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1. IlosicHUTeILHASA 3aIMCKA

BBenenue

[Iporpamma «becniunoTHble aBUallMOHHBIE cUCTeMbI» (nanee — [Iporpamma), paccuntana
Ha oOyuwarommxcst B Bozpacte 12 — 17 ner, cpok peaim3anuu mporpammbl | y4deOHBINH Toj.
[IporpamMma  mpeamonaraeT  pa3BUTHE  OOydYalOmUXCS B OOJNIACTH  MOJICIMPOBAHUS,
MIPOrpaMMHUPOBAHUSI, MWJIOTHPOBAHUS, a TaKKe HampaBieHa Ha (OpMHUpOBaHUE 3HAHUA U
HABBIKOB, HEOOXOAMMBIX JJs palboThl C OECHUIOTHBIMH AaBHAIIMOHHBIMU CHCTEMaMH,
CIOCOOCTBYET pPAa3BUTHUI0 HMHXKEHEPHO — KOHCTPYKTOPCKOrO MbIIUICHHS. [Iporpamma
«becnuaoTHBIE aBUALIMOHHBIE CHUCTEMBI» pa3padoTaHa ¢ Yy4ETOM BO3PACTHBIX OCOOEHHOCTEH M
HWHTEPECOB 1IEJICBOM ayAUTOPUU 00YJarOITUXCSl.

[IporpamMma siBnsieTCss aBTOPCKOM M COCTaBlieHA JJIsi OPraHMU3aIH JIOMOJTHUTEIHHOM
NEesITeILHOCTH Ha 0a3e OCHOBHOTO 00111ero, CpeHero 001ero oopa3oBaHusi 1 OpUEHTUPOBAHA Ha
00yJaroIUXCsl, MPOSIBISIFOIIIMX UHTEPECHl U CKIIOHHOCTH B 00JIaCTH MH(POPMATHKH, MATEMATHKH,
(U3HKH, TEXHOJIOTUH, OCHOB O€30MacCHOCTH KU3HEEATEIbHOCTH U aBUAIUH.

HopmaTtuBHbIe 0OCHOBaHMS JIs1 pa3padoTKU NPOrpaMMbI:

— ®DenepanbHbii 3aKk0H 0T 29.12.2012 Ne 273—D3 «O6 ob6pazoanuu B Poccuiickoii
denepanuny;

— Vka3 IIpesumenta Poccuiickoit  ®eneparmm ot 07.05.2018 Ne 204
«O HaIMOHANBHBIX IENSAX U CTpaTEerMuecKux 3aaaydax pa3Butus Poccuiickoit denepannu Ha
nepuof 1o 2024 ronay;

Pacniopsixenue IlpaButensctBa P ot 21.06.2023 Ne Ne 1630—p «OO0 yTBepkIeHUU
Crpareruu pa3Butus OecnmiotHol aBuanuu Poccuiickoit @enepanuu Ha nepuon 10 2030 roga u
Ha mepcnekTuBy 10 2035 roaa v riaHa MEpOIPHATHIA 10 €€ peau3aluny;

— Pacnopsiokenue [IpaButensctBa PO ot 31.03.2022 Ne 678—p «O06 yTBepkaeHUU
Konnenmuu pa3BuTHS JOMOJHUATEIHHOTO 00pa3oBaHus JETEH U MPU3HAHUHM yTPATUBIIUM CUTY
Pacniopsixenus Ipasurensctea PO ot 04.09.2024 Nel726-p»;

— IlocranoBnenne ['71aBHOTO TOCYIAapCTBEHHOTO CaHUTApHOTO Bpada PD ot
28.09.2020 No28 «O6 yrBepxaeauun CII 2.4.3648-20 «CaHUTapHO—AIIUIEMUOIOTHICCKIE
TpeOOBaHUS K OpraHW3aIUsM BOCIUTAHUS U OOY4YEHHS, OTIbIXa M O3JOPOBICHUS NETeH U
MOJIOJICKIY;

— Ilpuka3z MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 27.07.2022

No 629 «O06 yrBepxknenuu Ilopsimka opraHu3alMM W OCYIIECTBICHHS 00pa3oBaTEIbHOM



ACATCIIBHOCTH I10 AOIMOJTHHUTCIbHBIM O6H.I€O6p2130BaTe.HBHI>IM nporpamMmmam».

Hal'lpaBJIeHHOCTL NnmporpamMmabl — TCXHUYCCKAA.



AKTYaJIbHOCTH IPOrPaMMBbl.

B coorBercTBun c yrBepxkaeHHo oT 21 wurons 2023 Ne 1630—p IlpaBurtenscrBoM
Poccuiickoit ®enepannu Crparerueid pa3BuTs OeciIoTHON aBuaruu Ha nepuoj 1o 2030 roxa
u Ha mepcnektuBy A0 2035 roma, B Omwkaiiue MIECTh C MOJOBHHOM JieT B Poccum momxHa
MOSIBUTBCS HOBAasi OTPAcib HKOHOMHKH, CBSI3aHHAs C IPOM3BOJICTBOM M HCIOJIb30BAHUEM
rpaXJaHCKUX OecnuIOTHBIX ammaparoB. [lannas IlporpamMma B pamkax (eaepaibHOrO MpoeKTa
L«Kazmpsl 1st GECITMIOTHBIX ABHALMOHHBIX CHCTEM» HAIHOHATBHOTO NPOEKTa «BeCIHmoTHbIE
aBHALIMOHHBIE CUCTEMBI» 00ecieunBaeT 00yJaroUIMMCcs BO3MOKHOCTh OCBOUTh 3HAHUS B 00JaCTH
OECHWIOTHBIX JIETaTEeJIbHBIX aIlllapaToB, HAaBBIKM IPOrPaMMUPOBAHUS, MOJEIUPOBAHUS U
MUJIOTUPOBAHUSA, KOTOpPbIE B HACTOSIIEE BpEMs SBIAIOTCS BOCTpeOOBaHHbIMHU. KoHuenmus
[IporpaMMbl  OKa3bIBa€T BIMSHHUE HA pacIIMpeHHE JONOJHHUTEIBHOTO  00pa3oBaHUs
o0yyJaroIuxcs, PpeaJn3aluilo0 MOJIOACKHOW TOIUTUKA M CO3/JaHUE CUCTEMBbl IOATOTOBKU
CIELMAINCTOB B 00JacTu pa3pabOTKH, IPOM3BOJACTBA U OSKCIUTyaTallMd OECIMIIOTHBIX
aBUAIIMOHHBIX CHCTEM, a TaK)Ke KOHTPOJIb 32 YPOBHEM KBaTH(PHKAINU TaKUX CTIeNUaNUCTOB. [1pn
peayivzanMM  NpoeKTa OOJbIIOE BHUMAaHUE YAENSETCS IPUBICYEHHUIO  00Yy4aroIUXCs
00pa3oBaTeNbHBIX YUPEKICHUH K y4acTUIO B MIpOrpaMMax IO OECNUIOTHBIM aBHALMOHHBIM
cucremaM. TakuMm 00pa3oM, BOZMOKHO YCUIIMTh TEXHOJIOTHYECKUNA MOTEHIMAN AJIsi 00ecredeHus
0€30MMacCHOCTH CTpaHbl, MOBBIIEHUS Y3P(HEKTUBHOCTH IKOHOMUKH U YITYUIIEHHS KaueCTBa KU3HU
rpaxnaal. B utore B Poccun nomkHa BOSHMKHYTh HOBasi 5KOHOMHYECKAsl OTPACib, CBSI3aHHAS C
pa3paboTKOI U UCTIONB30BaHUEM I'PaKJAHCKHX OECIMIIOTHBIX ariaparos.

Hosu3Ha 3701 IporpaMMsbl 3aKJIF0YAETCsl B UHTErPAlli COBPEMEHHBIX M HHHOBAIL[MOHHBIX
JOCTHKEHUM B o0jacTh Mayioil OeCHWIOTHOW aBHAIMHM, a TAKXKE HCIOJIb30BaHUU IHU(PPOBBIX
TEXHOJIOTUH, BKJIto4as HudpoBoil 00pa3oBaTeNbHbII KOHTEHT.

Metoasl 1 popmbl peanusauuu IIporpammer:

—  OJIHUM U3 KJIFOUYEBBIX METO/IOB SBJISETCS MPOEKTHO—OPHEHTHPOBAHHOE 00yUueHue,
KOTOpOE MO3BOJIAET 00YYaIOUMMCs IPUHUMATh aKTUBHOE ydacTue B pa3paboTKe U peanu3aluu
peanbHBIX TMPOEKTOB, CBS3aHHBIX ¢ wucnonb3oBaHueM BAC. OtoT Merox cmocobcTByeT
yriyOJIeHHI0 3HaHUH, pa3BUTHIO TBOPUYECKOTO MBIIIIEHUSI U HABBIKOB KOMaHIHON paboOThI;

— HHTEPaKTHBHBIE MeTOAbl O0y4YeHHsl, TaKu€ KaK CHUMYJSILUM U BUPTyaJbHBIE
nabopaTopuM, UTParOT BaXHYIO poib B noaroroBke crenuanuctoB no BAC. CneuumanbHbie
IIPOrpaMMHBIE KOMITJIEKCHI MO3BOJIIOT MOJEIMPOBATh Pa3IMYHbIE CLIEHApUM I0JIeTa JPOHOB,
aHAJM3UPOBaTh TOBEJCHUE AMMapaToB B CIOXKHBIX YCIOBUSX U NMPOBOAUTH SKCIEPUMEHTHI 0€3

pHCKa MOBPEXKIACHUS JOPOTOCTOSIIECH TEXHUKH;

1 https://firpo.ru/activities/projects/federalnyy—proyekt—kadry—bas/
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— MpaKkTHYecKHe 3aHATHSA, TJe 00Oydaroluecss MOTYT HEMOCPEICTBEHHO YIPaBISTh
OCCIUIOTHBIMU ABUAIIMOHHBIMU CHUCTEMaMU, SIBISIOTCS HEOTHEMIIEMOW YacThIO y4eOHOTO
mporecca. DT 3aHATHS TO3BOJSIOT OTPabOTaTh HABBIKM YIPABICHUS JPOHOM, OIEHUTH €ro
MOBE/ICHHE B PA3IMYHBIX CUTYAIUSIX U YCOBEPIICHCTBOBATh TEXHUKY MUJIOTUPOBAHUS;

— TeopeTH4YeCKHE JIEKIHMU M CEMHUHAPCKHUE 3aHATHUS, HANIPaBJICHHbBIC HA M3y4YEHUE
OCHOB OSCHWJIOTHBIX aBUAIMOHHBIX CHCTEM, NMPHUHIIUIIOB MOJETa W YIPABICHUS, TEXHUIECKOTO
ycTpoiicTBa 1 acnieKToB puMeHeHuss BAC B pa3IMuHbIX OTpACIIAX;

—  COpeBHOBATEJIbHbIN METO/ — 3TO CIIOCOO BHIMOIHEHHS TPAKTHUECKUX YIIPAXKHEHHH
B (opme copeBHOBaHUI. CyIIHOCTP METO/a 3aKJIIOYAETCSl B MCIOJIH30BAHUU COPEBHOBAHUH B
KaueCTBE CPEACTBA MOBBIIICHUSI YPOBHS MOATOTOBIEHHOCTH 00YUatOIUXCsl.

@dopMaMu OpPraHu3alUu 3aHATHI SBISAIOTCA TpyHmnoBas (TEOpeTHYecKas 4YacTh) H

WHIUBUAYAJIBHO — IPYNNOBast (IPaKTUUECKAsl YacTh).

IMegarornyeckasi nejiecoodpPa3HOCTh HACTOSINEH MPOTPaMMBbl 3aKIFOYAETCSI B TOM, YTO
MOCJIe €€ OCBOCHHUsI OOYYalOUIHecs MOJIydaT 3HaHUS U YMEHUS, KOTOPbIE MO3BOJAT MM TOHSTH
OCHOBBI YCTPOWCTBA OECIMIIOTHOTO JIETATEIBHOTO allnapara, IPUHIHIIEL PA0OTHI BCEX €r0 CUCTEM
U MX B3aUMOJICHCTBHSA, TEXHOJOTHIO MWJIOTHPOBAHUSA M YNPABJICHUS, a TAKXKe OTTOYUTH CBOU
HaBBIKM B TWIOTHPOBaHUM BAC ® TONy4nuTh COPEBHOBATENBHBIA OMBIT Ha Pa3TUYHBIX
TPEHUPOBOUYHBIX Oa3ax.

Hacrosiimass mnporpaMMa COOTBETCTBYET OOILEKYJIbTYPHOMY YPOBHIO OCBOEHHUS M
IpernosiaraeT yJIoBJIETBOPEHHE MO3HABATEIBHOIO MHTEpeca O0YYarolIerocs, paclulMpeHHe ero
MHGOPMHUPOBAHHOCTH B 0OJIACTH OECIMIIOTHBIX JIETATENBHBIX allapaToB M CHUCTEM, a TaKKe
oOoraieHre HaBBIKAMU OOINEHHS W TPUOOPETEHHE YMEHH COBMECTHOW JEATENLHOCTH IIPH
OCBOCHMHU IIPOTPAMMBI.

Heas IlporpaMMbl AONOJHUTEIBHOTO 00pa30BaHUsS MpenrnojaraeT (HopMUpOBaHHE U
pa3BuTHE MPO(ECCHOHATFHOW OpHEHTAIMH OOYYaIOMIerocs, pPa3BHUTHE WHTEUIEKTYaIbHBIX
CTIIOCOOHOCTEH M TIO3HABATENIFHOTO HHTEpeca K OSCITMIIOTHBIM aBUAIIHOHHBIM CHCTEMAaM.

3apaum:

JIMYHOCTHBIE (BOCTIUTATE/IbHbIE):

— BOCIIUTATb HHTCPEC K TCXHUKEC U TPYAY, Pa3BHUBATb TBOPUYCCKUC CIIOCOOHOCTHU

1 (OpMHUPOBATH KOHCTPYKTOPCKHE YMEHUSI U HABBIKU;
—  IPHUBUTH KYJIbTYPY MPOU3BOACTBA U COOPKU OECIUIOTHBIX aBHAIIMOHHBIX CUCTEM;
—  chopMHUPOBATh YYBCTBA KOJUIEKTUBU3MA, B3aHMOIIOMOIIIH;

— BOCIIUTATb BOJIIO, YYBCTBO CAMOKOHTPOJIA, OTBECTCTBCHHOCTHU;



— chopMupoBaTh  CO3HATENBHOE OTHONIEHWE K O€30MacHOCTH Tpyda IIpH

HU3TOTOBJICHUH MOJICIICH;

- BOCIIUTATh TI'PAXIAHCTBECHHOCTb, TOJICPAHTHOCTb, AOYXOBHO — HPAaBCTBCHHOC

CaMOCO3HaHHEC,

—  (opMHpOBaTh MATPHOTUYECKYIO MO3UIUIO MOJIPOCTKA Yepe3 BKIIOUCHUE €r0 B

TEXHUYECKOE TBOPUECTBO U [103HABATENIBHYIO JAESTEIBHOCTD.
MertanpeameTHble (pa3BHBaOIINeE):

—  Ppa3sBUTH y 06y11a10m1/1xcs1 3JICMCHTHI TEXHUYCCKOI'O MBIIJICHU A,

M300peTaTeIbHOCTH, TBOPUYECKON NHUIIUATUBBI,
—  Pa3BUTH riaa3omep, ObICTPOTY PEAKIIHNH;
—  pa3BUTH yceplue, TepIeHUE B OCBOCHUHU 3HAHUIA;

— (opMHpOBaTh OCO3HAHWE POJM TEXHHKH W TEXHOJOTHH I MPOTPECCHBHOTO

pa3BHUTHS OOIIECTRA;

—  TIOBBIIICHUC CGHCOpHOﬁ YYBCTBUTCIIBHOCTHU, PA3BUTUC MEJIKOM MOTOPUKHU U
CUHXPOHHU3AIUU pa6OTBI obenx PYK 3a CUCT o6yquH$[ MMAJIOTUPOBAHUSA OeCIIUIOTHBIX

JICTATCJIbHBIX aIlllapaToB;

- Pa3sBUTHC HCI/IXO(i)I/ISI/IOJ'IOFI/I‘IGCKI/IX KauCeCTB Y4YCHHKOB: IIaMATb, BHHUMAaHHC,

CIOCOOHOCTH JIOTUYECKH MBICIHTD, aHATU3UPOBAThH, KOHIIEHTPHUPOBATh BHUMAHKUE HA TTIABHOM.
IIpexmeTHbIe (00yuaromme):
—  BbIpa0OTKa HABHIKOB MUJIOTUPOBAHUS OECIIMIOTHBIX JIETATENbHBIX alllapaToB;

- AaTb TCPBOHAYAJIBHBIC 3HaHUA O KOHCTPYKIOUH OECIMIIOTHBIX JIETATENLHBIX

anmnaparos;
—  Hay4uTh IpaBUJIaM 00CTYKMBaHHUsS, COOPKH OECIIMIIOTHBIX JeTaTeIbHBIX alapaToB;
—  HayuuTh nporpammupoBanuio bAC;
—  03HAaKOMUTb C IpaBHJIaMU 0€3011acHOM paboThl C HHCTPYMEHTaMU;
—  03HAaKOMUTbH C MIPUHIMIIOM pabOThl aBHAMOJIENIbHBIX JBUTATENECH U UX TPaMOTHOM
JKCIUTyaTaluy;

— JaTh TEpPBOHAYAIIbHBIC 3HAHHS MO PAJAMONICKTPOHHKE U OOYUUTH MPUHIIUTIAM
paboTHI paIMoNIEpPEeIAIOIIETO 000PYIOBAHUS, €T0 HACTPOUKOM;
—  nartb 3HaHUsA B obnactu 3D — monenupoBanus u npoektupoBanus bAC;

—  0o0yunTh TIpaBWJIaM O€30MMaCHOM AKCIUTyaTallid OECHUIOTHBIX JIETATEIIbHBIX

armapaTos.

Cpoxku peanusauuu [Iporpammei: 144 gaca.



YpoBeHb NPOrpaMMbl: OJTHOYpPOBHEBas (0a30BbIif yPOBEHb OCBOCHHS).

Pexxum 3anaTnii: rpynmna u3 12 yenosek, 2 pa3a B HEIENO 110 2 yaca (4 yaca B HEZIEIO,

16 yacoB B mecsil, 144 vaca B ron); 1 akamemMuueckuit yac 45 MUHYT, iepemMeHa 15 MUHYT.

IInanupyemMble pe3yabTaThl 00yUeHHUS:

B pesyabraTre o0y4deHusi oOyuyawmyecss B KOHIE Y4eOHOro roAa OBJIaJeIOT

HE00XO0AMMOI CHCTEMOH 3HAHWH, YMEHUN M HABBIKOB.

BYI[CT 3Hamb U ymemsp B paMKax OCBOCHHA 0a30BOro YPOBHS:

3nameo:

— TEXHUKY 0€30MacCHOCTH IIPpH PabOTE C UHCTPYMEHTAMHU
1 DJIEKTPOOOOPYI0BAHUEM;

— ocHOBEI BAC;

— OCHOB TEXHMUYECKOI'0 yCTpolcTBa U KOMIIOHEHTOB BAC;

— s3bIKU NporpammupoBanue bAC;

— 3HaueHue u npumenenne bAC B cOBpeMEeHHOM MUDE;

— 0COOEHHOCTHU PETYIUPOBKH U YIIPABICHUS KBaJPOKONTEPOM;
— YCTPOMCTBO M MPUHIIUII PAOOTHI AIEKTPOABUTATEIICH.

Ymemn:

— T0JIb30BaThCsl pa00YMM HHCTPYMEHTOM;

— paboTaTh ¢ EKTPOOOOPYIO0BAaHUEM;

— OCYILIECTBJISITh MUJIOTUPOBAHUE KBAJAPOKOIITEPOB;

— yHOpaBIATh KBaJpokontepoM FPV;

— HacTpaMBaTh YacTOThI BUJEO MEPEatOINX YCTPOMCTB;
— HacTpauBaTh MOJIETHBIM KOHTPOJIEP KBAPOKONTEPA;
— HacTpauBaTh allaparypy yIpaBiIcHHUS;

— 3apsKaTh aKKyMYJISITOPBI.

YACT 3Hamb U ymeémsp B paMKaX OCBOCHUS TPOJABUHYTOI'O YPOBH:I:

3nameo:

— YCTPOMCTBO U MPUHIUI pabOThI pauoNepeIaTUNKOB;

— mpouenypy noxydeHusi, oopadboTku u aHanu3a JaHHbIX noneta BAC;
— MpHUHLUT paboThl POTO MepearouX YCTPOHCTB;

— TpaBUia HKCILUTyaTal[Mi aKKyMYJISTOPOB

— mpouecc 3D — moaenupoBanus u npoextupoBanus BAC.

Ymems:

— JMArHOCTHUPOBaTh M HCHPaBIATh OMMOKM B paboTe MpOrpaMMHOIO
oOecnieueHus Mpu paboTe ¢ JaHHBIMU, MOJYYEHHBIMU NTPU pabOTe C MOJIe3HON
Harpy3Kou;

— MOJEINPOBATh U MPOU3BOAUTH IeUaTh KOMIUIEKTyommX Moaeneid bAC Ha
3 — D npunTepe.

Ilo
OKOHYAHHIO
Kypca Oyner
o0anars
CIICAYIOIMH
Kauecmeamu:

— TBOPYECKH MOJIXOIUTH K COOPKE KBAJPOKONTEPA;

— YMETh aHAIM3UPOBATH;

— JIOBOJUTH HA4aToOe AeJIO A0 KOHLIA;

— BBIMIOJIHATH IOPYYEHUS KOJIJIEKTUBA, pab0TaTh B TPYIIIIE;

— OKa3bIBaTh IIOMOIINb B pa60Te Haa MOJCIbIO POBCCHUKAM W MJIaJIIHUM
peobsiTam;

— CTPEMUTHCA COPCBHOBATLCA, TPOABJIATH cebs1 B COPCBHOBAHUH.




pouecc

HaOtopa wu dopmupoBanus rpynn. OOpa3oBaTelbHbIC

OpraHu3aluu

PYKOBOJICTBYIOTCSI BHYTPEHHUMHU HOPMAaTUBHO — IIPABOBBIMU OCHOBAHUSAMHU MPU POPMHUPOBAHUU
nporecca Habopa U YKOMIUJIEKTOBKH TPYIII HA MPOTrpaMMbl JOMOJHUTEIHHOTO 00pa30oBaHusl.

2. Y4eOHBIi NJIaH NPOrpaMMbl

HaumenoBanue
Bcero
YPOBHSA Homep 1 HauMeHOBaHNe MOAYJIA YACOB Teopus | IlpakTuka
NPOrpaMmbl
Monyne  Nel. «OcHOBBI  OeCHHIIOTHBIX
ABUAIIMOHHBIX cUCTEM (BAC): 8 8 0
apxutektypa, BAC»
Monaynb Ne2. «TexHudeckoe ycTpoiCTBO U 8 6 2
KOMIIOHEHTHI BAC»
o Monyne Ne3.  «llpuniunel mosieta 36 5 34
= ynpasienus BACy»
S Monyne Ned. «IIporpammuposanne BAC
> 10 0 10
2 JUIS [IOJIETOB BHYTpHU nomeneHus Python»
= Monyibs Nes. «I[IporpammupoBanue
Q KOHTpoJiepa, ycTaHoBieHHoro Ha bAC 10 2 8
g, ripu oMoty C++»
>
= Mopyns Ne6. «Mcmonb30BaHUE TAaTYUKOB 12 4 8
2
® BAC u c6op naHHBIX»
% Mogyne  Ne7. «OO6paboTka U aHanu3 8 4 4
= naHHbIX nojeta bACy»
Monyns Ne8. «lIpumenenne BAC B 12 12 0
Pa3IUYHBIX OTPACISIX»
Monyne Ne9. «3D — MopenupoBaHue H
30 7 23
npoektupoBanre BAC»
Mopynb Nel0. «I"onounsrit BAC» 10 2 8
Hroro: 144 47 97




3. Y4eOHO — TeMaTHYeCKU IJIaH

3.1. VTII mporpaMmBbl COCTOHT U3 OJTHOTO 0a30BOT0 ypoBHS ocBoeHUs. CozepiKaHne KayKI0Tro ypOBHS MOCTPOSHO Ha MOTYJIbHOM IPUHIIUIIE.
CTpyKTypHOH eauHUIEH ydueOHOrO MOIYJsl SIBIAIOTCS TeMbl. B peammsamuu mporpaMMbl NMPUMEHSETCS MOITAINHAs TEXHOJIOTHSI OOy4EHHs OT
«IIPOCTOTO» K «CIOKHOMY.

3.2. Baxnast poJb Ipy OCBOGHHH ITPOTPaMMBI OTBOJUTCS MaTepuaiaM, pa3padoTaHHBIM B paMKaX IPUMEHEHHS IU(PPOBOro 00pa3oBaTeILHOTO
KOHTEHTA.

3.3. Ilo OKOHYaHUU KaX10TO MOAYJIS IPOrpaMMOi IPeayCMOTpeHa (hopMa KOHTPOJISI B BU/I€ TEMATUYECKOT O OTPOCA, MPAKTUIECKOTO 331aHus,
MPOEKTHON pabOTHI.

HaumeHnoBanue HoMep u HauMeHOBaHUe MOYJIS Tpynoemkocr | Teopusi | IlpakTuka dopma Marepuaa gas HHOK
YPOBHSA b BCEro 4acos KOHTPOJI (uudposoii
NPOrpamMMbl o0pa3oBaTe/IbHbIN
KOHTEHT) *
Moayab Nel. «OcHOBBI 0eCTTMJIOTHBIX Tect HOK Ne 1.
aBuanuoHubIX cuctem (BAC): 8 8 0
= apxurektypa, BAC».
% Tewma 1. BBogHOE 3aHsTHE (TEXHUKA 2 5 0
&, 0€30ITacCHOCTH).
é‘ Tema 2. Teopetnueckue ocHOBBI BAC. 2 2 0
®
E Tema 3. Apxutekrypa BAC. 2 2 0
g Tema 4. 3nauenuie u npumerenust BAC 5 5 0 OH]:ZOC B paMKax
: B COBPEMEHHOM MHpE. MIPOHJICHHBIX TEM
= Moayasb Ne2. «Texuuueckoe 8 6 2 Tect IHOK Ne 2.
g YCTPOHCTBO U KOMIOHEHTHI BAC».
£ Tema 1. OCHOBHBIE TEXHUYECKUE
’E xapaktepuctuku bAC BepTosieTHOTO 1 2 2 0
2 CaMOJIETHOTO THIIOB.
L% Tema 2. Kitaccudukarust 6eCTMIOTHBIX 5 5 0
JIETaTeJIbHBIX alnapaToB.
Tema 3. Kommuiekce ynpasinenust BAC. 2 0 2
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Tewma 4. Poccuiickue mpou3BOAUTENN

Omnpoc B pamkax

BAC i 1X 1enm. 2 2 0 MPOMUJICHHBIX
TEM
Moayab Ne3. «IIpuHOuUnbI moJiera u 36 5 34 Tecr [OK Ne 3.
ynpasjennst BAC».
Tema 1. be3onacHocTh MOJIETOB. 2 1 1
Tema 2. Texuuka 6a30Boro 12 0 12
nuoTupoBanus FPV.
Tewma 3. Ynpasnenue BAC. 2 1 1
Tema 4. IIpakTuka monéros BAC. 8 0 8
Tema 5. AspoanHaMuKa U TUHAMUKA 5 0 2
nosera.
Tema 6. [lon€Tbl B OrpaHUYEHHOM 6 0 5
MIPOCTPAHCTBEY, IPOH — PEHCHHT.
Tema 7. 3axBar rpy3a. 2 2
Brpimmonsuts
Tewma 8. BeimostHeHHE KOHTPOIBHOTO 5 0 5 TIOJIET C
MOJIETHOTO 3a/1aHUS. TIOTHATHEM
Ipys3a

Mopayab Ne4. [IporpammupoBanue [OK Ne 4.
JJIS1 TI0JIETOB BHYTPH MOMELICHH S 10 0 10 Tect
Python».
Tema 1. OcHOBBI IpOrpaMMUPOBAHUS 4 0 4
BAC na Python.
Tema 2. PaGoTa co criucKOM JTaHHBIX. 2 0 2
Tema 3. Pa3paboTka anroputma

2 0 2
aBToHOMHOTrO nosiera bAC.
Tema 4. Co3gaTh CKPUNT Ha A3bIKE
nporpamMmmupoBanus Python st MpaxTieckoe
CaMOCTOSITEITLHOTO YIIPABIICHUS 2 0 2

3aJjaHKe

KBaJIPOKOIITEPOM B TOMEIIIEHUH Oe3
ucnonp3zoBanus curgaia GPS.
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Moayasb NeS. «IIporpammupoBaHue

LIOK Ne 5.

KOHTPOJIepa, YCTAHOBJIEHHOI'0 HA 10 2 Tect

BAC npu nomoumm C++y.

Tewma 1. U3yueHue HaBBIKOB CO3aHUs

QJIITOPUTMOB 7151 OECITUIIOTHBIX

JIeTaTeNbHBIX aIlllaparoB. 2 0

(mporpamMmupoBaHUE aBTOHOMHOTO

nojeta) (Outdoor u Indoor).

Tema 2. O01IHME cBEIEHUS O A3bIKE 5 5

nporpamMmmupoBanus C++.

Tema 3. Peanuzauusa C++ B 5 0

IIPOrpaMMHUPOBAHUH JIPOHOB.

Tewma 4. [IporpammupoBanue 2 0

anroputmoB ynpasieHus bAC.

Tema 5. Co3aTh CKpUNT Ha S3bIKE 5 0 [IpakTnueckoe

nporpammupoBanus C++. 3aJjaHue

Moayab Ne6. «Ucnosib30BaHue I[HOK Ne 6.
12 4 Tect

aaTynkoB BAC u cOop 1aHHBIX».

Tema 1. Cencopsl 1 1aTUuKH 1J1s1 cOopa 4 5

JTAHHBIX.

Tema 2. JlaTunku: akcenepomerp, 4 5

rupockor, gansHomep GPS.

Tema 3. JlaTunku npu cOopke B 4 0 IIpakTuka

MacCTEPCKOM. cOopkH

Moayabs Ne7. «O6paboTrka U aHaau3 IHOK Ne 7.
8 4 Tect

JaHHBIX mojera BAC».

Tema 1. COop, 0OpaboTka 1 aHAIN3

JaHHBIX (OTOrPaAMMETPUUECKOM 4 2

ChEMKHU.

Tewma 2. Coop, 00paboTka 1 aHAIH3 4 5

JAHHBIX OPTO(POTOCHEMKH.

Monayab Ne8. «IIpumenenue BAC B 12 12 Teer LIOK Ne 8.

PA3JTUYHBIX 0TPACIAX.
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Tema 1. Texnonorus npumenenust BAC
B I'€0/I€3UU U KapTorpaduu.

Tema 2. Texuonorun npumenenust BAC
B JIPYTUX OTpacisix, TAKUX KaK:

— JIECHOE XO34HCTBO;

— OXpaHa OKpYXarollei cpesl;

— CeJIbCKOXO03HCTBEHHBIE PAOOTBHI.

[TpoekTHas
pabora.
Hoknan o
TEXHOJIOTUU
PUMEHEHUS

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

30

Tect

LIOK Ne 0.

Tema 1. OcHOBBI ABHaMO/JICIIMPOBAHUA
CaMOJICTHOI'O THIIA.

Tema 2. OcnoBsl 3D — MmonenupoBaHusl.

Tewma 3. I1O mist 3D — monenmupoBaHwsL.

Tema 4. [Toaroroska 3D — momenu
eyaru.

o (B~ DN

O ([OIN| DN

Tewma 5. Ucnionb3zoBanue 3D— npunTepa
JUTSL TIEYaTH KOMIUICKTYFOIIUX.

Tewma 6. BriGop HaBecHOTO
ob0opynoBanust BAC.

Tema 7. Marepuass! 1y IPOU3BOJICTBA
BAC.

[Ipouzsectn
MOJENb IS
reyarTH.

Moayab Nel0 «I'onounbiii BAC».

Tecr

ITOK Ne 10.

Tema 1. 'onounsiii BAC.

Tema 2. Kitaccel, mpaBuiia, cyneicTso.

Tewma 3. [locTpoeHue criopTUBHON
TPEHUPOBKHU U COBEPILIEHCTBOBAHHE
MacTepCTBa.

Tema 4. ['oHOUHBIE TpacchI».
4.1 B OTKpBITOM NIPOCTPAHCTBE.
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4.2 Ha FPV.

Tema 5. [Tpoxosk1eHUE TOHOYHOTO
WCIIBITAHUS.

IIpoxoxnenue
TOHOYHOT'O
UCIBITAHUS

* _ https://firpo.ru/activities/projects/
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4.Coaep:xanue NporpaMmmbl
4.1. ba3oBblil ypOBeHb 0CBOCHMSA
Mopnyas Nel. «OcHoBbI OecniuiI0THBIX aBHanMOHHBIX cucTeM (BAC): apxurektypa
BAC».
Tema 1. BBonHoe 3ansTHE. TexHMKa 0€3011aCHOCTH.

Jlexuus: Uucerpykrax nmo TexHuke OezomacHocTu. Texuuka Ge3omacHocTH. [IpaBuia
MOBEJICHUS B TIOMEIICHUH, TJI€ IPOBOISTCS 3aHATHSI.

Tewma 2. Teopernueckue ocHoBbl BAC.

Jlekumsi:  3HakoMcTBO ¢ OecnuioTHeIMM — aBualoHHbIMU — cucteMamu  (BAC).
Ompenenenue becnimnotHoit ApuarmonHoit Cuctemsl (BAC).

Tema 3. Apxutextypa BAC.

Jlextus: 3Ha4YeHUE apXUTEKTYPHI 151 3 (HEKTHBHOTO PYHKIIMOHUPOBAHUS B YIIPABIICHUS
BAC. Komnonentst BAC camonérHoro tuna.

Tewma 4. 3nauenue u npumenenus bAC B cOBpeMeHHOM MHpe.

Jlexuusi: Ponb TEXHUYECKMX XapaKTEPUCTUK U pa3nuyHbiX BUAOB BAC B pemieHuun
pa3IUYHBIX 3a/1a4.

Mopnyab Ne2. «Texnudeckoe ycTpoicTBo 1 KOMIOHEHTBI BAC».

Tema 1. OcHoBHBIE TexHHUECKHE XapakTepucTuku BAC, BepToII€THOrO U CaMOJIETHOTO
THUIIOB.

tunos. Jlekuusi: OCHOBHBIE TeXHUYECKHUE XapakTepucTuku BAC BepTOJIETHOTO M CaMOJIETHOTO

Tema 2. Knaccudukanms 6eCTUIOTHBIX JIETATEIBHBIX alllapaToB.

Jlexumu: Bunel u texnuueckue xapaktepuctuku BAC: Aspocratmueckne BAC,
PeaktuBnprie BAC, BAC camonérHoro tuma, BAC BepTONETHOrO0 THMA, MYJIHTHKONTEPHBIE U

rubpuansie BAC.

Tema 3. Kommuiekce ynpasienust BAC.

[IpaxTuka: CiocoObl 06opynoBanus ynpasienus cuctemsl BAC.

Tewma 4. Poccuiickue nponsBoautenu bAC u ux nenu.

Jlexuusa: OcHoBHble Poccuiickue mnpoussogurenu bBAC. Bkimag B pasBurue
oreuecTBeHHON nHAycTpun bAC.

Monyab Ne3. «[IpuHnuns mosera u ynpanJjaenust BAC».

Tema 1. be3onacHOCTb MOJIETOB.

Jlexumsi: Ompenenenue Oe3omacHocTH 1oNETOB B KoHTekcTe BAC. 3Havenwme
6e3onacHocTu A7 3ppeKTUBHOrO U Haa&xHoro ¢pynkunonuposanuss BAC. AHann3 puckoB H
OITACHOCTEH.
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[IpakTuka: BeimomHeHne Oe30mMacHOro MoJeTa.

Tewma 2. Texnnka 6a3zoBoro nuinotupoBanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasnenne BAC. B cumynstope BHIITOTHUTE B3JIET C TOUKU
cTapTa M TOCaAKy Ha TOYHO OOO3HAYEHHYIO IUIOHIANIKYy, ucnoib3yd FPV — pexum s
ynpasieHus. [IponeTture CKBO3b CEpPHIO BOPOT WM MEXAy O003HAUEHHBIMH MapKepaMu,
COXpaHssi CTaOWJIBHYIO BBICOTY M CKOpPOCTh, B pekume FPV. Brimonmnute moner mo 3apaHee
3aJJaHHOMY MapuIpyTy ¢ U3MEHEHUEM BBICOTHI, HUcIIONb3ys Kak FPV, Tak u BuJ ¢ TpeThero nuna
Ui cpaBHeHHs (D (PEeKTUBHOCTH yripaBieHus. Beimomnute ceputo pazBoporoB Ha 180 rpagycos
Ha OrpaHUYEHHOW TeppuTOpuu, ucnoib3ysd FPV s TouHoro maneBpupoBaHus. BeimoaHute
3a/auy 1Mo cOOpy OOBEKTOB C pPAa3IUYHBIX TOYEK KapThl, ucnoyib3dys FPV nns waBuramum
Y TOYHOCTH TP MPUOIIKEHUH K KaXI0MY OOBEKTY.

Tewma 3. Ynpasnenue bAC.

Jlexums: Ilpunuunsl ynpaBiaeHusi camoni€éTHbiMu BAC. IlpakTuka: BBINOJIHUTE B3JIET
BAC camoneTHoro THma, JOCTUTHUTE 3aJaHHON BBICOTHI M CTAOWMIM3UPYHTE MOJIET HA MPSIMOU
nuHud. OCyIIEeCTBUTE CEPUIO TTOBOPOTOB.

Tewma 4. [Ipaktuka nonéros bAC.

IIpakTuka: IIpaktuka noneros bAC.

Tema 5. AspoauHamuka 1 TUHAMHKA TOJETA.

[IpakTuka: BpimonHuTe Moner Ha APOHE B CUMYISITOPE MPU PA3IMYHBIX YCIOBHSAX
nosiera. (3agaHue BKJIIOYAeT B ce0sl BBHIMOJTHEHHME MAHEBPOB BBICIIErO MIJIOTaXa, MOJIETHI Ha
Pa3HOil CKOPOCTHU U BBICOTE, a TAKXKE B PA3JIMUHBIX TOTO/IHBIX YCIOBUSIX).

Tema 6. [Ion€Tel B OrpaHUYEHHOM NPOCTPAHCTBE, APOHb — PEUCHUHT.

IIpakTuka: BeinmoiaHuTe 3agaHue MOJIET IPOHA B OTPAHUUYEHHOM IIPOCTPAHCTBE, BHYTPH
3/1aHUs WIH CKBO3b Y3KHE MMPOXO0Jbl MEXKIY MPETSITCTBUIMU.

Tewma 7. 3axBat rpy3a.

[IpakTuka: BemmonHuTe 3amaHue 3axBaT M [EpEMEILEHUE Tpy3a, aKKypaTHas
TPaHCIOPTUPOBKA.

Tema 8. BoinosHeHHEe KOHTPOJIBHOTO MOJETHOTO 3aJaHuUsI.

IIpakTuka: BeIMOIHUTS KOHTPOJIBHOE 3a1aHKE 110 MOy It0. [Iponerers Tpaccy.

Mopnyas Ned4. «IIporpamMupoBaHue Vs 10JIeTOB BHYTpH nomeinenus. Python».

Tema 1. OcuoBsl mporpammupoBanust BAC na Python.

[IpakTuka: OCHOBHBIE MOHATUA O porpaMMupoBaHuu U ynpasieHur bBAC. OcHOBHbIE
GyHKIIMM ~ mporpaMMHOro  mojerta. OnepalndoHHbIE CHCTEMbl U HPOrpaMMbl  JUId
MIPOrpaMMHUPOBAHUS MTOJIETA.

Tema 2. PaboTa co ciMCKOM JaHHBIX.

16



IIpaxTtuka: IlporpammupoBanue anroputMoB ynpasieHus bAC.

Tewma 3. Pa3paboTka anroputma aBToHOMHOTO Tojieta BAC.

[IpaxTuka: Pa3zpabotka anroputma aBToHoMHOro nojera bAC.

Tema 4. Ipaktuueckoe 3amanue: Hamucats mporpammy Ha Python mis aBTOHOMHOTO
nosnieta BAC mynbTu potopHoro tura BHyTpH nomemenus (B orcyrctBun GPS curnana).

Monayab NeS. «IlporpamMupoBaHue KOHTpPOJiepa, ycTaHOBJeHHOro Ha BAC npu
nomomu C++y,

Tema 1. M3yueHue HaBBIKOB CO3/IaHUS aJTOPUTMOB JUIsl OSCIMIOTHBIX JIETATEIbHBIX
amnmaparoB (IIporpaMmmMupoBanue aBToHoMHOro nosera Outdoor u Indoor).

[Mpaktuka. Pazpabotath anroput™ aBToHOMHOT0 nosieta Outdoor u Indoor.

Tema 2. O0uiue cBefeHus O sI3bIKE MporpammupoBanus C++.

Jlexuwmst: OcHOBHBIE TOHATHS. An(haBuT si3b1ka. [IpocTsie onepanuu.

Tewma 3. Peanuzamust C++ B mporpaMMUpOBaHUU JPOHOB.

[IpakTuka: [lpuMeHeHne NpakTUYECKUX HABBIKOB MPOTPaMMHUPOBAHUSI.

Tewma 4. [IporpammupoBanue anroputmoB ynpasieHust bAC.

[Ipaktuka: IIporpammupyemM OECHHUIOTHHK Ha BBIMOJHEHUE MPOCTEHIINX IeHCTBUI
«BBEPX, BHU3», «BJIEBO, BIIPABO».

Tewma 5. Harucats nporpammy Ha C++.

[IpakTuka: BEINOJHUTH CKPUIIT HAIIMCAHUS IPOTPAMMBI.

Mopayab Ne6. «Acnonb3oBanune 1aTunkoB BAC u cOop 1aHHBIX».

Tema 1. CeHcopsl U 1aTYUKH U1 cOOpa TaHHBIX.

Jlexuus: Kak pabotator natuuku. Ponb natumkoB Ha ycTpoiictBe. IlpakTuka: kak
JaTYNKU paboTaroT ¢ UH(OpMaLIUEH.

Tema 2. JlaTunku: akcenepomeTp, rupockor, aaasHomep GPS.

Jlexumst: OnpeneneHne JaTIYMKOB U UX POJIb B cUCTeME yrpaBieHus u HaBuranuu BAC.
3HaYeHHe JaTYUKOB JJIsl 00ecredeHnsl aBTOHOMHOCTH, CTAOUIBHOCTH U 6€30IaCHOCTH TOJIeTa.

[IpakTuka: MHTerpupyiite AaTyuku B CUCTEMY YIpaBJiCHUs APOHA, MOJAKIIOUHB UX K
aplyMHO—KOHTpPOJUIEpY IMOJIETA.

Tewma 3. JlaTunku ipu cOOpKE B MAaCTEPCKOM.

[TpakTuka: Tpenaxep JlaibHOMEp pacCTOSIHUE B MACTEPCKOM.

Monayab Ne7. «O0padoTka U aHau3 JaHHbIX mojeta BAC.

Tema 1. C6op, 00paboTKa 1 aHATU3 JaHHBIX (POTOrpaMMETPUUYECKON CHEMKH.

Jlexumsi: 3yuenune TexHosoruu coopa u o0paboTka JaHHBIX (POTOTpaMMETPHsST ChbEMKH.

[IpakTrka: AHaIM3 NOTYYEHHBIX JAHHBIX MO CPEACTBAM (POTOTPAMMETPUIECKON CHEMKH.

Tema 2. Coop, 06pab0TKa U aHATU3 TAHHBIX OPTO(POTOCHEMKH.
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Jlexuus: M3yueHne TeXHOJIOTHH cOOpa M 00paboTKa TaHHBIX OPTO()OTOCHEMKH.

IIpakTrka: AHaIu3 NOJYYEHHBIX JaHHBIX 10 CPECTBAM OPTO(HOTOCHEMKH.

Mopnyab Ne8. «IIpumenenne BAC B pa3in4yHbIX 0TPaCIAX».

Tema 1. Texnonorus npumenenust BAC B reone3uu u xaprorpaduu.

Jlexuwmsi: Pazsutue u npumenennss bAC B reonesun u kaprorpadguu. Coop n o6padoTka
naHHbIX. [Ipoueaypa mo UCrosb30BaHUI0 BO3LYLIHOI'O IPOCTPAHCTBA.

Tewma 2. Texnonoruu npumensembie BAC B Ipyrux oTpacisx, TakKux Kak:

—  JIeCHOE XO35IHCTBO;

—  OXpaHa OKpY»Karoulel cpepl;

—  CEIbCKOXO3sIiICTBEHHBIE padOTHI.

Jlexuusi: MOHUTOPHUHT ¥ MHBeHTapu3auus yroauid. Co3iaHue 3J€KTPOHHBIX KapT MOJIEH.

Jlexumsi: YTOuHEHHME TpaHUIl JIECCHUYECTB. BbIsiBIEHWEe U OlleHKa ymepba or
YPE3BBIYANHBIX CUTYALM.

Jlekuus: COop, aHaNM3 U aKTyalu3alMs JaHHBIX O COCTOSIHUM OKpY’Karolled cpeipl.
@ukcanus BBIABICHHBIX HApPYLUIEHUH SKOJIOIMYECKOrO 3aKOHOJATENbCTBA. BbIsBIeHHE
HECaHKLIMOHUPOBAHHBIX CBAJIOK U ONPEJIETICHUE UX 00HEMOB.

Mopayab N29. «3D — moaeaupoBanue u npoextupoBanue BACy.

Tema 1. OcHOBBI aBUAMO/IEIMPOBAHUS CAMOJIETHOTO THIIA.

Jlexuus: OnpezneneHue aBUaMoIeTUPOBaHNUs U €ro 3HaUeHHEe B 00y4YE€HUH, pa3BICUEHHSIX
U Hay4HBIX HccienoBanusax. [IpakTuka: BeIOpaTe MaTtepuansl 1 codpats kopyc BAC.

Tema 2. OcuoBsl 3D — MonenpoBaHusl.

Jlexumsi: OcHOBHBIE TepMUHBI U TIOHATUS B 3D — MoxenupoBanuu. [Ipoiecc cozmnanus
3D mopeneil.

Tema 3. IIporpammuoe obecrnieuenue g 3D — MmopenrpoBaHusi.

[Ipaktuka: [IpoextupoBanue kopmnyca u aeraied bAC.

Tema 4. ITogroroska 3D — Moenn K mmevary.

[Ipaktuka: IToaroroButs 3D — mozens mist nedatu Ha 3D — mpunTtepe. Otpaborarh
MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTApHS POTPAMMHOI0 0OECTIEYEHHUS.

Tema 5. Ucnons3oBanue 3D — npunTepa, neyars kommiekTyommx BAC.

Jlexuus: TexHonorust padotsl 3D npuHTepa.

[Tpaktuka: [TeuaTs komIuiekTyrommx aetaiei. [lLnndorka n 06padboTka neTanei.

Tema 6. Beibop HaBecHoro o6opynoBanust BAC.

[IpakTuka: Dkcrutyaranust HaBecHoro oobopynosanus BAC.

Tema 7. Matepuansl 1y npoussojactsa bAC.

Jlexuwmsi: 3HaueHNe MPABUIILHOTO BHIOOpa MaTepuasoB s mpousBoacTea bAC.
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[Ipaktuka: BeiOpaTh onTUManmbHBIE MaTepuanbl Uil Mpou3BoicTBa Kopmyca BAC c

y4eToM TpeOOBaHUMN MO MPOYHOCTH, A3POIUHAMUKE U SKOHOMUYECKON 3(PPEKTUBHOCTH.
Moayab Nel0. «'onounbiii BAC».

Tewma 1. 'onounsiit BAC.

Jlexums: Onpenenenune roHouHOro bAC u ux posib B COpPEBHOBAHMAX U YEMITMOHATAX.

[Ipaktuka: Pazpaborats 1 HacTpouTh criopTUBHYIO BAC 11 ydacTusi B TOHKaX.

Tewma 2. Knacchbl, mpaBuiia, cy1eicTBoO.

Jlexknus: 3Hauenue copeBHoBanuii o BAC 115 pa3BUTUA UHAYCTPUU U TEXHOJOTHI B
o0JacTu OECHMJIOTHON aBUALAH.

[Ipaktuka: IloaroroBka K y4acTMIO B  COPEBHOBAaHHUSIX [0 ABTOHOMHOMY
MUJIOTUPOBAHHUIO, COOJIOAAS TPaBUIIa U TPEOOBAHMS K YIAaCTHHUKAM.

Tema 3. [TocTpoeHre CHOPTUBHOM TPEHUPOBKU M COBEPIIEHCTBOBAHNE MacTEPCTBA.

[IpakTuka: YiayunieHne HaBBIKOB MAaHEBPUPOBAHUS U HABUTALIUU ITYTEM MTPOXOXKIACHUS
CJIO’KHBIX MApUIPYTOB Ha BPEMSI.

Tema 4. 'oHOYHBIC TPACCHI.

[Ipaktuka: [IpoxoxaeHre TOHOYHBIX TPACC B OTKPHITOM ITPOCTPAHCTBE.

[Ipaktuka: IlpoxoxaeHre TOHOYHBIX Tpacc Ha CHUMYIATOpPE, OTPabOTKA CIOKHBIX
MapIipyToB.

Tema 5. [Ipoxoxaenune roHouHoro ucnbiTanus. [IpakTtuka: [IpoxoxkaeHne roHOYHBIX

TpacC Ha BPEMs, BBIIIOJITHCHUC CIIOKHBIX U IMPOCTHIX TOHOYHBIX HCHBITAaHUH.
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5. KajnengapHuslii yueOHblii rpaduk

Cpoku Bcero
HaumeHnoBanue KoauyectBo | [Ipoao/KUTEILHOCTD.
peajau3anum, JMCUMIIMHBI (MOYJIH). aKajeM. -
(Homep) o 3aHATHUI B OTHOI'0 3aAHSITHSI
KOJIU4Y€CTBO Bba3oBblii ypoBeHb 0CBOEHUSI YacoB B
rpynmnbI HeJleJII0 (Mun)
Y4eOHBbIX He/lelIb roJx

1 2 Monyne Nel. «OCHOBBI OECHWJIOTHBIX aBUAIIMOHHBIX 8 2 45
cucteM (BAC): apxutektypa, BACy.

1 4 Mopynbs Ne2. «TexHuueckoe yCTPOUCTBO U KOMITOHEHTHI 8 2 45
BAC».

1 18 Mopynb Ne3. «[Ipunnmmns! mosera u ynpasieHus BACy. 36 2 45

1 5 Monyne Ned. «IIporpammupoBanue BAC nns nosneros 10 2 45
BHYTpH nomenieHus: Pythony.

1 5 Mogayme  NeS.  «IIporpammupoBanue  KOHTPOJUIEPA, 10 2 34
ycranoBieHHoro Ha BAC nipu nomouu C++».

1 6 Monynp Ne6. «Mcnonb3oBanue aarunkoB BAC u cOop 12 2 45
JTAHHBIX».

1 4 Monyine Ne7. «O0OpaboTka W aHanW3 JaHHBIX TOJIETa 8 2 45
BAC».

1 6 Monynb Ne8. «[Ipumenenune BAC B pa3inyHbIX OTPaCIIIX» 12 2 45

1 15 Monynb Ne9. «3D — monennpoBanue U NpOEKTUPOBAHUE 30 2 45
BAC».

1 5 Monyinb Nel0. «"oHounbIi BAC». 10 2 45
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6. OneHOYHbIe MaTepHAJbI
6.1. @opMbI IMATHOCTHKH YCIENIHOT0 0CBOEHHs MOLYJI€ii MPOrpaMMbl

HaumenoBanue DopMbI DopMBI YPpOBHH 0CBOCHUS 3HAHUI
MOYJIAA 3aHATHI MO/ABeIeHUS UTOr0OB Hu3skuii Cpennnii OrcyrcTBHe 3HAHUM
YPOBEHb YPOBEHb 3HAHM
3HAHUH
ba3oBblii ypoBeHb 0CBOEHHS NMPOTPAMMBbI

MopnyJib Nel. | Jlexnuw, Omnpoc ciymareneit o npoiaeHHsIM | OTCyTCTBUE Hesnauutensneie | IIpounsie 3HaHUsA B
«OcHOBBI JMCKYCCUH TEMaM, IIOJIBEICHUE UTOIOB | 3HaHU, ciabble | 3aTpyaHEHUs B | [IpaBUIIAX TEXHUKH
0eCIUJI0THBIX (TeopeTHyecKue | JUArHOCTHUKU OCBOEHUS MOJYJIS. 3HaHUA 0 | oTBeTax no | 6e30macHOCTH,
aBHALMOHHBIX 3aHATHSA) Tewmsl 1151 onpoca: PO IEHHOM TEPMHUHOJIOTUN U | ONPENEICHHUSX,
cUCTeM (BAC): — IpaBUJIa TEXHUKH O€3011aCHOCTH; MaTepuaie OIIpEeAEIICHUAX IIPUMEHEHUNA U CTPYKTYypE
apXHMTEKTYypa, — onpexenenue bAC; BAC BAC
BAC». — koMnoHeHTHEl BAC;

— 3HaueHue u npumenenue bAC;

— posib BAC B coBpeMeHHOM MHUpe,

KaKHe 3a/1a4y PelIaroT Py MOMOLIH

BAC
Mopnyb Ne2. | Jlexuun, Omnpoc ciymareneit o npoiaeHHsIM | OTCyTCTBUE Hesnauutenshpie | [Ipounsle 3HaHMs B 00sacTu
«Texnnueckoe JMCKYCCHH TEMaM, MIOJIBEJICHUE UTOTOB | 3HaHUM, ciabble | mpoOessl B | TEXHUYECKOTO YCTPOMCTBA.
yYCTPOICTBO u | (TeopeTHyecKue | TUArHOCTHKU OCBOEHUS MOJYJIS. 3HaHUS O | 3HaHUU 3HaHMST 1O  IapaMmeTpam
KOMIIOHEHTbI 3aHATHSA). — TEXHHUYECKHE XAPAKTEPUCTUKHU | POWJIECHHOM TEPMUHOJIOTHM M | KJIacCU(PHUKALUU BAC.
BAC». [IpakTuueckue BAC  (BeprosieTHOro/caMoOJIETHOTO | MaTepuaie OTIpeIeTICHUSX Texnuueckue

3aHATHUSA TUTIA); TEXHUYECKOTO XapaKTEPUCTUKU

— Knaccudukanuu BAC; yctporictBa BAC | camoneTrHoro "

— Poccuiickue npoussoautenu bAC BEPTOJIETHOI'O TUIIA
Moayab Ne3. BrinosiHeHHE TTONETHOTO 3a1aHUsA: Cnaboe ymenne | YMmeHue YBepeHnHas pabota B
«IIpHIUNBI [InnorupoBanue Npy  TOMOILIY | MHIOTUPOBAHKS | IIPABUIBHO nporpamme FPV
nojera " cumynaTopoB u FPV. (mpoxoxeHue MI0JIb30BaThCS
ynpasjenus BACy. Tpacchl 3a 20 cekyHn) 000pyI0BaHHEM
MopnyJb Ne4q. | [IpakTnueckue Hamnucates nmporpammy Ha Python mis | Mopens He | He yBepeHHoe | Mojens sieraer
«IIporpaMmmupoBaH | 3aHATHA aBToHOMHOro nosera BAC MmynbpTu | neraer yIIpaBJIEHUE
ue BAC IS POTOPHOTO TUIIA, BHYTpH
10J1eTOB BHYTpH
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NoMeIleHus nomemeHus». (B orcyrcrBum GPS
Python». CUTHAJIA).

— JIBUKCHHE MOJIEIIN
MoayJb NeS. | Jlekuuwu, Hanucars nporpammy C++: Cnaboe ymenue | YMeHue YBepeHHas pabota c
«IIporpaMmMupoBaH | JUCKYCCHU — IBWKCHHE MOJICTN «BBEPX—BHU3Y»; | IPOrpaMMHPOBa | MPABUIILHO porpamMmoit
He  KOHTPOJLIepa, | (TEOPETUUECKUE | — JBHIKEHUE OTKPBITh, 3aKPHITh HUS 10JIb30BaThCS
YCTAHOBJIEHHOTO HA | 3aHSTHS). 3axBaT» o0opynoBaHuEM
BAC npu nomomm | [Tpaktuyeckue
C++». 3aHATHUS
MopnyJb Ne6. | Jlexuuw, Hcnons3zoBanue nporpamMmHoro | CnaOplii  HaBBIK | YMeHUE VYBepeHHas pabora c
«Ucnosb3oBanne JMCKYCCHH obecrieueHus 111 00pabOTKHU TaHHBIX | COOPKHU U | IPaBWJIHHO 000pyI0BaHHEM IS
natuukoB BAC m | (Teopernueckue | u IIPUMEHEHU, IIOJIy4E€HHUE | IKCIUTyaTaluu I10JIb30BAThCSA M0JIy4yeHus: uH(popMaluu
c00p JaHHBIX». 3aHATUSA). uHpopMalud W3 TOJYYEHHBIX | 000PYAOBaHUS 000pyIOBaHUEM H
Moayab Ne7. | IlpakTrueckue JTAHHBIX MPUMEHEHHE
«OopadoTka M | 3aHATHA TEXHOJIOTUH
aHaJIu3 JaHHBIX
nojera BAC».
Mopnyib Ne8. | Jlexnum, Hammcares  noknax, mnoxaroroButs | He  packpeita | IIpesenTtanys BriOpana aKTyaJIbHas
«ITpumenenue BAC | nuckyccun npe3eHtanmio Ha Temy: «BAC B | TemMa [oKjaja, | HOATOTOBIEHA, HE | oTpachs nmpuMmenenus BAC,
B Pa3JHYHBIX | (TEOPETUYECKHE | Pa3IMUYHBIX OTPACIIAX» MIpe3eHTalMsl HE | pacKpbiTa  TeMa | JIOKJIaf MIOJTHOCTBIO
0TPaCISIX». 3aHSATHS) MOJITOTOBJICHA JIOKJIa/1a pPacKpbIBaeT TEMY
Moayab Ne9. «3D — | Jleknun, OpranusoBaTh MacTep — kiacc, B | CnaOblii HaBbIK | YMeHUe YBepeHHnas pabora,
MO/IeJIMPOBAHUE U | IUCKYCCHU pamKax KOTOpOTO ciymareny | cOOpku U | IPaBUIBHO MOJIETTMpOBaHUE U CcOOpKa
NPOCKTHPOBAaHUE (TeopeTHuecKHe | CMOAEIMPYIOT M O(OPMAT MOJENb | MOAEIUPOBAHUS | TIOJIB30BATHCS MOJIENN
BAC». 3aHSATHS) BAC BAC 000py/IoBaHNEM
MoayJb Nel0. | IIpakTnueckue [IpoBenenne HMTOrOBOr0O TOHOYHOI'O
«onounbliit BAC». | 3aHATHA COPEBHOBATEIBHOTO rmoJiera u

ydJacTHE  BCEX  CIyllaTesled B

COPCBHOBAHUU
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7. PecypcHoe o0ecrieueHue
7.1. TpeGoBaHus K NOMeIIEeHUAM
7.1.1. Cneumanu3upoBaHHbBIE KJacchl (KPYXKKH) CO3JAOTCS Ha 0a3e o0Iieo0pa3oBaTeIbHBIX

opraHu3anui (ko).

7.1.2. KomnuecTBO paboumx MECT IS CO3JaHMS CICIHAIM3UPOBAHHOTO Kiacca (KpyXkKa) — He

MeHee 12 pabounx MecT JUIst 00yJaroIuXCsl.

7.1.3. Jlna co3maHus CHEIMATU3UPOBAHHBIX KIJIACCOB (KPYKKOB) HEOOXOIMMO TPETyCMOTPETh
MOMEILEHUS JJIs1 IPOBEJCHUS ayAUTOPHBIX, IPAKTUUECKUX 3aHATUN U OPraHU3allMU MOJETHBIX 30H.

7.1.4. ]Ins npoBeneHUs ayJUTOPHBIX U MPAKTUUECKUX 3aHATHI, KOTOpOE BKIIOYAET B ceOs
CJIEIYIOIIME 30HBI B COOTBETCTBUU C KOJIMYECTBOM PabOYUX MECT:

— pabouas 30Ha CO CTOJIaMH, O0OPYZIOBaHHAs! B TOM YHCJIE IIEPCOHATBLHBIMU KOMITBIOTEpaMHU

— pEeMOHTHas CTaHuus u 30Ha 3D—meuaTy;

— pabouee MECTO Mpero1aBaTers;

—  MaJias MoJjeTHas 30Ha.

Jnst mpoBeieHNs Ay IUTOPHBIX, IPAKTHYECKUX 3aHITUN U OpPraHu3alld MAJIOM TTOJIETHOM 30HBI
PEKOMEHIOBAHO 00eCTeyuTh MmoMelieHue miomanapio He MeHee 100—120 M 2 u BBICOTOI MOTONKA HE
MeHee 3 M.

7.1.5. OcHoBHas TmoOJeTHass 30Ha — OOOpyJOBaHHAs IUIOMIAJKA JUISI JUCTAHIIMOHHOTO
MUJIOTUPOBAHUS OECIHUIOTHBIX BO3IYIIHBIX CYJ0B PEKOMEHIOBAHO OOECHEYUTh MOMEIIEHUE OOIIen
mromaabio He MeHee 100 M2 1 BBICOTOH MOTOJIKA HE MEHEE 3 M.

7.1.6. Bo Bcex mnoMmemeHUSX HEOOXOAMMO OOECIEYUTh OCBEIIEHHWE B COOTBETCTBHH C
neiicrByromumu Tpedoanusimu (CanlluH) x BHyTpeHHEMY OcBelleHnI0 pabounX MecCT.

7.1.7. Bo Bcex MOMEIIEHUSIX HEOOXOIUMO 00ECTICUNTh Hann4Kne ceTH HTepHEeT co CKOPOCThIO
He menee 100 M6/c.

7.1.8. Ilpu opranuzanuy MOJETHBIX 30H HEOOXOAUMO O0ECIEUUTh HATU4KUe AeMI(PUPYIOIIETO
MOKPHITHS TTo1a. [IoBepXHOCTH TOJKHA OBITH MATOBOM M UMETh HEOTHOPOAHBIA pUCYHOK. [JomycTrmo
WCIIOJIb30BaHNE HalleuyaTaHHBIX OaHHEPOB.

7.1.9 Tlpu opranu3zanuu paboyux MeCT OOy4aroUIUuXcs ISl MMPAKTUIECKUX PadoT HEOOX0AUMO
obecnieunTh (YHKIIMOHATBHBIE CUCTEMBl BEHTHIISALMKA M OTOIJICHHS, IMO3BOJISIONINE TPOU3BOINTH
MPAaKTUYECKUE 3aHATHSA, a TaKXKE HAIWYUE KOHTypa 3a3€MJICHHS IS DJICKTPOIHUTAHHWS WU CETH
CJ1a00TOYHBIX MOJKIIOYEHHUH C ONTOPa3BA3KONW U BHYTPEHHUM COIMPOTUBICHUEM K 3JEKTPOMUTAHUIO U
c1ab0TOYHBIM ceTssM. HeoOxomumo obecreunTh Co31aHne YCIOBHMA JJISI COXPAHHOCTH JIOPOTOCTOSIIETO
o0opynoBaHusi (CKJIAJCKOE MOMEIICHUE ISl XPaHCHHs], HAIMYUE MHKEHEPHO—TEXHUYECKUX CPENICTB

OXpaHbl, B TOM 4YHCJI€ CHCTEeMbl BuAcoHaOmoaeHus). OOs3aTenpbHO: TpeOOBaHHWE TIO
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M0XKapo0e30NacHOCTH — HaJM4ue MPOBEPEHHOT0 OTHETYIIUTENs, a TaKKe HAJMYUEe OTHEYIMOPHBIX

ceii(poB UM CYMOK JJIsl XpaHEHUS aKKYMYJISITOPOB.

7.2. MaTepHaJIbHO —TEXHUYECKOC OCHALIICHUEC IIJIOLIAIKHU ITPOBEACHUSN 06pa30BaTeJILHOFO

npoiecca

7.2.1. O6mas 30Ha:

1.2.2.

7.2.3.

7.2.4.

CTEJIJIaXKH JUIsl XpaHEHUs1 000pYI0BaHus;
MHTEPAaKTUBHbBIN UHBEHTaph;

SIIAKY I XpaHSHUS BEIICH 1 000pYyI0BaHHMS.

Mauas nosieTHas 30Ha:

ceTyaThlil Ky0 He MeHee ueM 3x3x3wm;

MaThl JJI CMSATYEHUs yJapa Ipy MajJeHUH KOITEPOB;

CTallMOHAPHBIN MOAYJb; YIbTPa3BYKOBbIE U3JIydaTeIN MasKu (HE MeHee 4 1IT.);

KOMIIJICKT ITPOBOAOB AJId COCAUHCHUS PI3J'Iy‘~IaTeJ'IeI>i; KpCIIJICHUC H3J'Iy‘laTeJ'IeI>i Ha CTCHY.

OcHoOBHas I10JIETHAS 30HA:

obmas miomanas He MmeHee 100—300 M2, orpakieHHe 3alTUTHON CETKOM;
KOMILJIEKT TPACChl J1s TIOJIETOB;

aMOPTHU3UPYIOIINE MATHI Ha MOJ OOIIEeH MOJETHOM 30HBI;

cHCTeMa yJIbTPa3ByKOBOM HaBUTAIIMU B TTOMeIIeHUH, coBMecTumoii ¢ bBC.

PeMonTHast cranuus u 30Ha 3D—niedaru:
CTOJI pabOuYMil MOHTAKHUKA;
paanoanmaparypsl;

pabouee Kpeciio Ha KoJecax;

CTOJI KOMITBFOTEPHBIN;

3D — mpunTep;

nporpaMMHoe obecriedenue ais co3ganus 3D — mozaeneit;
nporpamma Jutst iedatu 3D — npuHTepa;
nasuibHasi CTaHIUs ¢ (peHoM;
JBIMOYJIOBUTEII;

KJI€EBOM IIHCTOJIET;

Habop Handuei;

IITAaHTCHLIUPKYJIb;

Ha0op MAapHUPHO— r'yOIIEBOr0 HHCTPYMEHTA,;
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— KIIIOYH IS TIPOTIEIIIEPOB;

— HaOOp MHCTPYMEHTOB JUIsl MAlKU;

— nepxarenb «peTbs pyKay ¢ Jynou;

— KOBPHK IS TIAHKH;

— mpuboOp U3MEpPEHUs HANPsDKEHUs OaTapew;
— pyJeTKa U3MEpHUTENIbHas;

— 3QXHM JUISI MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KIIIOYCH YIUTMHEHHBIX;
— Ha0Op OTBEPTOK JIJIsl TOUHBIX PadoT;

— TOPLEBOM KIIIOY;

— KpUMIIEp;

— mIypynoBepT + HaOop OuT;

— HOYTOYK;

— MBIIIb KOMITEIOTEPHAS;

— PEMKOMIUIEKT, TpeJHa3HAaYeHHBI Ui  TIporpaMmupyemMoro  ydebHoro  Habopa

KBaJIpOKOIITEPA;
— PEMKOMIUIEKT, IPEeIHAa3HAYEeHHBIN 111 KOHCTPYKTOpPA CHOPTUBHOT'O KBAaPOKONTEPA;

— TyM0a JUIl ”HCTPYMEHTOB ClIeCapHasi.

7.2.5 Pabodee MecTo 00ydJaronerocs:
— TMporpaMMHpyeMblil yueOHbIN Ha0Op KBaJAPOKONTEPA;
— TMporpaMMHpyeMblil y4eOHBII KBaIpOKONTED;
— KOHCTPYKTOP CIIOPTUBHOI'O KBaJPOKOIITEPA;

— JOTOJHUTENbHBIE  aKKYMYJISTOPBl  JUIs  NPOrPaMMHUPYEMBIX  Y4eOHbIX ~ HaOOpoOB

KBaJIPOKOIITEPOB U CIIOPTUBHBIX KBAIPOKOMTEPOB;
— FPV ouku (umem);
— KJICEBOM MHUCTOJIET;
— Habop Hangwuei;
— IITaHTeHIUPKYJIb;
— HaOOp MmapHUPHO— Ir'yOlIEBOTO HHCTPYMEHTA;
— KJIIOY IS IIPONEIUIEPOB;

— mnpubop uzMepenus Hanpsbkenus LiPo 6arapen;



— pyJeTKa U3MEpHUTENbHas,

— 3QXHM ]ISl MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KIIIOYCH YITHHEHHBIX;

— Ha0Op OTBEPTOK ISl TOUYHBIX PadOT;

— TOPLEBOM KIIIOY;

— KpUMIIEp;

— HOYTOYK (nu [I1DBM);

— JIECKTOITHOE MporpaMMHOe obecrieueHue i HoyToyka (nmu [I9BM);
— (oTorpamMMeTpuyecKoe MPorpaMMHOE 00ECIICUCHHE;

— KOMIThIOTEPHAS MBIIIIb;

— CHMYJISITOP JUIsl aBTOHOMHBIX TOJICTOB;

— MPOrpaMMHOE 00ECIICYCHHE JIJISl TPEXMEPHOTO MOJICITUPOBAHUS,
— pabouee Kpeciio Ha KoJiecax;

— TymOa JJIsi HHCTPYMEHTOB CliecapHasi;

— CTOJI KOMIIBIOTEPHBIN.

7.2.6 Pabouee MecTo Tiearora:
— HOYTOYyK (nu [IT3BM);
— MYNbT PaaUOYIPABICHUS;
— JIeCKTOITHOE IIporpaMMHoe obecrieuenue s Hoytoyka (umu [I19BM);
— KOMIThIOTEPHAS MBIIIIb;
— CTOJI KOMIIbIOTEPHBIN;
— pabouyee Kpecio Ha KOJecax;
— MOV,
— MapuIpyTH3aTop;

— poyrep.
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8. CIMCOK MCIO0JIb30BAHHOM JIMTEPATYPbI:

®enepanbHblif 3aKoH 0T 29.12.2012 Ne 273—D3 «O6 obpazoBanuu B Poccuiickoit dexepannn»
0T 29.12.2012 Ne 273—®3.

Vka3 [Tpesunenra Poccuiickoii ®denepauuu oT 07.05.2018 Ne 204
«O HalUMOHAJIBHBIX LESAX U CTpaTerHMyecKHux 3anadax pa3sutus Poccuiickoit denepanuu Ha
niepuona 110 2024 rogax.

Pacnopspxenne [IpasurensctBa PO ot 21.06.2023 Ne Ne 1630—p «O6 yrBepxkaenun Crpareruu
pazBuTusi O6ecnioTHOM aBmanuu Poccuiickoit denepanuu Ha nepuon a0 2030 roga um Ha
nepcrekTuBy A0 2035 roja u njaaHa MEPONPUSATHI 10 ee pean3aum»

Pacniopstxenue [IpaButensctBa PO ot 31.03.2022 Ne 678—p «O6 yrBepxkaennun Konuenmuu
pa3BUTHS JIONOJIHHUTEIBHOTO OOpa3oBaHMs JeTe ¥ TPU3HAHUM YTPATHBIIUM  CHITY
Pacniopsixenust [IpaBurensctBa PO ot 04.09.2014 Nol1726-p».

Opranuzanus  OOCITY)XKMBaHUS ~ BO3AYIIHOTO  JIBIDKEHHUS:  y4eOHMK  JUII  CPEAHETO
npodeccuonansuoro obpazosanusi / A. J[. @unun, A. P. becryrun, B. A. CanHukos; noa
nayuyHoi pemakiueii FO. I'. [llatpakoBa. — Mocksa: U3parensctBo FOpaidt, 2022. — 515 ¢. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978 — 5 — 534 — 07607 — 3.

becriunotneie neratenbHble anmaparbl. OCHOBBI  yCcTpoWcTBa M (DYHKIIMOHUPOBAHHS
/Adanacbe, YueOHuKH U yue0. mocod. — MockBa: MAU. ISBN:978—5—-85597-093—7.
becriunoTHble eTaTenbHBIE anmaparhl: HATPY3KH W HArpeB: yueOHOe MOcoOHe A CPeaHero
npodeccuonansuoro oopazosanus / B. U. [ToropenoB. — 2—e u3a., ucnp. u gon. — MockBa:
WznarensctBo HOpaiit, 2024. — 191 ¢. — (IlpodeccuonansrHoe obOpazoBanue). — ISBN
978—5-534-10061—7. — Tekcrt: anextponHsii // O6pasoBatensHas miardopma KOpaiit [cait].

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