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1. IlosicHuTeIbHAS 3aHCKA
Beenenue

[Tporpamma «becnunoTHble aBUAIMOHHBIE cUCcTEeMBbI» (faiee — [Iporpamma) paccunrana
Ha oOydJarommxcsi B Bo3pacte 12 — 17 mer, cpok peanuzanuu mporpammbl 1 yd4eOHBIH TOI.
[Iporpamma  mpenmonaraer  pa3BUTHE  OOydalOmMXC B OOJIACTH  MOJEIMPOBAHUS,
IIPOrpaMMUPOBaHUs, NWJIOTHPOBAaHUS, a TaKXKe HalpaBjieHa Ha (OpMHpPOBAHHWE 3HAHUN U
HaBBIKOB, HEOOXOOUMBIX [uld pPaboThl € OECHWIOTHBIMM aBUALMOHHBIMH CHUCTEMaMH,
CIOCOOCTBYET Pa3BUTHIO MHKEHEPHO-KOHCTPYKTOPCKOro MbinuieHusi. Ilporpamma
«becnuoTHbIE aBUALIMOHHBIE CHUCTEMBD» pa3paboTaHa C y4eTOM BO3PACTHBIX OCOOEHHOCTEH U
MHTEPECOB 1IeJICBON ayJUTOPUN O0YUarOIUXCS.

[Iporpamma sIBISIETCS aBTOPCKOM M COCTaBJICHA JUIsl OPTaHU3ALUHU JIOTIOJIHUTEILHOU
JeSITeTbHOCTH Ha 6a3e OCHOBHOTO 00IIETro, CpeaHero o0mero o0pa3oBaHusi 1 OPHEHTUPOBAHA HA
00yJaroImuxcs, MPOSBISIOMUX UHTEPEChl U CKJIOHHOCTH B 001acTH UHPOPMATUKU, MATEMaTHKH,
(Gu3uKH, TEXHOJIOTUH, OCHOB 0€30I1aCHOCTH KU3HEESTEIbHOCTH U aBUALIUU.

HopMaTuBHbIe 0CHOBAaHMA 151 Pa3padoTKH MPOrpaMMbI:

— ®enepanbublii 3aK0H 0T 29.12.2012 Ne 273—-D3 «O06 obpazoBanuu B Poccuiickoit
Oenepanuny;

— Vka3 Ilpesunenra Poccuiickoit ®epepaunu ot 07.05.2018 Ne 204
«O HalMOHANBHBIX LENSIX M CTpaTerMyecKux 3ajgadax pa3Butusi Poccuiickoit denepauuu Ha
nepuof 110 2024 ronay;

— Pacnopsokenue IpaBurtensctBa Poccuiickoit ®eneparmm ot 21.06.2023 Ne 1630—p
«O6 ytBepxkaenun Crpareruu pas3BUTHs OecnmiloTHON aBuanmu Poccuiickoit deneparuu Ha
nepuon 10 2030 roaa u Ha nepenekTuBy a0 2035 roja v miaHa MEpONIPUATHH 110 €€ peann3alnuny;

— Pacnopsokenue IlpaButensctBa Poccmiickoit @eneparun ot 31.03.2022 Ne 678—p
«O06 ytBepxkaeHnn KoHuenuuu pa3BUTHs JOMOJIHUTEIBHOTO 00pa3oBaHus AeTed U MpU3HAHUU
yTpaTuBLINM cuily pacrnopsbkeHus IIpasurensctBa Poccuiickoit @enepannu ot 04.09.2024
Ne 1726-p»;

— IlocranoBienne [7aBHOTO TOCYAAPCTBEHHOIO CAHUTApHOro Bpada Poccuiickoin
@eneparun ot 28.09.2020 Ne 28 «OO6 yrBepxnaenun CII 2.4.3648-20 «CanutapHo—
AMHUIEMHUOJIOTHYECKHEe TpeOOBaHUS K OpPraHM3alWsM BOCHUTAHWS M OOydYeHHs, OTIbIXa M
03JIOPOBIICHUS JIETEH U MOJIOJICHKI;

— IlIpuka3z MunuctepctBa mnpocBemenust Poccuiickoit ®enepauuu ot 27.07.2022
Ne 629 «O0 yrBepxaeHun Ilopsiaka opraHW3allid M OCYIIECTBJICHHS 00pa3oBaTEIIbHON

JCATCIIBHOCTH I10 AOIMOJHHUTECIIBPHBIM 06H1606pa30BaTeJ'IBHBIM IporpamMmmamy.



HanpaBiieHHOCTH POrpaMMbl — TEXHUYECKAsL.
AKTYaJIbHOCTH POTrPaMMBbl.

B coorBerctBuM ¢ yrBepkaeHHoW IIpaBurenbctBoM  Poccuiickoit  ®Depeparuu
pacriopsbxerreM oT 21 uronst 2023 Ne 1630—p Crparerueit pa3BuTisi O€CIMIOTHON aBHAllUM HA
nepuon a0 2030 roga u Ha epcrekTuBy 10 2035 roga, B OuKaiime MecTs ¢ MOJIOBUHOM JIET B
Poccun noipkHa NOSABUTBCS HOBas OTpacilb SKOHOMMKH, CBSI3aHHAs C IIPOM3BOACTBOM U
HCIOJIb30BAHUEM TPAXKAAHCKUX OecnuiaoTHBIX amnmaparoB. JlanHas Ilporpamma B pamkax
denepansuoro mpoexral «Kaapsl 11 BecnUnOTHBIX aBHAMOHHBIX CHCTEM» HALMOHATIBHOTO
npoekTa «becnuiaoTHBIE aBUAIIMOHHBIE CHCTEMBD» 00ECIeYMBAET OOYYAIOIMMCS BO3MOXHOCTD
OCBOMTb 3HAHU B 00JIACTH OECITMIIOTHBIX JIETATEIbHBIX alllapaToB, HABBIKU IPOrpaMMHUPOBAHUS,
MO/JICJIMPOBAHUS ¥ NHJIOTUPOBAHUS, KOTOPBIE B HACTOSALIEE BPEMS SBISIOTCS BOCTPEOOBAHHBIMHU.
Konuenmus [IporpaMMbl oka3bIBaeT BIMSHHE Ha PACUIMPEHUE JOMOIHUTEIBHOIO 00pa30BaHUs
00yJaroImuxcs, pealn3aluio MOJOACKHOW TIONUTUKA M CO3/IaHHUE CHUCTEMBI IOJTOTOBKH
CIELUAIUCTOB B 00jacTu pa3pabOTKM, MPOU3BOACTBA U OSKCIUIyaTallMd OeCHMIOTHBIX
aBUALIMOHHBIX CHCTEM, a TAK)KE KOHTPOJIb 32 YPOBHEM KBAIU(UKALMU TaKUX crieranucToB. [Ipu
peasivzauMu  NOpoeKTa OOJbIIOe BHHUMAHUE YAEISETCS  IPHUBICYEHUIO  O00YYaroIIMXCs
00pa3oBaTEeNbHBIX OpPraHM3alMi K y4acTHIO B MpOrpaMMax IO OeCHHJIOTHBIM aBHALMOHHBIM
cucremaM. Takum 06pa3oM, BO3MOXKHO YCHJIMTh TEXHOJOTHUECKUH MOTEHLMAI 1J1s 00ecTIeYeH s
0€30IaCHOCTH CTPaHBI, MOBBIIEHUS YPPEKTUBHOCTH SKOHOMUKHU U YIyUIIEHUS KaueCTBa )KU3HU
rpaxnaal. B utore B Poccun 10mKkHAa BOBHUKHYTh HOBasi SKOHOMHMYECKas OTPaCib, CBA3aHHAs C
pa3paboTKOIl U NCIIOJIb30BAaHUEM TPAKIAHCKUX OECIMUIIOTHBIX alnapaTosB.

HoBu3Ha 370l mporpaMMbl 3aKJIF04AETCS B UHTETPAI[Ui COBPEMEHHBIX U MHHOBAIIMOHHBIX
JOCTUKEHUM B o0nacTh Mayioil OeCHIOTHOW aBHAIMH, a TaK)KE HCIOJIb30BAaHUM LU(PPOBBIX
TEXHOJIOTHH, BKITIO4ast HUPPOBOH 00pa30BaTeNbHbI KOHTEHT.

Metoasl u ¢popmsbl peanudanuu IIporpammsi:

—  OJIHMM U3 KJIFOUEBBIX METOJIOB SIBJISETCSI NIPOEKTHO—OPUEHTHPOBAaHHOE 00y4yeHHe,
KOTOpO€ IMO3BOJISIET 00Yy4aroIIUMCs MPUHUMATh aKTHUBHOE ydacTHe B pa3padoTKe M pealin3aluu
peanbHBIX TPOEKTOB, CBS3aHHBIX ¢ wucnonb3oBaHueM bBAC. DtoT Meroa cmocoOcTByeT

er'Iy@HCHPIIO 3HaHHﬁ, PAa3BUTHIO TBOPUCCKOT'O MBINUJICHUA U HABBIKOB KOMaHIHOM pa6OTLI;

— HHTEPAKTHBHBIE METO/AbI oﬁyqemm, TaKME€ KaK CHMYJSIIHUA W BUPTYaAJIbHBIC
J'Ia60paTOpI/II/I, UIpal0T BAXHYIO POJIb B MOATOTOBKE CIICHUAIMCTOB I10 BAC. CHGI_[I/IaJ'ILHLIC

IMpOrpaMMHEBIC KOMIIJICKCHI IMO3BOJAIOT MOACIIMPOBATH PA3JIMYHBIC CHOCHAPHUHU I10JIETAa APOHOB,



aHAJIM3UPOBATh IMOBEACHUE AamlapaToB B CIIOKHBIX YCJIOBHSIX M MPOBOIUTH SKCIIEPUMEHTHI 0€3
PHUCKa OBPEXKACHUS JOPOTOCTOSIIECH TEXHUKY;

— IpaKTHYeCKHe 3aHATHA, r71e 00ydJaronmecs MOTYT HEMOCPEACTBEHHO YIPAaBIAThH
OCCHIWIOTHBIMH aBHALIMOHHBIMU CHUCTEMaMH, SIBISIOTCS HEOTHEMJIEMOM YacThiO0 Y4eOHOTO
npouecca. OTU 3aHATUS TO3BOJISIOT OTPAOOTaTh HABBIKU YIIPABJICHUS APOHOM, OLIEHUTH €ro
IIOBE/ICHUE B PA3JIMYHBIX CUTYallUSIX U YCOBEPIIEHCTBOBATh TEXHUKY ITUIOTUPOBAHUS;

— TeopeTHYeCKHe JIEKIHMH M CeMHMHApPCKHe 3aHSTHS, HAIIPABJICHHbIC HA W3y4YCHHE
OCHOB OECHWJIOTHBIX aBUAIIMOHHBIX CHCTEM, NMPHHIMIIOB TOJETA U YIPABJICHUS, TEXHHUYECKOTO
YCTpOMCTBA U acnekToB npuMeHeHuss BAC B pa3nuuHbIX OTpaCifX;

—  COPEeBHOBATEJBbHBIH METO/ — 3TO CIIOCOO BHIIOJHEHUS IPAKTUUECKUX YIPAXKHEHUM
B (hopme copeBHOBaHUil. CyIIHOCTh METOJa 3aKJIIOYAETCS B MCIOJB30BAHUU COPEBHOBAHHM B
KAauecTBE CPEACTBA MOBBIIIEHUS YPOBHS MOArOTOBIEHHOCTH 00Y4aIOIUXCSl.

@dopMaMH OpPraHM3alMM 3aHATHH SBJSAIOTCS TPYIIoOBas (TeOpeTHyecKas 4YacTb) M

HHAUBUAYAJIBHO — I'PYIIIIOBAA (HpaKTI/I‘{eCKaH ‘laCTb).

IMenarornyeckas 1e1ec000Pa3HOCTH HACTOSLICH MPOrPAMMBI 3aKJIIOYAETCS B TOM, YTO
MOCJIe €€ OCBOCHHUS OOydYaroluecs MoJydaT 3HaHUS U YMEHUS, KOTOPHIE TO3BOJAT MM TOHSTH
OCHOBBI YCTPOWCTBA OECIMIIOTHOTO JIETATEIBHOTO allliapaTa, IPUHIUITBE pab0THI BCEX €ro CUCTEM
U MX B3aUMOJCHCTBUS, TEXHOJOTHIO MWJIOTHPOBAHUS M YIPABIECHUS, & TaKKE€ OTTOYUTH CBOM
HaBblkM B mNWIOTHpoBaHUM BAC M NONy4uTh COPEBHOBATENBHBIM OMNBIT Ha Pa3IUYHBIX
TPEHUPOBOUYHBIX Oa3ax.

Hacrosimass mnporpaMMa COOTBETCTBYET OOLIEKYJIbTYPHOMY YPOBHIO OCBOEHUS H
IpearnosiaraeT yJoBIE€TBOPEHHE MO3HABATEIBHOIO MHTEpeca 0Oydarollerocs, pacllipeHue ero
WH(GOPMHUPOBAHHOCTH B OOJIACTH OECHMIIOTHBIX JIETATENBHBIX allapaToB M CUCTEM, a TaKKe
oOoraiieHre HaBBIKAMU OOIIEHHSI W TPUOOpPETEHHE YMEHH COBMECTHOW NESTENLHOCTH IPH
OCBOEHMHU IPOTPAMMBI.

Heas IlporpamMMbl AONMOJHUTEIBHOIO 00pa3oBaHMs MpearnoyaraeT (GopMupoBaHHE U
pa3BuTHE TPOGECCHOHATFHOW OpPUEHTAIMH OOYYaIOMIeToCs, pPa3BUTHE WHTEIUIEKTYaIbHBIX
CTMIOCOOHOCTEH M TTO3HABATEIILHOTO HHTEpeca K OCCITMIIOTHBIM aBUAITHOHHBIM CHCTEMAaM.

3amaun:

JIudHOCTHBIE (BOCIIMTATE/IbHbIE):

— BOCHHUTaTh MHTEpPEC K TEXHUKE U TPYAY, pPa3BUBATh TBOPYECKHE CIOCOOHOCTH
1 GOpPMHPOBATH KOHCTPYKTOPCKUE YMEHHUS U HABBIKH;
—  TIPUBUTH KYJIbTYpYy IPOU3BOJICTBA U COOPKH OECITMIIOTHBIX aBUAIIMOHHBIX CHCTEM;

—  chopMUPOBATh YYBCTBA KOJUIEKTUBHU3MA, B3aMMOIIOMOIIIH;

28



— BOCIIUTATh BOJIIO, YYBCTBO CAMOKOHTPOJIA, OTBECTCTBCHHOCTH,

— chopMHpOBaTh CO3HATEIbHOE OTHOLIEHWE K 0€30IacHOCTH Tpyga IpU

HU3TOTOBJICHUH MOJICIICH;

— BOCIIUTAaTh TI'PAXKAAHCTBECHHOCTb, TOJCPAHTHOCTh, JAYXOBHO — HPABCTBCHHOC

CaMOCO3HaHHC,

—  (opMHpOBATh MATPHOTUIECKYIO MO3UIIMIO TOJIPOCTKA YepPe3 BKIIOUCHUE €r0 B

TEXHUYECKOE TBOPUYECTBO U MO3HABATEIbHYIO JEATEILHOCTD.
MeTanpeamMeTrHble (pa3BUBaKOIINE):

— Ppa3BUTH y 06yqa10m1/1xcs1 9JICMCHTbBI TCEXHHUYCCKOI'O MBINIIJICHUA,

1300peTaTesIbHOCTH, TBOPYECKON MHULIUATUBBI;
—  pPa3BUTH I1a30Mep, ObBICTPOTY pEaKlty;
—  pa3BUTh ycepaue, TEPIICHUE B OCBOCHUN 3HAHWM;

- q)OpMI/IpOBaTb OCO3HAaHHUEC POJIM TCXHUKU H TEXHOJIOTHI JIA IIpOrpe€CCUBHOIO

pa3BuTHUs 00IIECTBA;

— IIOBBILICHHWE CEHCOPHOW YYBCTBUTEJIBHOCTH, PA3BUTHE MEIKOW MOTOPUKUA U
CUHXPOHM3AIMK pabOThl 00enx pyK 3a cyeT OOYyYCHHS TMHIOTHPOBAHUS OCCIIIIOTHBIX

JICTATCJIbHBIX aIlllapaTOB;

- Pa3sBUTHC HCI/IXO(l)I/ISI/IOJ'IOFI/I‘-ICCKI/IX Ka4ueCTB YUYCHUKOB: IIaMATb, BHHMAHUC,

CIIOCOOHOCTH JIOTUYECKU MBICIUTD, aHATU3UPOBATh, KOHIIEHTPUPOBATh BHUMAHKE HA TJIaBHOM.
IIpeameTHblie (00y4yarmue):
—  BbIpa0OTKa HABBIKOB MIJIOTHPOBAHUS OECIUIOTHBIX JIETATEIBHBIX alllapaToB;

— JaTb TCPpBOHAYAJIBHBIC 3HAHUA O KOHCTPYKIUHU OCCIUIIOTHBIX JICTAaTEIbHBIX

anmnaparos;
—  Hay4uTh [IpaBUJIaM 00CITy>KMUBaHUsI, COOPKH OECTIMIIOTHBIX JIETATEJIbHBIX allllapaTos;
—  HayuuTh nporpammupoBanuio bAC;
—  O3HAaKOMHTH C MpaBUWJIaMH 0e30MacHOM paboThl ¢ MHCTPYMEHTaMH;
—  O3HAKOMHUTH C MPUHIUIIOM PabOThl aBUAMOJIENbHBIX JIBUraTeled U UX rpaMOTHOU
SKCIUTyaTaluy;

— JaTb NCPBOHAYAJIBHBIC 3HAHUSA I10 PAJHOIJICKTPOHUKE U O6y‘II/ITB OpUuHOUIIaM

paboTHI paToNIepeIaAtOIIeT0 000PYAOBAHUS, €T0 HACTPOUKO;
—  71ath 3HaHHs B obnactu 3D — monenupoBaHus u npoektrupoBanus bAC;

- O6y‘{I/ITB IpaBHUJIaM Oe3oImacHoi OKCIUTyaTaluun OCCITMIIOTHBIX JIETAaTEIIbHBIX

armaparos.
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Cpoxu peanuzauuu nporpammbl: 144 qaca.

YpoBeHb nporpaMmbl: 0THOYpOBHEBasl (0a30BbIi YpOBEHb OCBOCHHUS).

Pexkum 3aHsTHii: Tpynna u3 12 yenoBek, 2 pa3a B Heaemo 10 2 Jaca (4 yaca B HEJCITIO,

16 yacoB B mecs, 144 vaca B rox); | akagemMudeckuii yac - 45 MUHYT, iepeMeHa 15 MUHYT.

IInanupyemsie pe3yabTaThbl 00y4eHHUS:

B pe3yjabTare Oﬁy‘leHHﬂ oﬁytmmmneca B KOHIE yqeﬁﬂoro roga oBJaJACKOT

HEOOXOMMOM CHCTEMOU 3HAaHUH, YMEHUN U HABBIKOB.

byner 3namo u ymems B pamkax ocBoeHus1 6a30BOro ypoBHSI:

3name:

u

TEXHHUKY O€30MMaCHOCTH MPH paboTe C UHCTPYMEHTAMH
AIIEKTPOOOOPYIOBAaHUEM;

ocHOBEI BAC;

OCHOB TEXHUYECKOTr'0 YCTpoiicTBa U KOMIIOHEHTOB bAC;
A3bIKK TporpammupoBanue bAC;

3HaueHue u npumenenue bAC B coBpeMeHHOM MHDE;
OCOOEHHOCTH PErYJIMPOBKU U YIIPaBJICHUSI KBAJPOKONTEPOM;
YCTPOMCTBO M MPUHLUI paOOThI 31EKTPOABUTATEIEH.

Yuemn:

M0JIb30BATHCS PAOOUUM UHCTPYMEHTOM;

paboTath ¢ AMEKTPOOOOPYI0BAHUEM;

OCYIIECTBIISITh MUJIOTUPOBAHHUE KBAZPOKOIITEPOB;
yIpaBisaTh KBagpokontepom FPV;

HACTPaMBaTh YaCTOTHI BUICO MEPEIAIOIINX YCTPOUCTB;
HACTPaMBaTh MOJETHBIA KOHTPOJUIEP KBAIPOKOIITEPA;
HACTPaMBaTh aIaparypy yrpaBIeHUS;

3apspKaTh AKKYMYJISTOPBI.

byner 3namo u ymems B paMkax 0OCBOEHUS NPOJABUHYTOIO YPOBHS:

3name:

YCTPOMCTBO M MPUHLHUI pabOThl paAHOIepeIaTINKOB;

IpolLenypy NojydeHus, o0OpaboTKU U aHaM3a JaHHbIX noyeta BAC;
HNPUHLUI paboThl GOTO MEPENAIOIINX YCTPOICTB;

IIpaBHJIa SKCIUTyaTallul aKKyMYJISITOPOB

nporecc 3D — monenupoBanus u npoektuposanust BAC.

Ymvemn:

oOecrieyeHus mpu paboTe ¢ JaHHBIMU, MOJTYYEHHBIMU IIPU paboTe C MOJIE3HOM
Harpys3Koi;

3

JUarHOCTHPOBaTh M MCIPaBISITh OMIMOKM B paboTe MIpOrpaMMHOrO

MOJIEIMPOBATh M MPOU3BOJUTH MevYaTh KOMIUIEKTyromux mojaeneit BAC Ha
— D nmpunTepe.

ITo
OKOHYaHHIO
Kypca Oyner
o0JIazaTh
CIIETYIOLTMHU
Kauecmeamu:

pebsitam;

TBOPYECKH MOJIXOJIUTH K COOpKE KBAAPOKONTEPA,;

YMETh aHAJIM3UPOBATH;

JIOBOJTUTH HAYaTOE JICJIO JIO KOHIIA,

BBITIOJHSATH MMOPYYCHHSI KOJUIEKTHBA, paboTaTh B TPYIIIIE;

OKa3bIBaTh MMOMOIL B pPa0OTE HAJl MOJCIBI0O POBECHUKAM M MJIQJIITUM

CTPEMUTHCA COPEBHOBATLCH, ITPOABIIATH cebsa B COPCBHOBAHHU.

30



IIponecc HaGopa u dopmupoBaHusa TpyIHIL

OOpazoBaTeNnbHbIE OpraHU3AINH

PYKOBOJICTBYIOTCSI BHYTPEHHUMHU HOPMAaTUBHO — IIPABOBBIMU OCHOBAHUSAMHU MpU POPMUPOBAHUU
nporecca Habopa ¥ YKOMIUIEKTOBKH TPYIII HA MPOrpaMMbl TOMOJHUTEIBHOIO 00pa30BaHMUs.

2. Y4eOHBbIi JIaH NPOrpaMMbl

HaumeHoBaHue
Bcero
YPOBHH Homep n HaumMeHOBaHMEe MOAYJIS qACOB Teopus | [IpakTuka
NMPOrpaMMmblI
Monyne  Nel. «OcHOBBI  O€CIUIOTHBIX
ABUAIMOHHBIX CUCTEM (BAC): 8 8 0
apxutektypa, BAC»
Monaynb Ne2. «TexHuueckoe yCTpoHuCTBO U 8 6 2
KOMIOHEHTHI BAC»
§ Mopayne Ne3. «llpuHuunsl mnonera u 36 9 34
= ynpasieHust BAC»
S Mopynb Ne4. «IIporpammupoBanue BAC
> 10 0 10
2 JUTS TIOJICTOB BHYTpH momenierus Python»
= Monayns Nos. «lIporpammupoBanue
2 KOHTpoJlIepa, ycTaHOBJIeHHOro Ha BAC 10 2 8
2 ripu oMoy C++»
>
= Monynb Ne6. «Hcnonb3oBaHue JaTYNKOB
3 12 4 8
M BAC u c6op naHHBIX»
§ Monyne Ne7. «OOpaboTka © aHamu3 8 4 4
oy nanHbIx nosnera BACy»
Monyne  Ne8. «lIpumenenne BAC B 12 19 0
Pa3IUYHBIX OTPACTISX
Monyie Ne9. «3D — mopnenupoBanue u
30 7 23
npoektupoBanue bBAC»
Monyinb NelO. «I"onounsiit BAC» 10 2 8
Hroro: 144 47 97
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npuniune. CTpyKTypHOW €IWHUIIeH y4eOHOr0 MOYJIS SIBIISIFOTCS TEMbI. B peanu3anuu mporpaMMbl IPUMEHSIETCS OSTaIHast

3. YueOHO—-TeMAaTHYECKUH IJIAH

VYTII nporpammbl COCTOUT U3 OAHOTO 0a30BOro ypoBHsi ocBoeHUs. CoAepKaHue KaXKI0ro YPOBHS MOCTPOCHO HA MOAYILHOM

TCXHOJIOT U OGy‘-ICHI/ISI oT

(IIPOCTOr'o» K «KCIIOKHOMY».

Baxxaast ponb ipu OCBOCHUH IPOTPaMMBbI OTBOJUTCS MaTepraiaM, pa3pabOTaHHBIM B paMKax IPUMEHEHUS U (POBOTO

00pa30BaTEIbHOTOKOHTEHTA.
1o okoHYaHMHM Ka)KI0T0 MOYJIsl IPOrpaMMOH IpeaycMoTpeHa (popMa KOHTPOJISL B BUJI€ TEMAaTHUYECKOIO OIIPOCa, IPAKTUUECKOTO

3aJ1aHus, IPOEKTHOM pabOTHI.

HaumeHoBaHue Homep n HaumMeHOBaHME MOIYJISA Tpynoemkoct | Teopus | IlpakTuka ®dopma
YPOBHH b BCEro 4acoB KOHTPOJISA
NPOrpamMMmsbl
Moayab Nel. «OcHOBBI 0eCIMJIOTHBIX Tect
aBuanuoHHbIx cucrem (BAC): 8 8 0
= apxurTektypa, BAC».
E Tema 1. BBonHOe 3aHsATHE (TEXHUKA 5 5 0
§ 0€301acHOCTH).
E‘ Tewma 2. Teopetnueckue ocHOBBI BAC. 2 2 0
®
E Tema 3. Apxurektypa BAC. 2 2 0
§ Tewma 4. 3nauenne u npumenenuss bAC 5 9 0 Onlzoc B pamMKax
: B COBPEMCHHOM MHpE. MPONJICHHBIX TEM
5 Moayanb Ne2. «Texnudeckoe 8 6 2 Tect
g yCTpoiicTBO U KOMNIOHEHTbI BAC».
& Tema 1. OcHOBHbBIE TEXHUYECKUE
’E xapaktepuctuku bBAC BepToneTHOrO 1 2 2 0
2 CaMOJIETHOTO THUIIOB.
é Tewma 2. Kimaccudukanms 6ecrmIoTHBIX 5 9 0
JIETATEeIHHBIX alapaToB.
Tewma 3. Kommiekc ynpasienust BAC. 2 0 2
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Tema 4. Poccuiickne npon3BOAUTENN

Onpoc B pamkax

BAC 1 X 1EITH. 2 2 0 PO ICHHBIX
TeM
Moayab Ne3. «IIpuHumMnsl moJiera u 36 2 34 Teer
ynpasjaenuss BACy.
Tema 1. be3onacHocCTb 10JIETOB. 2 1
Tema 2. Texnuka 6a30B0oro 12 0 12
nuiotupoBanus FPV.
Tewma 3. Yrpasnenue BAC. 2 1 1
Tewma 4. [Ipaktuka noneros BAC. 0
Tema 5. AspoiiHaMHKa U JUHAMUKA 5 0 5
oJIeTa.
Tema 6. [loneTsl B OrpaHUYEHHOM 6 0 6
MIPOCTPAHCTBEY, IPOH — PEHCHHT.
Tewma 7. 3axBat rpy3a. 2 0 2
BrimosauTh
Tewma 8. BolnonHeHNE KOHTPOIBHOTO 9 0 5 TIOJIET C
MIOJIETHOTO 3a/1aHusl. MIOTHATHEM
rpy3a

Mopayab Ne4. IlporpammupoBaHue
JJIs1 TI0JIETOB BHYTPH NMOMEIICHH S 10 0 10 Tecr
Python.
Tema 1. OcHOBBI IPOrpaMMUPOBAHUS 4 0 4
BAC Ha Python.
Tema 2. Pabora co CIIMCKOM TaHHEBIX. 2 0 2
Tema 3. Pa3paboTka anropurma

2 0 2
apToHOMHOro nojera bAC.
Tema 4. Co31aTh CKpUNT Ha SI3bIKE
nporpammupoBanus Python s TpakTrueckoe
CaMOCTOSITEITEHOTO yIIPAaBIICHUS 2 0 2

3a/1aHne

KBaJIPOKOIITEPOM B TTOMEIIIEHUH 0e3
ncnonb3oBanusa curgaina GPS.
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Monyab NeS. «IIporpammupoBanue

KOHTPOJIepa, yCTAHOBJIEHHOI0 Ha 10 2 Tect
BAC npu nomomm C++y».

Tema 1. U3yueHue HaBBIKOB CO3/1aHUS

JITOPUTMOB U1 OECITUIOTHBIX

JIeTaTENbHBIX alIapaToB. 2 0

(mporpaMmMupoBaHHE aBTOHOMHOTO

mosrera) (Outdoor u Indoor).

Tema 2. O0mMe CBEAEHUS O SI3BIKE 5 5

nporpamMmupoBanust C++.

Tewma 3. Peanuzarus C++ B 2 0

IIPOrpaMMHUPOBAHUH JIPOHOB.

Tema 4. [TporpammupoBaHue 2 0

anroputmoB ynpasieHus BAC.

Tema 5. Co3aarb CKpUNT Ha SI3bIKE 2 0 [IpakTnueckoe
nporpaMmupoBanust C++. 3a/1aHHE
Moayab Ne6. «Ucnosib30BaHue 12 4 Teer
naTtuukoB BAC u cOop 1aHHBIX».

Tema 1. CeHcopbl U AaTYUKH JUTsI cOOpa 4 2

JTAHHBIX.

Tema 2. JlaTunku: akceaepomerp, 4 2

rupockon, nansHomep GPS.

Tema 3. /laTuuku npu cOOpke B 4 0 IIpakTrka
MaCTEPCKOH. cOopkH
Moayab Ne7. «O0padoTka u aHaJu3 3 4 Tecr
JaHHBIX moJjieta BAC».

Tewma 1. Coop, 06paboTka u aHamu3

JaHHBIX (OTOrPAMMETPUUECKOI 4 2

CHhEMKH.

Tema 2. C60p, 06paboTKa 1 aHAIN3 4 5

JAHHBIX OPTO(HOTOCHEMKH.

Mopnyab Ne8. «Ilpumenenue BAC B 12 12 Tecr

Pa3JIMYHBIX 0TPACIAX).
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Tema 1. Texnonorus npumenenuss bAC
B I'€0J1e31UHU U KapTorpaduu.

Tema 2. Texnonoruu npumenenust bAC
B IPYI'MX OTPACISIX, TAKUX KaK:

— JIeCHOE XO03SICTBO;

— OXpaHa OKpY’KaIoLIei cpespl;

— CeJIbCKOXO035HCTBEHHBIE PAOOTHI.

[IpoekTHas
paborta.
Hoknan o
TEXHOJIOTUH
MPUMEHEHUS

Moayab Ne9. «3D — moaeiupoBaHue u
npoextupoBanue BAC».

Tect

Tema 1. OcHOBEI ABUaMOJICIIUPOBAHUA
CaMOJICTHOTI'O THUIIA.

Tewma 2. OcHoBbl 3D — MoenupoBaHusI.

Tewma 3. I1O qyst 3D — monenupoBaHusi.

Tema 4. ITogroroska 3D — Monmenu
MeyaTu.

O OIN| DN

Tema 5. Mcnionb3oBanue 3D— npuntepa
JUISI IEYAaTH KOMIUIEKTYOIIHX.

Tema 6. Boib6op HaBecHOTO
o0opynoBanusi BAC.

Tewma 7. Marepuainsl Ui IPOU3BOJICTBA
BAC.

[Ipoussectu
MOJEIb JUIS
MIEYaTH.

Moayab Nel0 «I'onounbiii BAC».

10

Tect

Tema 1. 'onounsrit BAC.

Tewma 2. Kiaccel, mpaBuiia, CyIeicTBO.

Tewma 3. [locTpoeHne criopTUBHOMN
TPEHUPOBKU U COBEPIIECHCTBOBAHUE
MacTepCTBa.

Tewma 4. ['OHOYHBIEC TPACCHI.
4.1 B OTKpBITOM IPOCTPAHCTBE.
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4.2 Ha FPV.

Tema 5. [IpoxoxxeHne rOHOYHOTO
UCIIBITaHHUS.

* _ https://firpo.ru/activities/projects/

[Ipoxoxnenue
TOHOYHOI'O
VCIIBITaHUS
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4.CopepxaHue NporpaMMbl
4.1. ba3oBblii yPOBeHb OCBOCHHS
Moayab Ne 1. «OcHoBBbI OecnJIOTHBIX aBHAIIMOHHBIX cicTeM (BAC): apxuTekTypa

BAC».

Tema 1. BonHoe 3austue. TexHuka 0€30I1aCHOCTH.

Jlexums: MHCTpyKTaxX 1o TexHuke Oe3omacHocTH. Texnuka Oe3omacHoctH. [IpaBmia
IIOBE/ICHUS B IOMELLIEHUH, II€ IPOBOJSATCS 3aHATHSL.

Tewma 2. Teopernueckue ocHOBbI BAC.

Jlexumsi:  3HAKOMCTBO C OecHWIOTHBIMH — aBHalMOHHBIMH  cucteMamu (BAC).
Onpenenenne becnmnornoit ABnannonnoit Cucremsl (BAC).

Tema 3. Apxurektypa BAC.

Jlexmus: 3HaueHUE apXUTEKTYPHI 1S 3G (HEKTHBHOTO (PYHKIIMOHUPOBAHUS U YIIPABIICHUS
BAC. Komnonentslt BAC camoneTHoro tuna.

Tewma 4. 3nauenue u npumenenus BAC B cOBpeMeHHOM MHUpeE.

Jlexuusi: Posib TEXHHUECKUX XapaKTEPUCTUK U pa3audHbIX BU10B BAC B pelieHuu
pa3JIMYHBIX 3a/1a4.

Moaysb Ne 2. «Texnuueckoe ycTpoiicTBO 1 KOMNOHeHTHI BAC».
Tema 1. OcHOoBHBIE TeXHUYECKHE XapakTepucTUk BAC, BepTOIETHOTO U CaMOJIETHOTO

THIIOB.

Jlexuusi: OcHOBHBIE TeXHUYECKHE XapakTepucTUKU BAC BepTOIeTHOro M CaMOJIETHOIO
THUIIOB.
Tema 2. Knaccuduxanust 6ecrinioTHBIX JeTaTeNbHbIX alllapaToB.

Jlexuuu: Buapl m texnuueckue xapaxkrepuctuku BAC: Aospocratmueckue BAC,
PeaktuBubie BAC, BAC camonerHoro tuna, bBAC BepToneTHOro THNa, MYJbTUKONTEPHbIE U

ruopuasie BAC.

Tema 3. Kommutekc ympasnenust BAC.

IIpaktuka: Crioco6s! 060pynoBaHus yrnpasienus cucremsl BAC.

Tema 4. Poccuiickue npoussogurenu bAC u ux uenu.

Jlexuusa: OcHoBHble Poccuiickue mnpousBogurenu bAC. Bkmag B pa3Butue
oreuecTBeHHOM nHayctpuu bBAC.

Monyab Ne 3. «[IpuHuunsI moJiera u ynpapieHust BAC».

Tema 1. bezonacHOCTb MOJIETOB.

Jlexiusi: Ompenenenue Oe3omacHOCTH ToleToB B koHTekcte BAC. 3HaueHue
6e3omacHocTH A 3((HEeKTUBHOrO U HaJexXHOro ¢yHkunoHnupoanusi BAC. AHanu3 pUCKOB U

OITACHOCTEMN.
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[IpakTuka: BeimomHeHne 0€30MacHOrO IOJIeTa.

Tewma 2. Texauka 6azoBoro nuiotupoBanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasnenne BAC. B cumynsiTope BBITIOJIHUTE B3JIET C TOUKH
cTapra M II0CaJKy Ha TOYHO OOO3HAUEHHYIO IUIOWAAKYy, Hcnonb3ys FPV — pexum s
yrpaBneHus. [IpoieTuTe CKBO3b CEPUI0 BOPOT WM MEKIy OOO03HAYCHHBIMH MapKepamu,
coxpaHsisi CTaOUIIBHYIO BBICOTY M CKOPOCThb, B pexkume FPV. Broimonmnute moner mo 3apanee
3aJJaHHOMY MapIIpyTy ¢ U3MEHEHHEM BBICOTHI, UCTIONb3ysd Kak FPV, Tak u BUI ¢ TpeThero auia
Ui cpaBHEHHS 3((GEKTUBHOCTH yrpaBieHus. Beimonaute cepuio pa3BoporoB Ha 180 rpamgycos
Ha OrPaHUYCHHOW TEppUTOpHUH, UCHOJb3yss FPV nns touHoro mManeBpupoBaHus. BeimosHuTE
3ajauy Mo cOopy OOBEKTOB C pa3jMYHBIX TOUYEK KapThl, ucnonb3ys FPV s HaBuranum
¥ TOYHOCTH MPU IPUOTIKEHUU K KaXKA0OMY OOBEKTY.

Tema 3. Yrpasnenune BAC.

Jlexuusi: Ilpunnunstl ynpasnenusi camoneTHbiMu BAC. IlpakTuka: BBHIIOTHUTE B3JIET
BAC camoneTHOro THma, JOCTUTHUTE 33JaHHON BBICOTHI M CTAOUIM3UPYHTE IMOJET Ha MPAMOM
nuHuU. OCyIIECTBUTE CEPUIO TTOBOPOTOB.

Tema 4. [Ipaktuka noneroB BAC.

[Ipakruka: [Ipaktuka nonetoB BAC.

Tema 5. AspoauHamuka u IMHAMUKA MOJIETa.

[Ipaktuka: BeImomHuTE MOJET HA IPOHE B CHUMYJSITOPE MPU PA3IUYHBIX YCIOBHUSIX
nosieta. (3aaHre BKIIOYAET B CeOsl BHIMTOJIHEHHE MAHEBPOB BBICHIETO MUJIOTaXKa, MOJETHI HA
pa3HOM CKOPOCTH M BBICOTE, a TAKKE B PA3JTMYHBIX MIOTOIHBIX YCIOBHSIX).

Tewma 6. [loneTsl B OorpaHUYE€HHOM IPOCTPAHCTBE, APOH — PEHCHHT.

[Ipaktuka: BeimonHuTe 3a1aHue MOJIET IPOHA B OrPAaHUYEHHOM IPOCTPAHCTBE, BHYTPHU
3IaHUS WJIA CKBO3b Y3KHE MPOXOJIbI MEXTY MPETISITCTBUSMH.

Tewma 7. 3axBat rpy3a.

[Ipaktuka: BreimonHuTe 3a7aHuMe 3axBaT M NEPEMEIIEHHE TIpy3a, aKKypaTHas
TPAHCIIOPTUPOBKA.

Tewma 8. BrImmostHeHHE KOHTPOJIBLHOTO MOJIETHOTO 33/ TaHHUS.

[IpakTuka: BolonHUTEe KOHTPOIBHOE 3a1aHKe 10 MoAy 0. [IponereTs Tpaccy.

Mopnyas Ne 4. «IIporpammupoBanue 1Jisi 10J1€TOB BHYTPH nomeienus. Python».

Tema 1. OcuoBbl nporpammupoBanust BAC ua Python.

IIpakTuka: OCHOBHBIE NMOHATHS O NMporpaMMmupoBaHuu U ynpasieHun bAC. OcHOBHbIE
GbyHKIIMM  mporpaMMHOro  mnojera. OmnepalMOHHbIE CHCTEMbl W NIpOrpaMMbl  JAJis
IIPOrpaMMUPOBAHUS IOJIETA.

Tema 2. PaGoTa co CIIMCKOM JTaHHBIX.
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IIpaxTuka: IIporpamMmMmupoBanue anroputMoB yipasienus bAC.

Tewma 3. Pa3pabotka anroputma aBToHOMHOTO TIosieta BAC.

[Ipaktuka: Pa3zpaboTka anropurma aBToHOMHOTO mosieta BAC.

Tema 4. Ilpaktuueckoe 3aganue: Hamucars nporpammy Ha Python mis aBToHOMHOTO
nosieta BAC MynbT poTopHOTo TUIa BHyTpH nomenieHus (B orcyrcrun GPS curnana).

Mopnyabs Ne 5. «IIporpaMmmupoBanne KOHTpPoJIepa, ycTaHOBJIeHHOro Ha BAC npu
nomoum C++y.

Tema 1. M3ydyeHue HaBBHIKOB CO3JaHHs QJITOPUTMOB ISl OECIUIIOTHBIX JIETATEIbHBIX
anmapaTtoB (IporpaMMHpPOBaHKe aBTOHOMHOTO mojera Outdoor u Indoor).

[Ipaktuka. Pazpaborats anroputm aBroHoMHOro nosiera Outdoor u Indoor.

Tema 2. OGuiue cBefeHus O sI3bIKe MporpammupoBanus C++.

Jlexuust: OcHOBHBIE NOHATHS. AndaBut s3bika. [IpocTbie onepanuu.

Tema 3. Peanuzanusa C++ B nporpaMMupOBaHUU IPOHOB.

[Ipaktuka: [IpuMeHeHre MPaKTUYECKUX HABBIKOB IIPOTPAMMUPOBAHUA.

Tewma 4. [IporpammupoBanue anroputMmoB ynpasienust BAC.

[Ipaktuka: [IporpaMMupoBaTh OECHUIOTHUK HA BBIMOJHEHHE MPOCTEHIIMX JIEHCTBHIMA
«BBEPX, BHU3Y», «BJIEBO, BIIPABOY.

Tema 5. Hantucats nporpammy Ha C++.

IIpakTuka: BBIIOJHUTH CKPUIIT HAIUCAHUS IPOIPAMMBI.

Mopayab Ne 6. «Mcnosib3oBanne 1atunkoB BAC u cOop 1aHHBIX».

Tema 1. CeHcopsl U JaTYUKH ISt cOOpa TaHHBIX.

Jlexuus: Kak paboraroT natuuku. Poib gatunkoB Ha yctpoiictBe. [IpakTuka: kak
JATYUKKU paboTaloT ¢ MHPOpMaIHeH.

Tewma 2. JlaTunku: akcerepoMeTp, THPOCKo, qaibHoMep GPS.

Jlexuus: OnpeneneHue JaTYMKOB U X POJIb B CUCTEME ynpasiieHus U HaBurauuu bAC.
3Ha4yeHue aTYNKOB /7Sl 0OecrieueHsl aBTOHOMHOCTH, CTA0OMJIBHOCTU M 0€3011aCHOCTH T0JIETa.

IIpakTuka: MHTErpUpYiiTEe NaTUNKU B CUCTEMY YIpPaBJICHUS ApPOHA, MOJKIIOUMB UX K
apJlyMHO—KOHTpPOJIJIepy MOoJIeTa.

Tewma 3. [laTunku nmpu cOOpKe B MACTEPCKOM.

IIpaktuka: Tpenaxep JaJlbHOMEp paCCTOSHUE B MACTEPCKOM.

Moayab Ne 7. «O0padoTka u aHa M3 1aHHBIX noj1eTa BAC».

Tema 1. COop, 00paboTKa 1 aHaIU3 JAHHBIX (HOTOrPaMMETPUUYECKOIN ChEMKH.

Jlexuus: 3ydyenue TexHojgoruu coopa u o0paboTka JaHHBIX (OTOrpaMMETPHUSI ChEMKHU.

[IpaxTrka: AHaIM3 MOJYYEHHBIX IaHHBIX 110 CPeJICTBAM (POTOrpaMMETPUUECKON ChEMKH.

Tema 2. C6op, 00paboTKa 1 aHAIN3 JaHHBIX OPTO(POTOCHEMKH.
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Jlexuus: VzyueHune TeXHOIOTUU cOopa 1 00paboTKa JaHHBIX OPTOPOTOCHEMKH.

[IpakTuka: AHanu3 MOJTYYEHHBIX JAHHBIX 110 CPEACTBAM OPTO(HOTOCHEMKH.

Moayanb Ne 8. «[Ipumenenne BAC B pa3iu4HbIX 0TPACIIX».

Tema 1. Texuonorus npumenenust BAC B reone3uu u kaptorpaduu.

Jlexuwmsi: Pa3Butue u npumenenus bAC B reone3uu u kaprorpaduu. Coop u o6padboTka
naHHbIX. [Ipoueaypa mo UCHoIb30BaHUIO BO3AYIIHOTO TPOCTPAHCTBA.

Tewma 2. Texnomoruwn, npumensemble BAC B Apyrux oTpacisx, TakKuX Kak:

—  JIECHOE XO035I1CTBO;

—  OXpaHa OKpYXarollei cpebl;

—  CEJIbCKOXO3SUCTBEHHBIC PaOOTHI.

Jlexiusi: MOHUTOPUHT ¥ MHBEHTapu3aius yroauii. Co3naHue 3IeKTPOHHBIX KapT MOJIEH.

Jlekuusi: YTOyHEHHE TpaHMIl JIECHUYECTB. BpIsBiIeHHe u oOleHKa ymepbda oT
Ype3BBIYANHBIX CUTYAIIHA.

Jlexuus: COop, aHAIW3 M aKTyalM3alUs JAHHBIX O COCTOSIHMM OKpYXAloulell cpenbl.
@ukcanusi BBISABICHHBIX HAapyIIEHUH 3KOJOTMYECKOrO0 3aKOHOAATEIbCTBA. BblsiBieHHE
HECaHKIIMOHUPOBAHHBIX CBAJIOK U OMpPEJIEICHUE UX 0OBEMOB.

Moayab Ne 9. «3D — mogenupoBanue u npoektupoanue bAC».

Tema 1. OcHOBBI aBUAMOJCIIUPOBAHUS CAMOJIETHOTO THIIA.

Jlexuus: OnpezeneHue aBUaMoIeTMPOBaHNUs U €ro 3HaueHue B 00y4E€HUH, pa3BICUEHUSIX
Y Hay4HBIX HcclenoBanusx. [Ipaktuka: BeIOpaTh MaTepuaiibl U coopath Kopmyc BAC.

Tema 2. OcHoBbl 3D — MoaenupoBaHUsL.

Jlexuus: OcHoBHBIE TepMUHBI U NOHATHA B 3D — monenuposanuu. [Ipouecc co3nanus
3D mogmeneii.

Tewma 3. [Iporpammuoe obecnieuenue st 3D — MoaenupoBaHus.

[IpaxTuka: [IpoektupoBanue kopmyca u neraneii bBAC.

Tewma 4. [ToaroroBka 3D — Mozenu K meyaT.

IMpaktuka: IloaroroBute 3D-moxens st medatu Ha 3D-mpuntepe. Otpaborath
IPUMEHEHHE COOTBETCTBYIOIIEr0 HHCTPYMEHTAPUS IPOIPaMMHOTO 0OeCTIeueHUSI.

Tema 5. Ucnonb3oBanue 3D — npuHTEpa, neyarb KoMiekTyromux bAC.

Jlexmusi: Texunonorus padotst 3D mpunTeEpa.

[IpaxTuka: [leyats koMiiekTyromux neraneid. lnudoska u 06paboTka neranei.

Tema 6. Boi6op HaBecHoro obopyznosanus BAC.

[IpakTuka: DxcmryaTanus HaBecHOTo obopynoBanust BAC.

Tema 7. Matepuans! 1y npoussojactsa bAC.

Jlexuwmsi: 3HaueHre MPaBUIILHOTO BBIOOpa MaTepualoB s nmpousBojctea BAC.
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[IpakTuka: BeiOparh onTuManbHble MaTepuaibl Ui Mpou3BojacTBa kopmyca BAC ¢

y4eToM TpeOOBaHUM MO MPOYHOCTH, A3POJUHAMHUKE ¥ SKOHOMHUYECKOH 3(HEKTUBHOCTH.
Moayab Ne 10. «I"'onounsblii BAC».

Tema 1. 'onounsiii BAC.

Jlexums: Onpenenenune roHogyHOoro bAC u ux poJib B COPEBHOBAaHUAX U YEMITMOHATAX.

[Ipaktuka: PazpaboraTs 1 HacTpouTh criopTuBHYIO BAC 11 y9acTusi B TOHKaX.

Tewma 2. Knaccel, npaBuiia, Cy1elcTBO.

Jleknusa: 3Hauenure copeBHoBaHui 1Mo BAC 115 pa3BUTUSI UHIYCTPUU U TEXHOJOTHUM B
o0JracTi OECHIMIIOTHOM aBHALINY.

[Ipaktuka: IlogroToBka K y4acTMIO B COPEBHOBAHHUSIX [0 aABTOHOMHOMY
MUAJIOTUPOBAHUIO, COOTIOAs TIpaBUiIa U TPEOOBAHUS K YUYaCTHUKAM.

Tewma 3. [locTpoeHne ciOpTUBHOM TPEHUPOBKH U COBEPIIICHCTBOBAHUE MACTEPCTBA.

[IpakTuka: YiydiieHue HaBBIKOB MAaHEBPUPOBAHUS U HABUTAIIMHU ITYyTEM MPOXOXKICHHS
CJI0OKHBIX MapUIPYTOB Ha BPEMSI.

Tewma 4. ['OHOYHBIE TPACCHI.

[Ipaktuka: [IpoxoxkaeHre TOHOYHBIX TPACC B OTKPBITOM IMPOCTPAHCTBE.

[IpakTtuka: IlpoxoxaeHrne TOHOYHBIX TPAacC HAa CUMYISTOPE, OTpabOTKa CIOKHBIX
MapuIpyToB.

Tema 5. [Ipoxoxxaenue roHoyHoro ucneiTanud. Ilpakrtuka: [IpoxoxaeHne roOHOYHBIX

TpacC Ha BPEMs, BBIIIOJITHECHUEC CIIOKHBIX U ITPOCTBIX TOHOYHBIX HUCIBITAaHUH.
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5. Kanengapublii yueOHblii rpaduk

HaumeHoBaHue IO Beero KounuectBo | [IpoaokuTEIbHOCTD.
) peanu3aunum, I[I/ICIII{HJIHHLI (MoayJn). aKajaeM. SAHSITH B OHOTO 3AHSTHSI
T KOJINY€eCTBO Ba3oBblii ypoBeHb 0CBOEHHUS 4YacoB B O i)

Y4eOHBbIX He/leJIb roja

1 2 Mopmyne Ne 1. «OcHOBBI OECHMIIOTHBIX aBUAI[MOHHBIX 8 2 45
cucreM (BAC): apxurtekrypa, BACy.

1 4 Monyns Ne 2. «TexHuueckoe yCTpOoWCTBO M KOMITOHEHTHI 8 2 45
BAC».

1 18 Monynb Ne 3. «[Ipunnmrme: monera u ynpasieaus BACy. 36 2 45

1 5 Monyne Ne 4. «IIporpammupoBanrie BAC ans moneroB 10 2 45
BHYTpH nomeleHus Python».

1 5 Monyne Ne 5. «IIporpaMmmupoBaHue KOHTpOJLIEpA, 10 2 34
ycraHoBiaeHHoro Ha BAC npu nomomu C++y.

1 6 Monyne Ne 6. «Mcnonp3oBanue natuukoB BAC u cOop 12 2 45
JTAHHBIX).

1 4 Monynpe Ne 7. «O6paboTKa ¥ aHaIN3 JaHHBIX MOJETa 8 2 45
BAC».

1 6 Monynes Ne 8. «lIpumenenne BAC B paznmuHbIX 12 2 45
OTPACIISIX»

1 15 Monyns Ne 9. «3D — MozaenrpoBaHue U MPOEKTUPOBAHHE 30 2 45
BAC».

1 5 Monynb Ne 10. «I"onounsrit BAC. 10 2 45
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6. OueHoYHbIEe MAaTEPHAIBI
6.1. ®@opMbI THATHOCTHKH YCIEIIIHOT0 OCBOEHHUSI MOIYJIeii MPOrpaMMbl

HanmeHnoBanme DopmbI Dopmbl YPpOBHH 0CBOCHUSI 3HAHUH
MOIYJISA 3aHATHH No/JABeIeHHs UTOIOB Huskui Cpeannit OrcyrcTBHe 3HAHUI
YPOBEeHb YPOBEHb 3HAHUI
3HAHMH
ba30Bblil ypoBeHb 0CBOEHHSI POTrPaMMbI

Moayab Ne 1. | Jlekumu, Onpoc cinymareneit no npoiaeHHbIM | OTCyTCTBHE Hesnauutensubie | [Ipounsie 3HAHUS B
«OcHOBBI JUCKYCCUU TEMam, [10/IBEJICHUE UTOTOB | 3HAHUII, cadble | 3aTpyAHEHMs] B | IpaBUJIaX TE€XHUKU
0eCnUJIOTHBIX (TeopeTHyecKkue | TMArHOCTUKUA OCBOCHMS MOJYJIS. 3HAHHUS 0 | oTBeTax no | 6e30macHoOCTH,
aBMAllMOHHBIX 3aHSTHSL) Temsl 1715 omnpoca: PONHJICHHOM TEPMHUHOJIOTUU U | OIPEJEIICHUSX,
CHCTEM (BAC): — IpaBUJIa TEXHUKU 0€3011aCHOCTH; MaTepuaie OIPEIEIICHUAX IIPUMEHEHUU U CTPYKTYpe
apXMTeKTypa, — onpezenenue bAC; BAC BAC
BAC». — xomnoHeHTsl BAC;

— 3HaueHue u npumenenue bAC;

— ponb bAC B cCOBpeMEHHOM MUDE,

KaKHue 33/1a4d peuaroT Mpu NOMOIIH

BAC
Moayas  Ne 2. | Jleknuw, Ompoc ciymareneit mo npoiaeHHbIM | OTCyTCTBHE Hesnauntensuble | [Ipounsie 3HaHMS B 00JIaCTH
«Texnnueckoe JUCKYCCUU TEMaM, MIO/IBEJICHUE UTOTOB | 3HAHM, cabble | MPOOeb B | TEXHHUYECKOI'O yCTPOUCTBA.
YCTPONCTBO U | (TeOpeTHUYECKHUEe | TUAarHOCTUKU OCBOEHUS MOJYJIS. 3HAHUS 0 | 3HaHUH 3HaHMA 10  IapaMmerpam
KOMIIOHEHTBI 3aHSTHS). — TEXHUYECKHE  XapaKTEPUCTHUKH | IPOUIEHHOM TEPMHMHOJIOTHM U | KJIacCU(pUKALIUU BAC.
BAC». [Ipaktuueckne | BAC  (BepTOJETHOT0/CaMOJIETHOTO | MaTepuase OTIpENICTICHUSX TexHuueckue

3aHSTHS THUIA); TEXHUUYECKOTO XapaKTepUCTUKU

— Kimaccudukannu BAC; yctpoiictBa BAC | caMoseTHoro u

— Poccniickue nponsBoaurenu bAC BEPTOJIETHOIO TUIIA
Moayas  Ne 3. BrlInonHeHne noyseTHOro 3a/1aHus: Cnaboe ymenue | YMeHue YBepeHHas pabota B
«IIpmHIHANIBI [IunotupoBanne  1pu  TNOMOIIM | MMJIOTHPOBAHMS | IPABHIIBHO nporpamme FPV
1noJieTa " cumynstTopos U FPV. (mpoxoxnenue MOJI30BaThCSA
ynpasJjenuss BAC». Tpacchl 3a 20 cekyHn) 000py1I0BaHUEM
Moayar  Ne 4. | [Ipaktuueckue | Hammcats mporpammy Ha Python mis | Monens He | He yBepeHHoe | Monenb jetaet
«IIporpammupoBaH | 3aHATUA aBTOHOMHOro nosera bAC mynbTn | neraer YIIPaBJICHHE
ue BAC I POTOPHOTO THUIIA, BHYTpHU
N0JIETOB  BHYTPH
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NnoMeIeHus nomemieHus». (B orcyrerBun GPS
Python». CHTHAJIA).

— JIBY)KEHHUE MOJIEIH
Moayar Ne 5. | Jlekuuw, Hanucate nporpammy C++: Cnaboe ymenue | YMmeHue VYBepeHHas paborta c
«IIporpaMMupoOBaH | JUCKYCCUU — IBW)KEHHE MOJIEIM «BBEPX—BHU3Y»; | IPOrpaMMHPOBA | IIPABUIIBHO IpOrpaMMoit
He  KOHTPOJLIepa, | (TeOpeTUYeCcKue | — ABUIKEHHE OTKPBITh, 3aKPbITh HUS I10JIb30BATHCS
YCTAHOBJIEHHOI'O HA | 3aHATHS). 3axBaT» 00opy0BaHHuEM
BAC npu nomomwu | IIpaktuyeckue
C++». 3aHATUSA
Moayas Ne 6. | Jleknum, Hcnonb3oBanue nporpaMMHoOro | Cnalblii HaBBIK | YMeHHE YBepeHHas pabota c
«HUcnoab3oBaHue JUCKYCCUU obecrieyeHus 115t 00pabOTKU TaHHBIX | COOpKH U | IPaBUIBHO 0o0opynoBaHuEM JUIs
aatunkoB BAC n (TeopeTnueckue | u IIPUMEHEHHUS, IIOJIy4YEHHUE | DKCIUTyaTalluH I10JIb30BATHCS HOJy4YeHUs: HUHPOpMaLUU
c0Op AAHHBIXY. 3aHSTHS). uHpOpMaIN u3 MIOJIyYEHHBIX | 000Opy/OBaHUs | 000PYAOBaHUEM U
Moayas Ne 7. | IlpakTuueckue JaHHBIX MIPUMEHEHNE
«O0paboTka U | 3aHATUS TEXHOJIOTHH
aHaJIN3 AAHHBIX
noJjera BAC».
Moayas Ne 8. | Jlekuun, Hammcare  noxnax, noxaroroButs | He  packpeita | [Ipesentanus BriOpana aKTyajabHast
«IIpumenenune BAC | nuckyccun npeseHTanmio Ha Temy: «BAC B | TemMa nokjiana, | HOArOTOBIEHA, HE | oTpacib npuMmeHeHus BAC,
B Pa3JMYHBIX | (TEOPETUYECKHE | PA3IMYHBIX OTPACIAX)» IIPE3EHTAlMs HE | pacKpbITa  Te€Ma | JOKJIAJ IIOJITHOCTBIO
OTPACTAX. 3aHSTHSI) MOJIFOTOBJICHA JIOKJIaja PacKpbIBAET TEMY
Moayab Ne 9. «3D — | Jlekuun, OpranusoBaTh MacTep — kiacc, B | CnaOplii HaBbIK | YMeHUE VYBepeHHas pabora,
MO/eJIMPOBaHUE M | JUCKYCCHUHU pamKax KOTOpOTO ciIymarenau | cOopku U | IpaBUWJIbHO MOJEeNUpoBaHe U cOopka
NPOCKTHPOBAHHE (TeopeTHUYECKHE | CMOJENUPYIOT U O(OPMAT MOJEIb | MOJAEIMPOBAHUS | MOJIB30BATHCA MOJIENH
BAC». 3aHSTHS) BAC BAC 000pyOBaHHEM
Moayas Ne  10. | IIpaktnyeckue | [IpoBeneHHE HWTOTOBOIO TOHOYHOTO
«I"'onounsbiit BAC». | 3aHsATHA COPEBHOBATEIBHOTO roJsiera u

ydJacTMe  BCeX  Ciymareined B

COpPEBHOBaHUU
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7. PecypcHoe o0ecnieuenune
TpeboBanusi K NOMeIEHUAM
Criennan3upoBaHHbIe KIacchl (KPYKKH) cO3/aloTcs Ha 0asze
0011e00pa3oBaTeIbLHBIXOPTaHU3AINH (IITKOT).

KonmdgecTBo paboumx MecT JUisl CO3[aHUS CIeNUaTN3UPOBAHHOTO Kilacca
(kpyxka) — HeMeHee 12 pabounx MECT I 00yJaromuXCsl.

Jliig cozmanus cneruain3upoBaHHBIX KIaccoB (KPY>KKOB) HEOOXOIUMO
MIPETyCMOTPETHIIOMEIICHHS JITISl IIPOBEICHUS ayIUTOPHBIX, TPAKTHUECKUX 3aHATHI U
OpraHu3aliy MOJETHBIX 30H.

Jlyia mpoBeneHus ayAUTOPHBIX M MPAKTUYECKUX 3aHATUH, KOTOPOE BKIIOYAET
B ce0sicienyIonIie 30HbI B COOTBETCTBHH C KOJIHMUECTBOM PabOUMX MECT:

— pabouas 30HA CO CTOJIaMH, 00OPYJOBAHHAS B TOM YHCIIE IEPCOHATBHBIMU KOMITHIOTEPaMU;

— peMoHTHas cTtaHuus u 30Ha 3D—meuaTu;

— pabodee MECTO IIPEToaaBaTells;

—  Masas roJyieTHas 30Ha.

Jlis mpoBeIeHUS Ay AUTOPHBIX, IPAKTHUECKUX 3aHATHI U OpraHU3aluKd MAJIOH MOJIETHOM 30HbI
PEKOMEHIOBaHO 00EeCIIeunTh MmoMeInieHue Tuonaapio He MeHee 100—120 M 2 u BBICOTOH MOTOJIKA HE
MeHee 3 M.

OcHoBHas moJjeTHas 30Ha — OOOPYyIOBaHHAs TUIOMIAAKA JUISl JAUCTAHITMOHHOTO
MUAJIOTUPOBAHUST  OCCMHIJIOTHBIX  BO3AYIIHBIX CYAOB PEKOMEHIOBAaHO OOECIeYUTh
nometeHue oomel riomaapio He MeHee 100 M2 1 BBICOTO# MOTONKA HE MEHee 3 M.

Bo Bcex momernieHusx He0OXOIUMO OOECTEUUTh OCBEIEHHE B COOTBETCTBUU C
neiicrpyromumu TpedoBanusiMu (CanlluH) k BHyTpeHHEMY OCBEIIEHHIO pabOYNX MECT.

Bo Bcex momemeHusix HeoOXoauMo obecrneunTh Hanmuuue cetu MHTepHeT co
ckopocThio He MeHee 100 M6/c.

[Ipu opraHuzanuyd TOJNETHBIX 30H HEOOXOAUMO 00€CledynTh HaIu4due
nemMrndupyronero mokpeiTus Tona. [loBepXHOCTh J0MKHA OBITh MaTOBOM U HMMETh
HEOAHOPOHBIA PUCYHOK. [|0MyCTHMO MCITOIh30BaHNUE HalleYaTaHHBIX OaHHEPOB.

7.1.9 Tlpu opranu3anuu pabo4nux MECT O0y4aromMXcs Ui MPAKTHIECKUX padoT HeoOX0IuMO
obecnieunTh (YHKIIMOHATBHBIE CUCTEMBl BEHTIJIAIIMA U OTOIUICHUS, IMO3BOJSIONINE MPOU3BOIUTH
MPAaKTUYECKUE 3aHATHSA, a TaKXKe HAIMYME KOHTYypa 3a3eMJICHUS JUIsl DJEKTPONUTAHUS U CETH
c1a00TOYHBIX TTOJAKIIOYCHUH C ONTOPA3BI3KONW M BHYTPEHHUM COMPOTHUBIICHUEM K JIEKTPONTUTAHUIO U
c1ab0TOYHBIM ceTsM. HeoOxoumo o0ecneunTs Co3/1aHne YCIOBUMA AJIS COXPAHHOCTH JJOPOTOCTOSIIIETO
o0opynoBaHus (CKJIAJCKOE MOMEMICHUE Ml XpaHeHHs], HAIMYUE MHKEHEPHO—TEXHUYECKUX CPEJICTB

OXpaHbl, B TOM YHCJIE CHUCTEMBI BHaAcOHaOMoneHus). O0s3aTenbHO: TpeOOBaHUE 10



M0Kapo0e30MacHOCTH — HAJTMYKE TIPOBEPEHHOTO OTHETYIIUTEIS, @ TAK)KE HATMYKE OTHEYIOPHBIX
ceiipoB MM CYMOK JUIS XpaHEHUST aKKyMYJISITOPOB.
MaTepHajbHO — TEXHHYECKOE OCHAIIIEHHE IUIOIIAIKH MPOBEAeHHs 00pa30BaTeJIbLHOI0
npoiecca
OO0mias 30Ha:
— CTEIUTAXH JUTS XpaHCHHs 000PYI0BaHUS;
— HHTEPaKTHUBHBIA HHBEHTAPD;

— SIIIUKH JUISE XPAHEHUs BEIe 1 000pyIoBaHusI.

Manas nosieTHas 30Ha:
— ceTyarblil KyO He MeHee YeM 3x3x3M;
— Marthl JUIsl CMATYEHUs yapa Mpyu NaJeHUN KONTEPOB;
— CTaIlMOHAPHBIA MOMYJIb; YIbTPA3BYKOBBIC U3JIydaTeNId Masku (HE MeHee 4 1IT. );

— KOMIUJIEKT IIPOBOIOB JJIsl COEMHEHMSI U3JIydaTeNel; KperjaeHue n3jiydyaTesei Ha CTEHY.

OcHOBHas MoJIeTHas 30Ha:
— obmas mwiomanas He MmeHee 100—300 M2, orpaxkacHUE 3aIIUTHON CETKOM;
— KOMIUIEKT TPACcChl JJIsl OJIETOB;
— aMOPTHU3HUPYIOIIKE MaThI Ha MOJ OOIIEH MOJIETHON 30HBI;

— CHCTeMa yJIbTPa3ByKOBOM HaBUTAIMH B MOMeleHnH, coBMecTuMoi ¢ bBC.

PemonTHast crannus u 3oHa 3D—mevartu:
— CTOJI pa0oUnii MOHTAKHUKA;
— paauoanmaparypsl,
— pabouee Kpeco Ha KoJiecax;
— CTOJ KOMIIBIOTEPHBIN;
— 3D — npunrep;
— TporpamMMmHoe obecrieduenue s co3aanus 3D — mozeneit;
— mnporpamma Juis nedatu 3D — npuHTepa;
— TasuThbHAs CTaHIUA ¢ (EeHOM;
— JIBIMOYJIOBUTEIIb;
— KJIEEBOU MUCTOJIET;
— Habop Haaduie,
— IITaHTEeHIIUPKYIIb;

— Habop MmapHUPHO—TYOILIEBOIO HHCTPYMEHTA;
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— KIIIOYH IS TIPOTIEIUIEPOB;
— Ha0Op MHCTPYMEHTOB JJIs MAHKH;

— Jnepxarenb «peTbs pykay ¢ JIymnoii;

— KOBPHK JJISI [TAKKU;

— npubop U3MepeHUs HapsKEeHUs 6arapeu;

— pYyJeTKa U3MepuTeIbHas;

— 3a)KUM JUI1 MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KIIOUEH YIIMHEHHBIX;
— Ha0Op OTBEPTOK AJISl TOYHBIX padoT;

— TOPLEBOM KIIIOY;

— KpuUMIIEp;

— IIypymnoBepT + Habop OUT;

— HOYTOYK;

— MBIIIb KOMITBIOTEPHAS;

— PEMKOMIUIEKT, TpeIHa3HAYeHHBIH Ui  NPOTrpaMMHUpPYeMOro ydeOHOro  Habopa

KBaJpOKOIITEPa;
— PEMKOMIUIEKT, IPEIHAa3HAYCHHbIN JUIsl KOHCTPYKTOPA CIIOPTUBHOI'O KBaJAPOKOIITEPA;

— TymOa [ HHCTPYMEHTOB CJlecapHasi.

PaGouee mecTo oOyvarorierocs:
— IporpamMMHpyemblii yaeOHbIH Ha0Op KBaJAPOKONTEPa;
— TpOorpaMMHpYyEMbIN yUeOHBII KBaJIPOKONTED;
— KOHCTPYKTOP CIIOPTUBHOTO KBaJPOKOIITEPA;

— JIONIOJTHUTENIbHBIE  aKKyMYJSTOPBl  JUIsl  NPOTpaMMHUPYEMBIX  Y4eOHbIX  HaOOpOB

KBaJIPOKONTEPOB U CIIOPTUBHBIX KBAIPOKONTEPOB;
— FPV ouku (uuiem);
— KJIEeBOM MHCTOJIET;
— Habop Haadueii;
— IITaHT€HLUPKYIIb;
— Ha0op MIAPHUPHO—TYOLIEBOI0 HHCTPYMEHTA;
— KJIFOY JUTS TIPOTIEIIEPOB;

— mnpubop uzmepenus Hanpsokenus LiPo 6arapew;
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pyJEeTKa H3MEPUTETbHAS;
3a)KUM JIJI1 MOTOPOB;

HaOOp LIECTUTPAHHBIX KJIIOUEH Y/UIMHEHHBIX;

Ha0Op OTBEPTOK ISl TOYHBIX PadoT;

TOPLEBOM KJIIOY;

KpUMIIED;

HOYyTOYK (W [I9BM);

JIECKTOITHOE TIPpOorpaMMHOe obecrieuenue st HoyToyka (umu [19BM);
(dororpamMmeTpuueckoe MporpaMMHOE 0OecreueHue;

KOMITBIOTEPHAS MBIIIIb;

CUMYJISITOP /1JIs aBTOHOMHBIX TIOJIETOB;

MporpaMMHOe oOecriedeHue JIJIsl TPEXMEPHOTO MOAECTUPOBAHUS;
pabouee Kpecio Ha KoJecax;

Tym0a JJIT MHCTPYMEHTOB ClIecapHasi;

CTOJI KOMITBIOTEPHBIM.

PaGouee mecto nemarora:
HOYTOYK (mu [19BM);
yJbT PaUOYTIPABICHUS;
JIECKTOITHOE MporpaMMHoOe o0ecrieuenue s HoyToyka (unu [I9BM);
KOMITbIOTEPHASI MBIIIIb;
CTOJI KOMITBIOTEPHBIA;
pabouee Kpecio Ha KoJecax;

MOV,
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8. CIHCOK HCIOJIb30BAHHOM JIUTEPATYPbI:

@denepanbHblii 3akoH OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit

denepanun»

Vka3 IIpesunenra Poccuiickoit ®denepanuu oT 07.05.2018
204

«O HalMOHAJIBHBIX MEJIIX W CTpaTerHyecKux 3aaadax pa3Butus Poccuiickoit
®enepauun Ha nnepuoA 10 2024 roxay.

Pacnopsixkenne IIpaButensctBa PO ot 21.06.2023 Ne 1630—p «O06 yTBepkaeHUn
Crpareruun pa3Butus OecnuiaoTHOW aBuanuu Poccuiickoit denepanuy Ha TEPHOT
no 2030 roma m Ha mepcnektuBy g0 2035 roma M miaHa MEpONPUATHH MO ee
peanu3amnumn.

Pacnopsokenue IlpaButensctBa  Poccmiickoit  ®enmeparun ot 31.03.2022
678

«O0 yrBepxknennn KoHuenuuu pa3BUTHS TOMOIHUTEILHOTO 00pa3oBaHusl eTel U
NpU3HAHUM yTpaTUBIIMM cuily pacrnopsbkenust IIpaButensctBa Poccuiickoit
®denepannn ot 04.09.2014

Ne 1726-p».

Opranuzanus OOCIY)KMBAaHHUS BO3AYIIHOTO [BIDKEHUS: YUYEOHUK [UJIsl CPETHEro
npodeccuonansHoro obpazoBanus / A. J|. dumun, A. P. becryrun, B. A.
Cannukos; noa Hay4yHol penakuueit 0. I'. llatpakoBa. — Mocksa: M3natenbcTBo
IOpaiir, 2022. — 515 ¢. — (ITpodeccuonansroe obpazosanne). — ISBN 978 — 5 —
534 - 07607 — 3.

becninnorHele JeTaTeIbHbIE anmnaparsl. OcHoBBI yCTpOWCTBa
(YHKIIMOHUPOBAHUS

Ne

u

/AdanacbeB, YueOHUKH U yued. mocod. — Mocksa: MAU. ISBN:978—-5-85597-093-7.

becnmiioTHble jeTaTeNnbHbIE annaparbl: Harpy3Kd M HarpeB: ydeOHoe mocoOue Juis
cpenHero npodeccuonanbHoro oopazosanus / B. U. Iloropenos. — 2—e u3n., ucrp.
u nor. — Mocksa: U3narensctBo FOpaiit, 2024. — 191 ¢. — (IIpodeccrnonaibHoe
obpaszoBanmue). — ISBN 978-5-534-10061-7. — TekcT: smexTpoHHBIH [/
ObpazoBarenbHas maardopma FOpailt [caiit].

— URL: https://urait.ru/bcode/541222.
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