023

ABTOp pOrpaMMBI M.B. ITapunos

3aBenyromuii kadenpoi == _
MeXaTPOHUKU U

i
pPOOOTOTEXHUKH /L/Lt// M.B. [1apuHoB

—"

Pykosoaurens OTTOIT s 2. A.B. TukyHOB

Boponex 2025



1. HEJIU U BAJAYN TUCHUTIJTINHbBI
1.1. Hemm  aucuunauebli:  dopmupoBaHue y  oOyyarommxcs
TEOPETUYECKUX 3HAHUM U MPAKTUYECKHUX HABBIKOB NpUMEHEHUS

CIICHUAIIM3UPOBAHHOTO ITPOTPAMMHOIO obOecreyeHus JJIA H&CTpOfIKPI 1 YIIpaBJICHHA
BAC.

1.2. 3agaun ocBOeHUSA TUCIHUTIITHHBI
e CdopmupoBarh MeNOCTHOE TpenacTaBieHne 00 ocodeHHocTsix BAC kak
MPOrpaMMHO-aNMNapaTHON CUCTEMBI;
e /3yunth OCHOBHBIE THIIBI TMporpaMmHOro obecnieueruss bBAC u cenuduxy
MX TIPUMEHEHUS 1151 pa3indHbIX TUIIOB BITJIA;
e [lomyyuTh NpakTHUECKUE HABBIKK PadOTHI C TPOrPaMMHBIM 00€ecTieueHueM
JUISL PELIEHUs] LIMPOKOTO Kpyra 3a1a4d npuMenenus bAC.

2. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII
Hucuunnuna  «lIporpammuoe oOecneuenne bBAC»  oTHOocHTCH K
JUCIHUIUIMHAM 4acTH, GOPMUPYEMOIl yuacTHUKaMU 00pa30BaTEIbHBIX OTHOLICHHIA
(muctmmvHA 110 BRIOOPY) Os10Ka B1.

3. IEPEYEHDb IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110
JUCHUIIJINMHE

[Iponiecc wu3yuenust nucuuiuinHbel  «IIporpammuoe oGecneuenne BACH
HaIpaBJIeH Ha (OPMHUPOBAHUE CIAEAYIONTUX KOMITETCHITUM:

[1IK-1 - Cnoco0OeH  BBINOJHATHL  HAYYHO-UCCIEAOBATEIbCKHE U
OTNBITHO-KOHCTPYKTOPCKHE pPa3pabOTKM MO OTIAEIbHBIM pasjiellaM TeMbl ¢
WCITOJIb30BAHUEM COBPEMEHHBIX METOI0B COOpa U aHaIM3a JAHHBIX M COBPEMEHHBIX
MPOrpaMMHO-aNNapaTHbIX KOMIUJIEKCOB

Pe3yabTarhl 00y4eHHs, XapaKTepHU3yHOIIHe

KoMmnerenuus
c(hopMUPOBAHHOCTH KOMIIETEHIITUH
[TK-1 3HaTh TUIIBI TporpaMMHOro obecnedyenus 11 BAC
YMeTb KOHPUTYPUPOBATh OECIUIIOTHBIE JIETaTEeIbHbIE
anmnaparbl

Bnamets HaBpikamMu 6230BOT0 MPOTPAMMHUPOBAHUS
paznuuHbix THIOB BAC

4. OB BEM JUCIIUITJINHBI
O6mas TpynoeMkocTh auciurinabl «lIporpammuoe obecnedenue BACy»
COCTaBJISIET 3 3.€.
Pacnpenenenue Tpy10eMKOCTH TUCITUILIMHBI TIO BUAM 3aHSATUN
ouyHasi popma o0yueHust

Bcero | Cemectpbl
4acoB 8

Buer yaeO6HO# paboTh

AyauTopHbIe 3aHATHS (BCEro) 54 54

B ToMm uncie:




Jlexmu 18 18

[TpakTueckue 3austus (I13) 36 36

CamocrosiTesibHasi padoTa 54 54

Bu bl mpoMeKyTOYHOM aTTECTALNU - 3a4ET + +
OO6m1ast TPy 10€MKOCTb:
aKaJeMHUYECKHUE YaChl 108 108

3a4.e]I. 3 3

5. COAEP)KAHUE JUCLUATIAHBI (MOLY.JIST)

5.1 Copaep:xxanue pa3gejioB JAUCHUINIMHBI M pacnpeleieHHe
TPYAOEMKOCTH 110 BUIaM 3aHATHH
ouyHasi popma oOyueHust
e HanmeHnoBaHue TeMbl ConepxaHue pasena Jlexiy Tpax CPC Beero,
/1 3aH. qac
1 |BAC kak | Tunbr BAC, xnaccudukarms BAC.
nporpaMmHo-anmaparHas  |[IporpamMmMmupyemble 1 IpOrpaMMHBIE CHCTEMBI B
cuctema.  Ocobennoctu|cocraBe BAC. [IpyHINIEI IpOrpaMMHOTO Texu IIpax CPC Bcero,
OpTaHM3aIUI u|ynpasnenus. OCOOEHHOCTH yIpaBJIeHUs, 3aH. yac
ynpasienus bBAC. SKCIUTyaTalluy ¥ 00CITY KUBAHHS
MPOrPaMMHO-ANMNAPATHBIX CHCTEM.
2 |Amammz  mporpammuoro|Tumsl mporpamMmmuoro obecnedyenus. [IporpaMmmuoe
obecneuennss i1 BAC.|oGecreuenne 11 HACTPOHUKY JIETaTENbHBIX allIapaToB
O030p OCHOBHBIX THIIOB|pa3IMYHOTO Ha3HAYCHUSI, IIPOTPaMMHOE oOecIedeHIe
I1O mnsa BAC. aBTONMJIOTA, IIPOTpaMMHOE obecredeHne Ui 4 6 10 20
Ha3eMHBIX CHCTEM YIpaBJIeHUs U obecredeHus,
nporpaMmHoe obecriedueHue At opMUPOBAHUS U
yIIpaBJIEHHUs TTOJIETHBIM 33JJaHHEM, IPOrPAMMHBIE
HUHTEPEHCHL.
3 |OcHoBHBIE npuHIUIE | OCHOBHBIE NPUHIUITEI HACTPOHKH MYJIBTHPOTOPHOTO
HaCTPOUKHI 1|0eCITMIIOTHOTO MyJIETHPOTOPHOTO JIE€TaTeIIHLHOTO
IIPOrPaMMHOI0 ammapara. Mcnons3osanne Betaflight, ArduPilot,
YIIpaBiIeHUs INAV. Kondurypuposanue 311eKTpogBurarTesiei,
MYJIBTHPOTOPHBIX MHEPIHANbHOM CHCTEMBI YIIPaBIEHHUs, HACTPOHKA 5 6 ] 16
6ECTIMIOTHBIX yIpaBJIeHUs JIETATENIbHBIM aIapaToM, HacTpoiika
JIETaTeNIbHBIX ~ aMMapaToB. |CHEHANbHBIX PEXUMOB, HACTPOIKa BU3yalbHON
Hcnonp3oBanne UHGPOPMALMK Ha SKpaHe IWIOTA U APyrue HaCTPOHKH
CHEeLUAIU3UPOBAHHOIO
T1O st uX BBIIOJHEHUS.
4 |OcHoBHBIE nipuHIUIE | OCHOBHBIE IPUHITUITEI HACTPOHKN OCCIMIIOTHBIX
HACTPOUKH U |7eTaTenpHbIX anmapaToB CaMOJIETHOTO THIIA, BKIOYAs
[IPOrPaMMHOTO VTOL u kousepromiansl. Mcnons3oBanue Betaflight,
ynpasnenus 6ecrimnotHbix |ArduPilot, INAV. Kondurypuposanue
JIeTaTeNIbHBIX — aNIaparoB|3JeKTPoABUraTeNel, HHEPLUATbHON CHCTEMBI
CaMOJIETHOTO THUIA, | yIIPABICHUS, HACTPOIKA yIIPABICHUS JIETATCIbHBIM 4 6 10 20
BKJIIOYAst VTOL U |annapaTtoM, HaCTPOMKa CHELUAIbHBIX PEKHUMOB,
KOHBEPTOILIAHBI. HacTpolka BU3yaIbHOH MH(OPMAINY Ha IKpaHe
HcnonezoBanue MUJIOTA ¥ APYTUE HACTPOUKH.
CIEUATU3HPOBAHHOTO
I10O n715 MX BBITONHEHUSL.
5 |IIporpamMmHOe [Mpunnuns! ynpasnenus BIIIA ¢ ncnonszoBanuem
obecnieueHne JU1s1 | IOJIETHOTO 3aaHus. Mcrnonb3oBaHue pa3aIuyHbIX
(dhopmupoBaHHS M |HaBUTALIMOHHBIX cucTeM. [nanupoBanue 1noyseTHOro 2 6 8 16
YIpaBlIeHHs  IIOJICTHBIM |3amaHusi. PaboTa ¢ oJeTHEIM 3aJaHieM B
3aJaHuEeM MissionPlanner.
6 |Hcnons3oBanue [TporpammHbie HHTEPEHCH B OCCIUIOTHBIX
MIPOrPaMMHBIX aBHMAIMOHHBIX CHCTEMaX
uHTEp(QecoB Ui 4 6 10 20
B3aUMOJICHCTBUS c
IIOJIETHBIM KOHTPOJUICPOM.
Hroro| 18 36 54 108




5.2 Ilepeuyennb 1a00paTOPHBIX padoT
He npenycMoTpeHo yueOHbIM MJIaHOM

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

B

COOTBCTCTBHHN C y‘{C6HBIM IIJIaHOM OCBOCHHC JUCHUIIIIMHBI HC

IpeaycMaTpUBaeT BBINOJHEHUE KypCOBOrO MpoekTa (padoThl) WM KOHTPOJIBHOU

paboTHI.

7. OUEHOYHbBIE MATEPHUAJIbBI JJIA ITPOBEJAEHUSA

MMPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIIIUXCS ITO
JAUCHUITIJIMHE
7.1. Onucanue nmokasarejieid 1 KpuTepueB OLCHUBAHUS KOMIIETEHIUM
HA Pa3/IMYHBIX ITanax ux (pOpMHUpPOBaHUs, ONMMCAHUE LKA OLCHUBAHUSA
7.1.1 Tan TeKymero KOHTPOJIst
Pe3ynpraThl TEKyIIEro KOHTPOJIS 3HAHUM M MEKCECCHOHHOM aTTECTALlUU
OLICHUBAIOTCS 10 CIEAYIOLIEH CUCTEME:
«aTTECTOBaHY;
«HE aTTECTOBAH).

Pe3yabTaThl 00y4eHus,

Komme- Xapakrepusyouue KpI/ITepI/II/I
ATTecTOBaH He aTTecroBan
TeHI U cdopmupoBaHHOCTH OLCHUBAHUS
KOMIICTCHIHN
IK-1 3HAaTh TUIBI YKa)KUTe KpUTEPHi Brinonnenue pabot B Hesbimonnenue

IPOTrPaMMHOTO
obecrieueHus I

CPOK,
MPEAyCMOTPEHHBIHN B

pabor B cpoK,
MPEAyCMOTPEHHBIN B

BAC paboumx mporpammax pabodmx
IIporpaMmMax
Ymetn YKaKHUTE KPUTEPHI BrimonHenue pabot B Heswimonuenue
KOH(UTYpUpPOBATH CPOK, paboT B CPOK,
OeCIIOTHEIC TIPEAYCMOTPEHHBIN B | IPeIyCMOTPEHHBIN B
JIeTaTeNLHbIC paboumx mporpammax pabodmx
anmapaThl IIporpamMmMax
Brnanerp HaBbIKaMu |yKaxuTe KpUTEpUi BrimonHenue pabot B Heswimonuenue

06a30B0OT0
MIPOrPaMMHPOBAHUS
Pa3IMYHBIX THIIOB
BAC

CPOK,
IPeIyCMOTPEHHBIN B
paboumx mporpammax

paboT B CpPOK,
HIpPeIyCMOTPEHHBIN B
pabounx
porpaMmmax

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUI
Pe3ynbTarhl MpOMeKyTOYHOTO KOHTPOJISl 3SHAHHH OLIEHUBAIOTCS B 8§ ceMecTpe
JJ1s1 OUHOM (popMBI 00yUEHHUsI IO IBYXO0a/UIbHOM CUCTEME:
«3a4TCHO»
«HE 3aYTCHO»

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepusyouue Kpurepuu
3aureno He 3aureno
TEeHL M chopmupoBaHHOCTH OLICHHBAHUSA
KOMIIETCHIUH
TIK-1 3HaTh THUIIBI Tect Brmonnenne tecta Ha | B Tecte menee 70%

MIPOTPaMMHOTO 70-100% MIPaBUJIbHBIX OTBETOB
oOecrieueHUs IS

BAC

YMmets Pewenne crangapTHbIX [IponemoncTpupoBan | 3agauu HE peLICHbBI
KOH(QUTypUPOBATh |MpaKTHYECKUX 33734 BEPHBII XOJ1 PEIICHUS B

OCCIUIOTHBIC OOJIBIIMHCTBE 3a/1a4




JICTATCIIbHBIC
anmnaparbl

B.]'Ia,HGTL HaBbIKamMu |Pemienne MpUKJIaJHbIX 3a/1a4 B HpOﬂeMOHCTpHpOBaH 3azxalm HC PCIICHBI

6azoBoro KOHKPETHO! IpeAMeTHOI BEPHBIN X0 pelIeHus B
MIPOrpaMMHPOBaHHS (0OmacTn OOJBIIMHCTBE 3aa
Pa3IMYHBIX THUIIOB

BAC

7.2 IlpuMepHbIii mNepeYeHb OLEHOYHBLIX CpeAcTB (TUIOBBLIE
KOHTPOJIbHBbIE 3aJJaHNsl WJIN MHbIE MaTepUAJIbl, He00XOAUMBbIE VISl OLlEHKH
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA I€ATEILHOCTH)

7.2.1 IlpumepHbIii TIepedYeHb 3aJaHMd Il TOATOTOBKH K
TEeCTHPOBAHUIO

1. ITO nnsa HacTpoiKM KBaJIpoKoNTeEpa

+Betaflight

Qt creator

Lift off

2. T1O nns vactporiku BITJIA camosieTHoro Tuna

Qt creator

+MissionPlanner

Lift off

3. B kakoMm pa3zjiesie HacTpauBarOTCsl BU3YyaJIbHbIC JAHHBIE HA SKpaHEe MUJI0Ta

Receiver

Motors

+OSD

4. B kakoM pa3zzielie HaCTPauBaIOTCS HAIIPABIICHUS BPALICHUSI BUHTOB

Receiver

+Motors

OSD

5. B xakom paznene HaCTpauBarOTCs YIIPABICHHUE Ia30M

+Receiver

Motors

OSD

6. CKOJIbKO BUHTOB UMEET I'€KCAKOIITEP

4

+6

8

7. Kak Ha3pIBaeTcs JIETATENIbHBIA anmapar CamMoJIETHOTO THUMA, UMEFOIIHA
JOTIOJIHUTENBHBIN MYJIbTUPOTOPHBIN MOYJIb JJIS B3JIETA U MOCAIKU

+VTOL

KOHBEPTOILIAH

YEPTOJIET

8. Uto cTporo HeoOxoaumo i anekTpudeckoro BITJIA

Gps Monynb

IIpremHuk curnana

+Perynarop

9. JlomomHuTenbHas 3HaKoBas u Tpaduueckas WHDOpMAIUsS HA DKpaHE
MUJI0Ta OTOOpakaeTcsl Ha




Tonpko nudpoBEIX crucTeMax

DJI Google 2

+Ha no0bIx sKkpaHax nuioTa

10. K kakomy tuny BITJIA oTHOCUTCS OKTOKONTED
CamouneTHblil THI

VTOL

+MyJbTUPOTOPHBIN THUII

7.2.2 IlpuMepHBI NepedyeHb 3aJaHMM AJsl PelieHUs] CTAHJAPTHBIX
3aaa4

1. B Betaflight moxHO 3a1aTh

+JIMMUTBI HANPSKEHUS U1 IPUHATHS PELLICHUN

MakcumanbHoe nomycrtumoe KV

Tox aBapHiTHOTO OTKJIFOUEHHUS PETYIATOPA

2. MAVLINK - 310

Konduryparop

S3BIK IpOrpaMMHUPOBAHUS

+IIpoTokon

3. THCC "eoOxoauMm Ui

JIr00bIX MONIETOB

+1loneToB B aBTOMaTHYECKOM PEKUME

IToneToB B py4HOM pexume

4. Jlns xondurypupoBanus B KomanaHou ctpoke Betaflight HeoOxommumo
3HATH:

C

Python

+513bIKK TPOTPaMMUPOBAHUS HE TPEOYIOTCS

5. Ionernsiit kouTposiep f405 moakmrodaeTcs ajig KOHQUTYpUPOBaHUS K
[TK nocpencTBoM:

+USB

Ethernet

RS232;

6. Kakoit BIIJIA He MOXeT MPOAOKUTh HOPMaJIbHBIMA TOJIET MPU MOTEPE
OJIHOT'O JIBUTATEJIS:

Camoner

Oxrokonrep

+KBaapoxkonrep;

7. lonetusiii koHTpOsep f405 He MOKeT OBITH HACTPOEH MOCPEACTBOM:

Tenedona

+Crnenuanu3upoBaHHOTO  ITUIAHIIETa-KOH(pUrypatopa Il  TOJIETHOTO
KOHTpOJIEpa

IlepcoHanbHOrO0 KOMIIBIOTEPA;

8. HacTpoliky KOHQUrypaluu cieyeT NpOBOAUTD C:

VY cTaHOBIIEHHBIMU BUHTAMU

+C n1eMOHTHPOBAaHHBIMU BUHTAMHU



JIroOo¥i BapHaHT JOMYCTHM;

9. Hactpoiiky koHbUTrypanuu ciaeayeT IpoBOIUTh C:
YcranoBieHHOM Oarapeeit

C neMoHTHpOBaHHOM Oatapeeit

+JIr060i1 BapuaHT JOMYCTHUM;

10. dns mudposseix cuctem Bugeo OSD koHburypupyercs B:
@UPMEHHOW YTUIUTE OT NPOU3BOAUTENSL CUCTEMBI BUAEO
+CTaHnapTHOM KOH(pUTYypaTope

O06a BapuaHTa JOMYCTHUMBIL;

7.2.3 IlpumepHbIii NepevyeHb 3aJaHUI I pelleHUs] MPUKJIATHBIX 3a1a4

1. OGHOBUTH TIporpamMmHOe obecniedenue st mpuemHnka ELRS

[Tpu npaBuibHOM perieHuu otoOpaxaromasica Bepcust 110 u3mensiercs Ha
MOCJIEAHION, @ YCTPOMCTBA MOTYT CBA3aThCS APYT C IPYTOM.

2. OLeHUTh HATMYUE KOPPEKTHOTO ynpaieHus: mexay BIIJIA u nHazemHo
cTaHIMen 0e3 OCYIIECTBICHUS MOJIeTA.

[IpaBuibHOE pemIeHUE: OTKPBITh BKIAJAKY HACTPOMKM TPUEMHUKA B
KOH(UrypaTope 1 MokasaTh, 4YTO PEaKIUs Ha APOHE COOTBETCTBYET BO3/ICUCTBUIO
Ha OpraHbl yIPaBJICHUA.

3. OcymecTBuTh 3anmyck W ocTaHoB npuratened BIIJIA mnocpenctBoM
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. ChopmupoBats nosieTHoe 3ananue B MissionPlanner .

BapuanTt pemenus:

A FLGHTPLAN WAL SETUP CONFIGITUNING — SIMULATION  TERMMAL  HELP  DONATE CONNECT

+ PR o
B waveoinT - ]

5. OnpenenuTh HaMpaBiICHUE BPAILCHUSI IBUTaTENeH

[IpaBuibHOE pelieHre: Ha BKJIagKe MOTOPOB OCYILIECTBUTH TECTOBOE
BKItoueHre MotopoB CO CHATBIMU BUHTAMM unu BBITIOTHUTE aHATIOTUYHBIE
neicTBus komanaoi APM c nynbra.

6. HacTpouTts 3KkpaH nuioTa.

Bapuanrt pemenus:



- e I SiGAE 690
(16" 8l al'9.9 . 42.00:

VDIL TR G:E

7. Hactpouts pexxumsl B Betaflight.
Bapuanrt pemenus:

ARM

AUX1 v o

Min: 900 1 | 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 e
Min: 1300 | | | | | |
Max2100 ' 8 i P L o S
T 30 0 ) ) 150 601 2

AUX4 v =]

Min: 1300 | I o | [
Max: 2100 LIS . gt A e

i AUX3 v [rr——
Min: 1800
Max2100 | 1) IR I i N

8. Hactpouts 006paTHbIN mOpsAI0K BpaiieHUs: MOTOpoB B Betaflight.
Bapuant pemenus:

QUAD X b

Motor derecoion is reversed
4 2

T

w
£

9. 3amenuts bind ¢pa3y elrs npueMHuKa.

Bapuant pemienus: BoiiTu mo OecrnpoBOAHON ceTu B web-uHTepdeiic mo
aapecy 10.0.0.1 u 3ameHUTH hpa3y B COOTBETCTBYIOIIEM I10JIE

10. OGHOBUTH MUKPOMIIPOTPAMMY B MTOJETHOM KOHTPOJLIIEPE

BapuaHnt pelieHus: OTKpBITH HOporpaMmy KOH(pUrypatop, BbIOpaTh
KOHTpoJiep, B pexxume DFU 060HOBUTH MUKPOTIPOTpaMMY .



7.2.4 TlpumepHbIii nepedyeHb BONMPOCOB JJIs1 MOATOTOBKH K 3a4YeTy ¢
OLICHKOM
1. OcobenHoctH anmnapaTHo-iporpaMmmMHoro yrpasienus bAC.

. Ocuosurnle Tuns! 110 nag BAC.

. OcHoBHbIe TUNBI U Knaccudukanms BAC.
. [IpuHIMIBI MporpamMmMHoOn KoHpurypanuu bITJIA.
. OcHoBbl koHQuUrypupoBanus BITJIA MynbTHpPOTOpHOTO THIIA.

. OcoberHoCTH PabOTHI C MOJICTHBIM 3aTAHUEM.
. T1O nmnst yripaBiieHHS ITOJICTHBIM 3a/IaHHAEM.

[Tporpammusie npoTtokoibl At BAC.

2
3
4
5
6. OcHoBbl koHGUryprupoBanus bIIJIA camonernoro tumna.
7
8
9.
1

0. Hactpoiika PID perynsaropos BIUTA.

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

7.2.6. MeToauKa  BBICTABJICHUSA
MPOMEKYTOUYHOM aTTeCTAUU
3ader MPOBOJUTCA MO TECT-OWJIeTaM, KaxAblid U3 KOTOPBIX coaepk uT 10
BOIPOCOB U 3a/1auy. Kax b1l mpaBUIIbHBIN OTBET HA BOMPOC B TECTE OlLIEHUBAETCS |
Oamnom, 3agada orienuBaercs B 10 0amioB (5 6annoB BepHOE penieHne u 5 6aiios
3a BEpHBIN OTBET). MakcUMaIbHOE KOJUYECTBO HAOpaHHBIX OayuioB — 20).

1. Ouenka «He 3a4TeHO» CTaBUTCS B Cydae, €CJIM CTyACHT HaOpan MeHee 6
0anos.
2. OneHka «3a4TeHO» CTaBUTCA B ClIydae, €CJIM CTyICHT HaOpan 6 u Oosee
O0aIoB
7.2.7 IIaciopT OLIEHOYHBIX MATEPUAJIOB

OI€CHKH

npu

NpoBeeHNH

KoHTponmpyembie pa3aeinsl (TEMBbI) Koz . |HaumeHoBaHue OIIEHOYHOTO
Ne n/m KOHTPOJIMPYEMOH
JUCHUITIINHBI cpeacTBa
KOMIICTCHII N
1 BAC xak nporpaMMHo-annapaTHas CUCTEMa. T1IK-1 Tect
OcobeHHOCTH opranu3auuy u ynpasueaus bAC.
2 Amnanus nporpamMMmHoro obecnedenus 11t BAC. TIK-1 TecT
00630p ocHoBHBIX THNOB [10 m1st BAC.
3 OcHOBHBIEC IPHHIMIILI HACTPOKKH U nporpaMmuoro ([TK-1 Tect
YIIpaBJIEeHHs. MyJIbTUPOTOPHBIX OECIMIIOTHBIX
JIeTaTeNbHbIX anmnaparos. Mcnons3oBaHne
creruanu3npoBanHoro 110 a1 UX BEIMONHEHUSL.
4 OcCHOBHBIE IIPUHIIUIIBI HACTPO¥iKKU 1 porpamMmmHoro |TTK-1 TecT
YIIpaBiIeHHs OCCIMIOTHBIX JIETaTeIbHBIX
amnnaparoB caMoJICTHOro Tumna, Bkitodast VTOL u
KOHBepToILIaHsl. Mcnons3zoBanue
cnenuanuzupoBadHoro 110 amst uX BHIIOJIHEHMS.
5 ITporpammuoe obecniedenue ans popmuposanus u [[TK-1 TecT
yIIpaBJICHHUS] TOJIETHBIM 33JaHHEM
6 Hcnone3oBanue nporpaMmmusix uatepdeiicos mn  |[TK-1 Tect

B3aHMOZ[eﬁCTBHSI C NOJICTHBIM KOHTPOJIJICPOM.

7.3 MeToauyeckue MaTepHAJIb,

TCCTHpOBaHI/IC OCYIICCTBIIACTCA,

omnpeneisiiomie  Npoueaypbl
OlleHUBAHUSA 3HAHUI, YMEeHNH, HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH
au00 TIPM TIOMOIINM KOMIBIOTEPHOM




CUCTEMBbl TECTUPOBaHUs, JTUOO C HCIOJb30BAaHHEM BBIIAHHBIX TECT-3aJaHUI Ha
OymaxxHoM Hocutesne. Bpems tectupoBanusi 30 MuH. 3aTeM OCYIIECTBISETCA
poBepKa TecTa K3aMEHATOPOM M BBICTABIIAETCS OLIEHKA COTJIaCHO METOIUKU
BBICTaBJICHUS OLICHKU NP MPOBEICHUU TPOMEKYTOUHOMN aTTeCTaINH.

Pemenue craHmapTHBIX 3a4ad  OCYILECTBISAETCS, JMOO TpH TOMOIIU
KOMITBIOTEPHOM CHUCTEMBI TECTUPOBAHUS, JMOO C MCIOJB30BAHUEM BBIJIAHHBIX
3amauy Ha OymakHoM Hocutene. Bpems pemenus 3agau 30 wmuH. 3arem
OCYIIECTBIISIETCSl TMPOBEPKA PELICHUS 3aJad HK3aMEHATOPOM U BBICTaBISETCS
OLICHKa, COIJIACHO METOAMKM BBICTABJICHUS OLEHKH TMpPH  IPOBEIACHHUH
IIPOMEKYTOYHOMU aTTECTALUH.

Pemenne npukIagHBIX 3a4ad  OCYLIECTBISIETCS, JUOO TPU MOMOIIH
KOMIBIOTEPHOM CHCTEMbI TECTHPOBAHUS, JUOO C HMCHOJIH30BAHUEM BBIIAHHBIX
3amady Ha OymakHOM Hocutene. Bpems pemenuss 3amad 30 muH. 3arem
OCYUIECTBJISIETCS MPOBEpPKA pEIICHUs 3ajlad SK3aMEHATOPOM M BBICTaBIIsETCA
OIICHKA, COIVIACHO METOJAMKHU BBICTABJICHHUS OILEHKM TIpU  IPOBEIECHUU
IIPOMEKYTOUYHOM aTTeCTALUH.

8 YYHEBHO METOAUYECKOE U HTHO®POPMALIMOHHOE
OBECINEYEHUME JUCIUIIJIMHBbI)

8.1 IlepeyeHb y4eOHOIl JHUTepaTypbl, HEOOXOAMMOW /JISI OCBOEHMS
AUCHUIJINHBI

bana6anos, II. B. IIporpammupoBanne O€CHUIOTHOTO JIETATEIHHOTO
amnmapaTta MyJbTHPOTOpHOTO Tuma : yuebHoe mocooue / II. B. banabanos, A. T
Husun, M. A. JliobumoBa. — TamboB : TamOoBCkuil TrocyaapCTBEHHBIH
TexHuueckud ynusepcurer, ObC ACB, 2023. — 85 c¢. — ISBN
978-5-8265-2689-7. — Tekct : snexTpoHHbli // LludpoBoil oOpa3oBareabHBIN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/141076.html
(mata obparmenus: 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 : anexTponHsii // 1{udpoBoii o6pazoBatenbHbIil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/141701.html (mara oOpamienus:
25.07.2024).

8.2 Ilepeyenr HH(pOPMANMOHHBIX TEXHOJIOITMil, HMCIOJIb3yeMbIX INpPH
OCyllleCTBJIEHUM 00pa30BaTeIbHOTO Mpolecca MO AUCHHUILVIMHE, BKJIIOYAs
nepevyeHb  JIMIEH3MOHHOT0 NPOrPaMMHOIO  oleclevyeHUsi, pPecypcoB
UHGPOPMANMOHHO-TEJIEKOMMYHUKALUOHHOH ceTH «MHTEepHeT», COBpeMEeHHBbIX
npogeccnoHaANbHBIX 023 JAHHBIX U MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

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

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS J1JIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLECCA
Jlns  mpoBeneHHMs  JICKIIMOHHBIX  3aHATHH  HEOoO0Xoauma  ayauTopus,
OCHAIIIEHHAs IIPOEKTOPOM.



[IpakTuueckue 3aHATHS IPOBOJIATCS B KOMIIBIOTEPHO JIa0OpaTOPHH.

10. METOAUYECKHUE YKA3ZAHUA JIA OBYYAIOHIUXCA 11O
OCBOEHMHIO JUCIIUITJIMHBI (MOY JIs1)

ITo mucuunnune «IIporpammuoe obecnieuenne BAC» uurtaroTcs JIEKUMH,
IIPOBOJATCS MPAKTUYECKUE 3aHATHUA.

OCHOBOM M3y4eHMS JUCLUMIUIMHBI SIBJSIIOTCA JIEKIMH, Ha KOTOPBIX
U3JaraTcs Hanbosee CylIeCTBEHHbIE U TPYAHbBIE BOMPOCHI, a TAKXKE BOIPOCHI, HE
HaIIEIINe OTpaXXeHHs B yueOHOI muTeparype.

[IpakTHueckue 3aHATHS HANpaBlIeHbl Ha NPUOOPETEHHE MPAKTUYECKUX
HaBbIKOB KOH(purypupoBanuss bBAC. 3aHATUS NPOBOIATCSA IyTeM pEIICHUs
KOHKPETHBIX 33/1a4 B ayIUTOPHUHU.

Buj yueOHbIX
3aHATUH

JlesaTenbHOCTD CTyIEHTA

Jlexusa

Hamnncanne kOHCHEKTa JEKIMI: KPaTKO, CXEMaTU4HO, MOCJIEI0BATEIbHO
duKcUpoBaTh  OCHOBHBIE  TIOJIOKEHHWsS, BBIBOJBI,  (DOPMYITHPOBKH,
000011eHNs; TTOMeYaTh BAaXKHBIE MBICIH, BBIACISTH KIIIOYEBBIE CJIOBA,
TepMHHBI. [IpoBepka TEPMUHOB, MOHATHNA C MOMOIIBIO IHUMKIONEIUH,
CJIIOBAapel, CIPABOYHUKOB C BBINMCHIBAHUEM TOJIKOBAHWW B TETPA[b.
O6o3HaueHue BOMPOCOB, TEPMUHOB, MaTepHalia, KOTOPHIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pEKOMeHAyemou sureparype. Ecmou
CaMOCTOSITENILHO HE YyaaeTcs pa3obpaThCs B MaTepuane, HeoOXO0IuMO
chopMyIMpoBaTh BONPOC M 33JaTh MPENOJaBaTEN0 Ha JIEKIUU WIM Ha
MIPAKTUYECKOM 3aHSITHU.

IIpakTueckoe
3aHATHE

KoHcnekTupoBanue peKOMEHAyeMbIX UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
JEKIUH, IMOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAM, IIPOCMOTP
peKoMeHyeMou nureparypsl. IIpociymmBanue aynuo- U BUACO3ANUCEN
[0 3aJaHHOM TeMe, BBINOJIHEHUE pPacUeTHO-rpaUUecKux 3aJaHui,
peLIeHHE 3a1a4 110 AJITOPUTMY.

CamocTosTenpHas
pabora

CamocrosiTenbHas paboTa CTYIEHTOB CIIOCOOCTBYET INTYOOKOMY YCBOCHHS
y4eOHOTO Marepuajga ¥  Pa3BUTUIO HABBIKOB  camMooOpa3oBaHUS.
CamocTosTenbHas paboTa NpeanoaraeT clieylolIue COCTaBIsIOIUE:

- pabora ¢ TeKCTaMu: Y4eOHUKAMH, CHPABOYHUKAMH, JONOIHUTEIbHOM
JUTEPATYPOH, a TAK)KE MPOPadOTKA KOHCIIEKTOB JICKITUH;

- BBITIOJIHEHUE IOMAIIHUX 3aJJaHAI U PACUETOB;

- paboTa HaJl TeMaMH 715l CAMOCTOSITETbHOTO U3yUYEHHUS;

- ydacTHe B paboTe CTyIeHYECKUX HayYHBIX KOH(EPEHIIUH, ONMMITHA/;

- IOATOTOBKA K MPOMEKYTOUHOM aTTeCTaI|H.

ITonroroBka k
MPOMEKYTOUHOMN
aTTecTaluu

I'oToBUTBCA K MPOMEXKYTOYHOM ATTECTALMU CIENYET CUCTEMAaTUYECKHU, B
TE€YEHHE BCETO ceMecTpa. MIHTeHCHBHAsA OArOTOBKA TOJDKHA HA4aThCsA HE
[IO3/IHEE, YEM 3a MECAL-II0ITOPA A0 IPOMEKYTOUHOM aTTecTaluu. JJaHHbIe
nepea  3adeToM TpU JAHA A(PQPEKTHBHEE BCErO MCIOJIb30BaTh IS
IIOBTOPEHMS U CUCTEMATU3allK MaTepuaa.




JIMCT PETUCTPAIIMY U3SMEHEHUIA

Iloamuce
3aBEYIOLIErO
Ne [IepeueHb BHOCUMBIX U3MEHECHUH Hlara BHCCCH}M Kadenp o,
/T W3MEHEHUN OTBETCTBEHHOU 3a
peanu3anuio
JVCLIUTIIVHBI




