Vs

OBLUECTBO C OFPAHUYEHHOW OTBETCTBEHHOCTbIO "1T" b

KBANUOULIMPOBAHHON

'||' OOKYMEHT NOAMUCAH YCUNEHHOM
3NEKTPOHHOW Noanuchbio

CBEAEHUA O CEPTUDUKATE 3N

CeptudumkaTt: 02652A0E01D2B0339841DCO3BA5D5602F8

B
\_ A

nageney: Kapmasa BaneHTnHa BacunbeBHa
encteuteneH: ¢ 08.12.2023 no 08.03.2025

YTBEPXJIEHO

eHepanbHbIi aupektop ObiecTsa

d orpaHM4eHHOM OTBETCTBEHHOCTHIO «1T»

: b@///’, i " (B.B. Kapmasza)
4 2024r,

JOIIOJIHUTEJIbBHA A ITPOPECCHUOHAJIBHA S ITPOT' PAMMA
[TOBBIIIEHNA KBAJIMOUKAILIA

«C6opxa BAC»

MockBa 2024 .



1.1.

AHHOTanust 00pa3oBaTeIbHOI NPOrPaMMbl JJIsl pa3sMellieHUs HA I1aT(hopMe rHOKHUX
o0pa3oBaTe/IbHBIX TPACKTOPHIA.

JononaurenbHas npodeccuoHaabHas MporpaMma nopbleHus kpaaupukanun «Coopka BACy
IIpeAHa3HaYeHa JJIsl OCBOCHUS CIyIIaTeNsIMH 3HAHUH U MMPAKTUYECKUX HAaBBIKOB B oOnactu coopkn BAC.
Ilenesast ayquTopust IporpaMMbl — rpakJjaHe, MMEIOIINE WIIH MOIyJarolIye BeICIIee WU CpeJHee
npodeccroHaibHOe 00pa30BaHKUe, HHTEpECYIoHecss COOpKOi OECIIMIOTHBIX aBHALIMOHHBIX CUCTEM H
IUIAaHUPYIOLIHE CBOO NPO(ECCHOHANBHYIO IESITEIbHOCTD B 3TOH 00acT.

CrymmaTteny mporpaMMbl y3HAIOT apXUTEKTypPy ¥ OCHOBHBIE KOMITOHEHTHI O€CIIIIOTHBIX aBHAIMOHHBIX
CHCTEM, METOHUKY COOPKH JISTHOTrO 00pasia, CUCTEMY IIPOEKTUPOBAHUS, H3TOTOBICHUS U
nporpammuposanus BIUJIA, ocobeHHOCTH OpraHu3auy COOCTBEHHOI MacTEPCKON MO M3TOTOBICHUIO
BAC.

Crymateny mporpaMMbl HayduTcs coOupars paznnyasie Tunsl BITJIA, konTponuposats padoTty
JaTYMKOB, KOHTPOJUIEPOB U KoMIIeKTytomux bAC, mporpaMMipoBaTh MUKPOKOHTPOILIEPEI.

B pesynsrare o0ydenus y ciaymarenei OynyT chopMHpOBaHBI MPO(heCCHOHATEHBIE KOMITETEHITUH:

1. CriocoOeH BBITTONMHATH cOOpKy ammapatHoi wactu bITJIA;

2. CriocobeH yCTaHaBIMBaTh KaMepHI;

3. CriocobeH ocy

IECTBJIATH MOHTAX NMUTAIOIIUX IPOBOOB U Pa3bEMOB;

4. CriocobeH yCTaHaBIHBATh PEryAsSTOPEI 000POTOB;

5. CriocoOeH ycTaHaBIUBATh IOJIETHBIN KOHTPOJLIED;

6. Crioco0OeH ycTaHaBINBaTh MPUEMHHUK YITPABIIIONIETO CUTHAMIA M OCYIIECTBIATh MOHTAX IPUEMHHKA
YIPAaBIAIOIIETO CUTHANA C TTOJIETHBIM KOHTPOJUIEPOM;

7. CriocoOeH yKIaapIBaTh M H30JUPOBATH IIPOBOAA;

8. CrmocoOeH OCyIIECTRIIATE HACTPOMKY armaparHo-nporpaMMuoi yactu bBC;

9. CriocobeH ocymecTBISITh POoBEpKy padborocnocodbnoctu bBC;

10. CnocoOeH oCyIIecTBIATh NPOGECCHOHATIBHYIO AEATEIBHOCTh C y4eTOM o0ecIiedeHus 0e30IacHOCTH B
cdepe BAC (cobmonenneM TpeboBaHUN HOPMAaTUBHBIX MIPABOBBIX aKTOB, PETTIAMEHTHPYIOIINX
obecrieueHue mpaBwI U HOpM Oe3omacHocTH B chepe BAC).

[Iporpamma pekoMeH0BaHa TpakaHaM, INTAHUPYIONIM 3aHUMAThCS PO eCCHOHATBHOM
JeaTeIbHOCTHIO B 00nmacty mpousBoacTea BAC.

B pesynsrare o0ydeHus ciaymaTenay MoiayvyaT 00beM TeOpPETHUECKUX 3HAHUH U TPAKTUIECKUX YMEHU,
HEeoOXOIUMBIH I pean3alyy MpoecCHOHaIbHBIX NeHCTBUI, CBI3aHHBIX ¢ Ipon3BoacTBoM BAC.
[IpakTHKOOpPHEHTHPOBAHHBII XapakTep obpa

30BaTeIbHON POTPaMMBI 00€CTIeUNBAETCS ONTHMATBHBIM 00bEMOM BPEMEHH, OTBOIUMBIM Ha OTPabOTKY
y cilymiartesiel 3asiBICHHBIX YMEHHUH 1 HaBBIKOB; IOCTPOCHUEM YU4E€OHOI0 IIPOLecca ¢ UCIIOIb30BaHNEM
METOJ0B aKTHBHOTO OOY4EHHS U HHTEPAKTUBHBIX ()OPM MPAKTHUECKUX 3aHATHH.

OBIIASI XAPAKTEPUCTHUKA OBPA3OBATEJILHOM ITPOT' PAMMBI.

Onucanue
AKTYaJIbHOCTH 00pa30BaTe/ILHOI MPOrpaMmMbl

Cornacuo npunaToi B 2023 roxy Crparernu pa3sutus 6ecruioTHol aBuanun B Poccuiickoii @enepanmn
Ha niepuoz 110 2030 rona u Ha nepcenekTuBy Ao 2035 rojia B Halllel cTpaHe yXKe B3AT Kypc Ha paclIupeHue
cthepsl npuMeHeH s OCIMIIOTHEIX aBHAMOHHBIX cucTeM (BAC) 1 popMupoBaHre HOBBIX CETMEHTOB
PBIHKA, HA KOTOPBIX OHH OyIyT UCTONB30BaThes. [IponsBoncTBo BAC siBIsieTCS BRICOKOTEXHOIOTHYHBIM,
MOCTPOEHO Ha HOBEHIINX Hay4YHBIX pa3paboTKax, a yBelIudeHHe KonndecTBa BeimyckaeMbix bAC Tpebyer
HaJIM4Ms KBATM(UIIMPOBAHHBIX KapoB. B pamkax denepansHoro npoekra «Kampbl s 6€CITUIOTHBIX
ABUAIMOHHBIX CHCTEM) PEIIaeTCs aKTyaJbHas 33/1ada 10 NMpo(heCcCHOHATBFHOHN MOIT0TOBKE JOCTAaTOYHOTO
KOJIMYeCTBa KBAIN(UIIMPOBAHHBIX CIIEUATUCTOB. B paMkax ¢denepanapHoro npoekra « CTUMYIIMPOBaHUE
pa3paboTKH, CTAaHAAPTHU3ALUH U CEPUIHOTO Tpon3BoAcTBa BAC 1 KOMITIIEKTYIOIINX» CO3/AI0TCS yCIOBUS
it 3pdexkTuBHOTO OTedecTBEHHOTO pon3BoacTBa BAC.

JononanTensHas npodeccronagbHas MporpaMma noBeimeHns kBannpukanun "Coopka BAC"
CHOCOOCTBYET pelIeHHIo 3a1a4 (peaeparbHbIX TpoeKToB «Kaapsl



s1 OCCIIMIIOTHBIX aBUAIIMOHHBIX cHCTEMY, « CTUMYIUpPOBaHHE Pa3padOTKH, CTAHIAPTU3ANNN M CEPUITHOTO
npousBozcTBa BAC 1 HanpaBieHa Ha PUBJIEUCHUE BHUMAHUS UTUPOKOH ayIUTOPUH CIIEHUATNCTOB K
aKTyaJbHOMY IPOIECCY COOPKU OTEUECTBEHHBIX OCCIMIOTHRIX aBUAITMOHHBIX crcTeM. OHa MO3BOIUT
TIO3HAaKOMUTBCS Kak ¢ camoi cepoit BAC, Tak u ¢ apXUTEeKTypoil 1 OCHOBHBIMHA KOMITOHEHTaMH
OECTMIIOTHBIX aBHAIIMOHHBIX CUCTEM, METOAMKON COOpKH JIETHOTO 00pa3iia, CHCTEMON TIPOCKTUPOBAHHS,
W3roTOBJICHUS U porpammupoBanus bITJIA.

1.2. TpeOoBaHusI K YPOBHIO MOATOTOBKH CJIyHIATe/s (BAPHATHBHO JJISA AONOJTHUTEIbHBIX
npogecCHOHATBHBIX MPOrPaMM, MPOrpaMM MpPogeccHOHATLHOT0 00y4eHNUs (BO3MOKHO 3aM0JTHEHHE

He BCeX IoJieii).

TpeOoBaHus K ypOBHIO 00pa30BaHHSA
CIIylIaTenst B COOTBETCTBUHU C
OenepanbHBIM 3aK0HOM «O0
oOpa3oBanuu B Poccuiickoit
Oenepanum» ot 29.12.2012 N 273-D3

e Hannune BrICIIero MO0 CpeaHETo MPoeCCHOHATHFHOTO
o0Opa3oBaHus;

o Texymiee oOydeHre 10 IPOTrpaMMe BBICIIETO MU CPETHETO
pogeCCHOHAIBHOTO 00pa30BaHUSI.

Pernon (pernoHsr) peanmzaun
00y4eHus (3arOTHACTCS B
COOTBETCTBHH C (PaKTUIECKIMH
TpeboBanusIMH YHuBepcurera 2035 Ha
JTarne OTKPHITOTO 0TOOpa ITEMEHTOB
THOKHX 00pa30oBaTeNLHBIX TPAEKTOPHH)

MockoBckast 00macTb, AnTaickuii Kpail, 3abalikambCKuit
kpai, KpacHosipckuii kpait, MypMaHcKast 00J1acTh,
Pecny6mmxa bypsitus, Pecriyonuka Komu, PoctoBckas
obnacth, CaxanuHckast 001acTh, YIbsIHOBCKas 00JIacTb,
UensOunacKas 001acTh

Kpanmugukarms

Hannuwne onbiTa nmpogeccroHanbHOR
JIESITENEHOCTH

[TpenBapuTebHOE OCBOCHUE HHBIX
JUCLUIUINH/KYPCOB /MOIYIEi

Brnanenue HeoOXOMUMBIMH
npoecCHnoHaTFHBIMU
KOMIIETECHIHSAMH

Wuble TpeOOBaHMS U PEKOMEHIAIINI
JUT OOydYEeHHS 10 TIPOTpaMMe

<p>Her</p>

1.3. Heab u nianupyemMbie pe3yJbTaTbl 0CBOEHHS Kypca

Llens 0Opa3oBaTeNbHOI MTPOrpaMMEI

O6pasoBarenpHas mporpamMma
paspaboraHa ¢ yueTom
poheCcCHOHATBFHOTO CTaHIapTa

O6pasoBarenpHas mporpamMma

Llens 0Opa3oBaTEILHON IPOrPAMMBL: COBEPIIEHCTBOBAHUE U (MIIH)

[IOITyYeHNE HOBOW KOMIIETCHITNH (KOMIECTECHIINN) W IPAKTHIECKOTO
OTIBITA TPAKIAHAMH B COOTBETCTBHHU C OTPACICBBIM 3aKa30M H
IOTPEOHOCTIMI KOMITAHUH Ha MMOATOTOBKY KaJIpOB B 00IaCTH
COOpKY OECTIMIOTHBIX ABHAIIMOHHBIX CUCTEM.

32.010 Cuecapb-cOOPIIKK JETATENBHBIX aIIAPaTOB

24.01.01 Cirecapn-cOOPIIUK aBUAIIMOHHON TEXHUKHU (YTB.

poheCCHOHATTLHON TIepenoaroToBky [Ipukazom MuHuCTepcTBa pocBenieHus Poccuiickoit deneparuu

paspaborana ¢ yuétom OPI'OC

ot 27 ampens 2022 1. N 287)

CoBepILieHCTByeMbIe H/HITH Tun xomreTeHIMU [Tnmanupyemble pe3ynbTaThl 00ydeHHs

(hopMUpyeMBIe KOMITETEHITIH

(3HaTh, yMETh, BIAJICTh - UCIOJIB30BaTh KOHKPETHHIC
UHCTPYMEHTBI)




Crioco0eH BBIMONHATH COOPKY arnmapaTHOU
vactu BIUTA

TIK

3HaHuA

- 0COOEHHOCTH M MHOT000pa3ne KOHCTpyKImii apxutektyp BAC;

- IPeUMyLIECTBA Pa3IMYHbIX THUIOB apxuTekryp BAC;

- KOHCTPYKIIHH M CXEMBI PACTIONOKEHHU IBUTaTENel MyIbsTHPOTOPHEIX BAC;
- APXUTEKTYPY CUMYIISTOPOB,

- OCHOBHBIE KOHIIETIIINH, APXUTEKTYPy ¥ IPIMEHEHHE MHKPOKOHTPOILIEPOB 1
oxuormiaTHeix TTK.

Crioco0eH BBINONHATH COOPKY arnmapaTHOU TIK Ymenust
yactu BITTA
- pa3pabaThIBaTh MPOEKT C HCTIONB30BAHHEM CHMYIIATOPA;
- BEIOMpATh ONTUMAJIBHYIO apxutekTypy BAC;
- OCYIIECTBIIATH BBIOOP KOMIIIEKTYFOIIHUX JULS 3aJaHHON apXuTeKTypsl BAC,
- ocymiecTBIATh cOopKy BITIA;
- paboTaTh ¢ pa3IMIHBIM 000PYOBaHHEM U HHCTPYMEHTAMHU;
- Bbl6l/[paTb W IPUMEHATD PA3JIUYHbIC METO/Ibl COCAUHCHUS ﬂeTaJ'leﬁ.
Croco0eH BBIIONHATE COOPKY aIapaTHoOM TIK Brnanenue uncrpymentamu
yactu BIUIA
- HABBIKAMH aHAJIM3a U CPAaBHEHUS pasInyHbIX apxuTekTyp BAC.
- HaBBIKAMH TIOJITOTOBKU CXEMBI, BEIOOPA KOMILIEKTYIOIMX 1 ONHMCAHUE
npouecca cOOPKU U HACTPOHKIL;
- HaBBIKAMH PaOOTHI B CUMYIIATODE.
Crioco0eH ycTaHaBIMBAaTh KaMephl TIK 3HaHuA
- OCHOBHBIE XapaKTEPUCTUKN U IPUMEHEHHE Pa3INIHBIX KOMIIEKTYIOIIHUX B
0ECIIMIOTHBIX ABHALlMOHHBIX CUCTEMAX;
-KpUTEPHH BBIOOPA, COBMECTHMOCTH KOMIIOHEHTOB H OCOOEHHOCTH
MHTErpaluy pasiIM4HbIX KOMILIEKTYIOMMX B cucteMy BAC.
CriocobeH ycTaHaB/IMBaTh KaMepbl IIK YMmeHus
- IPOU3BOAUTH YCTAHOBKY KaMep U JAPYroro HaBecHoro obopynosanus Ha BAC.
Croco0eH ycTaHaBIMBaTh KaMEPhI TIK Bnanenne nacTpymenTamu
- HaBBIKaMH 00eCTIedeH s CTA0MIBbHON 1 HaJIEKHON PabOThI CHCTEMBI.
Croco0eH OCYIEeCTBIISATh MOHTaX ITUTAIOIINX TIK 3HaHus
MPOBOZIOB U Pa3bEMOB
- OCHOBHBIC dTaIIbl CGOpKl/l OECIUIOTHBIX ABUALIMOHHBIX CUCTEM;
- IPUHIIUTIBI BBIOOPA TOAXOAIIMX KOMIUIEKTYIOIINX M MX HHTErpalys B
koHCTpyKunio BAC mist obecriedennst ONTHMAIBHOI paboThL;
- OCHOBBI 2IEKTPOMOHTXKHBIX PaboT;
- IpoGieMs! U penrenus npu c6opke BAC.
Croco0eH OCYIEeCTBIISATh MOHTaX ITUTAIOIINX TIK VYmenus
MPOBOJIOB U Pa3bEMOB
- Bbl6l/[paTb TOAXOAIINE KOMIUICKTYIOIHUE U OCYILIECTBIATh UX HHTErPaLliIO B
KxoHcTpyKiuio BAC st obecriedeHus onTUMaIbHOM paboThI;
- IPOBOJIUTH MOHTaXHBIE PAOOTHI C IPOBOJAME M PAa3beMaMHu.
Croco0eH 0CyIIEeCTBIATh MOHTaX MUTAIOIINX TIK Bnanenne nacTpymentamu
POBOJIOB U Pa3bEMOB
- HaBBIKAMH TIPOBE/ICHHE IEKTPOMOHTAXKHBIX PaboT;
- HaBblkamu cOopku BAC pa3sHbIX THIOB.
CriocobeH ycTaHaBIIMBATh PETYJIATOPEI IIK 3nanus
ob6opoToB
- OCHOBHBIC XapaKTCPUCTUKHU U NMPUMECHEHUEC PA3INYHbIX KOMIUICKTYIOIUX B
0eCIMIOTHBIX aBHAIIMOHHBIX CHCTEMAX;
-KpHTEPHUH BBIOOPA, COBMECTHMOCTb KOMIIOHEHTOB M OCOOCHHOCTH
MHTETpallii Pa3InYHbIX KOMIIEKTYIOIHX B cucteMy BAC
Crioco0OeH ycTaHaBIMBATh PETYISATOPBI TIK Ymenust
060poTOB
- TIOAKIJIFOYaTh MOTOPBI K KOHTPOJLIEPAM CKOPOCTH;
- HOAK/IIOYATh Pa3INYHbIe JATYUKU (THPOCKOIEL, akcenepomerpsl, GPS) u
TIPOM3BOJMTE NX KAJTMOPOBKY /ISl TOYHOTO M3MEPEHHUS U YIIPaBICHHS.
- TectupoBarb SMD MoHTaM
Croco0OeH yCcTaHaBIMBATh PETYIATOPHI TIK Bnanenne nactpymentamu
060poTOB
- HaBBIKAMH TIOJIKIFOYEHNS M HACTPOHKH MHKPOKOHTPOJIIEpA B CUCTEME
ynpasnenust BAC.
CriocobeH ycTaHaB/IMBATh IOJICTHBII IIK 3nanus
KOHTPOJIIEp
- OCHOBHBIC XapaKTCPUCTUKHU U NMPUMECHEHUEC PA3INYHbIX KOMIUICKTYIOIUX B
0eCIMIOTHBIX aBHAIIMOHHBIX CHCTEMAX;
-KpHTEPHUH BBIOOPA, COBMECTHMOCTH KOMIIOHEHTOB M OCOOCHHOCTH
MHTErpalliy pa3inuHbIX KOMIIEKTYIOIHX B cucteMy BAC;
- TexHosoruo SMD MoHTaxa;
- BH/Ibl U IPHMHIMIIEI paOOTHl yCTaHOBIIMKOB SMD KOMIIOHEHTOB.
CriocobeH ycTaHaB/IMBATh IOJICTHBII IIK YMmeHus
KOHTPOJIIEp
- HOAK/IIOYATh MOTOPBI K KOHTPOJLIEPAM CKOPOCTH;
- HaCTPauBaTh M MCIIONIb30BaTh yCTaHOBIIMK SMD KOMIIOHEHTOB.
- TectupoBarb SMD MoHTaX.
Croco0OeH ycTaHaB/IMBATh MOJNETHBIH TIK Bnanenne nacTpymenTamu

KOHTPOJLIEP

- HAaBBIKAMHU MOJIKIIOYEHHS 1 HACTPOHKHM MUKPOKOHTPOJIJIEPA B CHCTEME
ynpasnenus BAC
- HAaBBIKAMH YTIPABJICHHS TATOM IBHTaTeNs.




Crioco0eH ycTaHaBIMBATh IPUEMHHK TIK 3HaHuA
YHPaBIAOLICIo CUruana u OCyIEeCTBIATh
MOHTaX IPHEMHHUKA yIPABIIAIONIETO CUTHAIA - OCHOBHBIE XapaKTEPUCTUKN U IPUMEHEHHE Pa3INIHBIX KOMIIEKTYIOIIHX B
C IIOJIETHBIM KOHTPOJIJIEPOM 0OECIIMIOTHBIX ABHALlMOHHBIX CUCTEMaAX;
-KpUTEPUH BBIOOPA, COBMECTHMOCTH KOMIIOHEHTOB H OCOOEHHOCTH
MHTErpaluy pa3siIM4HbIX KOMILIEKTYIOMUX B cucteMy BAC;
- TexHosoruto SMD MoHTaxa;
- BUJIbl U IPMHIMIIEL PaOOTHI yCTaHOBIIMKOB SMD KOMIIOHEHTOB
Crioco0eH ycTaHaBIMBATh PUEMHHUK TIK Ymenust
YHPaBIAOLICIo CUruana u OCyIeCTBIATh
MOHTaX IPHEMHHUKA yIPABIIAIONIETO CUTHAIA - IOAKIJIFOYATh PA3INYHBIE JATYNKN (THPOCKOMEI, akcenepomeTpsl, GPS) n
C IIOJIETHBIM KOHTPOJIJIEPOM MPOU3BOAUTH UX KaJ1146p031<y JJIs1 TOYHOTO U3MEPECHUS U YIIPaBICHUS.
- HaCTPauBaTh M MCIIOIb30BaTh yCTAaHOBIIMK SMD KOMIIOHEHTOB.
- rectupoBarb SMD moHTax
Croco0OeH ycTaHaBIMBaTh IPHEMHUK TIK Bnanenne nacTpymenTamu
YHPaBIAOLICIo CUruana u OCyIeCTBIATh
MOHTa)X IPHEMHHUKA yIPABIIAIONIETO CUTHAIA - HaBBIKAMH TIOJIKIFOYEHNS M HACTPOHKH MHKPOKOHTPOJIIEpA B CUCTEME
C IOJIETHBIM KOHTPOJLIIEPOM ynpasnenus BAC
- HaBBIKAMH BBITIOJTHEHNSI aBTOMaTHYECKOTO MOHTaXKa KOMIIOHEHTOB Ha
NI€YaTHYIO ILIaTy.
Croco0eH ykiIaJbIBaTh U H30JIMPOBATH TIK 3HaHus
mpoBoza
- OCHOBHBIC dTaIIbl CGOpKl/l OECIUIOTHBIX ABHUALIMOHHBIX CUCTEM,
- poGnemsl 1 penteHus npu coopke bAC.
Crioco0eH yKJ1aJpIBaTh U H30JIMPOBATH TIK Ymenust
poBoza
- BBIOMpATh MOIXOAANINE KOMIUIEKTYIOIINE U OCYIIECTBIATh UX HHTETPAIHIO B
koHCTpyKunio BAC mist obecriedenyst ONTHMAIBHOI paboThL;
- IPOBOJIMTH MOHTAXHBIE PAOOTHI C IPOBOAMH U Pa3beMaMU
Croco0eH ykiIaJbIBaTh U H30JIMPOBATH TIK Brnanenue uncrpymentamu
mpoBoza
- HaBbIKaMU U30JIALUU IIPOBOJOB;
- HaBbIKaM# cOopku BAC pasHbIX THIIOB.
Crioco0eH oCyLIEeCTBIATh HACTPOUKY TIK 3HaHuA
anrapaTHo-nporpamMmHoii yactu BBC
- OCHOBBI IPOrPaMMHPOBAHUS Ha s3bIke C++ 17T CHCTEMHOTO M alapaTHOTo
obecredenys.
CriocobeH OCyIIEeCTBIATh HACTPOHKY IIK YMmeHus
anmapaTHO-1porpaMMHoii yactu BBC
- BBIIOJIHATD IIPOLIMUBKY Iporpammsl Ha C++ [U1st ynpasieHust
CEpPBONPHUBOIOM, HACTPOHKHN U TECTHPOBAHHS;
- IPOrpaMMHPOBATh U OTJIAKUBATH KoJ Ha C++ Julst yripaBiaeHus
CBETOANONAMH;
- ucarb nporpammMsl Ha C++ Juist HACTPOUKY CBETOAMOOB U TECTUPOBAHUS
PabOThI MPOTPaMMBI.
Croco0eH OCyIIECTBIATh HACTPOUKY TIK Bnanenne nacTpymenTamu
anmaparHo-nporpamMmHoii yactu BBC
- HaBBIKAMH IIPOrPaMMHUPOBAHHS MEUKPOKOHTPOILIEPOB 1 ofgHomnaTHbIX TTK
- HaBblkamu cOopku BAC pa3sHbIX THIIOB;
- HaBBIKaMH Hcronb3oBanns OpenCV juist perienns KOHKPETHBIX 3a/1ad.
Crioco0eH OCyLIEeCTBIATh POBEPKY TIK 3HaHuA
paborocnocobnoctu BBC
- TexHonorun CV 1 UX UCIONB30BaHNE 71 aBTOMATU3AIIUM MPOIIECCOB
KOHTPOJISL Ka4eCTBa
- TEXHOJNIOTMYECKNE TEeHICHIINN U epCIIeKTUBHI pazBuTus MU B
MPOU3BOACTBEHHBIX MIPOLIECCaX.
CriocobeH 0CyIIEeCTBIATh IIPOBEPKY IIK YmeHus
paborocniocobroct BBC
- IPOBOJUTH TECTUPOBAHUE U KaIMOPOBKY cobpanHoro BAC.
Croco0eH OCyIIECTBIATh TPOBEPKY TIK Bnanenne nacTpymenTamu
paborocnocobnoctu BBC
- HaBBIKAMH Pa3pabOTKM CHCTEMBI caMoauarsocTukn 1is BAC
Croco0eH OCyIEeCTBIATh TIK 3HaHus
podeCcCHOHANBHYIO IEATEIBHOCTD C YUETOM
obecneuenus 6e3onacHoctu B cepe BAC - BAXKHOCTb COOJIIOZICHHS! CTaHapTOB 0E30I1aCHOCTH;
(cobmronienreM TpeboBaHHi HOPMATHBHBIX - TEXHUYECKNE H SKCIITyaTal[MOHHbIE CIIOKHOCTH, CBA3aHHBIE C B3IETOM U
IIPAaBOBBIX aKTOB, PEIVIAMEHTHPYOLLUX nocankoit BAC
obecrieueHne NpaBmI 1 HOPM O€30MacHOCTH B - OM3HEC-MOJIENH M CTPATErnH JUIsl YCIIEITHOTO 3alTyCKa HHHOBAI[MOHHOTO
cdepe BAC) MPOEKTAa;
- OCHOBBI ITTAHUPOBAHHSA U CO3JaHUs ONITUMAIBHOTO PabOYEeTo MPOCTPAHCTBA
11t c6opku u obcimyxuanus BAC
- HHCTPYMEHTHI 1 000py0BaHUE Tl peMOHTa U oOcimyxuBanus BAC
- OCHOBBI MOJICJIMPOBAHUS JieTaeil.
Crioco0eH oCyLecTBIATh TIK Ymenust

npod)eccmonanbuyto JEATCIIBHOCTD C yY4ETOM
obecnieuenust 6ezonacuocTy B chepe BAC
(coburoenneM TpebOBaHM HOPMATUBHBIX
MPABOBBIX aKTOB, PENIAMEHTHPYIOIINX
obecrieueHue IPaBi U HOPM OE30IIaCHOCTU B
chepe BAC)

- BBITIOJIHATH HaCTpOﬁKy 1 TECTUPOBAHUE CUCTEMBI B3JIETA U ITIOCAAKN




Crioco0eH oCyLecTBIATh TIK
npod)eccmonanbuyto JEATCIIBHOCTD C y4E€TOM
obecnieuenust 6ezonacuocTy B chepe BAC
(coburoienneM TpebOBaHMA HOPMATUBHBIX
MPABOBBIX aKTOB, PEIIAMEHTHPYIOIINX
obecrieueHue IPaBi U HOPM OE30IIaCHOCTU B
cdepe BAC)

Brnanenne MHCTPYMEHTaMH

- HaBbIKaMH1 HaCTpOﬁKP[ CHUCTEM B3JICTA M IIOCAJKH,
- HaBbIKaMH IIPOBEICHHUS TECTOBbIX 3aITyCKOB U OTIIaJKH.

2. YueOHblii (TeMaTHYeCKUii) IJIaH

HaumeHnoBaHue mMonyJieii/TeM NporpaMmMbl Bcero, Buabl yueOHbIX 3aHATHIA DopMBbI KOHTPOJIS
4ac JIEKIUH |NMPAKTHYE [ CAMOCTOSI
CKHe TeJbHAS
3aHATHS | padora
Bxonnoe tectupoBanue 0 0 0 0
O0pazoBarellbHbIN TEOPETHICCKHUI OIOK 68 37 23 8
Monyns 1 68 37 23 8
Momyns 1
Tema 1.1. 3 2 1 0
1.1. Cumynsaropst BAC
Tema 1.2. 4 2 2 0
1.2 Apxurekrypa BAC
Tema 1.3. 3 2 1 0
1.3 Opranu3zanus MacTepcKoi
Tema 1.4. 4 2 2 0
1.4 Cpensl pa3zpaborku C++: cucteMHOE U
annapaTHoe IporpaMMHUpPOBaHHE
Tema 1.5. 5 2 2 1
2.1 MuxpoxoHTpoiuieps! U opgHoriarasie [TK
Tema 1.6. 5 2 2 1
2.2 Kommekryromue bBAC
Tema 1.7. 5 2 2 1
2.3 IIporpammuposanue MIK32 AMVYP u ananoros
Tema 1.8. 5 2 2 1
2.4 BAC camoneTHOro Tumna
Tema 1.9. 5 2 2 1
3.1 MogenupoBaHue geranei
Tema 1.10. 3 2 1 0
3.2 3D npuHTepbl
Tema 1.11. 3 2 1 0
3.3 BBICOKOTEXHOJIOIUYHbIE MaTepHAIIbL
Tema 1.12. 7 4 2 1
3.4 YcranoBuwku SMD KOMIIOHEHTOB
Tema 1.13. 6 4 1 1
4.1. Ocobennoctu c6opku BAC
Tema 1.14. 2 2 0 0
4.2 Cucrema xoHTpons kadecrsa u CV
Tema 1.15. 5 3 1 1
4.3 Crapransl 4 pa3BUTHE IIPOU3BOJCTBA
Tema 1.16. 2 2 0 0
4.4 Ilepcnextusl npumenenus U B
IIPOMBILUICHHOCTH
[IpomexyTouHas arTecTanus 1 0 1 0 TectupoBanue (3a4éT\HE3a4ET)
Bbrnok npakTuyeckoil HOATOTOBKH 72 0 72 0




Monymns 2 72 0 72 0

Monymns 2

Tema 2.1. 10 0 10 0

2.1. MukpokoHTposuieps! U onHomuiatHeie [TK

Tema 2.2. 14 0 14 0

2.2 laTuuku 1 cOOp HaHHBIX

Tema 2.3. 18 0 18 0

2.3 COopka BUHTOMOTOPHOI I'pyIIIBI

Tema 2.4. 8 0 8 0

2.4 CperocurHaianu3alys 1 HaBeCHOE 000pyIoBaHIe

Tema 2.5. 8 0 8 0

2.5 [euars Ha 3D npunTepe

Tema 2.6. 12 0 12 0

2.6 Coopka BAC pa3HbIX TUIIOB

ITpomexyTouHas arTecTanus 2 0 2 0 TpakTHueckoe 3aaHme.
HTorosas arrectanus 4 0 4 0 IIpe3enTanust noprgosamo.

XapaKTepI/ICTI/lKa KaJIpoBOro cocrasa aTTeCTallMOHHON
KOMHUCCHHU

Kponuueiii JImurpuit AnexceeBuy

MocKoBCKMI aBUALIMOHHBIN HHCTHUTYT,
Camonéro-BeprosieTocTpoeHue, uuxenep, 2023

00O B3I "Conwmonorus u ananutuka', Data Scientist, 3
roza

Pa3paboTka anroput™MoB aBTOHOMHOTO yrpasienus bAC
¢ npumenenueM M. PazpaboTka KOHCTPYKTOPCKOM
JIOKyMEHTAI[MH arperartoB KOJIOHKH HECYIIETO BUHTA
BEPTOJIETOB. Ouem(a COCTOsIHU S TTIOAKOHTPOJIbHBIX
TEXHHYECKUX CUCTEM C IIEIbIO ONPE/IETCHHS CTETCHH
[OBPEK/ICHUS] B KOHCTPYKLMSAX U arperarax. 3aHUMaJICs
HCCIIE/I0BAHNEM a9POIMHAMUYIECKUX XapaKTEePUCTHK
1po( KIS JIONACTEH B yCIIOBUSIX 00JIEICHEHUSI
MOCPEICTBOM MaTeMaTHYECKOTO MOJCTHPOBAHUS B
ANSYS fluent. OnbiT 4 TO1a.

Ocunues Makcum AnjpeeBuy

SIpocnaBckuii rpagocTpouTenbHelii komepk, CI10 mo
crennaibHOCTH CTPOUTENIBCTBO U AKCILIyaTalys 31aHui
U coopyxenuii, 2018

00O Aubmupa, pazpaborurk, 3 roga

Paspabotka [10 s BAC, skcryaranust B pexnume
MPOrpaMMUPYEMBIX IIOJICTHBIX 33J1aHUH, 3 roja

Keiit Anacracus CepreeBHa

Vpansckuii enepanbHblii yHUBEPCHTET HMEHU IIEPBOTO
IIpesunenta Poccun B.H. Enbuuna, nnxenep mno
CTENHAIBHOCTH ABTOMATH3AIIUS TEXHOIOTHIECKIX
[pOLIECCOB U pon3BozacTB, 2010

00O B3I "Cornuonorus 1 aHaIUTHKA", CHCTEMHBII
AHAINTUK, 4 To/Ia

VpaBnenue TpeOOBaHMS H KOHCTPYKTOPCKOI
JiokymeHTanust 1iist paspaborku BAC, 3 rona

Hosocenos Wibs Bukroposuy

OI'BOY BO MockoBcKHit aBHAIIMOHHBIIT HHCTUTYT
(HALMOHAIBHBINA MCCIIEIOBATENILCKUN YHUBEPCUTET),
6akanaBp 110 HAIPABIECHUIO TIOATOTOBKN JIMHTBHUCTHKA,
2021

00O 1T, cucteMHblii aHATUTHUK 110 HarpasiaeHuio BAC,
npenozasarens 10 8 OO0 1T, 2 rozxa

Pa3paboTka cuMyaATOpa GECIIMIOTHBIX ABHAIIMOHHBIX
cucrem 1T BAC, paspaboTka mporpaMMHO-aIapaTHoro
xomruiekca UMBAC ¢ ucrnonb30BaHHEM TEXHOIOTHI
HUMILYJIbCHBIX HEHPOHHBIX CEeTeH

Karae Bukrop bopucosuu

WpkyTtcknit [ocynapcTBeHHbI negarornyeckuit
MHCTUTYT, yuuTesb Gpusnku u undopmaruku, 1993

0OO0O 1T, npenogasarenb-MeTOAUCT, 2 roa. [ToudTHbit
pabOTHUK BOCIIMTAHKS U TIpOCBeleHus PD
(memaroruyeckuii crax 29 ner)

C6opka, peMOHT, yIpaBIIsieMble U IPOrpaMMHUpPyeMble
nonérsel, naiika, 3D mozpenuposanue u 3D nevars, 3 roga

Omnmcanne Mecra TIPOBEACHMSA

IIpoBogurcs B
NPAKTHYECKOMH
JeATeJIbHOCTHOI (popme n
COCTOMT U3 Pe3y/IbTaTOB
pelieHUs] NPAKTHYeCKUX
3aa4 (1eMOHCTPanus
NPAKTHYECKOH TOTOBHOCTH
CJIyIIaTelisl K peleHnIo
YKa3aHHBIX 327124 B
paMkax
COBEPIUICHCTBYEMbIX H
HOBBIX KOMIIETEHIIHI)




Bocrouno-Cubupckuii rocy1apcTBEHHBIH YHHBEPCHTET
TEXHOJIOTHH M yIIpaBJICHHUs

Pecnybnuka bypsitust, . Ynan-Yno, yi. Kintouesckas, 1.
40B, crpoenue 5 (kopiyc 24)

Bocrouno-Cubupckuii rocy1apcTBeHHbIH YHUBEPCUTET
TEXHOJIOTHH 1 yrapaBJICHUSA

Pecny6nuka Bypsitus, 1. Yian-Vi, yi. Kiirouesckast, 1.
40B, crpoenue 13 (kopmyc 13)

Bcero yacos 37 99 8
3. YueOHas (padoyast) nporpamMma
HaumeHnoBaHue pasnesion Buabl yue6HbIX Conepaxanne

(Mopy.Jieii) U TeM

3aHATHH

Y4eOHBIX 3aHATHIL

O0pa3oBaTeIbHbII TeopeTHYeCKUH 010K

Moayas 1

Moayas 1

Tema 1.1.

1.1. Cumynstopst BAC

Jleximn (2 4.)

1. O630p cumynstopoB BAC: onucanue 1T cuMynsTopoB, MacTepckoi u
CYIIECTBYIOLIUX PEIICHUH Ha PbIHKE.

2. Ilpumenenne cuMynATOPOB Aist 00ydeHus U TecTupoBaHus BAC: BO3MOXHOCTH
IT Cumynsropa u 1T Macrepckoit.

IMpaxruueckue 3anstus (1 4.)

1.B cumynsTope: BBINONHEHHWE  MOJETa TI0 3aJaHHBIM  3BE3JaM,
ynpasnenue  BBC.

CamocrosrensHas padora (0 4.)

Tema 1.2.

1.2 Apxurexrypa BAC

Jlexuuu (2 4.)

1. O630p apxurexkryp BAC: MHOroo6pasue KOHCTPYKLUHUHA U X OCOOCHHOCTH.
Paccmotpenne pa3nuuHbIx THIOB apxuTekTyp BAC, X mpuMeHeHue u
NpEeuMyILIeCTBa.

2. Mynstupotopasie BAC: pa3Hoo6pa3ne KOHCTPYKIUIA 1 CXeMBbI PACHIOTI0KEHHS
nBurarelneil. Beegenue B MynsruporopHsie Bepcun BAC ¢ pa3HbIM KOJIHYECTBOM
JIBUTATEINIEH U UX PACTIONOKEHUEM.

Ipaxruueckue 3ansitust (2 4.)

1. TToner mynsruporopHoro BBC ¢ pa3HbIM KOJIM4ECTBOM ABUrarenei.
IpakTuueckoe 3ansTHe no ynpasiaernto bBC ¢ pasnnunsiMu cxemMamu
PacIonokKeHUs MOTOPOB, aHAJIN3 BIMSHHUS KOMIIOHOBKU Ha YIIpaBJICHUE.

2. Coopka n HacTpoiika OCHOBHBIX KoMIuIekTyomux 1t BAC. Coopka
HHTErpanus pa3jin4HbIX KOMIUICKTYIOUIUX B €AUHYIO CUCTEMY, HaCTpOIZKa u
TECTUPOBAaHUE PAOOTOCTIOCOOHOCTH.

Pabora moxer OCYLIECTBIATHCS, B TOM YHCIIE, C UCIIOJIb30BaAHUEM
CHMYJIAIIMOHHBIX TEXHOTOTHH.

CamocrosrenbHas pabora (0 4.)

Tema 1.3.

1.3 Opranu3anuust MacTepcKoit

Jleximn (2 4.)

1. OcHOBBI OpraHU3alHH IPOM3BOACTBEHHOM MacTepcKoil. [TpHHIMITBI
IUIAHUPOBAHKS U CO34aHust 9P HEKTHBHOIrO paboyero MpocTpaHcTsa st COOPKU U
obcmyxuBanus BAC. BaxxHOCTb coOmoeHHs CTaHAapTOB 0€3011aCHOCTH U
9PrOHOMHUKH.

2. O6opynoBaHHE ¥ HHCTPYMEHTSI Tl MacTepckoid. O630p He0OX0AUMOT0o
000pyL0BaHUS 1 MHCTPYMEHTOB, HCIIOIB3YEMbIX B IPOM3BOICTBCHHON MacTEPCKOi
JuTst paboThI ¢ OECIHIOTHBIMH aBUALIMOHHBIMU crucTeMami. Kputepun BbiGopa u
paccTaHOBKH 000PYLOBAHUS

Ipaxruueckue 3ansitust (1 4.)

1. Pacnionoxenue 1 opranusanus npeamMeroB Macrepekoil. Ilpakruueckoe 3anstue
10 ONITUMAJIBHOHN PACCTAHOBKE 00OPYIOBAHMS, HHCTPYMEHTOB M MaTE€pHAJIOB B
MacTepcKoii uist obecriedeHust d3QPEKTUBHOCTH M OE30IIaCHOCTH paboyero
mporecca.

CamocrosrensHas padora (0 4.)

Tema 1.4.

1.4 Cpensr pazpaborku C++:
CHCTEMHOE H allapaTHoe
[POrpaMMHPOBAHKE

Jlexuuu (2 4.)

1. BBenenue B cucTeMHOE U anmnaparHoe nporpaMmuposanue Ha C++. OCHOBbI
TIPOrpaMMHUPOBaHHs Ha A3bIke C++ ISl CHCTEMHOTO U aNllapaTHOro 00eCcTedeHus.
O0630p BOBMOXKHOCTEH U IPUMEHEHHIA.

2. Cpenpl paspabotku st C++: HHCTPYMEHTBI M HacTpoiku. PaccMoTpenue
NOMyJSIPHBIX cpex paspadorku aust C++, takux kak Visual Studio, Eclipse, 1
PlatformIO. OcoGeHHOCTH HACTPOWKH U UCTIOJIb30BAHMSI.

Ipaxruueckue 3ansitust (2 4.)

1. TIporpamMmmupoBaHie MUKPOKOHTPOJLIEPA JUlsl YIIPABICHHS CEPBOIIPUBOIOM.
Hanncanne n npommska nporpamMmsl Ha C++ [ yTIpaB/IeHHs CEPBOIPUBOIOM,
HACTpOMKa U TECTUPOBaHUE.

2. IlporpamMupoBanue 1 oTiIaaka kofa Ha C++ Juist ynpaBIeHUs CBETOANOIAMH.
Hanucanue nporpammel Ha C++ 111 MUKPOKOHTPOJLIEPa, HACTpOika
CBETOAMOIOB U TECTUPOBAHHE PAOOTHI IPOTPAMMBI.

PaGora MokeT OCYLIECTBIATHCS, B TOM YHCIIE, C UCIIOJIb30BaAHUEM
CHMYJIAIIMOHHBIX TEXHOTOTUH

CamocrosrenbHas pabora (0 4.)




Tema 1.5.

2.1 MUKPOKOHTPOJLIEPHI 1
onnorarasie ITK

Jleximn (2 4.)

1. Beenenne B MUKpOKOHTposuIephl 1 ofHomiatabie IIK. OcHOBHBIE KOHIIETINH,
ApXUTEKTYpa U MPUMEHEHUE MUKPOKOHTPOILIEPOB U ogHoruiaTHeIX TTK B
PAa3IHYHBIX IPOEKTaX.

2. O630p HOMYISIPHBIX MUKPOKOHTPOJLIEpoB 1 ognoItarHeix ITK. Paccmorpenue
takux miardopm, kak Arduino, STM32, RepkaPi, Orange Pi u apyrux. Ux
0COOCHHOCTH M IIPUMEHEHHSI.

IMpaxruueckue 3ansaTus (2 4.)

1. TIporpaMmmupoBaHHe MHKPOKOHTPOJLIEPOB Ha mpumepe Arduino. Hamucauue i
OTJ1a/IKa KoJa JJ1s yIpaBJIeHUs CBETOAMOAAMH U JaTYUKAMHU.

2. Hacrpoiika 1 nporpammupoBanue oxxomarHoro [TK RepkaPi. Coznanue n
OTJIaJIKa IIPOSKTA JUIsl YIPaBJICHUs nepudGepuilHbIMU yCTPOHCTBAMHL.

Pabota MOXeT OCYIIECTBIATECA, B TOM YHCIIE, C HCHIOIB30BaHUEM
CUMYJIIIHOHHBIX TEXHOJIOTHil.

CamocrostenbHas pabora (1 4.)

HccnenoBanne 10NONTHUTENBHBIX MATEPHAIOB II0 MUKPOKOHTPOJIIIEPAM 1
onuorutarabiM [TK. PazpaboTka npoekra ¢ UCIoIb30BaHHEM MHKPOKOHTPOJLIEpa
nmu ofgnomnarsoro ITK. Onucanue nporecca co3qaHus 1 HACTPOUKM MPOEKTa,
TECTUPOBAHHUS U aHAIM3a PE3YyJIbTaTOB.

Tema 1.6.

2.2 Kommekrytongue BAC

Jleximn (2 4.)

1. O630p xomrutektyrommx st BAC. MoTopsl, 1paiiBepbl, KOHTPOILIEPbI
CKOPOCTH, JaTYNKH, KaMepbl, HaBeCHOE 000opynoBanue u apyrue. OCHOBHbIC
XapaKTEPHCTHKU U MPHMEHEHHE Pa3IHIHBIX KOMIUICKTYOMHX B OECIIMIOTHBIX
ABHAIlMOHHBIX CUCTEMaX.

2. Boibop u unTerpanus kommekrywomux B BAC. Kpurepuu Boibopa,
COBMECTHMOCTH KOMIIOHEHTOB U 0COOEHHOCTH HUHTErpaluy pasinyHbIX
KOMIUTEKTYIOIHX B cuctemy BAC.

IMpaxruueckue 3ansaTus (2 4.)

1. Coopka 1 HacTpoiika MOTOPOB U KOHTPOJIEPOB ckopocTH. [Tonkmouenne
MOTOPOB K KOHTPOJLIEpPaM CKOPOCTH, HACTPOIKA U TECTHPOBAHHUE PAaOOTh
CHCTEMBI.

2. YcraHoBKa U KaIMOPOBKa aT4yiKOB. [TOKII0OYCHHE Pa3IMYHbIX JaTYHKOB
(rupockomnbl, akcenepomerpsl, GPS) 1 ux kanmMOpoOBKa JUIS TOYHOTO U3MEPEHHS U
yl'[paBﬂeHI/Iﬂ.

CamocrosrtenbHas pabora (1 4.)

HccnenoBanne pa3nuyHBIX TUIIOB MOTOPOB M KOHTPOJLIEPOB CKOPOCTH.
TloaroroBka oryera ¢ aHAJIM30M XapaKTepUCTHK U npumeHenus B BAC.

Tema 1.7.

2.3 IIporpammuposanue MIK32
AMYVYP u ananoros

Jlexuuu (2 4.)

1. O630p mMuxpoxonTposiepos Amyp, STM, CH32 u gpyrux: 0CHOBHbIC
XapaKTEePHCTHKU U BO3MOXKHOCTH.

2. bubnuorexu u mwiarpopmsl st nporpammuposanus: HAL, CMSIS u npyrue.
Ocobennoctu npumenenuss HAL u CMSIS B paspa6otke 10 st
MHKPOKOHTPOJIICPOB.

IMpaxruueckue 3ansaTus (2 4.)

1. IlporpammupoBanue MukpokonTpomiepa MIK32 AMYP. C6opka u
TECTUPOBAHUE NPOCTEiilIero ycTpoicTBa ¢ MUTalOIUM CBETOAHUOLOM.

2. Pa3paboTka 1 3arpy3ka IporpaMMbl HA MUKPOKOHTPOJIIEP I YIPaBICHUS
BBC. B3ier u BbinonHenue 6a30BbIX MAHEBPOB.

CamocrosrtenbHas pabora (1 4.)

M3ydeHne 1OTONHUTENBHBIX MAaTEPHANIOB 110 MUKpOKOHTpoiuiepam MIK32 AMYP
¥ ux ananoram. [ToAroToBka KpaTkoro oT4eTa o 0COOEHHOCTIM
nporpaMmmupoBanus ¢ ucnoiab3osanneM HAL u CMSIS.

Tema 1.8.

2.4 BAC camoneTHOro tura

Jlexuuu (2 4.)

1. ApxutekTypa 1 OCHOBHbIE koMIulekTytomue 111 BAC camonerHoro tumna.
OCHOBHBIE XapaKTEPHCTHKH U KOMIOHEHTBI, HCIIOIb3yeMbI€ B KOHCTPYKIIMH
6eCHl/lﬂ0THbIX ABHUALIMOHHBIX CUCTEM CAaMOJICTHOI'O THIIA.

2. IIpoGnemsl B3neTa U mocaaku. TeXHHYECKHE U IKCIUTYaTallMOHHbIE CII0)KHOCTH,
CBsI3aHHBIE C B3JIETOM U nocakoit BAC camoneTHOro Tura, 1 METOIbI UX
pelieHus.

Ipaxruueckue 3ansitust (2 4.)

1. Coopka BAC camonerHoro tumna. [Ipakrudeckoe 3aHstHe Ho cOopke
6eCIMIOTHOTO aBUAIIMOHHOTO CHCTEMBI CAMOJIETHOTO THUIIA, BKIIFOYAsl YCTAHOBKY
OCHOBHBIX KOMIIOHCHTOB U Hacrpofucy CHUCTEMBI.

2. Hactpoiika 1 TecTHpOBaHME CUCTEMBI B3/IeTa U nocaku. IIpaktuueckoe
3aHATHUE [10 HACTPOIKE CUCTEM B3JIETa U OCAIKH, IPOBEJCHNUE TECTOBBIX
3aITyCKOB U OTJIaJIKa.

PaGora MokeT OCYLIECTBIATHCS, B TOM YHCIIE, C UCIIOJIb30BAHUEM
CHMYJIAIIMOHHBIX TEXHOTOTHH.

CamocrosrenbHas pabora (1 4.)

Hccnenosanne u aHamu3 pa3nudHbIX KoHCTpyKimii BAC camoneTHoro Tuma.
HO,E[FOTOBKa 0T4Y€eTa C OIMMCAHUEM IIPEUMYIIECTB U HEOCTATKOB Pa3IMYHbIX
KOHCTPYKTHBHBIX PEIICHHIL.

Tema 1.9.

3.1 MopnenupoBanue aeraneit

Jlexuuu (2 4.)

1. Blender u ocHoBbI MozenpoBanust. Beenenue B nporpammy Blender,
OCHOBHbIE HHCTPYMEHThI M METO/IbI co3aanus 3D Mozereit.

2. Bosmoxuoctu Blender B kontekcre CAD cucrem. Paccmorpenue (yHKuuit
Blender, kOTOpbIE MOTYT HCITONB30BATHCS IS MOACTHPOBAHHS HHIKCHEPHBIX
Jeraneil 1 00bEKTOB.

IMpaxruyeckue 3ansaTus (2 4.)

1. Coznanme 6a3oBoii 3D monenu neranu B Blender. Mcnonb3oBaHne 0CHOBHBIX
MHCprMeHTOB JUIA MOJICIIMPOBAHUSA HpOCTOIZ JeTaju C HYyJs.

2. Jleranu3aiys U TeKCTypHupoBaHue Mozaenu. Pabora ¢ MaTepuanamu, TEKCTypaMu
u UV-pa3sepTkoi U1s NPUIAHUS MOEIH PEaMCTHYHOIO BUA.

CamocrosrenbHas pabora (1 4.)

PazpaboTka xommiekcHoit momenu neranu B Blender.




Tema 1.10.

3.2 3D npuHTEpHI

Jleximn (2 4.)

1. Beenenne B 3D npunTephl 1 MX TexHOMOruu. O030p pasnIuYHbIX TUMOB 3D
npuntepos (FDM, SLA, SLS u apyrue), UX HpUHIMIIOB pabOThI U obnacTei
TIpYMEHEHHs. AHaIN3 NPEUMYIIECTB M HEJJOCTATKOB Ka)KI0T0 THIIA IPHHTEPOB.
2. Marepuainst 15 3D neyatu. PaccMoTpeHue pa3inuHbIX MaTepUaloB,
HCTIONbB3YeMBIX JUls 3D medats, NX XapaKTepUCTUK U IOAXOAIINX obnacTeit
npuMeHenus. OcoOeHHOCTH PabOThI ¢ Pa3INYHBIME MaTePHAIAMHU U UX BIIMSHUE
Ha Ka4eCTBO KOHEYHOTO M3/IEIHSL.

IMpaxruyeckue 3anstus (1 4.)

Hacrpoiika 3D npunTepa JUIs IeYaTH U CO31aHHE MOIEIH.
Pabora Mmoxer OCYLIECTBIATHCS, B TOM YHCIIE, C UCIIOJIb30BaAHUEM
CHMYJIAIIMOHHBIX TEXHOTOTHH.

CamocrosrensHas padora (0 4.)

Tema 1.11.

3.3 BBICOKOTEXHOJIOIMYHBIE
Marepuabl

Jlekuuu (2 4.)

1. IIpumensiemble Matepuaisl 1715 npoussogctsa BAC. O630p
BBICOKOTEXHOJIOTUYHBIX MAaTE€PHAIIOB, HCTIONB3YEMbIX B TIPOM3BOJICTBE
6eCHl/lﬂ0THbIX ABHALIMOHHBIX CUCTEM, UX CBOMCTBA U l'[pel/IMyLLleCTBa.
PaccmMoTpeHne KOMIIO3UTHBIX MAaTEPHAIIOB, CIIJIABOB U ITOJIMMEPOB.

2. OcoOeHHOCTH OTIUBKY YacTel Kopiryca. TeXHOIOTMH 1 METO/bI OTIIMBKH
KopmycoB 111 BAC, ux npenMyIecTBa 1 Hel0CTaTKu. BiusiHue BeiGopa
Marepualia Ha IpoLecC OTIIMBKU U Ka4eCTBO KOHEYHOTO M3JENIHsL.

Ipaxruueckue 3ansitust (1 4.)

Beipesanune na cranke UITY B 1T Macrepckoii neraneii kopiryca apoHa.
TpakTuueckoe 3aHATHE O MOATOTOBKE U BBIPE3aHHIO JIETaNel KOPITyca POHa C
ucnosb3zoBanueM cranka UITY. Onrtumusanus nporecca 1 OLEHKa KauecTsa
TIOJTYYEHHBIX AeTanei.

CamocrosrensHas padora (0 4.)

Tema 1.12.

3.4 Yeranosmuku SMD
KOMITOHEHTOB

Jlexuuu (4 4.)

1. Beexnenue B texuonoruo SMD monraxa. O630p ycranosumkoB SMD
KOMITOHEHTOB, MX BHJIbI M IPHHIUI paboThl. PaccMoTperne 0CHOBHBIX
npeuMylnecTs u npuMenennit SMD MoHTaka B 2JIEKTPOHUKE.

2. Hacrpoiika 1 ucnonbp3oBanue ycraHoBmukoB SMD komnonenTos. [Tponecc
MOJTOTOBKU U HACTPOMKH 000PYHOBAHMUS ISl aBTOMAaTHYECKOTO MOHTaKa
KOMIOHEHTOB. O0630p MPOrpaMMHOr0 00eCTIeUeH s [T YIPaBICHUSA
yCTaHOBIIUKaMH.

3. CoBpeMeHHBIC TEXHOJIOTHH ¥ MHHOBAIMK B SMD MoHTaxxe. O030p HOBBIX
TEXHOJOIHil 1 MHHOBALMOHHBIX peleHuii B ooinacty SMD MoHTaxa, uxX
MIPEUMYIIECTBA M BIUSAHNAE HA IPOU3BOACTBO IEKTPOHUKH.

4. OGecrieuenue kadecTsa U HajexkHOCTH Ipu SMD MonTaxe. Metoxsl 1
MHCTPYMEHTBI JUIsl KOHTPOJIS KauecTBa M HaJe)kHOCTH SMD MoHTaXa,
MnpeaoTBpaleHue ,Eled)eKTOB M IIOBBINICHHUE AOJITOBEYHOCTH KOMIIOHCHTOB.

IMpaxruueckue 3ansaTus (2 4.)

1. Hacrpoiika u ucnonb3oBanue ycranosiunka SMD kommonenToB. Hactpoiika
060py1103aﬂmi M BBIITOJIHECHHUE aBTOMATHYCCKOI0 MOHTaXa KOMIIOHCHTOB Ha
TIEYaTHYIO TIIaTy.

2. Tectupopanue u ornanka SMD monTaxa. IIpakruueckoe 3aHsTHE 110
TECTUPOBAHUIO CMOHTHPOBAHHBIX SMD KOMIIOHEHTOB Ha MEYaTHOM Iate,
BBISIBJICHHE H YCTpaHEHHUE JAe(EeKTOB, IPOBEPKa pabOTOCHOCOOHOCTH.

Pabota MOXeT OCyIIECTBIATECA, B TOM YHCIIE, C HCHIOIb30BaHUEM
CUMYJIIIUOHHBIX TEXHOJIOIHil.

CamocrosTensHas padora (1 4.)

TloaroroBka oryera 10 UCIOIB30BAHHIO YCTAHOBILMKOB SMD KOMIIOHEHTOB.
Omnucanue mpouecca HaCTPOWKH M AKCIUTyaTaluy 000pyA0BaHUS, aHATIN3
3¢ (PEKTUBHOCTH U BBISIBICHHBIX [IPOOJIEM.

Tema 1.13.

4.1. Ocobennoctu cobopku BAC

Jlexiun (4 4.)

1. OcHoBHBIe dTarbl cOOpKN OECITHIOTHBIX ABHAIIMOHHBIX CHCTeM. BBenenne B
npouecc coopku BAC, paccMoTpeHne OCHOBHBIX 3TAalOB U KIIOYEBBIX
KOMITOHEHTOB.

2. Bei0op 1 nHTErparus KOMIUICKTYOIHX. [IpUHIUIIBL BBIOOPA MOIXOASIINX
KOMIITEKTYOIIUX M MX MHTErpanus B KOHCTpyKiuio BAC mns obecrieuenus
ONTHMAJIbHOI pabOThL.

3. IIpo6aemsl u pemenus npu coopke BAC. O630p pacnpocTpaHeHHBIX MPodieM,
Bo3HMKaromux 1pu cobopke BAC, n MeTozs! ux peutenus. I[IpakTuueckue COBEThI
T10 TIOBBIICHUIO Y(HPEKTHBHOCTH COOPKH.

4. TectupoBanue 1 kanuOpoBka coopantHoro BAC. MeTozb! ¥ HHCTPYMEHTBI 1Ist
TectupoBaHus U kanubpoBku BAC nocne coopku. ObecneyeHne cTabuiIbHON 1
HAJI©KHON PabOThI CHCTEMBL.

IMpaxruueckue 3anstus (1 4.)

C6opka BAC. Ipakruyeckoe 3anstue no coopke BITJIA ¢ ucnonpzoBannemM
PA3INYHBIX KOMILUIEKTYIOLINX, HACTPOIKa M IPOBEPKa paboTOCIOCOOHOCTH
CHCTEMBI.

Pabora moxer OCYLIECTBIATHCS, B TOM YHCIIE, C UCIIOJIb30BAHUEM
CHMYJISIHOHHBIX TEXHOIOTHH.

CamocrosrensHas padora (1 4.)

Pa3paboTka rana cOOpPKH U MHTErpaluy KOMIOHEHTOB /ISl KOHKPETHOTO POEKTa
BAC. IToaroroBka AeTanbHOrO IUIaHa C OMMCAHUEM 3TaroB COOPKH, BbIOOpa
KOMIUICKTYIOLINX U METOAOB TECCTUPOBAHUS.

Tema 1.14.

4.2 CucteMa KOHTPOJIS KauecTBa
nCV

Jleximn (2 4.)

1. BBenenue B cucTeMbl KOHTPOIIA KauecTBa. OCHOBHBIE KOHIIETIIIMH H METOIbI
KOHTPOJIs KA4eCTBA B IPOU3BOACTBEHHBIX ITpoLeccax. IIpumeps! ycnemHoro
BHEJIPEHHUSI CUCTEM KOHTPOJIS KaUeCTBA B PA3IMYHBIX OTPACIAX.

2. IIpumenenue komnbloTepHoro 3penus (CV) B cucteMax KOHTPOJIS KadecTBa.
0630p TexHonoruit CV 1 NX UCHOIB30BaHUE [JI ABTOMATU3AIMH TIPOIIECCOB
KOHTpOJIs KadecTsa. [Ipumeps! uctions3oBanust CV st oOHapyxeHust 1e(eKToB 1
KOHTPOIS TIPOYKIIHH.

IMpaxruueckue 3anstus (0 4.)




CamocrosrenbHas pabora (0 4.)

Tema 1.15.

4.3 Crapranbl 1 pa3BUTHE
[POU3BOJICTBA

Jleximm ( 3 4.)

1. Opranu3anus craprana: KJIH4eBbIe 3Tambl, OT HAEH 10 peanu3auuu. O630p
Gu3Hec-MoJeNel U CTpaTeruii 1UIs yCIELIHOIO 3aIlyCKa HHHOBALIMOHHOIO IIPOCKTA.
2. Wcnonb30BaHUE aKCEIEPATOPOB JUIS CTAPTANOB: MPEUMYLIECTBA, BO3MOKHOCTH
M IIPUMEPBI YCIeHbIX mporpaMm. Kak BeIOpaTh MoxXoMsIuuii akceneparop u
TO/IaTh 3asIBKY.

3. IlpuneyeHue MHBECTULMH Juis cTaprana. OCHOBHbIE HCTOYHUKU
(hMHAHCHPOBAHUS IS CTAPTAINOB: BEHYYPHBIN KarmuTall, KpayahaHIuHr,
6143HeC-aHl"eﬂbI. CTpaTeFl/ll/l IIPUBJICYCHUS I/IHBeCTl/[Lll/[l‘/‘l M IIOJArOTOBKa
a¢dexTuBHOTrO NMUTY-/1CKA.

IMpaxruueckue 3anstus (1 4.)

Pa3paboTka Ou3Hec-1IaHa 171 HHHOBAIMOHHOTO MPOEKTA: ONpeJIeIeHIe
KOHLICIIUY, L(eIeBON ayJUTOPUH, CTPATEeruy MapKEeTUHTa ¥ (PUHAHCOBOIO ILIAHA.
WunuBunyansHas paboTa 1o co3qaHui0 OM3HEC-TIaHa U IPE3EHTAIHsA IPOEKTa.

CamocrosTensHas padora (1 4.)

HccnenoBanue yCHEIIHBIX CTAPTAOB M aKCEJIEPATOPOB B 00JIACTH OSCIMIOTHBIX
aBUalMOHHBIX cucteM. IToaroToBka oTueTa ¢ aHaJIM30M YCIIEHUIHBIX KEHCOB 1
PEKOMEHJALUAMH JJIs1 CO3IaHUsi COOCTBEHHOTO CTapTana.

Pa3paboTka mogpoOHOTro OM3HEC-TITaHa 171 COOCTBEHHOTO HHHOBAIIMOHHOTO
MPOEKTA, BKJIIOYAsl BCE KIIIOUEBbIE aCMEKThI, OT KOHLCILIUH JI0 CTpaTeruy BbIX01a
Ha PHIHOK.

Tema 1.16.

4.4 TTepcneKTUBBI IPUMEHEHHS.
WU B npOMBIIIIEHHOCTH

Jlexuuu (2 4.)

1. Beenenue B npumenenue MU B npombinuienHoctn. O030p TEKyImx
BO3MOXKHOCTEH M IPHMEPOB HCIOIB30BaHMUs HCKYCCTBEHHOTO HHTEILIEKTA B
Pas3JIMYHBIX OTPACIIAX MPOMBIIIIIEHHOCTH. TexHonoruueckue TCHJACHLIUHU U
nepcneKkTBbl pa3sutHa MM B Mpon3BOACTBEHHBIX MPOLIECCAX.

2. Ilpenmy1uectsa 1 BbI30Bbl BHeApeHus: MM B NpOMBIIIIEHHOCT. AHAIIH3
OCHOBHBIX TIPEMMYIIECTB, TAKUX KaK MOBHIIEHHE 3Q)EKTHBHOCTH, CHUKEHUE
3arpar U YIy4IlIeHHE KaueCTBa IIPOAYKIIMH, a TAKXKE paCCMOTPEHUE BbI30BOB U
OrpaHUueHuH, CBA3aHHbIX ¢ BHeApeHueM MU Texnomnoruii.

IMpaxruueckue 3anstus (0 4.)

CamocrosrenbHas pabora (0 4.)

IIpomesxyTouHas aTTecTanus

Tecruposanue (3a4ér\ne3auér) (1 u.)

Tecruposanue

BJiok npakTHYecKoi MOATrOTOBKH

Monyas 2

Mopyas 2

Tema 2.1.

Jlextn ( 0 4.)




2.1. MMKpOKOHTPOJIIIEPHI K
onnorarasie ITK

IMpaxruyeckue 3anstus (10 4.)

IIpakruxa 1: Beenenue B MukpokonTpouieps! u ognorarusie I1K (4 aca)
Onucanue:

OOyyaromuecs U3y4arT OCHOBBI Pa0OThI ¢ MHKPOKOHTPOILIEPAMHU 1
onuoruarabivu ITK, takumu kak MIK32, Raspberry Pi n Orange Pi. B nponecce
BBITOJIHEHHS ITOI MIPAKTHKH 00yYaromuecs:

M3yyator apXuTeKTypy 1 OCHOBHBIE KOMIIOHEHTbI MUKPOKOHTPOJLIIEPOB H
onHomnatabIx [1K;

TIporpamMupyIoT cpeny pa3pabOTKH ¥ HHCTPYMEHTBI ISl IIPOrPAMMUPOBAHUS
MHKPOKOHTPOJIIEPOB M ofHomiaTHbIX I1K;

TIuiyT ¥ KOMIMIHPYIOT GA30BbIC IIPOrPAMMBI JUISL YIIPABICHUS
MHKPOKOHTpOJIepamu 1 oHornatHevu 11K

Pesynbrarsr:

TlonnMaHne apXUTEKTYPhI ¥ IPHHIIMIIOB PAOOTHl MUKPOKOHTPOJIIEPOB 1
oxHormiaTHeix TTK;

Hactpoennas cpena pa3paboTKH JUIs IpOrpaMMUPOBAHHS;

BazoBble nporpamMmsl st yIpasieHust MUKPOKOHTPOJUIEPAMU U OJHOILIATHBIMH
TIK.

TpakTuxa 2: Pa3paboTka NpuaoxKeHui 1711 MUKPOKOHTPOILIEPOB M OTHOTLIATHBIX
TIK (4 yaca)

Onucanue:

O6yuatomuecs pa3pabaTbIBAOT HIPUIOKEHUS [UIsL YIIPABICHHS PA3IMYHBIMU
KOMITOHEHTaMH1 OecMIOTHBIX aBUalMoHHbIX cucteM (BAC) ¢ ncnonb3oBanneM
MHUKPOKOHTpoJuIepoB U oaHoruiatHbix [1IK. B npouecce BoinonHeHus 31oi
TIPAKTHKK 00yJaroIIrecs:

IIporpaMmMupyIoT NpuIOKEeH s UIs yIIpaBJIeHUs ABUraTeIIsIMU, CEHCOPAMU U
npyrumu komnoneHtamu BAC;

TecTupyloT pa3pabOTaHHbIE IPHUIOKEHUS HA PEAIbHBIX WM CHMY/IHPOBAHHBIX
monensx BAC;

OnTUMHU3HPYIOT KOA ISt TOBBILICHNS 9(P(HEKTUBHOCTH U HAJEKHOCTH PabOTh
TIPUIIOKEHU.

Pesynbrarsr:

Pa3paboTanHbIe 1 IPOTECTUPOBAHHBIE TIPUIOKEHHS [T YIIPABICHUS
komnoHenTamu BAC;

OnBIT IPOrpaMMUPOBAHHS U TECTUPOBAHHS MPHIOKECHUH JIs
MHUKPOKOHTPOJUIEPOB U ofHoIaTHeIX [TK.

IIpakruxa 3: MHTerpanus MUKpOKOHTpouIepoB U ogHoruiatHbix [IK B cucrembl
ynpasnenus BAC (4 gaca)

Onucanue:

OOyyaromuecs HHTErPUPYIOT MUKPOKOHTPOJIIEpHI i ofHomnatHsie I1K B cucTemsl
ynpasnenust BAC. B nponecce BBIIOIHEHUS 3TON IPAKTUKU 00Y4alOIUecs:
ToaxmmoyaroT 1 IPOrpaMMUPYIOT MUKPOKOHTpOILIEps! U ofHomnaTHele [TK pus
yImpasieHus pa3audHbIMU KomnonenTamu BAC (MOTOpPBI, JaT4HKH, KAMEPEL);
TIporpaMMHpYIOT aITOPHTMBI JUIs B3AUMOJIEHCTBUS MHKPOKOHTPOJIIEPOB
oxuorutarHelx 1K ¢ cucremoit ynpasinenus BAC;

TecTHpyIOT HHTETPAIMI0O MUKPOKOHTPOIIEPOB U otHOmIaTHEIX 1K B peanpHbIx
WIN CUMYJIMPOBaHHBIX YCIIOBUAX.

Pesynbrars:

MurerpupoBannble MUKPOKOHTpOJLIEeph! 1 oxHormatHbie ITIK B cucremy
ynpasnenus BAC;

OnbIT MPOrpaMMUPOBAHMS U HACTPOUKH MUKPOKOHTPOJLIEPOB U ogHoriatHbix ITK
JUIs yripaBieHust komnonentamu BAC.

TpakTuxa 4: TecTupoBaHKE U OTIaKa HHTETPUPOBAHHKIX CUCTeM (2 yaca)
Onucanue:

OOyyatomuecs MPOBOJAT TECTHPOBAHNE M OTIAJKy HHTETPHPOBAHHBIX CHCTEM Ha
6a3ze MHKpOKOHTpoILIepoB 1 oxHoIwarHbIX [TK. B nporiecce BbINOIHEH s 9TON
TIPAKTHKK 00yJaroIIrecs;

TIpoBoasT TECTOBBIC UCIIBITAHUS MHTEIPUPOBAHHBIX cHcTeM ynpasienus BAC;
AHaIM3UPYIOT PE3yIbTaThl TECTOB M BBISBIIAIOT BO3MOXKHBIE POOIEMBI;

BHOCAT KOPPEKTUPOBKHU B IPOrpaMMHOE 00ECIICUCHIE U HACTPOHKU CUCTEMBI IS
YITy4IIEHHS €€ paboThI.

Pesynbrarsr:

TIpoBenieHHBIE TECTHI M OTIAKa HHTETPUPOBAHHBIX CHCTEM;

OnbIT TECTUPOBAHUS U YJTy4LICHUS] HHTEIPUPOBAHHBIX chcTeM ynpasienus BAC.

CamocrosrenbHas pabora (0 4.)

Tema 2.2.

Jlexin ( 0 4.)




2.2 Jlatunku 1 c60p DaHHBIX

[Mpaxruueckue 3anstus (14 4.)

IIpakruka 1: BBenenue B 1atuuku U uX TUIsl (4 yaca)

Onucanue:

OOyyaromuecs U3y4aroT OCHOBHbIE THIIbI JATIUKOB, CTIONB3YEMBIX B
GecrnnoTHBIX aBHanoHHbIX cucteMax (BAC), nx npunun paborsl 1 o6IacTy
TpUMeHeHus. B mponecce BBIOTHEHNS 3TON NPAKTUKU 00Y4YaoNuecs:
M3yyator paznuyuHble THIIBI JATYMKOB: FTUPOCKOIILI, akcesnepoMeTpsl, GPS, natunkn
TEMIIEPATYPhl, IABICHNUS, YIbTPA3ByKOBbIE TaTUHKH H T. J1.;

H3yuaror npuHIMIEL pabOThI KAXKJOr0 TUIIA AATYHKA;

IIpoBonsaT 6a30BBIE TECTHI IS TPOBEPKH PAOOTHI ATYHKOB.

Pesynbrarsr:

TlonnMaHne pa3nUYHBIX TUIIOB JATYMKOB U MX MPUHIUIOB PabOTHI;

OmnpIT pa60Tbl C OCHOBHBIMH THIIAMH JTATYHUKOB.

TIpakruka 2: YcraHOBKa U KaluOpOBKa AAaTYUKOB (6 4acoB)

Onucanmue:

OGyuaromuecs H3y4aroT IPOLECC yCTAHOBKH U KaTMOPOBKH Pa3/IMUHBIX JIATYHKOB
Ha BAC. B nporiecce BBITIONHEHHU 3TOH NPAKTHKH 00y4aroIIUecs:
VeranapnuBarot aaruuku Ha BAC;

TonxmroyaroT 1aTYMKH K KOHTPOJIIEPaM I0JIeTa U APYTHM CHCTEMAM;
TIpoBoasT KaIHOPOBKY AATUHKOB JUIsi 00SCHEUEeHHsI TOYHOCTU UX PabOThI;
TIpoBonsT TecThI ISt NPOBEPKU KOPPEKTHOCTH YCTAHOBKH 1 KAJTMOPOBKH.
Pesynbrarsr:

VYcraHOBIEHHBIE U OTKaIMOpoBaHHbIe AaTunku Ha BAC;

OmnbIT KaMHOPOBKY U IPOBEPKH TOYHOCTHU JATYHKOB.

TIpakruxa 3: C60p ¥ 3aIUCh JaHHBIX OT JATYUKOB (6 4acoB)

Onucanmue:

O0yuatommuecs IporpaMMUPYIOT CUCTEMBI 7151 cOOpa U 3alHCU JAHHBIX,
TOCTYNAIHX OT AaT4unkoB Ha BAC. B mponecce BBINOTHEHNS 3TOI MPAKTUKN
o0y4Jaromuecs:

TIporpaMMHpyIOT alTOPHTMBI [T CYNTHIBAHUS JAHHBIX C PA3IMYHBIX JATYUKOB;
TIporpaMMupyYIOT CHCTEMBI IS 3AIIMCH U XPAHCHHSI COOPAHHBIX TAHHBIX;
TIpoBonsT TecTOBBIE MONETHI MM UCIBITAHUS IS OOpa TAHHBIX B PeaTbHBIX
YCIIOBUSX;

AHaNM3UPYIOT COOPaHHBIE TAHHBIE U MPOBEPSIOT HX KOPPEKTHOCTh
Pesynbrarsr:

IIporpamMHbIe cucTeMsl s cO0pa U 3alMCH JaHHBIX OT JIATIUKOB

OmnbIT c60pa JaHHBIX B PEAIBHBIX YCIOBUSIX

TIpakTuxa 4: O6paboTKa U aHAIN3 JaHHBIX OT JATYUKOB (6 4acoB).
Onucanue:

OOyuaromuecs 3aHUMAIOTCst 00pabOTKOI M aHAIN30M JaHHBIX, COOPAHHBIX OT
pasnugHbIX AaTynkoB Ha BAC. B mporiecce BbINONHEHN 9TOI PAaKTHKH
o0y4Jaroruecs:

H3Bnexator 1 00pabaTsIBaOT COOPAHHBIE JAHHBIE C MOMOIIBIO IPOrPAMMHBIX
MHCprMeHTOB;

AHaNM3UPYIOT JaHHbIE 1715 BBISBICHHS TPEHOB M aHOMAJIUH;

HpOBO}lﬂT Bl/l3yaﬂl/[38lll/ll0 JaHHBIX JJIs1 ﬂy‘iUJeFO NNOHUMAHUS UX SHa'-leHl/HZ;
Pa3pabarbIBatoT OTUETHI C BEIBOJAMU U PEKOMEH/IAIMAMY HAa OCHOBE aHAIN3a
JTAHHBIX.

Pesynbrars:

O6paboTaHHbIe U IPOAHATN3UPOBAHHbIC JAHHBIC OT JaTYNKOB;

HaBbIxn paboTsI ¢ IPOrpaMMHBIMU HHCTPYMEHTaMH JUIS 00pabOTKM 1 aHAIIM3a
JTAHHBIX.

TIpakruxa 5: MHTerpanus JaHHbIX OT JATYUKOB B cucTeMy ynpasnenus BAC (4
yaca)

Onucanue:

OO0yuaromuecs MHTETPUPYIOT COOpaHHbIE U 00pabOTaHHbBIE TaHHbIE OT JaTYHKOB B
cucremy ynpasienust BAC qs yiydiuenus ero pabotsl. B mporecce BbInomHeHHs
9TOH NPAKTHKH 00yYaromuecs:

HpOFpaMMl/lpy}OT CHUCTEMY YIIpaBJICHUSA I UCIIOJIb30BaHUA JaHHBIX OT JaTYUKOB
B peaJbHOM BPEMEHU;

TIporpaMMupyIOT aIrOPUTMBI JIsi 0OPAOOTKH JAHHBIX OT AATYMKOB U IPHHSATHSL
pCIIEHNH Ha UX OCHOBE;

TeCTl/lpleT HUHTEIrPUPOBAHHBIC CUCTEMBI YIIPABICHUS B PAa3JIMYHBIX YCIOBUAX,
AHaIM3UPYIOT PE3y/IbTaThl TECTOB M BHOCAT HEOOXOIMMBIE KOPPEKTHPOBKH.
Pesynbrarsr:

MuTerpupoBaHHble TaHHBIE OT JaTYMKOB B CHCTEMY ynpasieHus BAC;

OIBIT UCIIOJIE30BAHMS J@HHBIX OT NAaTYUKOB JJIsl YIIyYIICHUSA pa60TbI CHCTEMBbI
YTIIpaBICHHA.

CamocrosrensHas padora (0 4.)

Tema 2.3.

Jlexuuu (0 u.)




2.3 COopka BUHTOMOTOPHOH
TpyIIIbI

[Mpaxruyeckue 3anstus (18 4.)

IpakTuxa 1: Beenenne B BUHTOMOTOPHBIE TPYTITIBI

Onucanue:

OOyyaromuecs U3y4arT OCHOBbI KOHCTPYKIIUH U HPUHIAI PaObOTHI
BUHTOMOTOPHBIX I'PYIII 1151 OECIHIOTHBIX aBHannoHHbIX cucreM (BAC). B
TIPOIIECCE BBIMOIHEHHS 3TOH MPAKTUKK 00yJarOIIHecs:

H3yyalor Tkl BUHTOB U ABUraTeseii, ucnosbssyemelx B BAC;

H3y4aroT KOHCTPYKIIHIO BAHTOMOTOPHBIX TPYIIT M HX OCHOBHBIE KOMIIOHEHTBI;
TIpoBoznsiT 6a30BbIe TECTHI IS IPOBEPKHU PaOOTHI BUHTOB U IBUTATEIICH.
Pesynbrarsr:

TlonuMaHue KOHCTPYKLMH U IPHHIUIIOB PabOThl BAHTOMOTOPHBIX IPYIIIT;
OnBbIT paboTHI ¢ pa3IMYHBIMK THIIAMU BUHTOB U JBHTaTelIeH

IpakTuxa 2: C60pKa 1 yCTaHOBKA BUHTOB H JIBUTaTENEH.

Onucanue:

OO0yuaromuecs: coOOMParOT BUHTOMOTOPHBIE TPYIIIbI, YCTaHABINBAIOT UX Ha BAC u
[IPOrpaMMUPYIOT IS ONITUMAIbHON paboThl. B mpoliecce BBIIONIHEHUS ITOI
TIPAKTHKK 00yJaroIIrecs:

C06upa}0T BUHTBI U IBUr'aTCJIM B €JUHBIC BUHTOMOTOPHBIC I'PYIIIIbI;
YcTaHaBIMBAIOT BUHTOMOTOPHBIE rpymiibl Ha BAC;

TloakoyaloT ¥ IPOrpaMMHUpPYIOT CUCTEMbI YIIPABIICHUS JIJIsi BUHTOMOTOPHBIX
Tpymi;

TIpoBOAST TECTOBBIE 3AITYCKH ISl IIPOBEPKH PAOOTHI COOPAHHBIX BUHTOMOTOPHBIX
TPyIIL

Pesynbrarsr:

Co0OpaHHBIE U yCTaHOBICHHBIE BHHTOMOTOPHBIE rpymibl Ha BAC;

OmnbIT HACTPOUKH U IPOBEPKH PAOOTHI BUHTOMOTOPHBIX IPYIIIL.

TIpakruxa 3: TIporpaMmmupoBaHue 1 KaluOpOBKa BAHTOMOTOPHBIX IPYIIIT
Onucanue:

OOyuatomuecs IporpaMMUPYIOT U KATMOPYIOT BUHTOMOTOPHBIE IPYIIIIB JUIst
obecredyeHns TOYHOTo U cTabuiibHOTO ynpasiaenns BAC. B nporecce BeimonHenus
9TOIl IPAKTHKH 00y4aromuecs:

TIporpaMMupyIOT alTOPHTMBI YIPaBIE€HN BUHTOMOTOPHBIMH TPYTIIIAMU;
Kaﬂu6py10T JBUraTe/Id U BUHTBI I JOCTUKEHUSA OIITUMAJIBHBIX XapaKTCPUCTUK,
TectupyroT paboTy BUHTOMOTOPHBIX TPYIII B Pa3IMYHBIX yCIOBHAX;
AHaNIU3UPYIOT PE3yIbTaThl TECTOB H BHOCAT KOPPEKTHPOBKHU B IIPOrPaMMHOE
obecredeHne U HaCTPOHKH.

Pesynbrars:

TIporpamMHoOe obecrieuenne ayIsl ynpaBIeHNs] BAHTOMOTOPHBIMH TPYIIITIAMH;
OtkannOpoBaHHbIC U IPOTECTUPOBAHHBIC BUHTOMOTOPHBIE TPYIIIbL.

IIpaxruxa 4: MuTerpanus BUHTOMOTOPHBIX TPYHII B cucTeMy ynpasienus BAC
Onucanmue:

O6yuaromuecs: HHTErpHPYIOT BHHTOMOTOPHBIE IPYIIIIBI B OOILYIO CHCTEMY
ynpasnenus BAC 1 TecTupyroT HX B3aMMOAEHCTBHE C IPYTHMH KOMIIOHEHTamMu. B
MPOLIECCE BBIIOIHEHHS ITOH MPAKTUKK 00y4arOIHecs:

ToaxmroyaroT BAHTOMOTOPHEIE TPYIITEI K KOHTPOJIIEPY MOJIeTa U HPOTrPaMMHPYIOT
X B3aUMOJICHCTBHE;

TIporpaMmMupyroT B3anMoieHCTBUE MEXKTy BUHTOMOTOPHBIMH TPYIIIAMHU U
JAPpYTrUMH KOMIIOHEHTaMH CUCTEMBI YIIPABJICHUS ]

TecTHPYIOT HHTETPHPOBAHHYIO CUCTEMY YIIPaBJICHHS B PEabHBIX HIIH
CUMYJIMPOBAHHBIX YCIOBUAX.

Pesynbrars:

MurerpupoBaHHble BAHTOMOTOPHBIE IPYIIILI B cHCTeMy yrpasieHust BAC;

OnBIT HACTPOHKM U TECTUPOBAHHS B3aUMOZICHCTBUS MEX/Ty KOMIIOHEHTaMU
CHUCTEMBI yIPaBICHUS.

IIpaxruxa 5: TectupoBaHue U OTJIaZKa BUHTOMOTOPHBIX I'PYIIIT B IOJIEBBIX
YCIOBHAX

Onucanue:

OOyuaromuecs MPOBOJAT IOJIEBbIE HCIBITAHNA BUHTOMOTOPHBIX TPYIII,
QHAIM3UPYIOT UX PabOTy U BHOCST HEOOXOAUMBIC KOPPEKTUPOBKHU ISl YIIydIICHUS
XapaKTepHCTHK. B mpornecce BBIMOTHEHNS 3TON MPAKTUKN 00yYaroIHecs:
TIpoBOAST 110J1€BbIE UCIBITAHMSI BUHTOMOTOPHBIX IPYIII HA Pa3/IMYHbIX PEKUMAX
TIOJIETa;

AHaM3UPYIOT paboTy BUHTOMOTOPHBIX IPYIII B PEaIbHbIX YCIOBHIX
9KCIITyaTal|m;

BHOCAT KOPPEKTHPOBKHU B IPOrpaMMHOE 00ECIICUCHNIE U HACTPOMKH ISt
YITy4IIEHHS XapaKTePUCTHK;

HpOBO}lﬂT JIONOJIHUTEIbHBIE TECThI 17151 IPOBEPKH BHECEHHBIX U3MEHEHHUH.
Pesynbrars:

HpOBeZleHHbIe II0JICBBIC UCIIBITAHUS BUHTOMOTOPHBIX I'PYIIIT;

OnBIT aHANN3a U YTy4IIeHUs XapaKTepPHCTHK BUHTOMOTOPHBIX IPYIIIT;
OtkannOpoBaHHbIC U HACTPOCHHBIC BUHTOMOTOPHBIE IPYIIIIBL.

CamocrosrenbHas pabora (0 4.)

Tema 2.4.

Jlexumn (0 4.)




2.4 CBerocurHanu3anus u
HaBECHOE 000pyI0BaHUE

IMpaxruyeckue 3anstus (8 4.)

IpakTuxa 1: Beenenue B cHCTeMBI CBETOCHTHATM3AIIHN

Onucanue:

OOyyaromuecs U3y4aroT MPHHIUIEI PaOOTHl ¥ IPHMEHEHUS CHCTEM
CBETOCHIHAJIN3ALMH B OecIMIOTHBIX aBHaloHHbIX cucremax (BAC). B npouecce
BBITOJIHEHHS ITOI MIPAKTHKH 00yYaromuecs:

I/I3y'—lal0T Pas3jIM4YHBbIC TUIIBI CBETOCUTHATIU3AIMHU U UX UCIIOJIb30BAHUE,
H3y4aroT KOMIIOHEHTHI M CXEMBI TTOJIKIFOUEHHNS CBETOCHUTHAITM3AIlNY;

TIpoBoasiT 6a30BbIE TECTHI VIS IPOBEPKH PabOTHI CBETOCHIHAIM3ALUH.
Pesynbrarsr:

Tlonnmanue IPUHUUIOB PabOTHI U IPUMEHEHHUS CBeTocurHanu3anuu B BAC;
OnbIT paboTHI ¢ KOMIOHEHTAMH M CXeMaMH TIOAKIIIOUYEH S CBETOCHTHATU3AIlUH.

TpakTuxa 2: YcTaHOBKA M MOJKIIOYEHNE CHCTEM CBETOCHTHATU3ALIMH
Onucanue:

OOyyaromuecs ycTaHaBINBAIOT U TIOAKIIOYAIOT CHCTEMBI CBETOCHTHAM3AIlMN HA
BAC. B nporiecce BbIIOIHEHHS 9TOH IPAKTUKH 00yYaroIHecs:
YcTaHaBIIMBAIOT CBETOAMOMBI U APYTHUE SIEMEHTHI CBeTOCUTHanm3aimu Ha bAC;
Toaxo4aloT CBETOCUIHANIM3ALMIO K KOHTPOILIEPY MOJIETa;

TIporpaMMupyIOT CHCTEMBI CBETOCHTHAITM3AIMH JIS PA3IMYHBIX PEKHIMOB
paboTsl;

TectupyroT paboTy CBETOCHIHAIN3aIlMK B PEATbHBIX YCTOBHSAX.

Pesynbrarsr:

VYcTaHOBIEHHBIE U TTOAKIIOUEHHBIE CHCTEMBI CBETOCHTHaIu3amu Ha BAC;
OmnBbIT HACTPOUKH U HPOBEPKH PAOOTHI CHCTEM CBETOCHTIHAIU3ALIUH.

IIpaxruxa 3: IIporpaMmupoBaHue ynpapieHus: CBETOCUTHAIN3aLUei
Onucanue:

OOyuatomuecs IporpaMMUPYIOT aITOPUTMBI yIPABICHUs CBETOCUTHATM3ALHCH
JUISL pa3IMYHBIX 33724 ¥ PeXUMOB paboTsl. B mporiecce BimomHenus 1ot
MPAKTUKK 00y4arOIIHecs:

TumryT mporpaMMel 171 yripaBleHHs CBETOCHTHAM3AIUEH yepe3 KOHTPOoIep
noJera;

TIporpaMMHpYIOT alTOPHTMBI AT PA3IMYHBIX PEKHIMOB PAOOTHI
CBETOCHIHAIIM3ALMY (HAIIPUMEP, MUTAHUE, IOCTOSHHOE CBEYCHUE, CMEHA LIBETOB);
TecTupyIOT IPOrpaMMBbl B PealbHBIX WIIH CHMYIUPOBAHHBIX YCIOBHAX;
AHaIM3UPYIOT PE3YJIbTaThl TECTOB M BHOCAT HEOOXOJUMBIC KOPPEKTHPOBKH.
Pesynbrars:

TIporpamMuoe obecriedeHue sl yHIpaBICHUs] CBETOCUTHATM3ALHCH;

OnBIT IPOrpaMMUPOBAHHS U TECTUPOBAHHS AJITOPHTMOB YIPaBICHHUS
CBETOCHIHAIM3ALUEH.

TIpakTuxa 4: MHTerpanus HaBeCHOro 000PyAOBAaHUS U TECTUPOBAHUE
Onucanmue:

OOyuaromuecst HHTEPUPYIOT Pa3INYHbIe THIIBI HABECHOTO 000PYI0BaHHs
(HampuMep, KaMepbl, 1aTYNKK) B cucteMy ynpasieHus BAC u npoBoasT
TECTUPOBaHHE UX PaboThI. B mpolecce BBIIOIHEHNS 3TOM MPAKTUKH
oOyuaromuecs:

TloaxiI04aroT U IPOrpaMMUPYIOT HaBecHOE 00opynoBanue Ha BAC;
TIporpamMmMupyroT B3anMozieHiCTBIE HABECHOTO 00OPYIOBAHMS C CHCTEMON
ynpasJieHUS,

TIpoBonsT TecTOBBIE MONETHI MM UCIBITAHUS ISl IPOBEPKU PAGOTHI HABECHOTO
06opynOBaHUS;

AHaIM3UPYIOT PE3y/IbTaThl TECTOB M BHOCAT HEOOXOIMMBIE KOPPEKTHPOBKH.
Pesynbrarsr:

HMuTerpupoBanHoe HaBecHOE 000py0BaHNE B cHCTeMy ynpasineHns BAC;
OImnBIT TECTUPOBAHUS M ONTUMH3ALUU PAOOTHI HABECHOIO 000PYLOBAHNUSL.

TIpakruxa 5: O6paboTka JaHHBIX C HABECHOIO 000PYI0BaHHs

Onucanmue:

O6yuatomuecs: 06padaThIBAIOT U AHANTU3UPYIOT JAHHBIE, IIOJyYEHHBIE C
Pa3IHYHBIX TUTIOB HABECHOTO 000PY/I0BaHNs, ycTaHOBIEeHHBIX Ha BAC. B
MPOLIECCE BBIIOIHEHHS ITOH MPAKTUKK 00y4arOIIHecs:

H3Bnexator 1 00pabaTHIBAIOT NaHHBIE C HABECHOTO 000PY0BaHMs (HApHUMep,
1300paxKeHusi C Kamep, JaHHBIC C JaTYUKOB);

AHaNM3UPYIOT JaHHbIE 1714 BBISBICHHS TPEHIOB  aHOMAJINH;

HpOBO}lﬂT BU3yaJIM3alMI0 NaHHBIX UL JIy4IIEro IOHUMaHUA UX SHa'-leHl/HZ;
Pa3pabarbIBaoT OTUETHI C BEIBOJAMU U PEKOMEHIAIMAMY HAa OCHOBE aHAIN3a
JTAHHBIX.

Pesynbrars:

O6paboTaHHbIe U IPOAHATN3UPOBAHHbIC JAHHBIC C HABECHOTO 000PYJOBAHNS;
HaBbIkn paboTsI ¢ IPOrpaMMHBIMU HHCTPYMEHTaMH JUISl 00pabOTKM 1 aHAIM3a
JTAHHBIX.

CamocrosrenbHas pabora (0 4.)

Tema 2.5.

Jlextn ( 0 4.)




2.5 Ieuarsb Ha 3D npunTepe

IMpaxruyeckue 3anstus (8 4.)

IIpakruxa 1: Beenenue B 3D meuarb 1 OATOTOBKA MOZAEINCH

Onucanue:

OOyuaromuecs U3y4aroT ocHOBbI 3D nevaru, npuHLIuUNB paboTsl 3D npunTEepa 1
MpoLece MOArOTOBKHM MOJelIeit [1s neyary. B npouecce BbIOJIHEHUs 3TOM
TIPAKTHKK 00yJaroIIrecs:

W3yuator npunimmel padots! 3D npunTtepa u pasiuynsie TexHonoruu 3D nevaru
(FDM, SLA, SLSuT. 1.);

HM3yuaror nporpaMmuoe obecredeHue st HOATOTOBKH MOJIENICH K IIe4aTH
(nanpumep, Cura, PrusaSlicer);

3arpysxator 3D MozenH, IporpaMMUPYIOT IIapaMeTphl I1e4aTH (TeMIeparypa,
CKOPOCTB, CTI0i) 1 reHepupyroT G-KoJ 715 MPHHTEPA;

TIpoBousiT 6a3oBbie TecTsl HA 3D mpUHTEpE ISl IPOBEPKHU €ro
paboToCoCOOGHOCTH.

Pesynbrarsr:

Tlonumanue npunmnoB pabotel 3D npuHTepa U TexHonoruii 3D neyaru;

OmnbIT paboThI ¢ IPOrpaMMHBIM 00€CIEUEHHUEM IS HOATOTOBKH MOZEIeH K
TIe4aTH;

Hacrpoennblie napamMerpsl 1e4ats 1 creHepupoBaHHblid G-KOJ JUIsl TECTOBBIX
MOJIEIICH.

IIpakruxka 2: [TeyaTh NPOCTHIX M CIOXKHBIX ACTaNCH

Onucanue:

OOyyaromuecs BBIIOTHSIIOT NEYaTh IPOCTBIX U CIOXKHBIX JeTajleH, aHaTN3HPYIOT
Ka4yeCTBO I1€4aTHu U BHOCAT HeO6XOLI,l/leIe KOPPEKTUBBI U YIIy4dIICHUS
pe3yapTaToB. B mponecce BBIMOTHEHNS 3TOI MPAKTUKN 00y4YaroIHecs:
Tleyararor npocrbie getanu Jjist oTpaboTku 6a30BbIX HABBIKOB 3D mevaru
(Hampumep, KyOUKH, THPaMHIbI);

IIporpaMmmupyoT napamerpsl neyaTu JUisk HOBbILIEHUS KA4eCTBA U TOYHOCTH
neTaneit (HampuMep, yMEHbIICHHE TONIIHHBI CI05I, HACTPOHKA TEMIIEPATYPhI K
CKOPOCTH I1€4aTHn);

Tleuararotr croXHBIE JETAH C yYETOM 0COOEHHOCTEH F€OMETPHH (HanpuMep,
JeTany ¢ HaBUCAOIKUMHU dJIEMEHTaMU, BHYTPEHHUMH ﬂOJ]OCTﬂMI/I);
AHaNM3UPYIOT Ka4€CTBO MeYaTH (aJre3us, TOYHOCTh Pa3MEPOB, OTCYTCTBHE
neeKTOB) ¥ BHOCSAT KOPPEKTHPOBKH B HACTPOMKH [IEUATH.

Pesynbrarts:

ITeuats NpPOCTHIX U CIOXKHBIX AeTaneld Ha 3D npunrtepe;

OnBIT HACTPONHKM MAPAMETPOB MEYaTH ANl JOCTHKEHHUS BBICOKOTO Ka4ecTBa;
HaBbIky aHanmM3a KauecTBa 1€4aTH ¥ BHECCHHS KOPPEKTHPOBOK.

CamocrosrensHas padora (0 4.)

Tema 2.6.

Jlexuuu (0 u.)




2.6 Coopka BAC pa3HbIX THIIOB

[Mpaxruueckue 3ansts (12 4.)

IIpakruxa 1: C6opka MynsTHpoTopHBIX BAC

Onucanue:

OOyyaromuecs U3y4aroT MPONecc COOPKH MYyIbTHPOTOPHBIX OECIIMIOTHBIX
aBuaruoHHbIX cucteM (BAC). B mpouecce BBIIOIHEHHS 3TON MPAKTUKH
oOyuarommuecs:

M3yyaror KOHCTPYKLMIO U OCHOBHbIE KOMIIOHEHTBI MYILTUPOTOPHBIX BAC;
CoOuparoT Kapkac 1 yCTaHABIIMBAIOT JIBUTATEIHN;

ToakouyaloT ¥ IPOrpaMMHpPYIOT KOHTPOJLIEPHI MOJIETA U CUCTEMbI YIPABICHNUS;
Tectupytor paborocriocobHocTh codpanHbIXx BAC;.

Pesynbrarsr:

CobpanHas 1 HacTpoeHHast MynbsTupoTopHas bAC.

TlonuMaHue KOHCTPYKLMH U IPHHIUIIOB PaboThl MyJIbTUPOTOPHBIX BAC.

TIpakruxa 2: C6opka BAC camoinernoro tuma

Onucanmue:

O6yuatomuecs u3y4aror npouecc coopku BAC camonernoro tuna. B npouecce
BBITOJIHEHHS 9TOI MPAKTHKH 00yYaromuecs:

M3y4aloT KOHCTPYKLHIO U OCHOBHBIE KOMIOHEHTbI BAC camoeTHOro Tuma;
Cobuparot (hro3essDK 1 yCTaHAaBIHBAIOT KPbLIbS;

Tloakio4aloT ¥ NPOrpaMMHpPYIOT CUCTEMBI YIIPABICHHS U JABUIATEIN;
Tectupytor paboty cobpanubix BAC camoneTHoro tuma.

Pesynbrarsr:

Cobpannas u HacTpoenHast BAC camoneTHoro Tumna.

TlonuMaHue KOHCTPYKIMH U MPUHIUIIOB paborsl BAC camoneTHoro Tuma.

IIpaxruxa 3: MHTErpanus u TeCTUpoBaHUE AOMOIHUTEIbHBIX MOy Iei
Onucanmue:

OOyuaromuecst HHTErPUPYIOT JOMOITHUTEILHbBIC MOMYIIH (HAIIPHUMEp, KaMephl,
naryukn) B coopannsie BAC u npoBomsT TecTiHpoBaHKe ux pabotsl. B mponecce
BBITNOJIHEHHS 3TOM MPAKTUKA 06y‘lal0LLll/leC$[:

ToaxmmoyaroT 1 IPOrpaMMUPYIOT AOHOTHUTEIBHBIE MOYIIH;

TIporpamMmmupyoT B3auMOAEHCTBIE MEXKILY MOIY/IIMHU M CUCTEMAMH YIPABJICHUS
BAC;

TIpoBOAST TECTOBBIE MOJIETHI VISl IPOBEPKH PAbOTHI BCEX CHCTEM;
AHaIM3UPYIOT PE3y/IbTaThl TECTOB M BHOCAT HEOOXOIMMBIE KOPPEKTHPOBKH.
Pesynbrarsr:

HWuTerpupoBaHHbIe 10NONTHATENbHBIE MOTYIH B coOpanHble BAC;

OImnBIT TeCTUPOBAHUS M ONTUMU3ALUHK PabOThI Becex cucteM BAC.

TIpakTuxa 4: C60pKa U TeCTHPOBAHUE KOHBEPTOILIAHA

Onucanue:

OOyuatomuecs U3y4aroT MpoLecc COOPKH M TECTUPOBAHNS KOHBEPTOILIAHA,
COBMEIIAOIIEro MPEUMYIIIECTBAa MYIBTHPOTOPHBIX U camoneTHbIX bAC. B
MPOLIECCE BBIIOIHEHUS ITOM MPAKTUKK 00y4arOIHecs:

H3y4aroT KOHCTPYKIIHIO U OCHOBHBIE KOMIIOHEHTBI KOHBEPTOILIAHA;
Co0uparoT Kapkac U yCTaHABIIMBAIOT BUIATEIN I BEPTUKAILHOTO 1
TOPU30HTAIBHOTO MOJIETa;

TloaxiII04atoT U IPOrPaMMUPYIOT CUCTEMBI YIIPaBICHHS 1711 000X PEKHUMOB
TIOJIETa;

TIpoBoAsT TECTOBBIE MONETHI ISl IPOBEPKHU MEPEXOa MEKIY PEKUMAMH U 00LIei
CTaOMIBHOCTH.

Pesynbrarsr:

CoOpaHHBIH ¥ HACTPOEHHBII KOHBEPTOIIAH.

TlonnMaHue KOHCTPYKLMH U IPHHIUIIOB PabOThl KOHBEPTOILIAHA.

OMnBIT TECTUPOBAHUS M ONITUMH3AINHN [EPEX0/Ia MEXK/TY PERKUMAMH TOJIETA.

CamocrosrenbHas pabora (0 4.)

IIpomesxyTouHas aTTecTanus

Ipaxruyeckoe 3ananue. (2 4.)

O6yuatomumest HeoOXoAUMO cobOparh 1 nporectuposars BITIA, ciaenys
TIPEIOCTABICHHON TEXHNUECKON TOKYMEHTAIUM U HHCTPYKIHUAM. B pamkax
3a1aHus 00YYaIOIIUeCs JOJDKHBL:

Cobpartb BITJIA, ycraHOBUB Bce HEOOXOAMMBIE KOMITIOHEHTHI (JBUTaTeNH,
KOHTPOILIEPbI, JaTYUKU U T. [1.).

Hactpouts 1 0TkannbGpoBaTh CUCTEMBI YIIPABICHUS U CTAOMITH3AIHH.

TIpoBecTH TeCTOBBIE MOJIETHI VIS IPOBEPKH paborocnocobnoctr BITJIA.
IIpoananu3nupoBaTh pe3yIbTaThl TECTOB U BHECTH HEOOXOANMBIE KOPPEKTHPOBKH
Jutst onrtumu3anuu paborsl BITJIA.




JleMOHCTpanus IPOBOAUTCS ITOCPEACTBOM MPE3eHTAIMH nopThonno. 3auer
COCTOMT U3 PE3yJIbTATOB PELICHNsI KOHKPETHBIX PAKTUYECKHX 3a/1a4:
PesynbTar pemenns 3agaun mo c6opke MyasTHpOTOpHBIX BAC.

Pesyubrar perenust 3agaun o cobopke BAC camoneTHoro tuma.

PesynbTar pemenns 3a1aun Mo HHTETPAIMH M TECTUPOBAHUIO HABECHOTO
06opynoBaHUs

B xone paboTbl Hax mpoekToM oOyuaroiuecs: paboTaoT ¢ 6ECIUIIOTHBIMU
aBualMoHHbIMU cucteMamu (BBC), BKITIOYaIOIIMMHI OCHOBHBIC KOMIIOHEHTHI,
TaKHe Kak MHKpOKoHTpoiuiepbl 1 opHorutatHbie [TIK (Orange Pi, Repka Pi u
nono6usle), Hapuranuonusie cucremsl ([JIOHACC/GPS, rupockomnst,
aKCETePOMETPHI), KOHTPOILIEPHI MOJIETA, ABUIATEIHN, CEPBOIPHBOIBL,
CBETOAMOIHBIC CUCTEMbI H HaBeCHOe 0bopynoBanue. «IInonep 6a30BbIiy wIn
aHanorn. OCHOBHOE BHUMAHHE YEIseTCsl COOpKeE, MPOrpaMMHUPOBAHHIO
MHTErpalyy PasindHbIX KOMIIOHEHTOB 1 cucteM BAC mist obecrieuenus ux
PaboTOCIIOCOOHOCTH U CTAOMIIBHOCTH.

OO0yuaromuecs: UCTIONB3YIOT:

Mucrpymentst: Kaan6poBodHbie IPUOOPHI, TECTOBBIC CTEH/bL, OT/IA[0YHbIC [LIATEL,
MPOrpaMMaTopsbl, OTBEPTKHU, MAsNIbHUKH. 3D mpunTEp.

Ipesentauus nopronno. IIposogutcst B | Marepuanst: Texunueckast foKyMeHTauus 1o cucremam BAC, koMmiuiekTyomnme
MPaKTHYECKOH IeITeTbHOCTHOM opme n | aust cOopkH (IIpoBoza, Pa3beMbl, KPETIEHKH).

COCTOMT U3 PE3yJIbTAaTOB PELICHHS O6opynosanue: Jlaboparopus 1t COOPKU U TECTUPOBAHMUS, pabOUHe CTAHLUHU C
MPAKTUYECKHX 33714 (1eMOHCTpAIHSA yctaHoBieHHBIM [10 171 MOsIeTMPOBaHys U IPOTPAMMHPOBAHHSL.
[PAKTUYECKOI TOTOBHOCTH CiIymuarens K | SI3biku nporpammuposanusi: C++, Python.
PELICHHIO yKa3aHHBIX 3a/1a4 B paMKax IIporpammuoe obecnieuenue: Arduino IDE, Orange Pi OS, Repka Pi OS, VS Code
COBEpILECHCTBYEMBIX U HOBBIX + PlatformlO, Eclipse, cuMy/ITOpBI [IOJIETOB.

HWroroBas arrectarus KoMIeTeHuuit) (4 4.) Bubnuorexu u dppeiimBopku: Arduino 6ubnuorexu, CMSIS, HAL.

4. ®opMBbI aTTECTALMH U OLICHOYHBbIE MATEPUAJIbI
4.1. BxonHoe TecTHPOBAHHE
®opMbI

4.2. IIpoMexyTOUHAS aTTECTAIUSA

Oo0pa3oBare/ibHbII TeOpeTUYECKUIT 0JIOK:

Moayas 1

Moayas 1
®opMbI
TectupoBanue (3a4€T\HE3a4ET)

JnarHocTuyecKkue HHCTPYMEHTHI

TectupoBanne

Iloka3aTean U KpUTepPHH OLEHUBAHUS

Tect coctout u3 30 BOpocoB, KACAIOLIMXCS COAEPIKaHUs TEOPETHUECKOro Oy10ka mporpammsl. Ha
Kax/Iblil BOIIPOC Ipeyiaraercsa 4 BapuaHTa 0TBETa, U3 KOTOPBIX IPABUIBHBIA TOIBKO OMH.

HIxana oneHUBaHUuA
3a KaXbIi MPaBUIIBHBIN OTBET HauuciseTca | 6amr, 3a HenpaBwIbHBIN — 0 6am10B. MakcuManbHO
BO3MOKHOE 4nciio 6amioB — 30. OneHka «3a4TeHO» IPUCBAMBACTCS IIPU HE MEeHee 4eM 55 % IpaBUIIbHBIX

OTBCTOB.

Byok npakTu4eckoil NOArOTOBKM:

Monyas 2

Monyas 2




DopMbI
IIpakTuueckoe 3aaHue.
JAuarsocTuyeckne HHCTPYMEHTBI

OO0yuaromumces HeoO0XoaruMo coOpath 1 iporecTrpoBarh bITJIA, cinenys npenocraBieHHONH TEXHUYECKOH
JMOKYMEHTAIIMH U MHCTPYKIHAM. B paMkax 3aganns oOydarommuecs JOKHBL:

Cobparb BITJIA, ycTaHOBUB Bce HEOOXOJMMbIE KOMIIOHEHTHI (JIBUTATEIN, KOHTPOJUIEPHI, JaTYUKU H T. II.).
HacTtpouTs 1 0TKamuOpoBaTh CUCTEMEI YIIPABICHISI M CTAOMITN3AIIH.

ITpoBecTu TeCTOBBIC MOJCTHI IS MPOBEepKH paborocrocodonocTH BITJIA.

IIpoananm3upoBaTh pe3ylIbTaThl TECTOB U BHECTU HEOOXOMUMBIE KOPPEKTUPOBKH TSI ONTHMU3AIIHN
pa6otsr BITJIA.

IMoka3zarejim 1 KPUTEPUH OLIEHUBAHUS
Cucrema OIeHUBAHHSA: 3a49eT/He3adeT. OINeHKa MPOU3BOAMTCHI 10 5-0aJUTBHOH MIKaje
HIxanaa oneHUBaHUuA

OreHKa «3a4T€HOY TMPUCBAUBACTCS MIPH MOTydeHUH 3—5 6amtoB. OIEHKa «HE 3a9TEHOY IPUCBAUBACTCS
npu nosrydeHny 2 6ammoB. 5 (ommano, 90-100%): BITJIA momHOCTBIO COOpaH M MPOTECTUPOBAH, BCE
CHUCTEMEBI pa0OTaIOT KOPPEKTHO. TeCTOBEIE MONETH BEINONHEHEI yenemHo, BITJIA cTaGmibHO BBHITTOTHSIET
noJieTHble 3a1a4i. OTYET MOJATOTOBIIEH IIOJHO U JIETAIFHO, BCE BBIBOBI M PEKOMEHIallii 000CHOBAHEI.
4 (xopomro, 80—89%): BIIJIA coOpaH u mpoTecTUPOBAH, UMEIOTCSI HE3HAYUTENbHBIE OTKIOHEHHUS HITH
omnOky B pabote cucteM. TecToBbIE TOJIETH B OCHOBHOM ycCHemHbI. OTYeT MOJATr0TOBIEH XOPOIIo, HO He
BCE BBIBOJIBI M PEKOMEH/IAITUH JIETATH3HPOBAHEI.

3 (ymoenetBoputenbHo, 60—79%): BITJIA wactu4HO coOpaH WM MPOTECTUPOBAH CO 3HAYUTEILHBIMHU
OTKJIOHCHUSIMU. T€CTOBEIE MOJIETHI C YACTUIHBIME ycriexamu. OTYeT COAEePIKUT OCHOBHBIC JaHHEIE, HO
€CTh HEJIOYETHI B BBIBOJIAX U PEKOMEHIAIUIX.

2 (meynoBnerBoputensHo, 40-59%): BIIJIA cobpan ¢ cephe3HBIMHU OIINOKaMH, OONBITMHCTBO CHCTEM HE
pabortaeT koppekTHO. TecToBbIE MMOJIETHI B OONBIIMHCTBE CITydaeB HeycnemHbl. OT4eT HeMOTHbIH,
COZAEPKUT MHOTO HEZOUETOB

U OIHMOOK.

1 (mmoxo, menee 40%): 3aganue He BomonHEHO, BIIJIA He coOpaH miu He poTecTHpoBaH. TecToBbie
TIOJIETHI HE BHIMOMHEHbI. OTUET OTCYTCTBYET WIIN COJIEPKHUT CEPhE3HBIE OMINOKH.

HazBanue C6opka u Tectupopanue BITJIA

Kelica/3aJaHns1/POeKTa

[oxpobHoe omnucanue
3a/1a4, BHITOJIHIEMEIX B
pamMkax
Kelica/3aJaHus1/IPOeKTa

OGyuarommmes HeobxoauMo codpath 1 npotectupoBath BITJIA, ciemys peocTaBICHHOI TEXHHUECKOH TOKYMEHTAIHH H HHCTPYKIMAM. B
PpaMKax 3a71aHus 00y UarOMECs JOKHBI:

Cobpars BIIJIA, ycTaHOBHB Bce HEOOXOMMBIC KOMITOHEHTHI (JIBHTATEIIH, KOHTPOJUIEPBI, JATYHKH H T. 11.).

HacTpouth 1 0TKaHGPOBATH CHCTEMBI YIIPABICHHS H CTAOH/ITH3ALIH.

IIpoBecTH TecTOBBIEC MONETHI TS NPOBEPKH pabotocnocoGHocTH BITJIA.

Ipoananu3npoBaTh pe3ysIbTaThl TECCTOB U BHECTH HEOOXOIMMBIEC KOPPEKTHPOBKH JUIs ONITHMH3AIMK paboTsr BITJIA

[oxpobHoe omnucanue
obwexra (BAC,
KOMIIOHECHTBI, MEXaHH3MBI,
Y3JIBI ¥ T.1I.) K €TO
XapaKTePUCTHK B PaMKaXx
paboTsI Haj
KelicoM/3aJTaHueM/TIPOCKTO
M.

OO6BeKTOM JUTs COOPKH M TecTHpoBaHUs Oyaer cinykuTh BITJIA, oCHaIICHHBIH CIIEIyIONMMI KOMIIOHEHTaMH:
Kapxac, obecrieqnBaronuii IpouyHOCTH 1 yCTOHYMBOCTH KOHCTPYKITHH.

JlBUraTenu 1 Nporeiepbl JUls BHITIOTHEHHS MI0ETOB.

KonTporep nosera i1 ynpabicHus H CTaGHIH3AIMH.

JlaT4nKu JUIs OJTyYeHHs JaHHBIX O TOJIOKeHHH 1 cocTosiHiU BITJIA ( ), THP 1,
CucTema CBsI3H JUIs Tepesiaun TaHHBIX Mesky BITJIA u HasemHoi#i cranmmeii.

AHaIOrHYHBIC KOMIIOHCHTBI MOTYT HCTIONB30BATHCA B 3aBHCHMOCTH OT JI0CTYITHOCTH.

pometpel, GPS).




B cnyuae, ecnu
npakmuieckas no020mosKa
ocywecmensiemcs é cghepe
pazpabomxu/npocpammupo
6AHUS/NPOU3B0OCMEA/PEMOH
ma BAC, mo npugooumcs
onucanue bAC u
paspabamviéaemuix 015 Hee
cucmem u (unu)
/2nemMenmos.

B cnyuae, ecnu
npakmuieckas no020mosKa
ocywecmensiemcs 6 cghepe
nunomuposanust BAC, mo
npueooOUmMcs onucanue
NIOWAOKU/MECONONONCEH
UsL U YCI08ULL BbINOTHEHUS
nonema.

[lepeueHb HHCTPYMEHTOB,
MaTrepHanoB U
o0opynoBaHus,
HCTIONB3YEMBbIX ISt
BBINIOJIHEHUSI 33/1a4 B
paMKax
Keiica/3aqanus/mpoeKTa

Kommsrotep ¢ ycTaHOBICHHOIT Cpeioii pa3paboTKK U IPOrpaMMaMH JUIst HACTPOiikK u KanmnOposku (Harpumep, Arduino IDE, VSCode).
Habop uncrpymentos nis c60pku u kanudposku BILIA (oTBepTKH, KIFOUH U T. 11.).
O6opynoBanue JUls TECTUPOBAHMUS MOJIETOB (HAIIPUMEp, CTAPTOBAs IUIONIA/KA,

MapuipyTa).

1€ JIEHTBI JU1s 00!

[Iepeuens mporpaMmMHOIo
obOecrieueHusl, I3bIKOB
POrpaMMHUPOBAHUS, HX
(bpeiiMBOPKOB 1 OUOITHOTEK,
UCHOJIb3YEMBIX JUIs
BBITIOJIHCHUS 3a/1a4 B
pamKax
Keiica/3aqaHust/mpoeKTa

SI3pikn mporpammupoanms: C++, Python
Cpenst paspaborku: Arduino IDE, VSCode
Butmnorekn: ArduPilot 1im aHanornyHbIe JUIst YIPaBICHHS OJIETOM

Onucanue KpUTEpueB
OLIEHKH M ANana3oH
3HAYECHUHI

Otuenka NpOM3BOIMTCS 110 5-6alIbHOM 1IKaTTe:

5 (otmano, 90-100%): BILTA nomHoCTbI0 COOpaH M NPOTECTHPOBAH, BCE CHCTEMbI PafoTalOT KOPPEKTHO. TECTOBbIE MOMNETHI BHITIOTHEHBI
yenemno, BIUTA ¢TabuibHO BBINOMHAET NONETHBIE 3a1a4i. OTYET MOATOTOBIEH TOHO H JIETANIbHO, BCE BBIBOJIBI M PEKOMEHIAIHH 00OCHOBAHBI.

4 (xopomo, 80-89%): BITJIA cobpan u IPOTECTHPOBAH, HMEIOTCS HE3HAYNTENIbHBIE OTKIOHEHUs KM omubKH B paboTe cucteM. TecTOBbIE MOMETHI
B OCHOBHOM ycriemrnbl. OTdeT MOATOTOR/IEH XOPOIIIO, HO HE BCE BEIBOBI H PEKOMEH/IAIHNH IeTATH3HPOBAHbL.

3 (ynosnersoputensHo, 60-79%): BILIA yacTuusO cOOpaH MM MPOTECTUPOBAH CO 3HAYMTETLHBIMH OTKJIOHEHHAMH. TECTOBBIE MIONETHI C
YACTHYHBIMHU ycriexami. OTYET CONEPKUT OCHOBHBIE JAHHBIE, HO €CTh HEJIOYEThI B BBIBOJAX M PEKOMEH/IALUAX.

2 (neynosnersoputenso, 40-59%): BILIA cobpaH ¢ cepbe3HbIMH OIHOKaMH, GOJBIIMHCTBO CHCTEM He paboTaeT KOppeKTHO. TecToBbIE MONETh! B
GonbIIMHCTBE CilydaeB HeycrenHbl. OTYET HEMOMHBIH, COIEPKUT MHOTO HEIOYETOB U OMIMOOK.

1 (nnoxo, menee 40%): 3ananue ue BbinonHeHo, BIUJIA He cobpan wim e nmpotecTupoBaH. TeCTOBbIE MONETHI HE BHIMOMHEHbI. OTUET OTCYTCTBYET
WIIN CONIEPIKHT CEPbE3HbIE OUIHOKH.

4.3. UToroBas arrecTanus

- OIUCaHWE MeCTa MPOBENEHUS (MTOIPOOHOE ONMKUCAaHUE TUTOMAAKN PUBOIUTCS B pa3aene 5.3.
MarepHuaibHO-TEXHUISCKUE YCIOBUS PeaTU3aIliu MPOTrPaMMEI);

Bocrouno-Cubupckuii rocy1apcTBEHHBIN YHUBEPCUTET TEXHOJIOTUI U yIPaBICHUS
Pecny6nuxa bypstus, r. Ynan-Ym, yi. Kimrogesckas, 1. 40B, crpoenue 5 (xoprmyc 24)

BocTouno-Cubnpckuii rTocyaapcTBEHHBIN YHUBEPCUTET TEXHOIOTHI U yIIpaBICHUS

Pecnybnuka Bypsitus, r. Yiman-Vio, yi. KimtoueBckas, 1. 40B, ctpoenue 13 (kopmyc 13)

- onmucanue hopmara rnmpoBefeHus (00€CIEINBAIOIETO JEMOHCTPAIIUNIO TPAKTUIECKONH TOTOBHOCTH
00y4JalomIerocs K peleHnro MpopecCHOHAIbHBIX 3a/1ad B paMKaX COBEpIICHCTBYEMOW MITH HOBOH
KOMITETEHITNH (IIPOBOJUTCS B MIPAKTHIECKON ASITETFHOCTHOH (popme);

[Ipesenramnus noprdonuo. IIpoBoguTes B mpakTHIECKOH AEATEIEHOCTHON (JOpPME U COCTOUT M3
PE3YIbTaTOB PEIICHUS TPAKTHYECKUX 3a1ad (IEeMOHCTPALUs MPAKTUIECKOH FOTOBHOCTH CITyIIaTels K
PEIICHNIO YKa3aHHBIX 33]a4 B PaMKaX COBEPIICHCTBYEMBIX M HOBBIX KOMIIETECHIIN)




JleMoHCTpanus MpOBOIUTCS MMOCPEICTBOM MIPE3EHTAMN TOPT(OoIHO0. 3a4eT COCTOUT U3 PE3YNIBTaTOB
pelIeHns KOHKPETHBIX MPAaKTUIECKUX 3aj1a4:

Pesynprar permenus 3aga4qu mo c6opke MyasTupoTopHBIX BAC.

Pesynbrar pemenns 3agaun o coopke BAC camoneTHoro THIIA.

Pesynprar pemenus 3a1a4n 10 HHTETPALUH U TECTUPOBAHHIO HABECHOTO 000PYIOBAHHMS

B xozne paGoTsl Haj| MpoeKToM oOydaronuecst padoTaroT ¢ OECIMIOTHRIME ABUAIIMOHHBIMU CHCTEMaMHU
(bBC), BKITIOYAIOIIMMHU OCHOBHBIE KOMITOHEHTHI, TAKHE KaK MUKPOKOHTPOJUIEPHI U opHomIaTHble [TK
(Orange Pi, Repka Pi u momo6ubIe), HaBuraruonusie cucteMsl (IJIOHACC/GPS, rupockomnsl,
aKceJIepoOMETPBbI), KOHTPOJUIEPHI MOJIETa, IBUTATEINN, CEPBOIPUBO/IBI, CBETOJHOJHBIE CHCTEMBI 1 HABECHOE
obopynoBanue. «[Tuonep 6azoBbIi» miu aHanoru. OCHOBHOE BHUMaHUe yaessieTcs: cOopke,
NpOrpaMMHUPOBAHHIO M MHTETPALMH PA3INnIHBIX KOMIIOHEHTOB 1 crcteM BAC s obecniedeHust ux
paboToCIIOCOOHOCTH U CTAOUIIBHOCTH.

OOyuarommuecs UCIIOIb3YIOT:
Wnctpyments: KannGpoBodHble MpHOOPEI, TECTOBBIE CTEHIBI, OTIJ0YHBIE TUIAThI, IPOTPaMMaTopEI,
OTBEPTKH, NasuIbHUKH. 3D

TIPUHTED.

Marepuansl: Texaudeckas okymenranus no cucremam BAC, koMmiuiekryromme 11 cOopkH (IpoBoza,
pa3beMbl, KpEexKH).

O6opynosanue: Jlaboparopus i cOOPKH ¥ TECTUPOBaHUSA, paboune CTaHIUU ¢ ycTaHoBIeHHBIM [10 mis
MOZETMPOBAHUS U IPOTPAMMHUPOBAHHUA.

SI3p1ku iporpammupoBanus: C++, Python.

IIporpammuoe obecnieuenue: Arduino IDE, Orange Pi OS, Repka Pi OS, VS Code + PlatformlO, Eclipse,
CHMYJISITOPBI IOJIETOB.

bubnmumorexu n gpeiimBopkn: Arduino 6ubmmorexu, CMSIS, HAL.

- OTIMCaHNE METOJIOB M TEXHOJIOTHH (C XapaKTEPUCTHKON 3aJaHUH, KEHCOB, BOPOCOB U APYTHX
WHCTPYMEHTOB OLICHUBAHUS):

Hazpanue JleMoHCTpanus peneH s MpodecCHOHANBHBIX 3a1ad
Keiica/3amaHus/mpoeKra
JleMOHCTpaLust IPOBOAMTCS MOCPEICTBOM NpeseHTaruu noprdomuo. IIpesenTanus mopThOIIo COCTONT U3 PE3y/IbTATOB PEMICHHS KOHKPETHBIX
HOHpOGHOe OIMCaHNe MPaKTHYECKHX 3a/[a4:
3a/7a4, BBIIIOJIHSIEMBIX B TlpakTuueckas 3aja4a 1. Pesynsrar peruenus 3anaun mo c6opke MynsTHpoTopHbIX BAC.

Tlpakruueckas 3ajaua 2. Pesynsrar pemenus 3anaun no c6opke BAC camonersoro tumna.
paMKaX TpaxTuyeckas 3anaua 3. Pe3yasraT pelieHus 3a1a4y 10 HHTETPALHK M TECTHPOBA J 0 obop

Keiica/3amaHus/mpoeKTa

B xoze paboThl Haj MpoeKkToM 00yUaroImecs paboTaioT ¢ GeCMIOTHBIMU aBHAlMOHHBIME cicTeMamu (BAC), BKIIO! OCHOBHBIE KOM TBI,
Takue Kak MHKPOKOHTpojuIeps! i ogHomutarabie ITK (Orange Pi, Repka Pi u mono6usie), Hapuraunonnsie cuctemst ([JTOHACC/GPS, rupockonsl,

ITonpobuoe onucanue

00BEKTA (BAC’ aKCeIepPOMETPBI), KOHTPOILIEPBI MONETa, ABUTATENH, CEPBOIPUBO/IBI, CBETOMHO/HbIE CHCTEMbI H HaBeCHOE 060pyoBanue. «Ilnonep 6a30Bbii» Wt aHanoru,
OcHOBHOE BHUMaHHUE y/enseTcs cOopke, MPOrpaMMHPOBAHUIO H HHTETPALIMH PA3THYHBIX KOMIOHEHTOB 1 cucTeM BAC s obecnieuenus ux

KOMITOHCHTHI, PpaboTOCOCOGHOCTH U CTAOMITLHOCTH.

MEXaHU3MBI, Y3JIbl U

T.J..) ¥ €r0

XapaKTepPUCTHUK B
paMkax paboThI Hax
KelicoM/3a1aHrneM/IpoeK
TOM.




B cnyuae, echu
npeomenmom umoz080t
ammecmayuy s167emcs
oyeHKa KoMnemenyuil 6
cpepe
paspabomxu/npozpamm
UPOBAHUA/NPOU300CME
a/pemonma BAC, mo
npueooOUmcs onucaHue
BbACu
paspabamuléaemuix Ons
Hee cucmem u (uau)
/2nemenmos.

B cnyuae, echu
npeomenom umoz080t
ammecmayuy sA67emcs
oyeHKa KomMnemenyuil 6
chepe nunomuposanusi
BAC, mo npusooumcs
onucauue
NAOWAOKU/MECMONON0
JHCeHUA U YCOBUL
BbINONHENUS NOTlemd.

ut Huctpymentsi: Kannbposounsie npubOpLI, TECTOBbIE CTEH/IBI, OTIIAI04HbIE TLIATHI, TPOrPAMMATOPBI, OTBEPTKH, NasibHukH. 3D npunTep.
epeyeHb _ i

Marepuansl: Texuuueckas JokyMeHTauus 1o cuctemaM BAC, kommiekTyomue 11s c60pku (IIpoBoJIa, pa3beMbl, KPENexkH).
I/IHCprMeHTOB’ O6opynosanue: Jlaboparopus st COOpKH U TECTUPOBAHHS, PabOUMe CTAHLMHU ¢ ycTaHOBIEHHBIM T1O 115 MOJETMPOBAHUS U POTPAMMHPOBAHHSL.
MarepuajioB U
o0opynoBaHus,

UCHOJIb3yeMBIX JUIS
BBITIOJHEHUS 3a/1a4 B
pamKax
Keiica/3amaHus/mpoeKra

S3pixn nporpammuposanus: C++, Python.
Hepequb TIporpammuoe obecneuenne: Arduino IDE, Orange Pi OS, Repka Pi OS, VS Code + PlatformlO, Eclipse, cuMyJITopsl MOJIETOB.
MPOrpaMMHOTO Bubnnorexkn u dpeiimopku: Arduino 6ubmmorexn, CMSIS, HAL

o0ecreueHus, I36IKOB
HPOrpaMMHPOBaHUS, UX
(bpeitMBOPKOB 1
OuOINOTEK,
UCHOJIb3yEMBIX JUIS
BBITOJHEHUS 3a/1a4 B
pamKax
Keiica/3amaHus/mpoeKra

OuenuBanye paboThl OCYIICCTBIACTCA C HCTIONB30BAHHEM 3-0aJLTHOM MIKAJbI.

Onucanue KpUTepueB
OIICHKHU U JHAaIa30H
3HAYCHUU

Kpurepuu ouennpanus:

1) MO/THOTA NPE/ICTABNCHHS B TIOPT(OIHO PE3YIIBTATOB BHINONHEHHS npocbcccuouanmux 3aja4;

2) COOTBETCTBHE MPECTABICHHBIX B TOPT(HOIHO PE3yIBTaTOR JNBHBIX 331249 TPeO: Yy 3a/[aHus.
Jluana3soH 3HaYCHHIT:

OueHka «5 (OTIMYHO)» - Pe3yJIbTaThl ¢

TPeGOBAHMAMH H YCTOBHAMH.

Onenka «4 (X0poIo)» - pe3ysIbTaThl BHIONTHCHHA MPOpECCHOHATBHBIX 3a/1a4 MPE/ICTAB/ICHE! TIONHOCTBIO, HO HE B TIOTHOM COOTBETCTBHH CO BCEMH
TPeGOBAHMAMH H YCTOBHIMH (MMEIOTCS HE3HAYHTEITbHBIC HECOOTBETCTBIA, HE BIMAONIHE Ha obliiee KayecTBO Pe3yNbTaTa BBITONHEHHS 3a/[auH).

Orerka «3 (YI0BJICTBOPHTEITBHO)» - PE3YTETATHI BB pod JMBHBIX 33124 MPEICTABICHBI HE B TIONHOM COCTaBe H/HITH HE COOTBETCTBYIOT
TpeGOBAHHS H YCITIOBHAM (HMEIOTCS 3HAUHTENHHBIC HECOOTBETCTBHS, BIHAIONIHE Ha 0GIIee KAUeCTBO PE3y/IbTaTa BHIIONHEHHS 3a/1auH).

JIBHBIX 3a71a4 MPE/ICTABICHBI MIOJHOCTBIO H B TIOJTHOM COOTBETCTBHH CO BCEMU

- OIHCaHHE IMOKa3aTelieil u KPUTEPUCB OLCHUBAHMS, HIKAJIbI OICHUBAHUA (C Juara3oHoM 3HaquHfI);

OreHnBaHKE OCYIIECTBISETCS C UCIIONb30BaHNEM 3-0aIbHOM HIKAIIBI.

Kputepuu oneHuBaHus:

1) monHOTA TIpeICTaBIeHNs B TOPTQOINO PE3YIBTaTOB BHIIOIHEHHS TPOGEeCCHOHATIBHBIX 3a/1a4;

2) COOTBETCTBHUE MPECTABICHHBIX B OPT(OINO pe3yIbTaTOB BHIMOIHEHUS TPO()ECCHOHAIBHBIX 33124
TpeOOBaHMIM 1 YCIIOBHSIM 33JaHUS.

OreHka «5 (OTIIMYHO)» - pe3yNIbTaThl BHIIOIHEHHS PO eCCHOHATIBHBIX 3a/1a4 TPE/ICTABICHBI MTOJTHOCTHIO
1 B ITIOJTHOM COOTBETCTBHH CO BCEMH TPEOOBAHISMHU M YCIOBHAMH.

OreHka «4 (XOpoIIOo)» - pe3yJIbTaThl BHITOTHEHUS MPO(EeCCHOHANBHBIX 3a/1a4 MTPECTaBIeHBI TIOIHOCTEIO,
HO HE B [TOJTHOM COOTBETCTBHH CO BCEMH TPEOOBAHMAMH U YCIOBUSIMH (MMEIOTCSI HE3HAYNTEIbHbIE
HECOOTBETCTBHS, HE BIUSIONINE Ha 00Ilee Ka9eCTBO Pe3ysIbTara BHIOTHEHUS 3a/1a4H).

Onenka «3 (YIOBIETBOPUTENHHO)» - PE3YIBTAThI BBITOIHEHNS MPO(ECCHOHANBHBIX 3a/1a4 MPEICTABICHBI
HE B MTOJJHOM COCTaBE H/WJIM HE COOTBETCTBYIOT TPEOOBaHHMS U YCIOBHUAM (UMEIOTCS 3HAYUTEIbHbIC
HECOOTBETCTBHS, BIUAIOIINE HA 00IIIee KaueCTBO Pe3yIbTaTa BEIIOITHEHHS 3aJa4H).




- XapaKTCPUCTHUKA KaIpOBOI'0 COCTaBa aTTEeCTAIlMOHHOM KOMHCCHH.

Kponussblit iMutpuii AnekceeBud

MocKoBCKUH aBUAlIMOHHBIN UHCTUTYT, CaMOJIETO-BEPTOIETOCTPOEHUE, HHXKEeHep, 2023

000 211 "Cormmonorus u ananutuka", Data Scientist, 3 roga
PaspaboTka anroputMoB aBToHOMHOTO yripasieHus BAC ¢ npumenennem . Pa3zpaborka
KOHCTPYKTOPCKOH JTOKyMEHTAITNH arperaroB KOJIOHKU HECYIIETO BUHTA BepToneToB. OIeHKa COCTOSHUS
MOJKOHTPOJIBHBIX TEXHUUYECKUX CUCTEM C LIEJIBIO ONPENEICHNS CTEIECHU MOBPEXKACHUS B KOHCTPYKIUAX U
arperarax. 3aHUMAaJICS UCCIIEOBAHUEM a3POAMHAMUYCCKUX XapaKTEPUCTUK MPOQUIISI IOTACTEH B
YCIOBHAX 00JIeIeHeHHS IOCPEICTBOM MareMaTiueckoro Mojenupoanus B ANSYS fluent. OnbiT 4 roza.

OcuHueB Makcum AHjapeeBud
Spocnasckuii rpagocTpoutensHbIi Komiemk, CI1O mo cienmanbrHOCTH CTPOUTETHCTBO U IKCILTyaTAIIHS
3MaHUi U coopyxeHui, 2018

OO0OO Anbmupa, pa3zpaboTuuk, 3 roga
Pazpabotka [10 mist BAC, skcrtyaraius B pexiMe IporpaMMIpYEMbIX TIOJIETHBIX 3aflaHuil, 3 rona

Keiit Anacracus CepreeBHa
VYpansckuil ¢enepanbHbIi yHUBepcuTeT nMeHH nepsoro Ilpesnaenta Poccun b.H. Enprnna, nmkenep mo
CIIEIMaTLHOCTH ABTOMATH3aIIMs TEXHOJIOTHYECKUX TIPOIECCOB U ITPOU3BOACTB, 2010
OO0 211, "Coruonorus 1 aHaJINTHKA", CHCTEMHBIN aHAJIMTHK, 4 Tona

VYpasneHue TpeOOBaHM U KOHCTPYKTOPCKOM JOKyMEHTaIus s pa3paboTku BAC, 3 roma

Hogocenos Winna B

HUKTOPOBUY

OI'bOY BO MockoBCKuil aBUAIIMOHHBIN HHCTUTYT (HAIMOHATBHBIA UCCIeI0BAaTEIbCKUN YHUBEPCHUTET),
OakaJiaBp 10 HampaBJICHUIO TOATOTOBKH JIMHTBHCTHKA, 2021
00O 1T, cucremusrit ananuTuk o Hanpasienuio bAC, npenogasarens 110 B8 OOO 1T, 2 roga
Pa3paboTka cumynsaTopa 6ecriuiioTHEIX aBuannoHHbIX cucteM 1T BAC, pa3zpaboTka
nporpammHo-anmaparaoro kommiekca UMBAC ¢ ucmons30BaHHEM TEXHOJIOTHH UMITYIBCHBIX

HEUPOHHBIX CETEN

Karae Bukrop bopucosuu
WpxyTckmii ['ocynapcTBeHHBIN NeJarorniecKiuii MHCTUTYT, yUuTenb pu3nkn u napopmatuxu, 1993
00O 1T, npenogaBaTenb-MeTOIUCT, 2 Tofa. [10u€THBIN paOOTHHK BOCIIUTAHUS M ITpocBeneHus PO
(memarormyeckuii crax 29 ner)
COopxka, peMOHT, ylpaBisieMble H IPOrpaMMHUpyeMblIe TTONETHI, naiika, 3D MonenupoBanue u 3D nevars,

3 romga

5. Oprann3anuoHHO-MeIarornyecKue yCJIOBHs Pean3aiii 00pa3oBaTeIbHON MPOrPaMMbI
5.1. KagpoBoe o0ecnieuenne 00pa3oBaTeibHO MPOrpaMMbl

Ne Damuus, UM, Oo6pa3oBanue (kakoe |[MecTo ocHOBHOI padoThl, |OnbIT padoTsl B chepe |OTMeTKa O

I/l |0T4eCTBO JIMIA, yuyeOHoOe 3aBeieHHe | JOJIKHOCTD, Y4eHast BAC (pa3palorka, MOJIy4eHHOM
NPHBJIEKAEMOI0 K OKOHYMJI, IO cTeneHb, 3BaHue (IIpU NPOHU3BOJCTBO, COIIACHU HA
peaju3anuu OKOHYaHHS, Hannyun). Crax IKCILIyaTALUs) 00padoTky
o0pa3oBaTte/ibHOI1 MOoJIy4eHHas (K0/1M4€eCTBO J1eT) padoThl MEePCOHANBHBIX
NpOrpamMMbl (B T. Y.  |CHENHAILHOCTD) B JAHHOM WU JAaHHBIX
NeJaroru4eckoro AHAJOTHYHOM J0JZKHOCTH
padoTHHKa)

1 Peaﬂmauuﬂ 06pa3OBaTeJIBHOF0 TEOPETUICCKOI0 0/10Ka

1.1. Tpedunos [TaBen TamGoBcKuit 1T, paspaboruuk, Paspa6otka I1O i BAC u Tonyyeno

AnexcaHIpoBHY

TOCYy/apCTBEHHBII
TEXHUYECKUH
yHnuBepcurer, 2016,
CIICHAIUCT 110
HanpaBJICHUIO
Nudopmanronnas
6€30acHOCTh
ABTOMAaTHU3MPOBAHHBIX
cUCTeM

npenoaasarens AI10, 1 rox

MHKPOKOHTPOJIIIEPOB,
pa3paboTKa BUPTYaJIbHOM
MacTepcKoii (CHMyIsITOp
c6opku BBC), 2 rona




1.2. Hoocenos Unbs ®I'bOY BO Mockosekuit | 1T, CucTeMHBIH aHAIUTHK 1O Pa3paboTka cumynaTopa Tomyueno
Bukroposuy ABUALIMOHHBII HHCTUTYT Hanpasnenuto BAC, 2 rona GeCIUIOTHBIX
(HaIMOHANTBHBIH aBHAIMOHHBIX cuctem 1T
HCCIIe10BATEIbCKUI BAC, paspaborka
ynuBepcurer), 2021, MPOrPaMMHO-aNMIapaTHOTO
Gakaasp 10 kxomiuiexkca MMBAC ¢
HaNpaBICHUIO HCTOJB30BaHUEM
NOArOTOBKH TEXHOJIOI'MH UMITYJIbCHBIX
JIunreucTrka HEHPOHHBIX ceTel
1.3. KaraeB Bukrop Wpkyrcknii 1T, npenoaasarenb-MeTOIHCT, C6opka, peMOHT, Tonyyeno
Bopucosuu TocynapcTBeHHblit 27 ner yhpaBisieMble 1
Mearoruyeckuit MIPOrpaMMHUPyEMBbIE
HMHCTHTYT, 1993, yunrens monéTkl, maiika, 3D
(bu3uKH U HHPOPMATUKH MozxenupoBanue u 3D
nedars, 3 roga
1.4. Jlopommna Onbra $IrbOYBO 00O "1T", npenonaBarens 1 Tomyueno
AHaroinbeBHa "Cesepo-Kaskasckas IO, 1 rox
aKaJIeMMs TOCCITYXObI",
2009, Menemxep
TOCYapCTBEHHOTO H
MYHUIIUMIIAJIBHOTO
yIIpaBIeHHS
2 Peasm3anust 6;10ka NPaKTHYeCKOIl MOATOTOBKH
2.1. Ipiapimos bynar OI'bOY BO Bypsrckas OI'BOY BO Bypsrckas 'CXA 2 roza, DKCIuTyaTays Tlony4eno
ConHOMOBUY T'CXA um. B.P. uM. B.P. ®ununnosa, Jlonent, CeJIbCKOX035HCTBEHHBIX
®umnmosa, 2015, KaHU1aT Jponos DJI Agras T20.
YueHslil arpoHOM CeJIbCKOXO3HCTBEHHBIX HayK, O6paborka noeit
JIOLIEHT, 6 JIeT repouIMAaMy 1
nHcekrunugamu. O6ydenue
CTYJIGHTOB. DKCILTyaTalus
npona DJI Mavic 3 M juist
TOYHOTO 3eMIIEICIHS.
Bwmecrte co cry
2.2. TlaBnoB Anexceit Bocrouno-Cubupcknii BCI'YTY, noueHr, kad. Pazpa6otka BITJIA n Tomyueno
Huxonaeuu rocylapCTBEHHBII Camorero- u SKCILTyTaTalus
TEXHOJIOTHYECKHI BEPTOJIETOCTPOCHHE, K.T.H, 22
ynusepcurer, 2002, roaa
Texnonorus
MalIMHOCTPOCHUSA
2.3. Xanraxaesa Haranbs Bypsarcknii punman BCTYTY, noueHr kad. Vipasnenue BAC Tomyueno
Bascxananosna Hosocubupckoro Tpuknagnas nadopmaruka,
TOCyapCTBEHHOIO CTaTUCTUKA U aHAJIU3 JTaHHBbIX,
yHuBepcurera, 1997, K.T.H., IOLIEHT, 25 j1eT
MaremaTtuk-nporpaMmuc
T, MEXaHHK
2.4. Wrurunos 'apma Tomckuii HHCTUTYT BCI'VYTY, noueHr, kad. Paspabotka cuctemsl ITomydeno

Bopucosuy

ABTOMAaTHU3MPOBAHHBIX
CHCTEM YIIPABICHHS
PAIIHODIIEKTPOHHUKH,
1992, KoncrpyupoBanue
U [IPOU3BOACTBO
pajiHoanaparypel,
HMH)XEHEPKOHCTPYKTOP-TE
XHOJIOT

"BbluucIuTeNIbHbIE U
PaMOIEKTPOHHBIE CUCTEMBI",
K.T.H., 27 et

ynpasienust BITJIA

Peanu3zanust HTOroBoii arrecranuu (B TOM YucJe ¢ yKa3aHueM /IelCTBYIOLIUX CIENHATNCTOB B
npoguasHoii cepe BAC)

3.1. Kponusnsrit Imurpuii MockoBckuit 000 311 "Coumonorus u Pa3spaboTtka anroputMoB Tlony4eno
AnexceeBrY ABHALIMOHHBIIl HHCTHUTYT, ananutuka", Data Scientist, 3 aBTOHOMHOI'O YIIPaBJICHUs
CaMos1€T0-BEepTONETOCTP roga BAC ¢ npumenennem MU.
oenue, 2023, unxeHep Paspabotrka
KOHCTPYKTOPCKOM
JIOKYMEHTALUH arperaTtoB
KOJIOHKH HECYILIETO BUHTA
BeproneToB. OLeHka
COCTOSHHUS
TIOAKOHTPOJIBHBIX
TEXHHYECKUX CUCT
3.2. Hosocenos Uibs @I'bOY BO Mockosekuit | 1T, CucreMHbli aHAIUTHK 1O Pazpabotka cumynsTopa Tonyueno
Buxroposuu ABUAIMOHHBIN HHCTUTYT HanpasneHuio BAC, 2 rona OeCITHIOTHBIX
(HAUMOHAIBHBIN aBUALMOHHBIX cuctem 1T
HCCIIEI0BATEIbCKHI BAC, pa3paboTka
yuuBepcurer), 2021, [IPOrpaMMHO-AIIIAPaTHOIO
GakanaBp 1o xomruiekca UMBAC ¢
HanpapJICHUIO HCIIOJIb30BAaHUEM
TIOJITOTOBKU TEXHOIOTHH UMITYJIbCHBIX
JIunrBucTHka HEHPOHHBIX ceTel
3.3. Keiir Anactacus Vpanbckuit 00O 311 "Conunonorus 1 VipaBnenue TpeOOBaHUS 1 Tomyueno
CepreeBHa (enepanbHbli aHaJIUTUKA", CHCTEMHBII KOHCTPYKTOPCKOM

YHUBEPCHTET HMEHH
nepsoro [Ipe3unenra
Poccun B.H. Enbiuna,
2010, unxenep 1o
CIELHANbHOCTH
ABTOMaTH3aLus
TEXHOJIOTHYECKHX
MPOLIECCOB U
TIPOU3BOJICTB

aHaJNTHK, 4 Toa

JIOKYMEHTALAST JUIst
paspaborku BAC, 3 roga




3.4. Karae Bukrtop WpxyTckuit 1T, npenoaBarenb-METOAUCT, COopka, peMOHT, ITomydeno
Bopucosuy TocynapcrBeHHbli 27 ner yIpasisieMble 1
TIeIaTOrHIeCKUi MPOTrpaMMHpyeMbIe
MHCTUTYT, 1993, yunrens monéThl, naika, 3D
¢bu3KKN 1 HHHOPMATUKH MozenupoBanue u 3D
rne4arhb, 3 ronua
3.5. Ocunues Makcum SpocnaBckuit 00O Aunbmupa, Pa3paborduk, Paspabotka I10O st BAC, Tonyyeno
AmnppeeBnd TPafoCTPOUTENbHBII 3 rona SKCIUTYaTalusl B PEXNME
KoJutek, 2018, [IPOrpaMMUPYEMbIX
Crenpanuct mno TONIETHBIX 3aJaHui, 3 rona
CTPOUTEILCTBY U
9KCITyaTaluy 30aHuH 1
COOpYKEHHIT

5.2. YueOHO-MeToau4YecKoe o0ecnieyeHre 1 MHGOPMALMOHHOE COMPOBOKAEHNE

YuyedHO-MeTOANYECKHE MaTepuaJjbl

Mertoabl, popMbl U
TEeXHOJIOTHH

Metonuyeckue pa3padoTk,
MaTepuaJibl Kypca, yuyeOHasi iuTeparypa, pecypcsl cetu UHTepHer

O0pazoBarenbHbI TEOPETHYESCKHIA OIIOK

Mognyis 1

Monyis 1

Mertozsl: MOTYITBHOE,
KOHTEKCTHOE, IPOOIeMHOE,
MPAKTHKO-OPHEHTHPOBAHHOE
obyuenue

DOpMBI: JEKIUH C
HCIIOJIb30BAHHUEM Myﬂanme):ma,
MPAKTHYSCKUE 3aHSTHS,
camocTosTelbHas pabora.
TeXHOIOTHH: IEKTPOHHOE
o0y4eHue, JUCTaHLNOHHbIC
00pa3oBaTesbHbIE TEXHOIOTHH,
0TpaboTKa HABBIKOB Ha
CHMYJISATOpE W/WIN B
NPAKTHYECKOi 1aboparopun.

MeTtonuueckue pazpaboTKu:

TInaHe! IpaKTHUECKUX 3AHATHI
TlosicHeHHs K BBIMOTHEHUIO MPAKTHYECKHX 3a{aHHUiT

Marepuaisr:

OnopHble KOHCHEKThI JEKIMH.
TlpeseHTalMOHHBIE MAaTEPHATTBI K TEME.
TIpakTUdecKue 3a1aHUs.

TecToBbIE BONPOCHI JUIS IPOBEPKH 3HAHMIL.
3aaun U1 CaMOCTOSTENLHO# PaboThI.

VueGuas nureparypa / Pecypest cern Mnteprer

Hopmarunas 6aza:

1. Hupkyssip 328-AN/190 UKAO. becnunorhble aBuaunonnsie cucremsl (BAC).

2.TOCT P 56122-2014 Bo3xyusslii Tpancnopt. becnunorHble aBualioHHkle cucteMbl. O6ime TpeboBanus.

3.TOCT P 59519-2021 BecnmoTHble aBHALMOHHbIE CHCTEMBI. KOMIOHEHTE! GeCTIoTHBIX aBHAMOHHEIX cicTeM. Crienudukarus u odmme
TEXHUYECKHE TPEOOBAHHS.

4. Tpukas MUHHCTEPCTBA TPY/IA M COLHMAIILHOM 3alHTBI Poccuiickoit O ot 14 urons 2021 roma N 469 «O6 yreepskaeHun
npoeccHoHaNBHOTrO cTanaapra «Ciecapb-cOOPIIMK JIeTATEIbHBIX AMIAPaTOB).

VuebHo-MeTonuueckoe obecrneuenue

1. Jlukco, B. B. CoBpemennas Gecrimnornas Texunka. Mocksa: ACT, 2023. - 192 ¢. ISBN 978-5-17-158629-4.

2. BecnuIIOTHBIE JIeTaTeNbHbIE armnaparsl. [IpoGaeMbl IPOEKTHPOBaHHs i dKCIUTyaTamun: Mosorpadus / Topstaes H. B., Epramues [I.C., ITonTaBckuit
A.B., Komenes H. 1., FOpxos H.K. - ITensa, 2023. - 306 c. ISBN: 978-5-907666-77-1

3. AHaJi3 HOPMATHBHO-IPaBOBOii a3kl B cepe pa3paboTKH, cepTH(UKALIH I TPUMEHEHHUs GECITHIOTHBIX 2
®enepauun Pagynues M.B., Cepebpsikos A. C., Tuxonos A. . CTHH. 2022. Ne 11. C. 48-52

OcHoBHas uTEpaTypa

1. V. Buapa Maiibie GecrMIOTHBIE JIeTaTelIbHbIE AIaparhl: TEOpHs ¥ npakTuka / Pangan Buapx V., Tumoru MaxJIitn V; nepesox A. WM. JleMbSHUKOB;
nox peakuueii I. B. Anues. — Mocksa: Texuocdepa, 2015. — 312 ¢. — ISBN 978-5-94836-393-6. — Texkcr: anexrpouusiii // Ludposoit
o6pasosarenbHslii pecype IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/36871.html

2. Wemaunos K. K., Karenos A. M., Koctiommn K. B., Opnos C. A. PaspaGorka uudposoii mogenu BIUIA camonersoro tuma // 19-s1 Meskaynapognas
KOH(EePEHIHs «ABHALMS H KOCMOHABTHKa», 23—27 HosGps 2020 r., Mocksa: Tes. M.: ITePo, 2020. C. 59-60

3. KoBanés, M. A. becnuoTHbIe JieTaTeIbHbIE aNaparsl BEPTHKAILHOTO B3jeTa: cOopka, HACTPOHKa M MPOrpaMMUPOBaHNE: yueOHOe nocobue as
00y4alOLIXCS [0 MPOrpaMMe JOMOMTHATENEHOTO NpodeccHoHaTbHOro obpasosanus "CHOpKa, HACTPOIKa U POrPAMMHPOBAHHE GECITHIOTHBIX
JIeTaTeNbHBIX alapaToB BepTHKanbHOro B3era" / M. A. Kopanés, /1. H. OBakumsn; MHHHCTEPCTBO HayKH U BICIIEro obpasoBanus Poccuiickoit
®enepaunn, DeepaabHOE FOCYIapCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE yupekIeHHe BhIcIIero obpasosanus "CaMapckuil HALMOHAILHBIH
ucciesioBareNbekuii ynusepenter umenu akajaemuka C. IT. Koponesa (Camapcxknit yansepeurer)". - Camapa: Usn-so Camapekoro yn-ta, 2023. - 95 ¢.:
uiL; 20 cm.; ISBN 978-5-7883-2025-0: 27 5K3.

4. Haduxos, M. M. CGopka 1 HacTpoiika y4eGHOro KOHCTPYKTOPa GECIIHIOTHOrO JIeTaTelIbHOro anmapara: yyebHo-meroaunueckoe nocodue / M. M.
Hagukos; MunncTepeTBo HayKH H Bbiciiero obpasosanust Pocceniickoit Oeneparun, desepaibHoe roCy1apeTBeHHOE GIOKeTHOE 06pa3oBaTebHOe
yupeskeHue Boiciuero odpasosanus "Kasanckuii AIbHBIIA aTe/IbCKMH TexHuueckuii ynusepeuter umenu A. H. Tynonesa-KAW", CYHI
Wnxenepnpiii muueii-unrepuar KHUTY-KAU. - Kasaus: [vipaacos 1. H., 2023. - 56, [3] c.: us. ui.; 20 cm.; ISBN 978-5-6051159-3-9: 80 k3.
JlomoTHUTe bHAS THTEPATypa:

1.I'Bo3zeBa B. A. MHTe/LIeKTyaIbHBIC TEXHOIOTMH B O€CIIIOTHBIX cucTeMax. YueOuuk. MTHOPA-M, 2021. - 176 c.

2. Pa3paboTka GecnmioTHbIX TpaHcnopTHbIX cpeacts / [aomans Jlto, Jutons JIn, [3e Tan [1 ap.]; nepesox ¢ anrmiickoro I1. M. BomGakoBoii. -
Mocksa: JIMK Tlpecc, 2022. - 245 ¢.: uB. Wi, nopr., Tabi.; 24 cm.; ISBN 978-5-97060-969-9: 200 3x3.

3. Cosjtanue NPOM3BOICTBEHHOI AYEHKH LISl CEPUITHOTO M3rOTOBJIEHHS GECITUIOTHOTO JeTaTetbHoro annapara Antunos /1. B., Kprokosa A. K.,
Txauenko A. A. 3sectus Ty/bcKoro rocynapcTseHHoro yuusepenrera. Texuuueckne Haykn. 2023. Ne 9. C. 572-578.

1x cucteM B Poce

Bbiok npakTrnieckoil moAroToBku

Monyis 2

Monyis 2




Mertozpl: MOyIBEHOE,
KOHTEKCTHOE, IPOOIeMHOE,
TIPaKTHKO-OPUEHTHPOBAHHOE
obyuenue

DOopMBI: IPAKTUYECKUE 3AHATHL.
TexHonOruu: AMEKTPOHHOE
oOyuenue, oTpaboTKa HaBBIKOB HA
CHMYJIITOPE W/WIIN B
TIPaKTHYECKOH 1abopaTopun.

Marepuaisr:

Hopmarunas 6aza:

OcHosHas uTEpatypa

MeTtonuueckue pazpaboTKu:

TInaHe! npaKTHYECKUX 3AHATHI
TlosicHeHHs K BBITOTHEHUIO MPAKTHYECKHUX 3a{aHHiT
Unctpykimu 1o pabote ¢ 060p;

nporpa 00

TlpakTuueckue 3aaHus H/uIn Kefichl

VueGuas nureparypa / Pecypesi cern Unteprer

1. Hupkyssip 328-AN/190 UKAO. becnunorhbie aBuaunonnsie cucremsl (BAC).

2.TOCT P 56122-2014 Bo3xyusslii Tpancnopt. becnunorHble aBualioHHbIe cucteMbl. O6ime TpeboBaHus.

3. TOCT P 59519-2021 BecnuioTHbIe aBHALHOHHBIE CHCTEMbI. KOMITOHEHTbI GECITMTOTHBIX aBHAMOHHEIX crcTeM. Crenudukanms u odmue
TEXHUYECKHE TPEOOBAHHS.

YuebHo-MeTonuueckoe obecrneuenue

1. JIukco, B. B. CoBpemennas Gecrunornas Texauka. Mocksa: ACT, 2023. - 192 ¢. ISBN 978-5-17-158629-4.

2. BecrnunorHsle neTaTenbHbIe ammnaparsl. IIpoGmeMbl IPOEKTHPOBAHHS i SKCITyaTauun: Mosorpacdus / Topsaes H. B., Epramues [I.C., Tontasckuii
A.B., Komenes H. 1., FOpxos H.K. - TTensa, 2023. - 306 c. ISBN: 978-5-907666-77-1

1. V. Buapa Mabie GeCnnIOTHbIE JeTaTelbHbIE alnaparbl: Teopus 1 npaktuka / Paugan buapa V., Tumoru MakJIsitn V; nepesox A. 1.
JlembsinnkoB; nox pepakuueii I. B. Annes. — Mocksa: Texuocdepa, 2015. — 312 ¢. — ISBN 978-5-94836-393-6. — TekcT: 31IeKTPOHHBIIA //
Lndposoii obpasosarenshbiii pecype IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/36871.html

2. Hcmannos K. K., Karenos A. M., Kocrioumn K. B., Opios C. A. PaspaGorka mudposoit mogenu BIUIA camonersoro tuma // 19-1
MesxayHapoanas KOH(pepeHIus « ABHALIA U KOCMOHABTHKa», 2327 HoaOps 2020 ., Mocksa: te3. M.: ITePo, 2020. C. 59-60

3. KoBanés, M. A. becnuoTHbIe JieTaTeIbHbIE aNaparsl BEPTHKAILHOTO B3jeTa: cO0opka, HACTPOHKa H MPOrpaMMUPOBaHNE: yueOHOe nocobue as
00y4alOLIXCS [0 MPOrpaMMe JOMOMTHATENFHOT0 NpodeccHoHanbHOro obpasosanus "CHOpKa, HACTPOIiKa H POrPaAMMHPOBAHHE GECITHIOTHBIX
JIeTaTeNbHBIX alapaToB BepTHKanbHOro B3era" / M. A. Kopanés, /1. H. OBakumsn; MHHHCTEPCTBO HayKH U BRICIIEro obpasoBanus Poccuiickoit
®enepaunn, DeepaabHOE FOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE yupekIeHHe BhIcIIero obpasosanus "CaMapckuil HALMOHAILHBIH
ucciesioBatenbekuii ynusepenter umenu akajaemuka C. IT. Koponesa (Camapcknit yansepeurer)". - Camapa: Usn-so Camapekoro yn-a, 2023. - 95 ¢.:
uiL; 20 cm.; ISBN 978-5-7883-2025-0: 27 5K3.

4. Haduxos, M. M. CGopka 1 HacTpoiika y4eGHOro KOHCTPYKTOPa GECIIHIOTHOrO JIeTaTelbHOro anmapara: yyebHo-meroanueckoe nocodue / M. M.
Hadukos; MuHHCTEPCTBO HayKH H BBICIIEro obpasosanus Poccniickoii Genepauun, GeaepanbHoe rocy1apeTBEHHOE BIOKETHOE 00pa3oBaTeIbHOe
yupeskeHue Boiciuero odpasosanus "Kasanckuii na AIbHBII
Wnxenepnpiii muueii-unrepuar KHUTY-KAU. - Kasaus: [vipaacos [I. H., 2023. - 56, [3] c.: us. ui.; 20 cm.; ISBN 978-5-6051159-3-9: 80 k3.
JlonoHUTe bHAS THTEPATypa:

1.I'Bo3zeBa B. A. MHTe/IeKTyalIbHBIC TEXHOIOTHH B OECIIIOTHBIX cucTeMax. Yuebuuk. MTHOPA-M, 2021. - 176 c.

2. Pa3paborka GecnmioTHbIX TpaHcnopTHbIX cpeacts / [aomans Jlto, Jutons JIn, [3e Tan [1 ap.]; nepesox ¢ anrmiickoro I1. M. BomGakoBoii. -
Mocksa: JIMK Ilpecc, 2022. - 245 c.: us. ui., nopr., Tabi.; 24 cm.; ISBN 978-5-97060-969-9: 200 3xk3.

aTe/IbCKUH TexHuueckuii ynusepeuter umenn A. H. Tynonesa-KAW", CYHI

HndopmannoHHoe conpoBokIeHHe 00pa30BaTeJbHOI HPOrpaMMbl

JJIeKTPOHHBIE 00pa3oBaTe/IbHbIE Pecypchbl

DJIeKTPOHHbIE
HH(OPMALMOHHBIE Pecypchl

O0pazoBaTenbHbI TEOPETHYESCKHIA OIIOK

Monyis 1
Monyas 1
1. Poccuiickue OGecnmornuku // CaiiT-tiopran s 1. Poccuiickue Oecrnmnornuku // CaiT-opran s KOHCONMIALMHU IpPEeJCTaBUTENICH
KOHCOJIH/IALIUH MpeJICTaBUTENeH 6eCrmIOTHOTO OecnmyloTHOrO  coobliecTBa Ha OXHOM pecypce, ¢ Lenblo Gonee  MIOTHOrO

coo01IecTBa Ha OHOM pecypee, ¢ Lelblo Ooiee II0THOro
B3aUMOJIEHCTBUA BHYTPH OTpacid H  (OPMHUPOBAHUS
equHoro MH(pOPMALMOHHOrO moNs. - Pexum jpocryma K
caiTy:
https://russiandrone.ru/publications/bespilotnye-letatelnye-
apparaty/

2. BecnunorHele JerarenbHble anmaparsl - BITJTA.
JIpoHsI. Hcropus. / npodeccHoHaIbHOE
HMHTEPHET-COOOIIECTBO, CIIPABOYHBII nopTan no BIUJIA.
Pexum JocTyna caiTy:
http://avia.pro/blog/bespilotnye- letatelnye apparaty-drony-i
storiya an «Poccuiickoe o6pazoBanne www.edu.ru»

B3aUMOZCHCTBUSL BHYTPHU OTpaciu U GOPMUPOBAHHS SAUHOTO NH(POPMALIMOHHOTO MOJISL. -

Pexum jocTyna K caiity:
https://russiandrone.ru/publications/bespilotnye-letatelnye-apparaty/
2. Becnmnorneie  nerarenshble  anmaparbl - BITJIA.  [ponsl. Uctopus. //

npoh)eCCHOHAIBHOE HHTEPHET-COOOLIECTBO, CripaBo4Hblii mopran 1o BIUTIA. - Pexum
noctyna K caiity: http://avia.pro/blog/bespilotnye-letatelnye-apparaty-drony-istoriya an
«Poccuiickoe oO6pazoBanue www.edu.ruy

Bbiok npakTrnieckoil moAroToBku

Mognyis 2
Monyas 2
1. Poccuiickue OGecrmornuku // CaiiT-niopran s 1. Poccuiickue Oecrnmnornuku // CaiiT-opran s KOHCONHIALMHU IpPEeJCTaBUTENICH
KOHCOJIH/IALIUH MpeICTaBUTENeH 6eCrmIOTHOTO OecnmyIoTHOrO  coobliecTBa Ha OXHOM pecypce, ¢ Lenblo Gonee  IMIOTHOrO

coo01IecTBa Ha OHOM pecypce, ¢ Lelblo Ooiee II0THOro
B3aUMOJICHCTBUA BHYTPH OTpacid H  (OPMHUPOBAHUS
equHoro MH(pOPMALMOHHOrO moNs. - Pexum jpocryma K
caiTy:
https://russiandrone.ru/publications/bespilotnye-letatelnye-
apparaty/

2. BecnmnorHele JerarenbHble ammaparsl - BITJIA.
JIpoHsI. Hcropus. / npodeccHoHaIbHOE
HMHTEPHET-COOOIIECTBO, CIIPABOYHBII nopTan no BIUJIA.
Pexum JocTyna caiTy:
http://avia.pro/blog/bespilotnye- letatelnye apparaty-drony-i
storiya an «Poccuiickoe o6pazoBanne www.edu.ru»

B3aMMOZCHCTBUSL BHYTPHU OTpaciu U GOPMUPOBAHUS CAUHOTO NH(POPMALIMOHHOTO MOJISL. -

Pexum jocTyna K caiity:
https://russiandrone.ru/publications/bespilotnye-letatelnye-apparaty/
2. Becnmnorneie  nerarenshble  anmaparbl - BITJIA.  ponsl. Uctopus. //

po(h)eCCHOHAIBHOE HHTEPHET-COOOLIECTBO, CripaBo4Hblii mopran 1o BIUTIA. - Pexum
noctyna K caiity: http://avia.pro/blog/bespilotnye-letatelnye-apparaty-drony-istoriya an
«Poccuiickoe o0pazoBanue www.edu.ru»

5.3. MaTepl/laJ'll)HO-TeXHl/l‘leCKl/le YciaoBus peajindaliuu nNporpaMmmMmabl




MecToHaXO0XKIeHHE U

KOpuanyeckue ocHOBaHUsI

Hannune u xapakTepucTuka

n/m XapaKTepUuCTUKaA HCITOJIB30BAHUSA HHq)paCprKTypr, OGOPYHOBaHI/Iﬁ
noMenieHui (IOMIAAKHU), |moMemieHu# (UI0MAAKN), |(MPOU3BOACTBEHHAS], KOMIILIOTEPHAa,
NpeaAHasHAYCHHbIX T1JI NpeaAHasHAYCHHBbIX 1JIs TCJICKOMMYHUKAIIHOHHAA,
peaaun3anuu peaaun3anuu MyJILTHMeHHﬁHaSI nnq)paCprKTypa,
o0pa3oBare/bHOM o0pa3oBarTe/bHOM 000opy10BaHue, OCHALIEHUE YUeOHBIX
MPOrpaMMblI nporpamMmmsl. B ciryuae AyAMTOPHA M WHBIX MOMeEIIeHN I

NMPUBJICYCHUSA K (HJIOIII&[[OK), NnpeaAHasHAa4YCHHbIX 1JIs1

peaaun3anuu peaausanuu 06pa30BaTeJILHOﬁ

o0pa3oBarTe/ibHOM NMPOrpamMMbl

nporpamMmMbl NAPTHEPCKUX

OpraHu3anui u

NMpeANnpPUATH,

YKa3bIBAKOTCHA TOKYMEHTBI,

noATBEPKAAIOLINE

IOPUINYECCKHE OCHOBAHUSA

NMPUBJICYCHUSA K

peau3anuy UTOrOBOM

arTTeCcTalmu IIpO(bPlJILHbIX

OpraHu3anui u

npeanpusTuii (10roBop

apeHabl, 10TOBOP

(coramieHue) o ceTeBoOM

peaaun3anuu

o0pa3oBaTejibHBIX

NMporpaMMm, HHOM

MOATBEP KA NI

JOKYMEHT).

1. Peanusauus 06pa30BaTeIbLHOrO TEOPETUUESCKOrO OII0KA
MockoBckast 0611, JIeHHHCKHIA T.0., T. ApeH/IHBII OrOBOP HEXHIIOTO OGpa3oBartenbHbIil TECOPETHUESCKUI OIIOK peann3syercs B
Bunnoe, yn. Onumnuiickas 4 nomerenust Ne 15 ot 25 anpens 2024 JMCTaHIOHHOM (popmare (OHIAiH), I HANISAHBIX
roza JIEMOHCTPAIHii 060PYyI0BaHUS €CTh HEXKHIIOE TOMEIICHHE

wiomaaesio 150 M. KB., BICOTa 6 M, GECIIPOBOIHON HHTEPHET,
ckopocTbio He MeHee 100 Mout/c, anekrpudectBo — 220
Boust (2 kBT)
Oo6opynoBanue:
Kganpoxonrep I'eockan [Tnonep Munu (06pa3oBaTenbHbIi
KBaJIpokonTep ¢ QyHKUUSIMH JOBEPEHHOM cpeibl) — 15 wrt.;
Ksazpoxonrep I'eockan [Tinonep (MHOrO(YHKIHOHATBHBIH
y4eOHO-METOUYECKHI KOMILIEKC C (hyHKIMSIMH JOBEPEHHOM
cpensl) — 15 mr;
Ha6op st coopku rpy30Boro kBaapokontepa Ha pame XL 9
390 mm, ¢ moxynem GPS u cucremoii copoca — 1 mr.;
Hab6op st cGopku roHOYHOro KBajpokorrepa Ha pame X 328
328 MM — 2 mT,;
Ha6op s cGopku roHo4HOro KBajpokorrepa Ha pame XL 7
294 MM — 2 mt.;
Hab6op st cGopku roHo4HOro kBajgpokorrepa Ha pame XL 8
360 MM — 2 mT.;
TIporpammuoe obecriedeH e — CUMYIISTOP MOJICTOB H
BUpTyasbHas Mactepckas «1'T Mupy, Bxopsuiee B Peectp
OTEYECTBEHHOTO IPOrPaMMHOT0 obecredeH s (peecTpoBas
3anuck Ne21688 ot 07.03.2024), cobGerBenHast pa3paboTka
000 «1T»
TIporpammuoe obecredenne «Kammycy, Bxozsiiee B Peectp
nporpamm it OBM (CBHIETENLCTBO O FOCYAAPCTBEHHOM
peructparmu nporpammsl 1t O9BM Ne2023669564 ot

1.1. 15.09.2024)

Peanuzarus 6moka HpaKTH‘ICCKOfI TIOATOTOBKH




Bocrouno-Cubupckuit
roCy/lapCTBEHHBIIl yHHUBEpCUTET
TEXHOJIOTHIi U yIIpaBIICHHUs

PecryGnuka Bypsrus, r. Vian-Yu, yi.

Kimrouesckas, 1. 40B

JloroBop o ceteBoii popme
peanu3anuy 00pa3oBaTeIbHbIX
TIporpaMm

Ilomeenne, pacnonoXkeHHoe N0 ajapecy: I. YiaH-Yio, yi.
Kurouesckas, 1. 40B, crpoenue 5 (xopimyc 24)

Ayn. 24-110, IMnomans 120 M2, WiFi, [IpoBoxHO#i HHTEpHET,
Vuebuas mebenb

BILTA:

Camoc6opka FPV-kBagpokonTepa Ha pame 390 MM
Camoc6opka FPV-kBaspokomnrepa Ha pame 360 MM
Camoc6opka FPV-kBagpokonTepa Ha pame 328 MM
Camoner SkySurfer RC Plane 2000

3apsaHoe ycrpoiictBo iIMAX B6

BapsigHoe ycrpoiicrso LiitoKala Lii PD4
Tepenarunk FrSky Taranis X9 Lite

OprrexHuKa:

Tlepconanbhsrit kommbiorep Core i5 LGA 1151 (unB. Ne
11T000028-35) - 8 mT.

Mouutop Acer V226HQLBbd (unB. Ne IITT000038-45) - 8 .
HoyTt6yx ACER Aspire E5-575G-32GZ (unB. Ne
11T000049,50) - 2 wr.

Hoyt6yx MSI GP62 6QF (unB. Ne IIT000048) - 1 .
M@V KYOCERA Ecosys M2040DN (uns. Ne ITT000024)
M®Y KYOCERA Ecosys M625cdn (uuB. Ne LIT000025)
TIpoexrop Epson EB-X31 (uuB. Ne IIT000027)

Tpunrep crpyitnsiii Epson L120 (uaB. Ne I1T00002)

Kommbrorepsr ocnaenst [10 s nactpoiiku BBC u
nazemuoit cranuuu (QGroundControl, Mission Planner),
CUMYJISITOPAaMH MONETA U BUPTyasibHON MacTepckor «1T
Mup» u apyrum I1O ms BAC.

O6opynoBaHue:

3D npuntep Creality Ender 3

Pacxonnuku s 3D-nipuntepos
®pesepHo-rpaBupoBabHbIi cTaHOK Roland MDX-40A (uHB.
Ne ITT000007)

Cranok st 3atouku ppe3 GS-6 (uuB. Ne LITO00008)
Jlazepuslii cranok Kamach IT 1290 AS (uus. Ne ITT000009)
Manerii nasepusiit packpoitmuk VENO mini 320 (1aB. Ne
1IT000010)

Pexymuit mnorrep Roland CAMM-1 GS-24 (uHB. Ne
1IT000018)

3D ckanep Range Vision Smart (uuB. Ne LIT000019)
HacronbHblit Tokapuslii cranok Optimum TU2004 (uuB. Ne
11T000021)

Jlenrounslit cranok BS-280G (uus. Ne IIT000023)
Ocummorpad mupposoit ADS-2111M (unB. Ne IIT000053)
Mucrpymentst qust quarnoctuxu / nepexrosku bBBC -
JlaGoparopuslit 6nok nutanus Zhaoxin RXN 603D (uuB. Ne
1IT000054-58)

Kommpeccop nopunesoii AB-100/360 (unB. Ne I[T000059)
TasutbHoe o6opynoBanue - [asbhas cranus LUKEY-853D
Beprukanbhblii 6eckoHcONbHBIN cTaHOK Butsazs 6HS52 (uHB.
Ne ITT000071)

3arounoii cranok JBG-200 (uuB. Ne I[T000072)
MucrpymenTs! qus quarnoctuxu/aedexrosku bBC -
Mymnberumerp Mastech MS8229 (unB. Ne LIT000060-64)
TIporpammarop ChipProg-481 (uns. Ne ITT000065)

Tlomerenue, pacronoxeHHoe 10 ajapecy: I. YiaH-Yio, yi.
Kuroueckas, 1. 40B, crpoenue 13 (kopmyc 13)

Ayn. 13-01, ITnomans 40 M2, WiFi, [IpoBoaHO# HHTEpHET,
VYuebnas medenb

OprrexHuKa:

TlepconanbHslit kommbiorep (nHB. Ne 21013422065582-93) -
11 m.

Mouutop Acer (uuB. Ne 21013422065582-93) - 11 wr.
IIpoexrop BENQ MP721c¢ (uuB. Ne 1101044964)

Oxkpan Hacrennbiii LUMIEN (unB. Ne C01158)

Kommbroreps! ocnaenst I1O s nactpoiiku BBC u
nHasemHoil cranuuu (QGroundControl, Mission Planner),
CUMYJISITOPAaMH NONETA U BUPTyasibHON MacTepckoit «1T
Mup» n apyrum I10 mns BAC.

Ob6opynoBanue:

3D npuntep CreatBot F430
3D npunTep Zenit DUO 300
3D ckanep Scanform L5

Ha miomiaike uMeeTcs mojaeTHas 30Ha.

TloppoGuee ocHalenue mwiomaaky cM. B Ilpuiokenun Ne2 k
JloroBopy o ceteBoii popme peann3auny nporpaMm.

Peanu3anys HTOroBOM aTTecTalun




3.1.

Bocrouno-Cubupckuit
roCy/lapCTBEHHBIIl yHHUBEpCUTET
TEXHOJIOTHIi U yIIpaBIICHHUs

PecryGnuka Bypsrus, r. Vian-Yu, yi.

Kimrouesckas, 1. 40B

JloroBop o ceteBoii popme
peanu3anuy 00pa3oBaTeIbHbIX
TIporpaMm

Ilomeenne, pacnonoXkeHHoe N0 ajapecy: I. YiaH-Yio, yi.
Kurouesckas, 1. 40B, crpoenue 5 (xopimyc 24)

Ayn. 24-110, IMnomans 120 M2, WiFi, [IpoBoxHO#i HHTEpHET,
Vuebuas mebenb

BILTA:

Camoc6opka FPV-kBagpokonTepa Ha pame 390 MM
Camoc6opka FPV-kBaspokomnrepa Ha pame 360 MM
Camoc6opka FPV-kBagpokonTepa Ha pame 328 MM
Camoner SkySurfer RC Plane 2000

3apsaHoe ycrpoiictBo iIMAX B6

BapsigHoe ycrpoiicrso LiitoKala Lii PD4
Tepenarunk FrSky Taranis X9 Lite

OprrexHuKa:

Tlepconanbhsrit kommbiorep Core i5 LGA 1151 (unB. Ne
11T000028-35) - 8 mT.

Mouutop Acer V226HQLBbd (unB. Ne IITT000038-45) - 8 .
HoyTt6yx ACER Aspire E5-575G-32GZ (unB. Ne
11T000049,50) - 2 wr.

Hoyt6yx MSI GP62 6QF (unB. Ne IIT000048) - 1 .
M@V KYOCERA Ecosys M2040DN (uns. Ne ITT000024)
M®Y KYOCERA Ecosys M625cdn (uuB. Ne LIT000025)
TIpoexrop Epson EB-X31 (uuB. Ne IIT000027)

Tpunrep crpyitnsiii Epson L120 (uaB. Ne I1T00002)

Kommbrorepsr ocnaenst [10 s nactpoiiku BBC u
nazemuoit cranuuu (QGroundControl, Mission Planner),
CUMYJISITOPAaMH MONETA U BUPTyasibHON MacTepckor «1T
Mup» u apyrum I1O ms BAC.

O6opynoBaHue:

3D npuntep Creality Ender 3

Pacxonnuku s 3D-nipuntepos
®pesepHo-rpaBupoBabHbIi cTaHOK Roland MDX-40A (uHB.
Ne ITT000007)

Cranok st 3atouku ppe3 GS-6 (uuB. Ne LITO00008)
Jlazepuslii cranok Kamach IT 1290 AS (uus. Ne ITT000009)
Manerii nasepusiit packpoitmuk VENO mini 320 (1aB. Ne
1IT000010)

Pexymuit mnorrep Roland CAMM-1 GS-24 (uHB. Ne
1IT000018)

3D ckanep Range Vision Smart (uuB. Ne LIT000019)
HacronbHblit Tokapuslii cranok Optimum TU2004 (uuB. Ne
11T000021)

Jlenrounslit cranok BS-280G (uus. Ne IIT000023)
Ocummorpad mupposoit ADS-2111M (unB. Ne IIT000053)
Mucrpymentst qust quarnoctuxu / nepexrosku bBBC -
JlaGoparopuslit 6nok nutanus Zhaoxin RXN 603D (uuB. Ne
1IT000054-58)

Kommpeccop nopunesoii AB-100/360 (unB. Ne I[T000059)
TasnbHoe o6opynosanue - [Tasnbnas cranius LUKEY-853D
Beprukanbhblii 6eckoHcONbHBIN cTaHOK Butsazs 6HS52 (uHB.
Ne ITT000071)

3arounoii cranok JBG-200 (uuB. Ne I[T000072)
MucrpymenTs! qus quarnoctuxu/aedexrosku bBC -
Mymnberumerp Mastech MS8229 (unB. Ne LIT000060-64)
TIporpammarop ChipProg-481 (uns. Ne ITT000065)

Tlomerenue, pacronoxeHHoe 10 ajapecy: I. YiaH-Yio, yi.
Kuroueckas, 1. 40B, crpoenue 13 (kopmyc 13)

Ayn. 13-01, ITnomans 40 M2, WiFi, [IpoBoaHO# HHTEpHET,
VYuebnas medenb

OprrexHuKa:

TlepconanbHslit kommbiorep (nHB. Ne 21013422065582-93) -
11 m.

Mouutop Acer (uuB. Ne 21013422065582-93) - 11 wr.
IIpoexrop BENQ MP721c¢ (uuB. Ne 1101044964)

Oxkpan Hacrennbiii LUMIEN (unB. Ne C01158)

Kommbroreps! ocnaenst I1O s nactpoiiku BBC u
nHasemHoil cranuuu (QGroundControl, Mission Planner),
CUMYJISITOPAaMH NONETA U BUPTyasibHON MacTepckoit «1T
Mup» n apyrum I10 mns BAC.

Ob6opynoBanue:

3D npuntep CreatBot F430
3D npunTep Zenit DUO 300
3D ckanep Scanform LS

Ha miomiaike uMeeTcs mojaeTHas 30Ha.

TloppoGuee ocHalenue mwiomaaky cM. B Ilpuiokenun Ne2 k
JloroBopy o ceteBoii popMme peaan3auuy IporpaMm.

6. TpeGoBaHMA K KOMIIETCHIUAM M KBAJIM(PUKALUH 00y4alOLIUXCH U CPeICTBaM 00y4eHUs HA
OCHOBE 0TPACJIeBOr0 3aKa3a U NOTPe0HOCTell KOMIIAHUI HA NMOATOTOBKY KAa/APOB 1JIsl pa3padoTku,
NMpou3BoACTBA M IKkcIIyaTannn BAC B paMkax TeMaTHKH 00pa30BaTe/bHOI NPOrpaMMbl.




SKCIUTyaTaIus)

Ne Bung Tpe60BaHI/Iﬁ Onucanune Tp€6OBaHI/II>'I DIEeMEHTHI o6pa3OBaTean01"4 IIpOrpaMMmalI,
n/n o0ecrieunBaloIIye BHIIIONHEHNE TPeOOBaHUH K
06yqum0 1 pE3yjibTaTaM OCBOCHUS IIPOrpaMMBbl
1 HanMeHoBanue «Coopmuk BBC» (Pecry6mnuka Bypsus) @Ir'oC CIIO 24.01.01 «Cnecapb-cO0pIIMK aBHALMOHHOI TEXHUKID).
Tpeka TIpodeccronanbuslii cranaapt 32.010 «Crnecapb-cOOpLIMK JIeTaTeIbHBIX
aInaparosy.
2 C(bepa BAC Ipoussoacreo BAC TIK-1, TIK-2, I1K-3, T1K-4, TIK-5, I1K-6, I1K-7, TIK-8, I1K-9, IT1K-10
(paspaborka (moapoGHOe ONMUCAaHNE KAaX/0H KOMIIETCHIIMH YKa3aHO B pasjene
’ "[Tnanupyembie pe3ynbratsl 00yueHus")
MPOU3BOJICTBO,




Heobxomnumeie
KOMIIETEHLINU

1. cnoco0eH BHIMONHATH COOPKY
anmnaparHoid yactu BITJIA;

2. cnocoOeH yCTaHABIIMBATh KAMEPHI;

3. c1oco0eH OCYIIECTBIATh MOHTAX
MTUTAIOMIUX IPOBOJIOB U Pa3bEMOB;

4. criocoOeH yCTaHABIUBATH PETYIISITOPBI
0060pOTOB;

5. cIocoOeH yCTaHaBIIMBATD MOICTHBINH
KOHTPOJIIEP;

6. CII0COOCH yCTaHABIIMBATD IPHUEMHUK
YIIPaBJIAIOIIEr0 CUTHATIA U OCYIIECTBIATh
MOHTaX IIPUEMHHUKA yIIPABIAIOLIETO
CHTHaJIa C TOJIETHBIM KOHTPOILIEPOM;

7. criocoOeH yKkiaJbIBaTh U U30JIUPOBATH
MPOBOIA;

8. crocobeH OCyIIEeCTBISTh HACTPOHKY
anmapaTHO-IporpamMMHoii yactu BBC;
9. cIoCOOEH OCYILIECTBIATH IPOBEPKY
paborocniocobroct BBC;

10. coco0eH oCyILIeCTBIATh
podeCcCHOHANBHYIO 1eATEIBHOCTB C
y4eToM obecredeHus 6e30MacHOCTH B
ctepe BAC (cobmonenneM TpeboBaHui
HOPMAaTUBHBIX IIPABOBBIX aKTOB,
PeraMeHTHPYIOMHX obecredeHne
rpaBuII 1 HOPM Ge30macHOCTH B chepe
BAC).

1) Cnioco6en BbIMONHATH cO0pKy annapatHoii yactu BITJIA.
Monyisb 1:

Tema 1.2 Apxurexkrypa BAC

Tema 2.2 Kommiekrytomue BAC

Tema 2.4 BAC camoneTHOro Tuna

Tema 4.1. Ocobennoctu c6opku BAC

Monyas 2:

Tema 2.3 C60pKa BUHTOMOTOPHOM IPYIIIIbI

Tema 2.6 Coopka BAC pa3HbIX THIIOB

2) Crioco0eH ycTaHaBIUBaTh KaMEPbL.

Monyas 1:

Tema 1.2 Apxurexrypa BAC

Tema 2.2 Kommnekryromue BAC

Tema 4.1. Ocobennoctu c6opku BAC

Monyasb 2:

Tema 2.2 Jlatuuku u cOOp JaHHBIX

Tema 2.4 CBeToCHTHANHM3aIUs U HABECHOE 000PY/I0BaHIE
Tema 2.6 Coopka BAC pa3HbIX TUIIOB

3) Crioco0eH OCyLIECTBIATh MOHTAX IUTAIOLIMX IPOBOJOB M PA3beMOB.
Monyisb 1:

Tema 1.2 Apxurexkrypa BAC

Tema 2.2 Kommiekrytomue BAC

Tema 2.4 BAC camoneTHOro Tuna

Tema 4.1. Ocobennoctu c6opku BAC

Monyasb 2:

Tema 2.2 latuuku 1 cOOp JaHHBIX

Tema 2.3 CO0pKka BUHTOMOTOPHOM TPYITBI

Tema 2.4 CBeTocHrHaNIM3aLNs U HABECHOE 000PyI0BaHUE
Tema 2.6 C6opka BAC pa3HbIX THIIOB

4) Croco0eH ycTaHaB/IUBaTh PEryISTOPl 000POTOB.
Monyas 1:

Tema 1.2 Apxurexrypa BAC

Tema 2.2 Kommnekryromue BAC

Tema 2.4 BAC camorneTHOro tuna

Tema 4.1. Ocobennoctu c6opku BAC

Monyisb 2:

Tema 2.3 CO0pKka BUHTOMOTOPHOM TPYIITBI

Tema 2.6 Coopka BAC pa3HbIX TUIIOB

5) Crioco0eH ycTaHaBIMBATh MOJIETHBIH KOHTPOILIEP.
Monyisb 1:

Tema 1.2 Apxurexkrypa BAC

Tema 2.2 Kommiekrytomue BAC

Tema 2.4 BAC camoneTHOro Tuna

Tema 4.1. Ocobennoctu c6opku BAC

Monyasb 2:

Tema 2.6 Coopka BAC pa3HbIX TUIIOB

6) Crioco0OeH ycTaHaBIMBATh IPUEMHHUK YIIPABISIOIIETO CUTHANIA 1
OCYILIECTBJIATh MOHTAX IIPUEMHHUKA YIIPABIISIOLICTO CUTHAJIA C ITOJIETHBIM
KOHTPOJIEPOM.

Monyis 1:

Tema 1.2 Apxurexkrypa BAC

Tema 2.2 Kommiekrytomue BAC

Tema 2.4 BAC camoneTHOro Tna

Tema 4.1. Ocobennoctu c6opku BAC

Monyas 2:

Tema 2.6 Coopka BAC pa3HbIX TUIIOB

7) CriocobeH yKJ1aJipIBaTh U H30JIMPOBATH TIPOBOAA.

Monyisb 1:

Tema 1.2 Apxurexkrypa BAC

Tema 2.2 Kommiekrytomue BAC

Tema 2.4 BAC camoneTHOro Tuna

Tema 4.1. Ocobennoctu c6opku BAC

Monyasb 2:

Tema 2.2 Jlatuuku 1 cOOp JaHHBIX

Tema 2.3 CO0pKka BUHTOMOTOPHOM TPYITBI

Tema 2.4 CBeTocHrHaNM3aLNS U HABECHOE 000PyI0BaHUE
Tema 2.6 Coopka BAC pa3HbIX THIIOB

8) CriocobeH 0CyLIeCTBIATh HACTPOIKY alapaTHO-IPOrPAMMHON YacTu
BBC.

Monyisb 1:

Tema 1.4 Cpenpl pazpabotku C++: CHCTEMHOE U anmapaTHoe
POrpaMMHUPOBaHHE

Tema 2.1 MukpokoHTpomieps u ogHoruiatasie [TK

Tema 2.3 IIporpammuposanue MIK32 AMVYP u ananoros
Monyasb 2:

Tema 2.1 MukpokoHTpoILIeps! 1 oxHoruiatHbie [TK

Tema 2.2 Jlatunku 1 cOOp JaHHBIX

Tema 2.3 C60pKa BUHTOMOTOPHOM IPYIIIIbI

Tema 2.4 CBeTOoCHTHAM3aIUs U HABECHOE 000PY/I0BaHUE
Tema 2.6 Coopka BAC pa3HbIX TUIIOB

9) CriocobeH ocymecTBIATh MPoBepKy padorocnocodnoct BBC.
Monyisb 1:

Tema 1.2 Apxurexkrypa BAC

Tema 2.2 Kommiekrytomue BAC

Tema 2.4 BAC camoneTHOro Trna

Tema 4.1. Ocobennoctu c6opku BAC

Monyasb 2:

Tema 2.2 latuuku u cOOp JaHHBIX

Tema 2.3 CO60pKa BUHTOMOTOPHOM TPYIITBI

Tema 2.4 CBeTocHTrHaNIM3aLNs U HABECHOE 000PyI0BaHUE
Tema 2.6 Coopka BAC pa3HbIX THIIOB

10) CriocobeH 0CyLecTBIATS IPO(heCCHOHANBHYIO ASITEIBHOCTD C Y4ETOM
obecnieuenns 6ezonacuoctu B chepe BAC (cobmronennem TpedoBaHuii
HOPMAaTHBHBIX [IPABOBBIX AKTOB, PENIAMEHTHPYIOIIUX 00eCIIedeHne IPpaBuil
1 HOpM Oe3omacHocTtH B chepe BAC)




Tuner BBC, ux

MYJIBTHPOTOPHBIN Maccoii 10 30 kr,
y4eOHBIil APOH-KOHCTPYKTOP «Komo6ox»,

Monyns 1: 1.1, 1.2, 1.3, 1.4,2.1,2.2,2.3,2.4, 4.1, 4.2 Monynsb 2: 2.1-2.4
Tun BBC: MynsTupoTopHBlii, Maccoii 10 30 kr, yueOHbIit

CHCTEM U . N
y4eOHBIH APOH-KOHCTPYKTOP «Ky3HEednk», JpOH-KOHCTPYKTOP «K01mo6ok», yueGHsIi ApoH-KOHCTPYKTOp «Ky3HednK»,
SIIEMEHTOB, y4eOHBIil APOH-KOHCTPYKTOp «OKTaBUay. y4eOHBIil APOH-KOHCTPYKTOP «OKTaBuay. - HHCTPYMEHTBI JIst
pa60Ty C c6opku\pazoopku\onpenenenus aepexror bBC, - nasipHOe
KOTOPBIMU obopyznoBaHue, - IporpaMMHoe odecredenune Juist HacTpoiiku BBC u
IPE/IIONATaoT Ha3eMHOU CTaHIIUH.
(GYHKIMOHATBHBI
€ 3aga49u
cIenuaIncTa
Bunsl Buzsl mporpamMmmHoro odecriedeHus, Monyns 1: 1.1, 1.3, 1.4.,2.1,2.2,2.3,2.4,3.1,3.2,3.3,3.4,4.1,43,44
IPOrPAMMHOTO 000pyI0BaHUs, HHCTPYMEHTOB Mognyns 2: 2.1,2.2, 2.4, 2.5 - nporpaMMHOe 00ecIedeHue 1 HaCTPONUKH
6 OTIPEIEISIOTCS IPOBAHACPOM BBC u HazemHoii cranimu: oTkpbiToe U cBoboaHoe 10 Mission Planner n
0becneacHu, CaMOCTOATENILHO, UCXO/S U3 QGround Control, ananoru I10 or npoussoaureneit BBC (nampumep,
060py,HOBaHI/I$( HEoOX0AUMOCTH (POPMUPOBAHUS Geoscan Planner) - nporpammuoe obecrnieuenue uist pazpadorku: Arduino
WIN KOMIIETEHLMI B paMKax peaau3aluu IDE, VS Code, PlatformIO
MHCTPYMEHTOB 00pa30BaTeTbHON NPOTPAMMBIL.
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