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1. llosicHuTe/ILHAS 3aIMCKA
BBenenne

[Iporpamma «becnuinoTHbie aBUAIMOHHBIE cucTeMbl» (Haniee — [Iporpamma), paccunrana
Ha oOywarommxcsi B Bo3pacte 12 — 17 ner, cpok peanu3anuu mporpamMmbl | y4eOHBIH TO[I.
[IporpamMMa  mpeamosnaraeT  pa3BUTHE  OOydYalOIIUXCS B 0O0JIacTH  MOJAEIMPOBAHUA,
MIPOrpaMMHUPOBAHUS, NWIOTHPOBAHUS, a TaKKe HampapieHa Ha (QOpPMUPOBAHUE 3HAHUI U
HABBIKOB, HEOOXOAMMBIX JJsi pPabOThl ¢ OECHUIOTHBIMH aBUAIMOHHBIMH CHCTEMaMHU,
CIOCOOCTBYET PAa3BUTHUIO WHKCHEPHO — KOHCTPYKTOPCKOTO MblnuieHus. [Iporpamma
«beciIOTHBIE aBHAIIMOHHBIC CHCTEMBD» pa3paboTaHa ¢ y4éTOM BO3PACTHBIX OCOOCHHOCTEH W
HMHTEPECOB 1IeJIEBOI ayTUTOPUHU O0YUAIOIIHXCS.

HopmaTuBHbIe OCHOBaHHS ISl Ppa3padoTKU MPOrpaMMbI:

— ®enepanbubiii 3akoH oT 29.12.2012 Ne 273—d3 «O6 obpazoBanuu B Poccuiickoit

Pacnopsikenune IlpaBurensctBa P ot 21.06.2023 Ne Ne 1630—p «OO6 yTBepx)aeHUU
Crpareruu pa3Butus OecruaoTHON aBuaruu Poccuiickoit @enepanuu Ha iepuoa 10 2030 roga u
Ha nepcnekTuBy 10 2035 roja u rniaaHa MepoNnpHUsATUN IO €€ peau3alumny;

Oenepanuny;

— Pacnopsixenne IlpaBurensctBa PO ot 31.03.2022 Ne 678—p «O06 yTBepxkaeHUU
KoHnenuuu pa3BUTHs JONMOJHUTEIBHOIO 00pa30BaHUs AeTell M MpU3HAHUM YTPATUBIINM CHILY
Pacnopsoxenus [IpasurensctBa PO ot 04.09.2024 Nel1726-p»;

— IlocranoBienne [MaBHOTO TOCYJAapCTBEHHOTO CaHUTapHOro Bpadya P® ot
28.09.2020 No28 «OO6 ytBepxkaenun CII 2.4.3648-20 «CaHuTapHO—-3MUIEMUOIOTHYECKNE
TpeOOBaHUS K OpraHU3alUsM BOCIUTaHUS M OOy4YeHMs, OTAbIXa W O3J0POBJICHUS JeTe U
MOJIOJIEKI;

— IIpuka3 MunucrepcTBa mnpocsemienus Poccuiickoit ®enepauuu ot 27.07.2022
Ne 629 «O06 ytBepxnenun Ilopsaka opraHuzalMu M OCYLIECTBJICHHS 0Opa3oBaTeIbHOM
JeSITeIbHOCTH MO JTOTIOJHUTEIBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMam.

HanpagBJieHHOCTH IPOrpaMMBbl — TEXHUYECKAS.



AKTYaJIbHOCTH POTPaMMBI.

B cootBerctBum ¢ yrtBepxkaenHoi ot 21 wmions 2023 Ne 1630—p IIpaButenbcTBoM
Poccuiickoit ®enepaunu Ctparerueid pa3BuTHs OeciuiaoTHON aBuauu Ha nepuon 10 2030 roxa
n Ha nepcrnektuBy g0 2035 roma, B OmwKaliiue MIECTh C MOJOBHHOM JieT B Poccum momkHa
MIOSIBUTBCSL HOBasl OTpPacib 3KOHOMHUKHU, CBSI3aHHasg C IIPOM3BOJCTBOM U HCIOJb30BaHUEM
rpaXJaHCKUX OecnuIoTHBIX ammaparoB. [lannas Ilporpamma B pamkax (enepanbHOro mpoekrta
Y«Kanpsl m1s GeCnMIOTHBIX aBHAIMOHHBIX CHCTEM» HAIMOHANBLHOTO TIPOEKTa «BeCrunoTHbIE
aBHALIMOHHBIE CUCTEMBD» 00ecIeunBaeT 00yJarouIMMCs BO3SMOXHOCTh OCBOUTH 3HAHUS B 001aCTH
OECHWIOTHBIX JIETAaTEJbHBIX allllapaTOB, HAaBBIKM IPOrpaMMHUPOBAHUS, MOJAEIMPOBAHUSA U
NWIOTUPOBAHUS, KOTOPblE B HACTOsIIEEe BpeMs ABIAIOTCS BocTpeOoBaHHbIMM. KoHuenuus
[IporpaMMbl  OKa3pIBa€T BIMSHUE HA  paCIIMpEHUE JOMOJHHUTEIBHOTO  00pa3oBaHUs
o0yyaroIuxcs, peaJn3alrio MOJOJSKHOW NOJIMTUKM U CO3JaHHE CHUCTEMbl IOATOTOBKU
CIEIUAINCTOB B 007acTh pa3pabOTKH, TPOW3BOACTBA M JKCIUTyaTallid OECHUIOTHBIX
aBUALMOHHBIX CUCTEM, a TAKXKE KOHTPOJIb 32 YPOBHEM KBATM(PHUKALMU TaKUX creruanuctos. [Ipu
peanu3aluu  MpoeKTa OOoNbIIOe BHUMAHME YAENSIETCS HNPUBJICUEHUIO  OOyYaroIuxcs
00pa3oBaTEeNbHBIX YYPESKICHUNA K yYaCTHIO B MPOrpamMMax IO OECHMJIOTHBIM aBUAIIMOHHBIM
cucremaM. Takum 06pa3oM, BO3MOKHO YCUIIMTh TEXHOJIOTHYECKUN OTEHIMAN I 00ecreueHHs
0€30I1aCHOCTH CTPaHBbl, MOBBIIEHUS YIPPEKTUBHOCTH SKOHOMUKHU U yITyUIIEHUS KaueCcTBa KU3HU
rpaxnaad. B utore B Poccun 10mKHA BOBHUKHYTh HOBasi SKOHOMMUYECKas OTPacib, CBA3aHHAs C
pa3paboOTKOIl U UCTIONB30BaHUEM I'PAXKIAHCKUX OECIMIIOTHBIX aIapaTosB.

HoBu3Ha 3T0i1 mporpaMMsbl 3aKJIF0YAETCSl B UHTErPAllui COBPEMEHHBIX M MHHOBAI[MOHHBIX
JNOCTUKEHUM B o0jacTu Maynol OeCHWIOTHOW aBHAIlMU, a TaKXKe HCIOJb30BaHUU IHU(PPOBBIX
TEXHOJIOTUH, BKIIt04ast Lu(ppOoBOi 00pa3oBaTEeIbHbIN KOHTEHT.

MeTtoanbl u popmbl peasmzanuu IlporpaMmmel:

— OJIHUM W3 KIIFOUYEBBIX METOJOB SBIISIETCSI POEKTHO—OPHEHTHPOBAHHOE O0yUYeHHe,
KOTOpOE MO3BOJISET 00yJaroluMcs MPUHIMATh aKTUBHOE y4acTHe B pa3paboTke U peanu3aiuu
peanbHBIX MPOEKTOB, CBSI3aHHBIX ¢ wucnojb3oBaHueM BAC. 32TOT MeTon crnocoOCTByeT
YIIIyOJICHHIO 3HAHUM, PA3BUTHIO TBOPUECKOTO MBINIJICHUS U HABBIKOB KOMAaH/THON PabOTHI;

— MHTEPAKTHBHbIE MeETOAbl O0Y4YeHHUs], TaKHEe KaK CHUMYJAIHH WU BUPTyaJIbHbBIC
nabopaTopur, WrparoT BAXXHYI POJb B moarotroBke crenuanuctoB mo BAC. CnenuanbHbie
MPOTrpaMMHBIE KOMIUIEKCHI MO3BOJISIOT MOJEIMPOBATh Pa3jIMYHbIE CIIEHAPUM IOJIETa JPOHOB,
aHAJIM3UPOBATh MOBEICHUE allapaToB B CIOXXKHBIX YCIOBHSX U MPOBOJUTH IKCIIEPUMEHTHI 0€3

PHUCKa MOBPEKICHUS JOPOTOCTOSIIEH TEXHUKY;

1 https://firpo.ru/activities/projects/federalnyy—proyekt—kadry—bas/



https://firpo.ru/activities/projects/federalnyy-proyekt-kadry-bas/

— NpaKTHYecKHe 3aHATHA, I7e 00yJaroluecss MOTYT HEMOCPEICTBEHHO YIPAaBIAThH
OECIIUIOTHBEIMHA adBHUAllTUOHHBIMHU CHCTCMaMU, ABJIAIOTCS HEOThEMJIEMOHN YacCThIO yqe6H0r0
nporecca. OTU 3aHATHUSA MO3BOJISIOT OTPa0OTaTh HABBIKM YIPAaBJIEHUS JPOHOM, OLIEHUTh €ro
MOBCACHHUC B PA3JIMYHBIX CUTyallUAX U YCOBCPUICHCTBOBATh TCXHUKY NUJIOTUPOBAHUA

— TeopeTHYeCKHe JEeKIHH M CeMHHApPCKHe 3aHATHS, HAllPAaBJICHHbIE HAa H3y4eHHE
OCHOB OECHWJIOTHBIX aBUAI[MOHHBIX CHCTEM, MPUHIMIIOB IOJETAa U YIPABJICHUS, TEXHUUYECKOTO
yCTpOﬁCTBa " aCIICKTOB ITPUMCHCHUA BAC B PAa3IMIHBIX OTPACIIAX;

— COpPEBHOBATEJIbHBIH MeTOJ — 3TO CHOCOO BBHIIOIHEHUS MPAKTHUECKUX YIPAKHEHHUH
B (¢opme copeBHOBaHUI. CyIIHOCTh METO/A 3aKJIHOYAeTCsl B UCIOJIb30BAHUM COPEBHOBAHUH B
Ka4ueCTBC CPCACTBA ITOBBIICHUA YPOBHSA IOATOTOBJICHHOCTHU 06yqafomnxc;1.

®opMaMu OpPraHM3allMM 3aHATHH SBISAIOTCS TIpyHmoBas (TeopeTHYecKass 4acTb) U
WHAUBUYalIbHO — IPYMIOBas (IpaKTUYECKask 4acTh).

Ilegarornyeckasi mesiecoo0pa3HOCTb HACTOAIICH MPOrpaMMBbl 3aKJIFOYAETCS B TOM, 4TO
[I0cJIe €€ OCBOCHHUs OOydaroluecs MoJydaT 3HaHUSA U YMEHHS, KOTOpbIE MO3BOJSAT UM HOHATh
OCHOBBI YCTPOICTBa OECIIMIIOTHOIO JIETATEIBHOIO anapaTa, IPUHIHUIBI pa0OThI BCEX €r0 CUCTEM
Hn HuX BSaI/IMOIIeﬁCTBI/Iﬂ, TCXHOJIOTUIO MNMHUJIIOTUPOBAHUA W YIIPABJICHHUA, a4 TAKKC OTTOYUTHL CBOU
HaBbIKM B nwiotupoBaHun BAC M DOJNyYHTh COPEBHOBATEIbHBIA OIBIT Ha Pa3IMYHBIX
TPEHUPOBOUHBIX Oa3ax.

Hacrosmas mnporpaMMa COOTBETCTBYET OOIEKYJIbTYPHOMY YpPOBHIO OCBOEHHUS U
IpeinoiaraeT yAOBJIETBOPEHUE IO3HABATEIBHOTO MHTEpeca O00Yy4aromerocs, pacliupeHue ero
MH(GOPMHUPOBAHHOCTU B 00JACTH OECHUIOTHBIX JIETaTEIbHBIX alllapaToB M CUCTEM, a TaKXKe
oOoraiieHre HaBbIKaMU OOILEHUS U NpUOOpEeTeHHEe YMEHUH COBMECTHOM IESTENbHOCTH HpHU
OCBOCHUHU IIPOTPAMMBL.

Heaw Ilporpammbl AONMOJHUTENBHOIO OOpa3oBaHMs MpeanonaraeT (GpopMupoBaHUE U
pa3BuTHE MPO(ECCHOHAIBHOW OpUEHTAUN OO0YyYaroLerocs, pa3BUTHE WHTEIUIEKTYyalbHbIX
CIOCOOHOCTEH U MO3HABATEIBLHOIO HHTEpECca K OECITMIIOTHBIM aBUAI[MOHHBIM CHCTEMAaM.

3agaun:

JInyHOCTHBIE (BOCIMTATE/IbHbIE):

—  BOCIUTATh MHTEpPEC K TEXHUKE U TPYAY, Pa3BUBATh TBOPUYECKHE CIOCOOHOCTH

1 (opMHUPOBATh KOHCTPYKTOPCKUE YMEHHUS U HABBIKU;
—  TPUBUTH KYJIbTYpPYy IPOU3BOJCTBA U COOPKH OECITMIIOTHBIX aBHALIMOHHBIX CUCTEM;
—  chopMHUpPOBaTh YyBCTBA KOJJIEKTUBHU3MA, B3aMOITOMOLIIH;

—  BOCIIUTATh BOJIIO, YYBCTBO CAMOKOHTPOJISA, OTBETCTBCHHOCTHU,



— chopMHUpOBaTh CO3HATEIbHOE OTHOLIEHHWE K 0€30macHOCTH Tpylda IpU

HU3TrOTOBJICHHNU MO,Z[eJ'IGI\/'I;
- BOCIIMTaTh TI'PaXKAAHCTBECHHOCTb, TOJICPAHTHOCTb, IAYXOBHO — HPABCTBCHHOC
CaMOCO3HaHHC,

— (bOpMI/IpOBaTB MNaTPpUOTUYCCKYIO IMMO3UIHIO IMMOAPOCTKA Y€PE3 BKIHOYCHUC €TO B
TCXHUYCCKOC TBOPUCCTBO U ITO3HABATCIBHYIO ACATCIIbHOCTD.

MeTanpeameTrHble (pa3BuBaloOLINe):

— Ppa3BUTH y 06yqa}om1/1xcsl 9JICMCHTbBI TEXHHUYCCKOI'O MBINIJICHUA,

I/I306peTaTeHBHOCTI/I, TBOp‘ICCKOﬁ WHUIIUATHUBBI,

—  pa3BHUTH I11a30Mep, OBICTPOTY PEaAKIIHH;
—  pa3BUTh ycep/ue, TepIeHUEe B OCBOCHUH 3HaHUI;

— (opMHUpPOBATh OCO3HAHHE POJIM TEXHUKA M TEXHOJOTHH JUIsi TPOrPECCHUBHOTO

Pa3BUTHUA 06H_IGCTB8.;

— TIOBBIIICHUC CCHCOpHOI\/JI YYBCTBUTCIIbHOCTH, PA3BUTHUC MEJIKOM MOTOPUKHU U
CUHXPOHHU3AIU pa6OTI>I obenx PyYK 3a CUCT O6y‘{eHI/IH IMUJIIOTUPOBAHUSA OECIMUIOTHBIX
JICTATCJIbHBIX aIlllapaToOB,

— Pa3BUTHUC HCI/IXO(i)I/BI/IOJ'IOFI/I‘leCKI/IX KaueCTB YUYCHUKOB: IIaMsATb, BHHMAHHUC,
CIIOCOOHOCTD JIOTUYECKHU MBICJINTh, AaHAJIM3UPOBATh, KOHIUCHTPHUPOBATH BHUMAHUEC HA I'NIABHOM.

IIpeameTHbIe (00yuaromme):
- BI)Ipa60TKa HAaBBIKOB IMUJIOTUPOBAHUA 6CCHI/IJ'IOTHI)IX JICTATCJIBHBIX alllapaToB;

— JaTb INCEpBOHAYAJBHBIC 3HAHUA O KOHCTPYKIHUUN OECIMJIOTHBIX JeTaTeIbHBIX

anmnaparos;
—  Hay4uTh NpaBuiIaM oOCITyKUBaHUs, COOPKU OECIMIIOTHBIX JIETATENIbHBIX allllapaTos;
—  HayuuTh nporpammupoBanuio bAC;
—  03HAaKOMHUTb C IIpaBHJIaMu 0€30M1acHOM paboThl C UHCTPYMEHTaMU;
—  O3HAKOMHUTbH C MPUHIUIIOM PabOThl aBUAMOEIbHBIX JBUTaTeNed U UX TPaMOTHOMN
SKCIUTyaTaluu;

— JaTb NCPBOHAYAIBHBIC 3HAHUS IO PAJUOIJICKTPOHUKE U 06y‘-II/ITB [IpUHIOHUITIaM

paboTHI paaroIIepeaaroIiero 000py10BaHusl, €r0 HACTPOHUKOIM;

—  natb 3HaHuA B obnactu 3D — monenupoBanus u npoektupoBanus bAC;

—  00yuuTh TpaBuiIaM O€30MacHOM JKCIUTyaTallud OeCIMJIOTHBIX JIeTaTeIbHBIX
anmnapaToB.

Cpoxku peanuszanuu Ilporpammer: 144 yaca.



YpoBeHb nporpamMMbl: OHOYPOBHEBas (0a30BBIN YPOBEHb OCBOCHHS).
Pexxum 3ansiTmii: rpynmna u3 12 denosek, 2 pa3a B Heaelnto 1o 2 Jaca (4 yaca B HeJelio,
16 yacoB B mecsil, 144 gaca B ron); 1 akagemudeckuii yac 45 MuHyT, nmepeMeHna 15 MUHYT.
Ili1anupyemble pe3yibTaTbl 00y4YeHu s :
B pe3yabrare o0ydeHusi oOyudamonmuecss B KOHIE Y4YeOHOro rojaa oOBJIAJAEIOT

HEOOXOAMMOM CHUCTEMOM 3HaHWM, YMEHUI 1 HABBIKOB.

Byner 3namo u ymems B pamkax ocBOCHHUS 0a30BOTO YPOBHSI:

3namy. — TEXHHUKY 0€30TacCHOCTH MPHU padoTe C HHCTPYMEHTAMHU

U DJIEKTPOOOOPYI0BAaHHUEM;

— ocHOBBI BAC;

— OCHOB TEXHUYECKOT'0 YCTPONCTBA U KOMIIOHEHTOB BAC;

— s13bIKU nporpammupoBanue bAC;

— 3HaueHue u npumenenue bAC B COBpeMEHHOM MUDE;

— O0COOCHHOCTHU PETYIUPOBKHU U YIIPABICHUS KBAAPOKOIITEPOM;
— YCTPOMCTBO U MPUHIMI PaOOTHI AIEKTPOIBUTATEINCH.

Ymeme: — MOJIb30BaThCs Pa00YUM UHCTPYMEHTOM;

— paboTaTh € ANEKTPOOOOPYIOBAHUEM;

— OCYLIECTBIIATH NWJIOTHPOBAHUE KBAAPOKOIITEPOB;

— yHOpaBiATh KBagpokonTepom FPV;

— HACTpPaMBaTh YaCTOTHI BUJIEO NIEPENAIOIINX YCTPOUCTB;
— HAaCTpauBaTh MOJETHBIA KOHTPOJUIEP KBAAPOKOIITEPA;
— HacTpauBaTh ammaparypy yIpaBiIeHUs;

— 3apspKaTh aKKyMYJIISITOPHI.

byner 3namo u ymems B pamkax 0CBO€HUS IPOJABUHYTOIO YPOBHSI:

3Hname: — YCTpOMCTBO M MPUHLUN pabOThI painonepe1aTunKoB;

— mpouenypy NoixydeHus, oo0paboTKH 1 aHanu3a JaHHbIX noseta BAC;
— MpUHIMI paboThl GOTO MEPEarOINX YCTPOUCTB;

— IpaBUJIa DKCILIyaTallu¥ aKKyMYJISATOPOB

— mpouecc 3D — moaenupoBanus u npoekrupoBanus BAC.

Ymemo: — JIMarHOCTUPOBaTh M HCIPaBIATh OMIMOKM B paboTe NpOrpaMMHOIO
oOecniedeHus Mpu paboTe ¢ JaHHBIMU, OJTYYEHHBIMU MIPH paboTe ¢ MOJIe3HOMN
Harpys3Kou;

— MOJIETTUPOBATh U MPOU3BOJIUTH NeYaTh KOMIUIEKTyomux mojeneit BAC nHa
3 — D npunTepe.

ITo — TBOPYECKH TOIXOUTH K COOPKE KBAIPOKOITEPA,;
OKOHYaHHIO | — yMmeTh aHATM3UPOBATH;
Kkypea 6yaeT | _ o0/t HauaToe A€o0 10 KOHIIA;
o0J1azaTh
— BBINOJHATH MOPYUYCHUS KOJUICKTHBA, pab0TaTh B IPYIIIIE;
CIIE Y FOIITUMHU 5
Kauecmeamu: | — OKd3bIBATh IOMOIIb B Pa0OTE Hajl MOJEIBIO POBECHUKAM M MIIaILIIM

pebsitam;
— CTPEMHUTHCA COPEBHOBATLCA, ITPOABIIATH ce0s B COpPEBHOBAHHNU.




IIponecc HaGopa u ¢opMHpOBaHUA TPYIIIL.

OO6pa3zoBarenbHble OpPraHU3ALUU

PYKOBOJCTBYIOTCSI BHyTPEHHUMHU HOPMAaTUBHO — IIPABOBBIMU OCHOBAHUSAMHU MPU POPMHUPOBAHUU

mporiecca Habopa M YKOMIUICKTOBKH TPYIINT HA IPOTPaMMBI JOMIOJIHUTEIHPHOTO 00pa30BaHMS.

2. Y4eOHblIii IVIaH NPOrpaMMbl

HanmenoBanme
Bcero
YPOBHS Homep n HaumeHOBaHuEe MOAYJIsI 4ACOB Teopus | IlpakTuka
NPOrpaMMbl
Monyne Nel. «OcHOBBI 0OECHHIOTHBIX
ABUAIIMOHHBIX CUCTEM (BAC): 8 8 0
apxutekTypa, BAC»
Monayns Ne2. « Texauueckoe yCTpOHCTBO U 8 6 2
kommnoHeHTHI BACy
§ Mopynes Ne3. «llpunumnsl mosnera 36 9 34
= ynpasieHust BAC»
S Monyab Ned. «IIporpammupoBanne BAC
> 10 0 10
2 JJIS1 TIOJICTOB BHYTpH momerienus: Pythony
= Mopyib Nes. «IIporpammupoBanue
Q KOHTpOJIepa, ycTaHoBiaeHHoro Ha BAC 10 2 8
3 npu nomoinu C++»
>
= Monynb Ne6. «Mcnonb30BaHne IaTYHMKOB
3 12 4 8
M BAC u c6op naHHBIX»
§ Monyne Ne7. «OOGpaboTka u aHamu3 8 4 4
k2 naHHbIX Ttosieta BAC»
Mopayne Ne8. «Ilpumenenue BAC B 12 12 0
Pa3IUYHBIX OTPACTITX)
Monynb Ne9. «3D — moznenupoBaHue M
30 7 23
npoektupoBanue BACy
Mopynb Nel0. «I'onounsrit BAC» 10 2 8
Hroro: 144 47 97




3. Y4e0HO — TeMAaTHYECKUHA IJIAH

3.1. YTII mporpaMMbl COCTOUT U3 OJHOTO 06a30BOro ypoBHs ocBoeHHs. CoJiep:KaHue KaXI0T0 YPOBHS MOCTPOSHO HA MOTYJILHOM MPUHIIHIIE.

CTpykTypHOH enuHUIEH y4eOHOro MOy SIBISIOTCA TeMbl. B peanusanuu mporpaMMbl IPUMEHSIETCSl MO3TANHAs TEXHOJOTUs OOy4eHHs OT

«IIPOCTOTO» K «CIOKHOMY».
3.2. BaxxHast pojib py OCBOCHUU IIPOrPaMMbl OTBOJIMTCS MaTeprasiam, pa3paboTaHHBIM B paMKax IpUMeHEHUs Iu(ppoBoro o0pazoBaTeIbHOTO

KOHTCHTA.

3.3. [1o okoHYaHHUHU KaXKI0T0 MOJTyJIsl IPOrPaMMOM peycMOoTpeHa popmMa KOHTPOJIS B BUJIE TEMAaTHUYECKOTO OIPOca, MPAKTHUYECKOT0 3aJaHus,

MIPOEKTHOM paboTHI.

HaumeHoBaHue HoMep u HauMeHOBaHUE MOIYJISI Tpynoemkoct | Teopus | IIpakTuka dopma Martepuaa piasa HOK
YPOBHS b BCEro 4acoB KOHTPOJIA (un¢posoit
NPOrpaMMbI o0pa3oBaTe/IbHBIH
KOHTEHT) *
Moayab Nel. «OcHOBBI 0eCITHIOTHBIX Tect HOK Ne 1.
aBuaunoHubix cucreM (BAC): 8 8 0
= apxurexktypa, BAC».
E Tewma 1. BBogHoe 3aHsTHE (TEXHUKA 5 5 0
2 0€30MacHOCTH).
E‘ Tema 2. Teopetuueckue ocHoBbl BAC. 2 2 0
=
E Tema 3. Apxutextypa BAC. 2 2 0
g Tewma 4. 3nauenue u npumenenust BAC 2 5 0 Onlzoc B paMKax
: B COBPEMEHHOM MHUpE. MIPOMICHHBIX TEM
5 Moayan Ne2. «TexHuueckoe 8 6 2 Tecr ITOK Ne 2.
g YCTPOIicTBO U KOMNIOHEHThI BAC».
£ Tema 1. OCHOBHBIE TEXHUYECKHUE
’E xapakrepuctuku BAC BepToseTHoro u 2 2 0
2 CaMOJIETHOI'O THUIIOB.
é Tema 2. Knaccudukanust 6ecrimiIoTHBIX 2 5 0
JIeTaTENHHBIX alapaToB.
Tewma 3. Kommiekc ympasinenus BAC. 2 0 2




Tema 4. Poccuiickue npousBoautenubAC u

Omnpoc B pamkax

JIX TICIIH. MIPOUJEHHBIX
TeM

Moayas Ne3. «IIpuHIUNBI MOJIeTa U 36 34 Teer [HOK Ne 3.

ynpasjaenus BAC».

Tema 1. be3onmacHOCTb TOJETOB. 2 1

Tema 2. TexHnnka 6a30BOT0 12 12

nunotupoBanus FPV.

Tema 3. Yrparnenue BAC. 2

Tema 4. [Tpaxtuka nonéros BAC. 8

Tema 5. AspoauHamMuKa 1 JHHAMIKA ) 2

MnoJIETa.

Tema 6. [TonéThl B OrpaHUYEHHOM 6 6

MIPOCTPAHCTBEY, APOH — PEHCHHT.

Tema 7. 3axBat rpysa. 2 2

Tema 8. BrimonHeHHE KOHTPOIBLHOTO BBINOJIHUTE HOJET C

HOJETHOTO 3a1aHMUsI. 2 2 TOJIHATHEM IDY3a

Moayas Ne4. IlporpaMMupoBaHuenIst 1IOK Ne 4.

I0JICTOB BHYTPH NOMeEIICHUS 10 10 Tect

Python».

Tema 1. OcHoBbl nporpammupoBanusibAC 4 4

Ha Python.

Tema 2. PaboTa cO CIIMCKOM JaHHBIX. 2 2

Tema 3. Pa3zpaboTka anropurma 2 2

aBToHOMHOTO TIosteta BAC.

Tema 4. Co3aaTh CKpHUIIT Ha S3bIKE

nporpammupoBanust Python st [IpakTnueckoe

CaMOCTOSATEIIFHOTO yIIPaBICHUS 2 2 3a/1aHNe

KBaJIPOKONITEPOM B TIOMEIIEHHH O€3
nucnoJib3oBanusa curtaisa GPS.
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Mopnyasb NeS. «IIporpammupoBanue

LIOK Ne 5.

KOHTPOJIepa, yCTAHOBJIEHHOI0 Ha 10 2 Tect

BAC npu nomomu C++y.

Tema 1. M3yueHnue HaBBIKOB CO3/1aHUS

JITOPUTMOB U1l OECIIUIOTHBIX

JIeTaTEeNbHBIX aIIapaToB. 2 0

(mporpaMMHpOBaHHE aBTOHOMHOTO

nojiera) (Outdoor u Indoor).

Tema 2. O0111HE CBEIEHUS O A3BIKE
2 2

nporpamMmmupoBanus C++.

Tema 3. Peanuzanus C++ B 2 0

IPOrPaMMHUPOBAHUH IPOHOB.

Tewma 4. [IporpammupoBaHue
2 0

anroputMoB ynpasiieHust bAC.

Tema 5. Co3aTh CKpUNT Ha SI3bIKE 2 0 [TpakTuyeckoe

nporpamMmupoBanus C++. 3a/1aHHE

Moayasb Ne6. «Mcnonb3oBanue LHOK Ne 6.
12 4 Tect

aaTunkoB BAC u cO0p naHHBIX».

Tema 1. Cencopsbl 1 gaTUuKH Ui cOopa 4 5

JTAHHBIX.

Tema 2. JlaTuuku: akcenepomerp,
4 2

rupockon, gaasHomep GPS.

Tema 3. JlaTunku npu cObopke B 4 0 ITpakTuka

MacCTEPCKOM. cOopKH

Moayabs Ne7. «O0paGoTrka M aHaJIn3 [HOK Ne 7.
8 4 Tect

AaHHBIX MoJjera BAC».

Tema 1. C60p, 06paboTKka 1 aHaIU3

JaHHBIX (OTOrpaMMeETPUUYECKON 4 2

CHEMKH.

Tema 2. C60p, 06paboTKa 1 aHAIIU3 4 5

JaHHBIX OPTOPOTOCHEMKH.

Moayab Ne8. «IIpumenenne BAC B OK Ne 8.

BD Wk CLITRRIEITE LAl 12 12 Tecr =

Pa3JIHYHBIX OTPACTAX».
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Tema 1. Texnonorus npumenenuns bACB

4 0
re0JIC3UH U KapTorpagum.
Tewma 2. Texnonorun npumeHenns BACs IIpoexTHas
JOPYTUX OTPACIISX, TAKMX KaK: pabora.
— JIeCHOE X035 CTBO; 8 0 Jloknaz o
— OXpaHa OKpY)Kalollel Cpebl; TEXHOJIOTHH
— CeNIbCKOXO034HCTBEHHBIE PAOOTHI. [pUMCHCHHA
Monayab Ne9. «3D — moaesimpoBanue u HOK Ne 9.
30 23 Tect
npoexktupoBanne BAC».
Tema 1. OcHOBBI aBHAMOJETUPOBAHUS 8 6
CaMOJIETHOTO THTIA.
Tema 2. OcnoBbl 3D — MoaenupoBaHusl.
Tewma 3. T1O ans 3D — MoaenupoBaHusl. 4
Tema 4. IToaroroBka 3D —Monenu 6 6
MEYaTH.
Tewma 5. Ucnons3oBanue 3D— npunTepa 4 5
IUIS I€YaTH KOMIUIEKTYIOLINX.
Tewma 6. Ber6op HaBecHOTO
4 4
obopynoBanus BAC.
I1
Tema 7. Martepuaisl ajisi IpOU3BOJICTBA ponsBeCTH
BAC 2 1 MOJIENb IS
NeYaTH.
Moayan Nel0 «I'onounsiii BAC». 10 8 Tect HOK Ne 10.
Tema 1. I'onounsrit BAC. 2 1
Tema 2. Kiaccel, npaBuina, Cy1eiCTRO. 2 1
Tewma 3. IlocTpoerne cHOPTUBHOM
TPEHUPOBKH U COBEPIICHCTBOBAHHE 2 2
MacTepcTBa.
Tema 4. 'oHOYHBIE TPACCHI». ) )

4.1 B OTKpBITOM NPOCTPAHCTBE.
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4.2 Ha FPV.

Tema 5. [IpoxosxeHre TOHOYHOTO
WCIIBITAHUS.

[Ipoxoxnenue
TOHOYHOTO
UCIIBITaHUS

* _ https://firpo.ru/activities/projects/
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4.Copnep:xaHue NpOrpaMMsbl
4.1. ba3oBblii yPOBEHb OCBOCHUS

Moayab Nel. «OcHOBBI OecnJIOTHBIX aBUAIIMOHHBIX cucTeM (BAC): apxuTekTypa
BAC».

Tema 1. BBonHoe 3ansTre. TexHuka 6e30MacHOCTH.

Jlexuus: MHerpykTaxk mo TexHuke OezomacHoctu. TexHuka OezomacHocTt. [IpaBuna
MOBEJICHHUS B TIOMEIICHUH, TJI€ POBOJISTCS 3aHATHS.

Tewma 2. Teopernueckue ocHOBbI BAC.

Jlexumsi:  3HakOMCTBO C OecnuiaoTHbIMUA — aBualmoHHbIMH  cuctemamu (BAC).
Onpenenenue becnimnorHoit ABuanmonnoi Cuctemsl (BAC).

Tema 3. Apxutexrypa BAC.

Jlexnus: 3HaueHne apXUTEeKTyphI 1151 3)PeKTUBHOTO PyHKIIMOHUPOBAHUS U YIIPABICHUS
BAC. Kommoneutsl BAC camonérHoro tuma.

Tewma 4. 3nauenue u npumeHenust BAC B coBpeMeHHOM Mupe.

Jlexuusi: Ponb TeXHMUECKUX XapaKTEPUCTUK U pa3auuHbX BuAoB BAC B pemeHun
pa3JIMYHBIX 3a/1a4.

Mopnyab Ne2. « Texaudeckoe ycTporcTBo 1 KOMIOHEHTHI BAC».

Tema 1. OcHOBHBIE TEXHUYECKHUE XapaKTCPUCTUKU BAC, BEPTOJIECTHOTO U CAMOJICTHOT'O
THIIOR Jlexius: OCHOBHBIC TEXHUYCCKHUE XapaKTCPUCTUKU BAC BEPTOJIECTHOTO U CaAaMOJICTHOT'O

— Tema 2. KJ'IaCCI/ICI)I/IKaI_[I/IH OCCITMIIOTHBIX JIETATCIbHBIX arraparoB.

Jlexuuu: Buapl m texHnueckue xapakrepuctuku BAC: Anspocrtatnueckue BAC,

PeaktuBnbie BAC, BAC camonérnoro tuna, BAC BepToieTHOro Tuma, MyJbTUKONTEPHbBIE U
rubpuaasie BAC.
Tema 3. Kommuieke ynpasnenust BAC.

[IpaxTuka: CiocoObl 060pyaoBanus ynpasienus cuctemsl BAC.

Tema 4. Poccuiickue npoussoaurenu bAC u ux uenm.

Jlexumsi:  OcHoBHble Poccuiickue mnpousBomutenn bAC. Bxmam B pasButue
oreuecTBeHHOU nHAycTpuu bAC.

Moayab Ne3. «IIpyHuMnbI nojiera u ynpasiaenuss BAC».

Tema 1. Be3onacHOCTh MOJIETOB.

Jlexumsi: Omnpenenenue Oe3omacHocTH ToNETOB B KOoHTekcTe BAC. 3Hauenue
6e3omacHocTH A 3PGeKTUBHOrO U HaaéxHoro (yHkumonupoBaHus BAC. AHanu3 pucKoB U
OIMaCHOCTEM.

14



[Ipaktuka: BeimonHenne 06e30macHOro MoJjeTa.

Tema 2. Texnuka 6a3oBoro nunotuposanust FPV.

[Ipaktuxka: Tpenaxxep FPV, ynpasnenne BAC. B cumynarope BbINOIHUTE B3JIET C TOUKU
CTapTa M TOCaJKy Ha TOYHO OOO3HAYEHHYIO IUIOIIAAKY, ucnoib3dys FPV — pexum s
ynpasieHus. [IporeTute CKBO3b CEpPUI0 BOPOT WM MEXIy OO0O03HAYEHHBIMH MapKepamu,
COXpaHssl CTaOWJIBHYIO BBICOTY M CKOpPOCTb, B pexkume FPV. Boimonmnute moner mo 3apaHee
3aJJaHHOMY MapIIpyTy ¢ U3MEHEHHEM BBICOTHI, UCIIONB3Ys Kak FPV, Tak u Buj ¢ Tperbero nuuna
i cpaBHeHUsI A PekTUBHOCTH yripaBieHus. Beimonanute cepuio pazsoporoB Ha 180 rpagycos
Ha OTPaHUYEHHOW TeppUTOpUH, Ucmonb3ys FPV nmis Tounoro maneBpupoBaHus. BreimonaHuTe
3a/auy Mo cOOpy OOBEKTOB C Pa3IMYHBIX TOYEK KapThl, HCHONb3ys FPV mns HaBuranuu
¥ TOYHOCTH TIPY MPUOTIKEHUH K KOXKIOMY OOBEKTY.

Tema 3. Yopasnenue BAC.

Jlexuus: Ilpunnunel ynpasieHust camosi€THeiMU BAC. IlpakTuka: BBIIOJIHUTE B3JET
BAC camonerHoro tumna, JOCTUTHUTE 3aJaHHON BBICOTHI U CTAOWJIM3UPYHUTE MOJET HA MPSAMOI
nuHUH. OCyIIECTBUTE CEPUIO TIOBOPOTOB.

Tewma 4. [Ipaktuka nonéroB bAC.

[IpaxTuka: [IpakTtuka noneros BAC.

Tema 5. AspoauHaMuKa U TMHAMHKA TT0JIETA.

[IpakTuka: BelnogHWTE MOJET HA JPOHE B CHUMYJSATOPE IMPH PA3IHYHBIX YCIOBHUSIX
nosieta. (3agaHue BKJIIOYAeT B ce0si BBHIMOJTHEHHWE MAHEBPOB BBICIIErO MIJIOTa)Xa, MOJIETHI Ha
Pa3HOIl CKOPOCTH U BBICOTE, a TAKXKE B PA3TUYHBIX MTOTOJHBIX YCIOBUSX).

Tema 6. [1on€THI B OrpaHUYEHHOM MPOCTPAHCTBE, JPOHBb — PEHCHHT.

[IpakTuka: BelmosiHUTE 3a/1aHKE MOJET IPOHA B OTPAHUYEHHOM MPOCTPAHCTBE, BHYTPU
31aHMS WIHA CKBO3b Y3KHE IIPOXO/bI MEKIY IPEMATCTBUSAMU.

Tewma 7. 3axBar rpy3a.

[IpakTuka: BplmomHuTe 3aaaHMe 3axBaT M IMEpeMElIeHHE TIpy3a, aKKypaTHas
TPaHCIIOPTUPOBKA.

Tewma 8. BeimosHeHNE KOHTPOIBHOTO MOJIETHOTO 3aIaHU.

[IpakTuka: BeIMOJHUTE KOHTPOJIBHOE 3a/1aHKE IO MOayJt0. [IponereTs Tpaccy.

Moxayab Ned. «[IporpamMupoBanue Jisi M0JIETOB BHYTPH nomenienus. Pythony.

Tema 1. OcuoBbl mporpammupoBanust BAC Ha Python.

[IpakTuka: OCHOBHBIE MOHATHUS O MporpammupoBanuu u ynpasieHud BAC. OcHOBHBIE
¢yHKUIMH  TporpaMMHOro  mosera. OmnepalMOHHbIE CHCTEMBbl M HPOTPaMMBl  JIJIs
MIPOrpaMMHUPOBAHUS MOJIETA.

Tema 2. PaboTa cO CIIMCKOM JTaHHBIX.
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IIpaxTuka: IIporpammupoBanue anroputmMoB ynpasiaeHus bAC.

Tewma 3. Pa3pabotka anroputma aBToHomMHoro nosiera BAC.

[Tpaktuka: Pazpabotka anropurma asToHOMHOT0 Tosera BAC.

Tema 4. Ipaktuyeckoe 3amanue: Hammcare nporpammy Ha Python mnst aBroHOMHOrO
nosera BAC mMynbTH poTOpHOTO THIA BHYTpU noMemieHus (B orcyrctBun GPS curnana).

Monyabs NeS. «IIporpamMupoBaHne KOHTpoJiepa, ycTaHoBJeHHOro Ha BAC npu
nomomu C++y.

Tema 1. M3yueHne HaBBIKOB CO3[aHHUS ITOPUTMOB JJIsi OCCIUIIOTHBIX JIETATEIBHBIX
anmaparos (IporpaMMupoBaHue aBToHOMHOro iosiera Outdoor u Indoor).

I[paktuka. Pa3paborars anroput™ aBroHoMHOro rnosiera Outdoor u Indoor.

Tema 2. OGmmue cBeneHus O s3bIKe MporpamMmupoBanust C++.

Jlexums: OcHOBHBIE IOHATHS. AndaBuTt s3b1Ka. [IpocTeie onepanmy.

Tema 3. Peanuzanusa C++ B nporpaMMUpOBaHUU IPOHOB.

[IpakTuka: [IpyMeHeHHE NPAKTUYECKUX HABBIKOB ITPOrPAMMUPOBAHHS.

Tewma 4. [IporpammupoBanue anroputmMoB ynpasieHust BAC.

[Ipaktuka: [Iporpammupyem OECHWIOTHHK Ha BBIMIOJIHEHHE MPOCTEUIINX ACHCTBUU
«BBEPX, BHU3», «BJIEBO, BIIPABOY.

Tema 5. Hanucats nporpammy Ha C++.

[IpakTuka: BbIMOJIHUTH CKPUNT HAITUCAHUSI IPOTPAMMBI.

Moayab Ne6. «Mcnoab3zoBanune 1aT4ukoB BAC n c60p 1aHHBIX».

Tema 1. CeHcopsl U 1aTYUKH 17151 cOOpa JaHHBIX.

Jlexuus: Kak pabotaroT naruuku. Ponb natunkoB Ha ycrpoiicTse. IlpakTuka: kak
JaTYUKKU paboOTaIOT ¢ HHPOpMAIUEi.

Tewma 2. Jlaruuku: akcenepomeTp, rTupockort, gaansHomep GPS.

Jlexuus: OnpeneneHye JaTYNKOB U UX POJIb B CUCTEME ylpaBieHus U Hapurauuu bAC.
3HaueHue 1aTYMKOB JUIsl 00ecriedeHHs] aBTOHOMHOCTH, CTa0OMIJIBHOCTH U O€3011aCHOCTH IOJIETA.

[IpaxTuka: HTerpupyiite AaT4uku B CUCTEMY YNPAaBIEHHUS IPOHA, MOAKIIOUMB UX K
apyMHO—KOHTPOJUIEPY IOJIETA.

Tema 3. JlaTunku npu cOOpKe B MaCTEPCKOM.
IIpaktuka: Tpenaxep JaabHOMEp pacCTOSHUE B MAaCTEPCKOM.
Mopnyab Ne7. «O0padoTka u aHaIU3 JaHHBIX noJjieTa BAC».
Tema 1. Co0p, 06paboTKa 1 aHAIN3 JAHHBIX (POTOrPaMMETPHUECKON CHEMKH.

Jlexuusi: U3yuenue texHonoruu cobopa u o0paboTka JaHHBIX (OTOrpaMMETPHSI ChbEMKH.
[IpakTuka: AHaIN3 NOTYYEHHBIX JaHHBIX 10 CPelICTBaM (OTOrPaMMETPUUECKOI ChEMKH.

Tema 2. Coop, 00paboTka 1 aHAIU3 JaHHBIX OPTOPOTOCHEMKH.
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Jlexuus: Vzydenue TexHOIOTUU cOopa 1 00paboTKa JaHHBIX OPTOPOTOCHEMKH.
[TpakThka: AHaIM3 MOJYYEHHBIX JaHHBIX 110 CPEACTBAM OPTO(OTOCHEMKH.

Mopnyab Ne8. «IIpumenenne BAC B pa3jiM4HBIX 0TPACIAX.
Tewma 1. Texnonorust npumerennst BAC B reone3un u KapTorpadum.

Jlexmus: Passutne u npumenennst BAC B reonesun u xaprorpapuu. Coop u 06padboTka
naHHbIX. [Ipolieypa 1mo UCnoNb30BaHUIO BO3/YIIHOIO IIPOCTPAHCTBA.

Tema 2. Texunonoruu npumensembie BAC B Ipyrux oTpacisix, TaKuX Kak:
—  JIGCHOE XO03SICTBO;

—  OXpaHa OKPY’KaroUIEH Cpebl;

—  CeJIbCKOXO035HCTBEHHBIE PAOOTHI.

Jlekuus: MOHHTOpI/IHF W MHBCHTAapU3alluAa erI[PIﬁ. CO3I[aHI/Ie QJICKTPOHHBIX KapT TTOJICH.

Jlexumsi: YTOUHEHHME TpaHUIl JIECHUYECTB. BpIsBlIeHHME © OleHKa yiiepbda oOT
YPE3BBIYANHBIX CUTYaLUH.

Jlexuus: COop, aHAIM3 M aKTyaJau3alus JAHHBIX O COCTOSIHUM OKpY)KaloIleH Cpelibl.
@ukcauus BBISBICHHBIX HApPYLIEHUW SKOJOTMYECKOIO0 3aKOHOJATENbCTBA. BblsBieHHe
HECaHKIMOHUPOBAHHBIX CBAJIOK U OMpeesieHne X 00BEMOB.

Mopnyab Ne9. «3D — mogeanpoBanne n npoekruposanne BAC».
Tema 1. OcHOBBI aBHaMO/I€TMPOBAHUS CAMOJIETHOT'O THIIA.

Jlexuus: Onpenenenre aBUaMOICIMPOBAHUS U €T0 3HAYCHHE B 00YUEHUH, Pa3BICUCHUSIX
Y Hay4HBIX HcclenoBanusax. [IpakTuka: BeIOpaTh MaTepuaisl U coopats kopryc BAC.

Tema 2. OcHoBsl 3D — MonenupoBaHUs.

Jlexuust: OcHOBHBIE TepMUHBI U MOHATHSA B 3D — moznenuposanuu. IIpouecc co3nanus
3D mopneneii.

Tema 3. IIporpamMmmHuoe obecnieuenue s 3D — MmopenrpoBaHus.

IIpakTuka: IIpoektupoBanue kopmyca u nerainei BAC.

Tema 4. [Toaroroska 3D — Mozenu Kk neyary.

[Ipaktuka: IToaroroButs 3D — mozmens mis nmedatu Ha 3D — mpuntepe. Otpaborarh
MIPUMEHEHNE COOTBETCTBYIOIIEr0 HHCTPYMEHTAapHUs MPOrPaMMHOI0 00ECIEYEHHUS.

Tema 5. Ucnonb3oBanue 3D — npunTtepa, neyatsh koMmriekTyromux bAC.

Jlexmusi: TexHonorust padotel 3D mpuHTEpA.

[Tpaktuka: [ledats koMIuiekTytomux netanei. llnudoska n o6padboTka neranei.

Tewma 6. Bei6op HaBecHoro o6opynoBanus BAC.

[IpakTuka: Dxcrmyaramnust HaBecHOTo obopyaoBanus BAC.

Tema 7. Matepuansl 1y npousBonactsa bAC.

Jlexuus: 3HaueHUe PaBUIILHOTO BIOOpa MaTepralioB Juis mpousBocTBa BAC.
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[Ipaktuka: BeiOparh onTuManbHble MaTepHalibl A1 Ipou3BocTBa kopmyca BAC ¢

y4eToOM TpeOOBaHUH 1O IPOYHOCTH, A3POTUHAMUKE H SKOHOMHYECKOH 3P (HEKTUBHOCTH.
Moayab Nel0. «I'onounsiii BAC».

Tema 1. 'onounsiit BAC.

Jlexums: Onpenenenue roHouHoro bAC u ux poiib B COpPEBHOBaHUSAX U YEMIIMOHATAX.

[Ipaktuka: Pazpaborars 1 HacTpouts cioptuBHYI0 BAC /U1 ydacTust B TOHKaX.

Tewma 2. Knaccel, mpaBuiia, CyJeicTBO.

Jlexknusd: 3Hauenne copeBHoBaHUi 110 BAC s pa3BUTHS MHIYCTPUU U TEXHOJOTUH B
obsacTi OECIMIIOTHON aBUAIIHH.

[Ipaktuka: IloarotoBka K y4YaCTUIO B COpPEBHOBAHMSAX [0 ABTOHOMHOMY
MWIOTHPOBAHUIO, COOJIOAst TPaBHiIa U TPEOOBAHUS K YYaCTHHKAM.

Tema 3. [locTpoeHue cHOPTUBHOIN TPEHUPOBKH M COBEPIICHCTBOBAHNE MACTEPCTBA.

[IpakTuka: YiydiieHue HaBbIKOB MaHEBPUPOBAHUS M HABUTAIMM ITyTEM IPOXOXKIACHUS
CJIOKHBIX MapILIPYTOB Ha BPEMS.

Tewma 4. 'oHOYHBIE TPACCHI.

[IpaxTuka: [IpoxoaeHre rOHOUHBIX TPACC B OTKPHITOM IIPOCTPAHCTBE.

[IpakTtuka: IIpoxoxaeHne TOHOYHBIX TPACC HAa CUMYIATOpPE, OTPabOTKa CIOKHBIX
MapuipyTOB.

Tema 5. [Ipoxoxxnenue ronoyHoro ucneitanus. [Ipaktuka: [IpoxokneHrne rOHOYHBIX

TpacC Ha BPEM:, BBIIIOJIHCHUC CJIOKHBIX U IMTPOCTBIX TOHOYHBIX WCHBITAaHUH.
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5. Kanennapubliii yueOHblii rpadgux

Cpoxu

Bcero

HaumenoBanue KouaunuvectBo | [Ipoao/LKUTEIbHOCTD.
peajiu3anum, JAucuMIIMHBI (MOYJIH). aKajem. .
(Homep) . 3aHATHI B O/THOT0 3aHATHSA
KOJIU4€CTBO Bba3oBblii ypoBeHb 0CBOEHHS 4YacoB B
rpynnbl HeJIeJII0 (MuH)
Y4eOHBIX HeJeJIb roj

1 2 Monynbe Nel. «OcHOBBI OECHHIIOTHBIX aBUAIIMOHHBIX 8 2 45
cucreM (BAC): apxutexrypa, BAC».

1 4 Monynb Ne2. «Texnuueckoe ycTpolCTBO U KOMIIOHEHTHI 8 2 45
BAC».

1 18 Monynb Ne3. «IIpuniuns! noneta u ynpasienus BACy. 36 2 45

1 5 Mopynp Ne4. «IIporpammupoBanue BAC nansa moneros 10 2 45
BHYTpH momerieHust Pythony.

1 5 Mopyne  Ne5.  «lIporpammupoBaHue  KOHTpOJUIEpa, 10 2 34
ycranoBiaeHHoro Ha BAC npu nomonu C++».

1 6 Monynb Ne6. «Mcnonp3zoBanue garunkoB BAC u cOop 12 2 45
TAHHBIXY.

1 4 Monynb No7. «O06paboTka M aHalu3 JaHHBIX IOJeTa 8 2 45
BAC».

1 6 Monyib Ne8. «ITpumenenne bAC B pa3nuuHbIX OTpacisax» 12 2 45

1 15 Mogyne Ne9. «3D — MonenupoBaHue U MPOSKTUPOBAHUE 30 2 45
BAC».

1 5 Mopynb Nel0. «I'onounsiit BAC». 10 2 45
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6. OneHOYHbIE MAaTEePHAJIbI
6.1. ®opMbI AMATHOCTHKH YCIEIIHOT0 OCBOEHUSI MOy el MPOrpaMMbl

HaumeHoBanue DopMbI Dopmbl YpoBHU 0cBOeHMSI 3HAHUA
MOAYJIst 3aHATHH TO/ABeIeHUS HTOTOB Huzxkuii Cpennuii OTcyTcTBHE 3HAHMI
YPOBEHb YPOBEHb 3HAHUI
3HAHMH
Ba3o0Bblil ypoBeHb 0CBOCHUSI IPOrPAMMBbI

Moayas Nel. | JIekuun, Onpoc caymarened mno mnpolaeHHbM | OTcyTCTBHE HesnauurenbHbie IIpounslie 3HAHUS B
«OCHOBBI JUCKYCCUU TEMaM, MOABEACHUE UTOTOB | 3HaHUH, ci1alble 3aTpyJHEHHS B | IpaBmIax TEXHHUKH
0ecMMI0THBIX (TeopeTnueckue JUArHOCTUKHU OCBOEHUS MOJYJISL. 3HAHUS 0 | oTBeTax no | 6e30macHOCTH, ONpeEIICHUSX,
ABHALMOHHBIX 3aHATHUA) Tewmsl 15t onpoca: PO IEHHOM TEPMHUHOJIOTUU U MPUMEHEHUH U CTPYKType
cucTeM (BAC): — [paBUJIa TEXHUKH GE30MaCHOCTH; marepuaie ONPEIEIICHUSX BAC
apxurekrypa, BAC». — onpenenenue BAC; BAC

— KkoMnoHeHTEl BAC;

— 3HaueHue u npumeHenue bAC;

— poas BAC B coBpeMeHHOM Mupe,

KaKue 3a/1a4M PeraroT NPy IOMOIIH

BAC
Monyab Ne2. | Jlekuuwu, Ompoc caymatened mo npoiaeHHBIM | OTCyTCTBUE He3nauunrenbHbie [Ipounble 3HaHUs B 00aCTH
«Texnnueckoe JTUCKYCCUHU TeMawm, MOJIBEZICHNE WTOTOB | 3HaHUH, c1alble MpOGeTBI B | TEXHHUUYECKOT0 YCTPOMCTBA.
yCTPOiicTBO u | (TeopeTnyeckue JUArHOCTUKU OCBOEHUS MOJYJISL. 3HAHUS 0 | 3HaHUU 3HaHUsT [0  HapaMmerpam
KOMIOHeHTHI BACy». | 3aHATHSA). — TexHudeckue xapakrtepuctuku BAC | mpoiaeHHOM TEPMUHOJIOTUU U knaccudukanun BAC.

[IpakTHueckue (BepTOIIETHOTrO/CaMOJIETHOTOTHTIA); MaTepuae OTIpeAeNeHHSIX TexHndeckune xapakTepUCTUKU
3aHATHA — Knaccuduxaru BAC; TCXHHUYCCKOIr'0 CaMOJIETHOI'O H

— Poccuiickue npousBoauresin BAC ycrporictea BAC BEPTOJIETHOTO THUIIA
Monyiab Ne3. BrimonHeHe MOIETHOTO 3aJaHUS: Cnaboe ymenue YMmenue YBepeHHas pabora B
«IIpUuHUIMIIBI TOJIeTA IMunoruposanue pu [IOMOIIM | MHJIOTUPOBAHUS MIPABUJIBHO nporpamme FPV

" cumynstopoB u FPV. (mpoxoxnenue MOJIb30BATHCS

ynpasJjeHust BAC». Tpacchl 3a 20 cekyHn) 00opynoBaHHEM
Monyab Ne4. | TIpaktudeckue Hanwucates nporpamMmy Ha Python s | Monens He | He yBepeHHoe | Mogaens neraer
«IIporpaMmmMupoBaH | 3aHATUS aBToHOMHOTO Tmoeta BAC wmynbTh | eraer yIpaBJICHUE
ue BAC nJs POTOPHOTO TUIIA, BHYTpPH
10JIETOB BHYTPH
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noMeleHust nomemieHus». (B orcyrcteun GPS
Python». CUTHAJA).

— JIBUOKEHHE MOJIENH
Mopnyb NeS. | Jlexuuu, Hamucats nporpammy C++: Cnaboe ymenue | YMmenue VBepennas ~ pabora ¢
«IIporpaMMHpOBaH | TUCKYCCUU — IIBKCHHE MOJEIH «BBEPX—BHU3»; | IPOrpaMMHUPOBA | IIPABUIBHO IIPOrpaMMOn
He  KOHTpPOJLIepa, | (TEOpeTUYECKUe | — ABUIKEHHE «OTKPBITh, 3aKPhITh HUS 10JIb30BATHCS
YCTAHOBJICHHOI'O HA | 3aHSTHS). 3axBaT» o0opyaoBaHHEM
BAC npu nomomu | [TpakTrdeckue
C++». 3aHATHUS
Moayasb Ne6. | Jlexumm, Hcnonb3oBanue nporpammHoro | Cinalblii HaBBIK | YMEHHE VYBepeHHas pabora Cc
«Hcnoab3oBanune JUCKYCCUU obecniedeHust 1y 00pabOTKU JaHHBIX | COOPKH U | IPaBUIIBHO 00opy10BaHUEM IS
patyukoB BAC n (Teoperuueckue | u IIPUMEHEHUS, MIOJIy4Y€HHUE | IKCIUTyaTalluu 10JIb30BATHCS M0JIy4€HHUs nH(pOopMaLuu
c00p JAHHBIX». 3aHATHSA). uHdpopManud U3 TOJYYEHHBIX | 000pyaoBaHUs | 00OpyAOBaHUEM U
Monyab Ne7. | IIpaktuyeckue JAHHBIX MIPUMEHEHUE
«O0paboTka H | 3aHATUS TEXHOJIOTUH
aHau3 JAHHBIX
nosera BAC».
Moayab Ne8. | Jlexuun, Hammcares  noxnax, mnoxaroroButs | He  packpeita | IIpe3enTanus Bri6pana aKTyaJlbHas
«IIpumenenune BAC | nuckyccuu npeseHTaimio Ha Temy: «BAC B | Tema noknaza, | IOArOTOBIIEHA, HE | oTpacias npuMmeHeHus BAC,
B Pa3JIMYHBIX | (TEOPETUYECKUE | PA3IUYHBIX OTPACIIX)» Mpe3eHTalMsl HE | pacKphlTa  TeMa | JTOKJIaj MOJTHOCTBIO
0TPACJIAX». 3aHSTHS) MIOATOTOBJIEHA JIOKJIaz1a pacKpbIBaeT TEMY
Moayap Ne9. «3D — | Jlekuun, OpranusoBaTh MacTep — kiacc, B | CinaOblii HaBBIK | YMeHHE YBepeHHas pa0ora,
MO/IeJINPOBAHUE U | JUCKYCCUU pamKax KOTOpOTO ciymaren | cOOpku U | IpaBUJIbHO MOJIETTMpOBaHuE U cOOpKa
NPOCKTHPOBAHHUE (TeopeTHyeckue | CMOAETUPYIOT U O(QOPMAT MOJAENb | MOJACIUPOBAHMS | MOJIB30BATHCS MOJIENH
BAC». 3aHATHS) BAC BAC 000py1I0BaHHEM
Monayab Ne10. | IIpakTrueckue [IpoBenenne HMTOrOBOr0 TOHOYHOI'O
«I'onounslit BACy». | 3aHsaTHS COPEBHOBATEIILHOTO roJjera 51

ydacTHe BCeX CIIyIIaTelied B
COpPEBHOBAHHH
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7. PecypcHoe obecnieueHue
7.1. TpeGoBaHusI K MOMeIIeHUSIM
7.1.1. Cnenmanu3upoBaHHbBIE KIACChl (KPYKKH) CO3MIAl0TCs Ha 0asze 001meo0pa3oBaTeIbHBIX

opraHu3anuil (1Kod).

7.1.2. KonmudecTtBo pabovnx MECT JJIsl CO3JaHUs CHCIHATM3MPOBAHHOTO Kjacca (KpyXKa) — He

MeHee 12 pabounx MeCT AJi1 00yUaroImuXCsl.

7.1.3. Jlyisa co3gaHusl CrielUaIn3upPOBAHHBIX KJIACCOB (KPY>KKOB) HEOOXOAMMO MPEITyCMOTPETh
MMOMENICHUS U1 IPOBEACHUS ayIUTOPHBIX, IPAKTUUECKUX 3aHATUNA U OpraHU3AIMH MTOJIETHBIX 30H.

7.1.4. Jlns mpoBeneHHs] ayIUTOPHBIX W MPAKTHUYECKUX 3aHATHN, KOTOPOE BKIIIOYAET B CeOs
CJIEYIOIINE 30HBI B COOTBETCTBUU C KOJIMYECTBOM PabOUUX MECT:

—  pabouas 30Ha CO CTOJIaMU, 00OPYI0BaHHAsI B TOM YHKCJIE MEPCOHATBHBIMU KOMITBIOTEPAMHU;

— peMoHTHas cTaHmnus 1 30Ha 3D—nevaru;

— pabouee MeCTO IPEro/1aBaTelis;

—  Majag IoJIETHas 30Ha.

Jlis mpoBeeHUs ay AUTOPHBIX, TPAKTHUECKUX 3aHATHI U OPTaHU3aliK MaJIOH MOJIETHOM 30HBI
PEKOMEHIOBaHO 00ECIIeUnTh MOMEINIeHHE Tuiomiaapio He MeHee 100—120 M 2 ¥ BBICOTO# MOTOJIKA HE
MeHee 3 M.

7.1.5. OcHoBHas TMoOJeTHas 30Ha — OOOpyJIOBaHHAs IUIOMIAJKA JUISI JUCTAHIIMOHHOTO
MMUAJIOTUPOBAHUST OECTIMIIOTHBIX BO3AYIIHBIX CYJOB PEKOMEHJIOBAaHO O0OECIEUUTh MOMEIEeHNEe 001en
momaario He MmeHee 100 M2 1 BEICOTOM MOTOJIKA HE MEHEe 3 M.

7.1.6. Bo Bcex moMemlieHHAX HEOOXOOMMO OOECIEUUTHL OCBEIIEHHE B COOTBETCTBHU C
neiicrByromumu tpedoBanusmu (CanlluH) k BHyTpeHHEMY OCBeElIEHUIO padOUHX MECT.

7.1.7. Bo Bcex moMmenieHusax HeoOXoauMo 00ecrieunTh HaJanurue ceTu HTEepHET co CKOPOCTHIO
He meHee 100 M6/c.

7.1.8. Tlpu opranu3anuu MOJICTHBIX 30H HEOOXOAMMO OOECIICUYHUTh HAIMYNE JACMITIPUPYIOIIETO
MOKPBITHS TT0s1a. [IoBEpXHOCTH TOJKHA OBITH MATOBOM M UMETh HEOJTHOPOAHBIM PUCYHOK. JlomycTrmo
MCIOJIb30BaHNE HarlleuaTaHHBIX OaHHEPOB.

7.1.9 Tlpu opraHu3zanuu paboYnuxX MECT OO0YYaIOUINXCs I MPAKTHYECKUX padoT HE0OX0IUMO
obecrieunTh (DYHKITMOHAIBHBIE CHUCTEMBI BEHTHJISIIIUU W OTOIUICHHS, TMO3BOJISIIONINE TPOU3BOIUTH
MPAaKTUYECKUE 3aHATHSA, a TAaKXKE HAIWYME KOHTypa 3a3eMJICHUS JUIsl DJCKTPONHUTAHUS U CETH
CIIa00TOYHBIX TOJIKIIOYSHHI C ONITOPA3BA3KONM M BHYTPEHHUM COMPOTUBIECHUEM K SJEKTPOMUTAHUIO U
c1ab0TOYHBIM ceTsiM. Heo0xoaumo obecneunTh Co3JaHue YCTIOBHM ISl COXPAHHOCTH JIOPOTOCTOSIIETO
o0opynoBaHus (CKIAICKOE TOMEIICHHUE ISl XpaHEHHWs, HATNYNE WHKEHEPHOTEXHHUYECKUX CPEACTB

OXpaHbl, B TOM YHCJIE CHCTeMBbI BHJIeOHaOM0AeHM). OOs3aTenbHO: TpeOOBaHUE T10
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M0’Kapo0e30MacHOCTH — HAJTMYUE MPOBEPEHHOTO OTHETYIIUTENS, a TAK)KE HAJIMUME OTHEYTIOPHBIX
ceiipoB MM CyMOK JUISl XpaHEHHS aKKyMYJISITOPOB.
7.2. MaTepuaIbHO — TEXHHYECKOe OCHAIIleHH e IVIOIIA/IKY NTPOBeAeHusl 00pa30BaTe1bHOI0
npouecca

7.2.1. O0was 30Ha;
— CTeJUIaXH JUIs XpaHEeHUsI 000pyOBaHNUS;
— HMHTEPAKTUBHBINA MHBEHTAPB;

— SIIIUKH JUTSE XPAHESHUS BEIIel U 000py10BaHUS.

7.2.2. Manas nonetHas 30Ha:
— ceTryarblil Ky0 He MeHee yeM 3x3x3M;
— MarThl Ul CMATYEHMs y1apa Ipyu MaJleHUH KONTEPOB;
— CTallMOHAPHBIN MOAYJIb; YIbTPA3BYKOBBIC U3TyyaTeIl Masiku (He MeHee 4 IIT.);

— KOMIUICKT IIPOBOJOB JIAA COCANHCHUA H3Hy‘laTeJICI>'I; KpCIIJICHUC Hanyaneneﬁ Ha CTCHY.

7.2.3. OcHOBHAas MOJIETHAs 30HA:
— o6mras momaap He MeHee 100—300 M2, orpakieHHEe 3aIlIMTHOW CETKOM;
— KOMIUIEKT TPACChl ISl MIOJIETOB;
— aMOPTU3HPYIOIIME MaThl HA TIOJ 001Iel ONETHON 30HbL;

— CHCTeMa yJIbTPa3ByKOBOM HaBUTallMM B IOMEILEHUH, coBMecTUMOM ¢ BBC.

7.2.4. PemontHas crannus u 30Ha 3D—meuaru:
— CTOJI pa0OYNii MOHTAKHHKA,;
— paauoanmapatyphl;
— paboyee Kpecio Ha KoJecax;
— CTOJI KOMIIBIOTEPHBIN;
— 3D — npunTep;
— mporpaMMmHoe obecrieueHue s coznanus 3D — mopeneit;
— nporpamma aiis nedatu 3D — npunTepa;
— MasIbHas CTaHIHS ¢ (PEHOM;
— JIIMOYJIOBUTEID;
— KJIEEBOU IMUCTOJICT;
— Habop Haxduei;
— MITaHTECHITUPKYJIb;

— Habop WapHUPHO— ryOIEBOr0 MHCTPYMEHTA;
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— KIIIOYHU IS TIPOTIEIIIEPOB;
— Habop MHCTPYMEHTOB JJIs NalKu;

— nepxarenb « TpeTbs pyka» ¢ JIyIou;

— KOBPHK ISl AWKU;

— TmpubOp U3MEpEHUs HaNpsDKeHUs 0aTapew;

— pYyJeTKa U3MEepUTEIbHAS;

— 32)KUM JJI1 MOTOPOB;

— Ha0Op MIECTUTPAaHHBIX KIIOYEH yIUTMHEHHBIX;
— HabOp OTBEPTOK JJIsl TOUHBIX PadoT;

— TOPLIEBOM KIIIOY;

— KpuUMIIep;

— mypynoBepT + Habop OuT;

— HOYTOYK;

— MBILIb KOMIIbIOTEpHAS;

— PCMKOMILICKT, IIp eIHa3HAUYCHHBIM  JJIsI nporpaMmmupyemoro

KBaJIpOKOIITEPA;

y4eOHOTO

Habopa

— PEMKOMIUIEKT, IPEIHA3HAYCHHBIN 11 KOHCTPYKTOPA CIOPTUBHOT'O KBAIPOKONTEPA;

— TYM68. IJIL THCTPYMCHTOB CJIECapHasl.

7.2.5 Pabouee mecTo 00yJaronierocs:
— MPOrpaMMHUPYEMBbIil y4eOHBI HaOOp KBAAPOKONTEPA;
— MPOrpaMMUPYEMBI Y4eOHBII KBaJpOKONTED;
— KOHCTPYKTOP CIIOPTUBHOTO KBaJIPOKOMNTEPA;

— JOIIOJHUTCIIbHBIC AKKYMYJIATOPEL JIA nporpaMMHupyCMbIX

KBaJIPOKONTEPOB M CIIOPTUBHBIX KBaIPOKONTEPOB,;
— FPV ouku (uem);
— KJIEeBOU MHCTOJIET;
— Habop HanpuIen;
— IITaHTeHUUPKYJIb;
— Habop MapHUPHO— r'yOIIeBOr0 HHCTPYMEHTA;
— KJIIOY U1 IPOTEIIEPOB;

— npubop uzMepeHus Hanpspkenust LiPo 6atapeu;

yueOHBIX

HabopoB
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— pyJieTKa U3MEpUTEIIbHAS;
— 3aKUM JJI1 MOTOPOB;

— Habop LIECTUTPaHHBIX KIIIOUEH yIIMHEHHBIX;

— HabOp OTBEPTOK JJIsl TOUHBIX PadoT;

— TOPLIEBOM KIIKOY;

— KpUMIIED;

— HOyTOYK (nm [I9BM);

— JIECKTOIHOE MPOorpaMMHOE o0ecriedeHne st HoyToyka (uiau [I9BM);
— (oTorpamMmeTpuyecKoe MporpaMMHoOe 00ecrieueHue;

— KOMITbIOTEpPHAs MbILIb;

— CHMYJIATOD [UIsl aBTOHOMHBIX I10JIETOB;

— IporpamMMHOe o0ecreyeHHe Al TPEXMEPHOro MOAETUPOBAHNUS;

— pabouee Kpeciio Ha KOJIecax;

— TyMm0a [l UHCTPYMEHTOB CllecapHasi;

— CTOIJ KOMHLI-OTCprIﬁ .

7.2.6 PaGouee mecTo menarora:
— HOYTOYK (unu [I9BM);
— MyJbT PaUOYIPABICHUS;
— JIECKTOMHOE mporpaMMHoe obecrieuenue as HoyToyka (mmu [I9BM);
— KOMITbIOTEpHAS MBIIIIb;
—  CTOJI KOMIIBIOTEPHBIN;
— paboyee Kpecio Ha KoJiecax;
— MdY;
— MapuIpyTHU3aTop;

— poyTep.
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8. CMcoK MCcnoJIb30BAHHOM JTUTEPATYPbI:

®denepanbHblil 3aK0H 0T 29.12.2012 Ne 273—D3 «O06 o6pazoBanuu B Poccuiickoit Deaepanmm»
0T 29.12.2012 Ne 273—-®@3.

Pacnopspxenne [IpasurensctBa PO ot 21.06.2023 Ne Ne 1630—p «O06 yrBepkaenun Ctparerun
pazBuTusl OecnmioTHOM aBumarnuu Poccuiickori @enepannn Ha mepuon g0 2030 roma v Ha
nepcnekTuBy 10 2035 roja u rmraHa MEpONpHUITHH 10 €€ peaTu3aiumy

Pacnopsoxenne IlpaButensctBa PO ot 31.03.2022 Ne 678—p «O06 yrBepkaenun Konnemnuuu
pasBUTHs  JONOJHUTEIBHOTO OOpa3oBaHUS JeTeil W NpPU3HAHUU YTPATUBIIMM  CHITY
Pacniopsixenus [IpaBurensctBa P® ot 04.09.2014 Nel726-p».

Opranuzanus  oOCHTy»XKMBaHUS ~ BO3AYIIHOTO  JBIDJKGHUA:  y4eOHMK  JJii  CPETHEro
npodeccuonansHoro obpazosanmsi / A. JI. ®unmun, A. P. Becryrun, B. A. CanHukos; mnoa
HayuyHoi penakuueii YO. I'. HlatpakoBa. — MockBa: U3narensctBo FOpaiit, 2022. — 515 ¢. —
(ITpodeccnonansroe oopazosanue). — ISBN 978 — 5 — 534 — 07607 — 3.

becriunotueie nerarenbHble ammapartbl. OCHOBBI  yCTpoiicTBa U (YHKIIMOHHPOBAHUS
/AdanacbeB, YueOHUKH U yueb. mocod. — MockBa: MAU. ISBN:978—5-85597-093—7.
BbecniunoTHble neTaTenbHbIE anmaparbl: HArPY3KH W HArpeB: ydeOHOe MocoOHue Ui CpeaHEro
npodeccuonanbHoro oopasosanus / B. U. Tloropenos. — 2—e u3n., ucnp. u gomn. — Mocksa:
WznarensctBo IOpaiit, 2024. — 191 c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN
978—5-534-10061—7. — Tekct: anekrponHbiii // O6pa3zoBatenbHas mwiardopma FOpaiit [caiir].

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