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1. MosicHUTE/IbHAS 3aMHUCKA
Beenenue

[Iporpamma «becnunoTHbIe aBHAIMOHHBIE cUCcTeMbI» (naiee — [Iporpamma) paccunrana
Ha oOydwarommxcs B Bo3pacte 12 — 17 mer, cpok peanmusanuu mporpammbl 1 ydeOHBIA TOJI.
[IporpaMmma  mpeamonaraeT  pa3BUTHE OOYYAOIMIUXCS B O0JIACTH  MOJCIUPOBAHUSA,
MPOrpaMMHUPOBAHMS, TWIOTHPOBAHUS, a TAaKKEe HampaBliecHa Ha (QOPMUPOBAHUE 3HAHWA U
HABBIKOB, HEOOXOAMMBIX JiIsi pabOoThl ¢ OCCHHMIOTHBIMH ABUAIMOHHBIMH CHCTEMAaMHU,
CIIOCOOCTBYET PA3BUTHIO MHIKCHEPHO-KOHCTPYKTOPCKOTO MbIuieHus. [Tporpamma
«becIIOTHBIC aBUAIIMOHHBIC CHCTEMBI» pa3padoTaHa ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH U
MHTEPECOB 1I€JIEBOM ayAUTOPUH 00yJaromIuXcsl.

[IporpamMma sBisieTCs aBTOPCKOM M COCTaBJIEHA JUIsl OPraHU3AlMM JOIOJHHUTEIBHON
JeSITEIbHOCTH Ha 0a3e OCHOBHOTO OOLIEro, CpeAHEro oo1ero 0opa3oBaHusl 1 OpUEHTHPOBaHA Ha
00yJaronuXxcs, MPOSBJISIFOIINX WHTEPECHl U CKJIOHHOCTH B 001aCTH HHPOPMATHKH, MATEMATHKH,
(U3HKH, TEXHOJIOTHH, OCHOB 0€30TIaCHOCTH JKU3HEICATSIIbHOCTH U aBHAIIHH.

HopMaTuBHBIC OCHOBAaHUS AJIs1 Pa3pa00TKU NPOIrPaMMbI:

— ®enepanbHbiid 3aK0H OT 29.12.2012 Ne 273—-®3 «O06 obpazoBanuu B Poccuiickoit
denepaunny;

— Vxa3 [Ilpesunmenta Poccmiickoit ®enmepamuu ot  07.05.2018 No 204
«O HaMOHANBHBIX WEISAX M CTpATETMUYECKUX 3adadax pa3Butus Poccuiickoit denepaunu Ha
nepuoa 10 2024 ronay;

— Pacnopsokenue [IpaButenbctBa Poccutickoit @enepanun ot 21.06.2023 Ne 1630
«O06 yrBepkaeHun CrpaTerun pa3BUTHS OeCHUIOTHOM aBuanuu Poccmiickoit denepanun Ha
niepuoa 10 2030 roga u Ha nepcrnekTuBy 10 2035 roja u rmiiaHa MEpOIIPHUATHH 10 €€ peaTu3aIuny;

— Pacnopsokenue [IpaBurensctBa Poccuiickoit @eneparuu ot 31.03.2022 No 678—p
«O0 yrBepxaennn KoHuenuuu pa3BUTHS JOMOJHUTEIHHOTO 00pa3oBaHus IETe M MpPU3HAHUU
yTpaTUBIINM cuily pacrnopsikenus [IpaBurensctBa Poccuiickoit @enepanuu ot 04.09.2024
Ne 1726-p»;

— IlocranoBnenue [7aBHOrO TrOCYHapCTBEHHOTO CAaHUTApHOTO Bpada Poccuiickon
@eneparun ot 28.09.2020 Ne 28 «O6 yrBepxknaenun CII 2.4.3648-20 «CanutapHo—
SMUAEMUOJIOTHYECKHE TpeOOBaHUS K OpraHu3alMsiM BOCIUTAaHUS U OOYYeHHs, OTAbIXa U
037I0POBIICHUS AE€TEH U MOJIOICKI»;

— Ilpuka3 MunucrepctBa mnpocBemenust Poccuiickoit ®enepauun ot 27.07.2022
Ne 629 «O6 yrBepxaenun Ilopsaka opraHuzali M OCYLIECTBIEHHsS 0O0pa3oBaTeNbHON

ACATCIBHOCTH I10 AOIMOJTHUTCIbHBIM O6H.[CO6pa3OBaTeJ'ILHLIM nporpamMmmam».



HanpasjieHHOCTh NPOrpaMMBbI — TEXHUUECKAS.
AKTYaJIbHOCTH NPOrPaMMBbl.

B coorBerctBum ¢ yrBepxacHHOM IIpaBurensctBom  Poccuiickoit  @enepanuu
pacniopsokerreM ot 21 utons 2023 Ne 1630—p Crparerueii pa3BuTus OeCIMIOTHON aBHALlMKM Ha
nepron 10 2030 roga u Ha nepcnekTuBy 10 2035 rona, B OMbKalIINe MeCTh C TIOJIOBUHOM JIET B
Poccun nomkHa TOSIBUTBCS HOBas OTpacib SKOHOMMKH, CBSI3aHHAs C IMPOU3BOJCTBOM U
HCIOJIb30BAHUEM TPAXKIAHCKUX OecnuioTHBIX amnmapaTtoB. JlannHas IIporpamma B pamkax
denepanbhoro mpoekral «Kaapel ans BecnMIOTHBIX aBMAIMOHHBIX CHCTEM» HAIMOHAILHOTO
npoekra «becnuioTHbIE aBHAIIMOHHBIE CHUCTEMbD» o0OecnedynBaeT 0Oy4arolIMMCsl BO3MOXHOCTD
OCBOMWTH 3HaHUS B 00J1acTH OECIUIIOTHBIX JIETATEIbHBIX alllapaToB, HABBIKU POTrpaMMHUPOBaHMS,
MOJETUPOBAHUS U MUJIOTUPOBAHUSI, KOTOPHIE B HACTOSIIEE BPEMS SIBISIFOTCSI BOCTPEOOBAHHBIMH.
Konuenmus [IporpamMMbl oka3bIBaeT BIMSHUE Ha PAaCUIMpPEHUE JIOTOJIHUTEIHLHOIO 00pa30BaHUs
oOyyaronuxcs, pealu3aluio MOJOJEKHON TOJUTHUKA U CO3/IaHUE CHCTEMbl MOJArOTOBKHU
CHEHAMCTOB B 00JacTu pa3pabOTKH, MPOU3BOJCTBA M JKCIUTyaTallMM OECHHJIOTHBIX
aBUAIMOHHBIX CUCTEM, a TAKXK€ KOHTPOJIb 32 YPOBHEM KBaTM(PHUKAIIUK TaKUX creruanuctos. [Ipu
peanu3anuy  MpPOeKTa OoJbLIOE BHUMAHME YHAEJNAETCS  IPUBICUEHHIO  OOYy4arolUXCs
00pa30oBaTeNIbHBIX OPraHM3alMi K y4acTHIO B IPOrpaMMax MO OECHUIOTHBIM aBUAIMOHHBIM
cucremaM. TakuM 00pa3oM, BO3MOKHO YCHJIMTh TEXHOJOTMUECKUH MOTEHLUAN Ui o0ecriedeHns
0€30I1aCHOCTH CTPAHBI, MOBBIICHUS YPPEKTUBHOCTH SKOHOMUKHU U yITy4IIEHHs Ka4eCTBa )KU3HU
rpaxjaad. B utore B Poccun n0oipkHa BO3HUKHYTh HOBasi 3KOHOMUYECKas OTPAcCib, CBA3AHHAS C
pa3paboOTKOIl U UCIOJIb30BAHUEM I'PAXKIAHCKUX OECIMIIOTHBIX alaparoB.

HoBu3Ha 37011 mporpamMMsl 3aK/I04A€TCsl B UHTErpallud COBPEMEHHBIX U HHHOBAIMOHHBIX
JOCTIDKEHUM B 00JIaCTM MaJlod OeCHMJIOTHOM aBHallMM, a TaKKe HCHOJIb30BAHMU LHU(POBBIX
TEXHOJIOTUH, BKJItoYast LU(poBOil 00pa30BaTENIbHBIA KOHTEHT.

Metoanl 1 popmbl peanusanuu [Iporpammet:

—  OJHMM U3 KJIFOYEBBIX METO/I0B SIBJISIETCS IPOEKTHO—OPHEHTHPOBAHHOE 00yUYeHHe,
KOTOpOE M03BOJIAET 00Yy4YaloUMCsl IPUHUMATh aKTUBHOE y4acTUe B pa3padOTKe U peanu3aliu
peanbHBIX TPOEKTOB, CBS3aHHBIX C ucnojib3oBaHueM BAC. DToT Merox cmocoOcTByeT

er'Iy6J'ICHI/IIO 3HaHHfI, Pa3BUTHUIO TBOPYCCKOI'O MBIIIJICHWS U HABBIKOB KOMaHIHOH pa6OTLI;

— HHTCEPAKTHBHbBLIC METOAbI OﬁyquI/Iﬁ, TAKUC KaK CUMYJIALUA U BUPTYAJIbHBIC
J'Ia60paTOpI/II/I, HUIrpalOT BAXHYIO POJIb B IOATOTOBKEC CHCHHUAIMCTOB IIO BAC. CHCI_II/IaJ'IBHBIC

MMporpaMMHBIC KOMIIJIICKCHI TTO3BOJISAIOT MOJCIMPOBATH PA3JIMYHBIC CHCHApPHUU TI0JICTAa APOHOB,



AHAIIM3UPOBATL NOBCACHUC allllapaTOB B CJIOXKHBIX YCIIOBHAX W MPOBOAUTH 3KCIICPUMCHTHI 6e3
PHUCKA MOBPEKACHUS JOPOTOCTOSAIIECH TEXHUKH;

— NpaKkTHYeCKHe 3aHATHSA, I7ie 00yJaromumecss MOTyT HETOCPEACTBEHHO YIIPABISATh
OEeCIIMIIOTHBEIMHU aBHAallUOHHBIMU CHUCTCEMaMHU, SABIAIOTCA HEOThEMJIEMOHl YaCThIO y‘IGGHOFO
npouecca. OTH 3aHATHUS MO3BOJIAIOT OTPAa0OTaTh HABBIKUM YIPABJIEHUS IPOHOM, OLIEHUTH €ro
IMOBCACHHUEC B PA3JIMYHBIX CUTYallUAX U YCOBCPIICHCTBOBATh TCXHUKY IMUJIOTUPOBAHMA,

— TeopeTHYeCKHe JIeKUHMH U CEeMHHAPCKUE 3aHATHSA, HAIIPABJICHHBIC HA U3Y4YCHHE
OCHOB O€CITMJIOTHBIX ABHUAIIMOHHBIX CHUCTEM, IMPUHIMUIIOB II0JICTA WU YHPABJICHUA, TCXHUICCKOT'O
ycTpoiicTBa U acnekToB npuMeHeHuss BAC B pa3nuuHbIX O0Tpacisx;

—  COpPEeBHOBATEJbHBbIH METO/ —3TO CIIOCOO BHIMIOIHEHUS IPAKTUYECKUX YITPaKHEHNUN
B (hopme copeBHOBaHUI. CyIIHOCTb METOJA 3aK/IIOYAeTCs B UCIOJIb30BAHMM COPEBHOBAHUII B
KaueCTBC CPpCACTBA IMTOBBIICHUA YPOBHA NIOATOTOBJICHHOCTHU 06y’~IaIOHlI/IXC$I.

dopMaMH OpPraHM3alUM 3aHATHH SBISIOTCS TpynmnoBas (TeopeThyeckass 4acTb) M

WHIUBUAYAJIbHO — IPYNIOBast (MPaKTH4ECKast YacTh).

IMeparornueckasi 1ejeco000pPa3HOCTb HACTOSIIEH MPOTPAMMBI 3aKJIHOYAETCS B TOM, YTO
MOCJIe €€ OCBOCHHUS 00ydaroluecs Mojaydar 3HAHUS U YMEHHUS, KOTOPbIE MO3BOJISAT UM IMOHSThH
OCHOBBI YCTpOICTBa OECIIMIIOTHOTO JIETATEIbHOTO anmapaTa, IPUHIMIBI padOThI BCEX €T0 CUCTEM
U UX B3aUMOJICHCTBUS, TEXHOJOTUIO MUIOTUPOBAHUS U YIPABIEHUS, a TAKKE OTTOYUTH CBOU
HaBbIkM B mnwioTHpoBaHMM BAC ¥ mNOMy4nTh COPEBHOBATENbHBIM OMNBIT HA Pa3IWYHBIX
TPEHUPOBOYHBIX Oa3zax.

Hacrosimas mporpaMMa COOTBETCTBYET OOIIEKYIbTYPHOMY YPOBHIO OCBOCHHUS U
MIPEIoaracT ylI0OBICTBOPEHUE MO3HABATEILHOTO MHTEpeca O0YyYarollerocs, pacliupeHue ero
MH(OOPMHUPOBAHHOCTH B 00JACTH OECIMIIOTHBIX JIETATENIbHBIX ammapaToB U CHCTEM, a TaKkKe
oOoraieHre HaBbHIKAMU OOIICHHUSI U MPUOOPETEHHE YMEHH COBMECTHOW JESITENbHOCTH MpPH
OCBOEHHUU MPOTPAMMBI.

Heab IlporpamMmbl JOMONMHUTENBHOTO OOpa3oBaHMs MpeAnoiaraeT (GpopmMupoBaHUE U
pazBuTHE MPO(PECCHOHAIBHON OpUEHTAMKM OOY4YalolIerocs, pa3BUTHE WHTEIUICKTYalbHBIX
CIIOCOOHOCTEH U MMO3HABATENBHOTO MHTEpeca K OECTIMIOTHBIM aBHAIIHOHHBIM CUCTEMAaM.

3apaum:

JInuHOCTHBIE (BOCIMTATEIbHbBIE):

— BOCIIUTATb MHTEPECC K TEXHUKC U TPYLAY, pPa3BHUBATb TBOPYCCKUC CIIOCOOHOCTH

n (bOpMPIpOBaTB KOHCTPYKTOPCKHUC YMCHUS U HABBIKH,
— IIPUBUTH KYJIBTYPY NPpOU3BOACTBA U C60pKI/I OCCITMIOTHBIX ABHAIITMOHHBIX CUCTCM,

e C(i)OpMI/IpOBaTL 9YBCTBa KOJUICKTHBU3MA, B3AUMOIIOMOIIIHA;
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— BOCIHMTAaTh BOJIIO, YYBCTBO CAMOKOHTPOJIsA, OTBCTCTBCHHOCTH

— cdopMHUpOBaTh CO3HATEIbHOE OTHOLIEHWE K 0€30IaCHOCTH Tpyaa IpH

HU3TOTOBJICHUHN MOJCIICH;

- BOCIIMTAaTh TI'PAXKAAHCTBECHHOCTb, TOJCPAHTHOCTh, AYXOBHO — HPABCTBCHHOC

CaMOCO3HaHHCE,

—  ($opMHPOBATh MATPHOTUIECCKYIO MO3UIUIO TIOJPOCTKA Yepe3 BKIFOUCHHUE €r0 B

TEXHUYECKOE TBOPUYECTBO U MO3HABATEIBHYIO JIEATEIIBHOCTD.
MeTtanpeaMeTHble (pa3BUBAaKOIINE):

— PasBUTH y O6yanOHIHXC$I OJICMCHTBI TEXHHUYECKOI'O MBIIIJICHUA,

M300peTaTeIbHOCTH, TBOPUECKOM HHUITMATHBHI;
—  pa3BUThH IIa30Mep, OBICTPOTY PEAKIUH;
—  pa3BUTh ycepaue, TEPICHNE B OCBOCHUH 3HAHUH;

— (opMupoBaTh OCO3HAHHME POJU TEXHUKH W TEXHOJOTHW I MPOTPECCUBHOTO

pa3BUTHSA 00IIECTBA;

=+ IIOBBIIIICHUC CeHCOpHOﬁ YYBCTBUTCIIBHOCTH, Pa3BUTUC MEJIKOU MOTOPUKH U
CUHXpOHHU3AIMK paboThl 00eux pyK 3a cueT OOydeHHs MHIOTHPOBAHHS OECHUIOTHBIX

JICTATCJIbHBIX aIlllapaToB;

) pasBUTUC HCI/IXO(i)I/I?)I/IOJ'IOl"I/ILIeCKI/IX Ka4CeCTB YYCHUKOB: IIaMATb, BHHWMAHUC,

CIOCOOHOCTH JIOTUYECKH MBICIUTD, aHAIU3UPOBATh, KOHLIEHTPUPOBATh BHUMAHNE HA ITABHOM.
IIpenmeTrHbie (o0yuyaromme):
—  BbIpa0OTKa HaBBIKOB MUJIOTUPOBAHUS OECIUIIOTHBIX JIETATEIbHBIX alllIapaToB;

— JaTb IIC€PpBOHAYAJIBHBIC 3HAHHA O KOHCTPYKIHH OeCMIIOTHBIX JIETATEJIbHBIX

anmnapaTtos;
—  Hay4yuTh IpaBUiIaM OOCITyKUBaHUsI, COOPKU OECIIMIOTHBIX JIETATEIbHBIX alllapaTos;
—  Hay4yuTh nporpammupoBanuio bAC;
—  03HAaKOMHUTH C MpaBUIaMu 0€30MacHOM pabOThl C UHCTPYMEHTAMU;
— O03HAaKOMHTH C MPUHIUIIOM pabOThl aBHAMOJENBHBIX IBUTATENCH U UX rPaMOTHOU
JKCILTyaTaluu;

— JaTb NCPBOHAYAJIbHBIC 3HAHUS TI0 PAJUOIJICKTPOHUKE U 06y‘II/ITB [IpUHOHUIIaM

paboTHI paguonepeIalonIero 000py10BaHys, €r0 HACTPOMKOM;
—  jaTh 3HaHMA B oOnactu 3D — MosenupoBanus U npoexktupoBanus bAC;

- OGy‘-II/ITL IIpaBHJIaM Oe3omacHo 9KCIUTyaTaluu OCCIUIOTHBIX JIETATEIIbHBIX

arraparosB.
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Cpoku peanusanum nporpammsl: 144 yaca.

YpoBeHb NPOrpaMmbl: OHOYPOBHEBAs (0a30BbI YPOBEHL OCBOCHUS).

Pe:xum 3ansiTuii: rpynna u3 12 denosek, 2 pa3a B Hezelnto 1o 2 yaca (4 gaca B HEZINO,

16 yacoB B mecs1, 144 gaca B ron); | akagemudecknii 9ac - 45 MuUHyT, nepemena 15 MUHYT.

I[lnannpyemble pe3y/bTaThl 00y4eHHs :

B pe3yJabTarte oﬁyqennﬂ oﬁyqalomnecsl B KOHIIE yqeﬁﬂoro roga oOBJaJACKOT

HEOO0X0IMMOM CUCTEMO 3HaHUI, yMEHHI U HABBIKOB.

BYI[GT 3Hamb U ymemsp B paMKax OCBOCHUA 06azoBoro YPOBH:

3name:

Y 3JIEKTPOOOOPYIOBAHUEM;

TEXHUKY 0€30TTaCHOCTH MpHU paboTe ¢ HHCTPYMEHTaMU

ocHOBEI BAC;

OCHOB TEXHUYECKOTO YCTPOHCTBA U KOMIIOHEHTOB BAC;
A3BIKK TporpammupoBanue bAC;

3HaueHue u npumeHenre bAC B COBpeMEHHOM MHUPE;
0COOEHHOCTH PETYIMPOBKU U YIIPABJICHUS KBaJIPOKONITEPOM;
YCTPOMCTBO M NPUHLUI pabOThI 3JIEKTPOIBUTATEIEH.

Ymems:

TOJTb30BaThCS pA0OYMM HHCTPYMEHTOM;

paboTath C IIMEKTPOOOOPYIOBAHUEM;

OCYIIECTBIISITh MIJIOTUPOBAHHUE KBAJIPOKOIITEPOB;
YIPaBISITH KBaipokonTepoM FPV;

HACTpaMBaTh YaCTOTHI BUJICO TIEPENAIOIINX YCTPOWCTB;
HACTpaWBaTh MOJETHBIH KOHTPOJUIEP KBAaIPOKOIITEPA;
HACTpauBaTh anmnapaTrypy yrpaBiIcHUS;

3apsKATh AaKKyMYJISITOPBIL.

YAET 3Hambob U ymemsb B paMKax OCBOCHHUA IMIPOABHUHYTOI'O YPOBHA:

3nameo:

YCTPOMCTBO U NPUHIUI pabOThI paAUONEPEIaTUNKOB;

MpoLeaypy nojiyueHusi, o0paboTKu U aHanu3a AaHHbIX nosieta BAC;
npuHLIUI paboThl (OTO MEPEAAIOIIUX YCTPOICTB;

IpaBuJia HKCIUTyaTalluid aKKyMYJISATOPOB

nporecc 3D — moaenupoBanus u npoektupoBanus bAC.

Ymemn:

3

oOecrieueHus npu paboTe ¢ JaHHBIMHU, IOJTY4YE€HHBIMU IIPU PabOTE C MOJIE3HOM
Harpy3Kou;

— D nmpunrepe.

JAUArHoCTUPOBATbL W HCIIPABJIATH OIINOKH B pa60Te IporpaMMHOI0O

MOJCIIMPOBATb U IMPOU3BOJUTH NICUATh KOMIIJICKTYIOIINUX MOI[@J'IGI‘/‘I BAC Ha

IIo
OKOHYAHHIO
Kypca Oynet
001a1aTh
CIICAYIOIIUMHU
Kauecmeamu:

pebsitam;

TBOPYCCKHU MOAXOOUTD K c60p1<e KBaAPOKOIITEPA,

YMCTh aHAJIU3UPOBATD,

JOBOJUTH HAYATOC ACJI0 J0O KOHIIA,

BBITIOJIHATE IIOPYUCHUA KOJIJICKTUBA, pa6OTaTB B I'PYIIIIC;

OKa3bIBaTh IIOMOIIL B pa60Te Haa MOJICJIbIO POBCCHUKAM U MJIAATITUM

CTPEMHUTHCA COPCBHOBATLCA, ITPOABJIATH ce0s B COPCBHOBAHUMU.
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IIpouecc HnHaGopa u d¢opMupoBaHus TPyl

OO0pa3zoBarenbHbIE  OpraHU3AUH

PYKOBOJICTBYIOTCSI BHYTPEHHUMH HOPMAaTHBHO — MPABOBBIMU OCHOBAHHSMHU NPH (POPMHUPOBAHUT

mporecca Habopa U YKOMITJIEKTOBKH TPYII Ha TMPOTPaMMBI JJOTIOJTHUTEIIHFHOTO 00Opa30oBaHMUs.

2. Y4eOHbIH NJIaH NPOrpaMMBbI

HaumeHnoBanue

Bcero
YPOBHS Homep n HaumeHoOBaHuEe MOYJIsI 4aCoB Teopus | [IpakTuka
NMPOrpaMMblI
Monayns Nel. «OcHOBBI OECHUIIOTHBIX
ABUAIMOHHBIX CUCTEM (BAC): 8 8 0
apxutextypa, BAC»
Moynb Ne2. «TexHHueCcKoe YCTPOMCTBO U 8 6 2
KOoMMOHEeHTHI BAC»
§ Monayns Ne3. «llpuHuunbel monera W 36 5 34
= ynpasieHust BAC»
& Monyne Ne4. «IIporpammupoBanne BAC
> 10 0 10
2 JUTS TIOJIETOB BHYTPH momereHust Python»
= Monyinb Nos. «ITporpammupoBanue
2 KOHTpoJuiepa, ycraHoBieHHoro Ha BAC 10 2 8
é npu oMoy CH++
=t Monaynb Ne6. «Mcnonb3oBaHue JaTYMKOB
3 12 4 8
M BAC u c6op naHHBIX»
% Mopayns No7. «OOpaboTka u aHaAIW3 8 4 4
KA JMaHHBIX mojieta BACY
Monyns Ne8. «llpumenenue BAC B 12 12 0
Pa3TUYHBIX OTPACIIX)»
Mopayne Ne9. «3D — monpenupoBaHue M
30 7 23
npoektupoBanue bACy
Monaynb Nel0. «I'oHounsiit BACy» 10 2 8
Hroro: 144 47 97
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3. YueOHO-TeMaTHYeCKHii IIaH

VYTII mporpaMMbl COCTOUT U3 OJHOTO 0a30BOTO YpoBHS 0cBoeHHA. CoJiepKaHue KaXI0T0 YPOBHS MMOCTPOECHO HA MOAYJIBHOM
npuHiune. CTpyKTypHOH eAuHMIIEH y4eOHOIro MOy SBJSIOTCSA TeMbl. B peanus3anuu mporpaMMbl MPUMEHSIETCS MOATaHAs
TEXHOJIOTUsl OOy4EHHUSI OT

«IIPOCTOTO» K «CIIOKHOMY.

Baknast poJib Ipu OCBOEHUU NMPOTPAMMBI OTBOJIUTCS] MaTepuasam, pa3paboTaHHBIM B paMKax MPUMEHEHUs IU(PpPOBOro
00pa3oBaTeIbHOTOKOHTEHTA.

[To oxoHUYaHMM Ka’KJI0TO MOJTYJIsl IPOTpaMMOi IpeaycMoTpeHa (hopMa KOHTPOJIS B BUAE TEMAaTUYECKOTO ONPOCa, MPAKTUIECKOTO
3aJ1aHus, [IPOEKTHOM pabOTHI.

HaumeHoBaHue HoMmep u HauMeHOBaHUE MOIYJISA Tpynoemkoct | Teopus | [IpakTuka ®opma Matepuaa xias HOK
YPOBHS b BCEro 4acoB KOHTPOJIsA (undposoii
NPOrpaMMmblI o0pa3oBaTe/bHbIH
KOHTEHT) *
Moayab Nel. «OcHOBBI 0eCITMJIOTHBIX Tect ITOK Ne 1.
aBuanuoHHbIX cucrem (BAC): 8 8 0
= apxutektypa, BAC».
E Tema 1. BBogHOE 3aHsATHE (TEXHUKA 2 2 0
2 0€301aCHOCTH).
é‘ Tewma 2. Teopernueckre ocHOBBI BAC. 2 2 0
®
E Tema 3. Apxurekrypa BAC. 2 2 0
g Tewma 4. 3nauenue u npumenenuss bAC 5 5 0 OHQOC B paMKax
: B COBPEMEHHOM MHUpE. OPOHUACHHBIX TCM
= Moayab Ne2. « Texunueckoe 8 6 2 Tect LTOK Ne 2.
g yCTpoiicTBO U KOMIIOHEHThI BAC».
£ Tema 1. OCHOBHbBIE TEXHUYECKUE
’E xapaktepuctTuku bAC BepTOIeTHOTO U 2 2 0
2 CaMOJIETHOTO THUIIOB.
L%, Tema 2. Knaccuduxanust 6eCiuimoTHBIX 5 5 0
JeTaTeIbHBIX aNmapaToB.
Tema 3. Kommnexc ynpasnenust BAC. 2 0 2
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Tema 4. Poccuiickue npou3BoaUTENN

Onpoc B pamkax

BAC H X He. 2 2 0 PO IEHHBIX
TeM
Moayabs Ne3. «lIpuHuunel mojera u 36 5 34 Teer ILHOK Ne 3.
ynpasjenuss BACy».
Tema 1. bezonacHOCTh MOJETOB. 2 1 1
Tema 2. Texnuka 6a30BOT0 12 0 12
nuiotupoBanus FPV.
Tema 3. Ypasneane BAC. 2 1 1
Tewma 4. TIpaxtuka mosieroB BAC. 8 0 8
Tema 5. AspoanHaMKKa U TMHAMUKA 5 0 2
MoJIeTa.
Tema 6. [loneTsl B OrpaHUYEHHOM 6 0 6
MIPOCTPAHCTBE, APOH — PEHCHHT.
Tema 7. 3axBat rpysa. 2 0 2
BrimosHuTh
Tema 8. BrInoJiHeHHE KOHTPOJIBHOTO 2 0 2 MOJIET C
MIOJIETHOTO 33/1aHUS. MOJHITUEM
rpysa

MonayJab Ne4. [IporpammupoBaHue ILHOK Ne 4.
JJIs1 TI0JI€TOB BHYTPH MOMeIleHusl 10 0 10 Tect
Python.
Tema 1. OCHOBBI TPOrpaMMUPOBaHUS 4 0 4
BAC na Python.
Tema 2. PaGora co CIIMCKOM TaHHBIX. 2 0 2
Tewma 3. Pa3zpaboTka anropurma

2 0 2
aBToHOMHOro noJiera BAC.
Tema 4. Co3gath CKpUNT Ha SI3bIKE
nporpammupoBanust Python st MpaxTHcckoe
CaMOCTOSITEIBHOTO YIIPABJICHUS 2 0 2

3a/laHue

KBaJIPOKOTITEPOM B MOMEIIEHUH 6e3
ucnoJjib3oBanus curnana GPS.
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Mopyab NeS. «IIporpammupoBanue

LIOK Ne 5.

KOHTPOJIepa, YCTAHOBJIEHHOI0 HA 10 2 Tect

BAC npu nomommm C++».

Tema 1. M3yueHnue HaBBIKOB CO3TaHUS

QITOPUTMOB JIJIs1 OECITUIIO THBIX

JeTaTeNbHBIX aIlapaToB. 2 0

(mporpaMMupoBaHHe aBTOHOMHOTO

nosieta) (Outdoor u Indoor).

Tema 2. O0uiue cBeieHus o SI3bIKE 5 5

nporpaMmupoBanust C++.

Tewma 3. Peasmmszanus C++ B 5 0

MIPOrPaMMHUPOBAHUH IPOHOB.

Tewma 4. IIporpammupoBanue 5 0

anroputmoB ynpasyenus bAC.

Tema 5. Co3gark CKpUNT Ha S3bIKE 5 0 [IpakTrnueckoe

nporpamMmmMupoBanust C++. 3alaHue

Moayab Ne6. «Acnosib30BaHue LHOK Ne 6.
12 4 Tect

naT9ukoB BAC u cO0p JaHHBIX».

Tewma 1. CeHcOpbI B TaTYUKH IS cOopa 4 2

JTAHHBIX.

Tema 2. JlaTuniku: akcenepomeTp, 4 5

rupockor, nanpbHomep GPS.

Tema 3. JlaTunku ripu cOOpke B 4 0 [IpakTuka

MacCTEPCKOH. cOopku

Moayas Ne7. «O0paborka m aHaau3 [HOK Ne 7.
8 4 Tect

JaHHBIX mojeTa BAC».

Tema 1. Coop, 06paboTka 1 aHAIU3

JAHHBIX (OTOrpaMMETPUUECKOM 4 2

ChEMKH.

Tema 2. Coop, 0O6paboTka U aHaIU3 4 2

JAHHBIX OPTO(HOTOCHEMKH.

Mopyab Ne8. «IIpumenenne BAC B 12 12 Tecr ILHOK Ne 8.

Pa3JHYHBIX OTPACTAAX».
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Tema 1. Texnonorus npumenenust bAC

4 4 0
B I'€0JIC3UHU U KapTorpaduu.
Tema 2. Texnonoruu npumenenust bAC IIpoekTHas
B JIPYTUX OTpacisiX, TAKUX Kak: paborta.
— JIGCHOE XO3SMCTBO; 8 8 0 Hokman o
— OXpaHa OKpy’Karoulei cpepl; TEXHOJIOTUU
— CEIbCKOXO3SIICTBEHHbIE PAOOTHI. IIPUMEHEHHUS
Monayab Ne9. «3D — mogerupoBanue u ITOK Ne 9.
30 7 23 Tect
npoextupoBanue BAC».
Tema 1. OCHOBBI aBHAMOIETUPOBAHMS 8 5 5
CaMOJIETHOTO THUTIA.
Tema 2. OcroBsl 3D — MonenmmpoBaHus. 2 2 0
Tema 3. TIO nns 3D — moaenupoBaHus. 4 0 4
Tema 4. [Toaroroska 3D — monenu K 6 0 6
MeYaTH.
Tewma 5. Mcnons3oBanue 3D— mpunHTepa 4 2 5
JUIS TIe4aTH KOMILIEKTYIOIIHX.
Tema 6. Bei6op HaBecHOTO 4 0 4
o6opynoBanus bAC.
Tema 7. Marepuaiibl 11 TPOU3BOJICTBA IIponssecru
2 1 1 MOJEIb IS
BAC.
NeyYary.
Moayab Nel0 «I'onounsiii BAC». 10 2 8 Tect LTOK Ne 10.
Tema 1. T'onounsrit BAC. 2 1 1
Tema 2. Knaccsl, npaBuiia, cy1eicTBoO. 2 1 1
Tema 3. IlocTpoenue ciopTuBHON
TPEHUPOBKHU U COBEPILIEHCTBOBAHUE 2 0 2
MacTEpPCTBA.
Tewma 4. ToHOYHBIE TPACCHI». 2 0 2

4.1 B OTKpBITOM NPOCTPAHCTBE.
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4.2 Ha FPV.

Tema 5. [Ipoxox1€HME TOHOYHOTO
HUCIIBITAHHS.

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

IIpoxoxnaeHue
TOHOYHOT'O
HCIIBITAHUS
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4.Copneprxanue NporpaMmbl
4.1. ba3oBblil YpOBeHb OCBOCHHUS
Mopyab Ne 1. «OcHoBbI OecninnoTHBIX aBHalMOHHBIX cucTeM (BAC): apxurekTypa

BAC».

Tema 1. Beonnoe 3ansgrue. Texunka 0€30aCHOCTH.

Jlexuus: MHcrpykrax no TexHuke OezonmacHoctu. TexHuka OezomacHoctu. [IpaBuia
MMOBCACHHW B IOMCIICHUH, I'AC ITPOBOAATCA 3aHATHUA.

Tema 2. Teopernueckue ocHoBbI BAC.

Jlexumsi: 3HAKOMCTBO C OecnWIOTHBIMU  aBHanMoHHbIMH  cucteMamu  (BAC).
Ompenenenue becnmnotnoit AsuannonHoit Cucremsl (BAC).

Tema 3. Apxurektypa BAC.

Jlexus: 3HaueHUe apXUTEKTYPhI 11 3G (HEeKTUBHOTO GYHKIIMOHUPOBAHUS U YIIPABIECHUS
BAC. Komnonentst BAC camoJsieTHOTrO THIA.

Tema 4. 3nauenue u npumenenusi BAC B coBpeMeHHOM MHpE.

Jlexuust: Posib TEXHUYECKHUX XapaKTEPUCTHK U pa3inyHbIX BUA0B BAC B pemennn
pa3IMYHBIX 3a/1a4.

Moayab Ne 2. «TexHn4ueckoe ycTpoicTBo 1 KoMnoHeHThI BAC».
Tema 1. OcHOBHBIE TeXHUYECKHE XapakTepucTuku BAC, BEpTOIIETHOTO M CaMOJIETHOTO

THUIIOB.

Jlekmusa: OCHOBHBIE TeXHUUECKHE XapakTepucTuku bBAC BepTOJI€THOrO U CaMOJIETHOTO
TUIIOB.
Tema 2. Knaccudukanms 6eCrmIOTHBIX JETAaTSIbHBIX alapaToB.

Jlekiuu: Buael m Texuuueckue xapakrepuctuku bBAC: Anspocratmueckue BAC,
PeaktuBubie BAC, BAC camonetHoro tuna, bAC BepToJeTHOro THIA, MYJbTHUKONTEPHBIC U

rudpunbie BAC.

Tema 3. Kommnnexc ynpasnenust BAC.

IIpaktuka: Crioco6b1 060pynoBanus yrpasieHus cuctemsl BAC.

Tema 4. Poccuiickue npousBoautenu bBAC u ux menm.

Jlexmusa:  OcHoBHble Poccuiickue mnpoussogurenu bBAC. Bxknag B pasBurue
oteuecTBeHHOU nHAYycTpuu BAC.

Mopayab Ne 3. «IIpuHuuns! noJiera u ynpapjeHust BAC».

Tema 1. bezonacHoCTh OJETOB.

Jlexmusi:  Ompenenenue Oe30mMacHOCTH TolieToB B KoHTekcre bBAC. 3HadeHwue
6e3omacHOCTH A 3PPEKTUBHOTO U HaJekHOTo (yHKIMoHHpoBaHus BAC. AHanu3 pUCKOB U

OITIACHOCTEMN.
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[Ipaktuka: BeimosHeHne O0€30MacHOrO TOJETa.

Tema 2. Texanka 6a30Boro nmuwioTupoBanusi FPV.

[Ipaktuka: Tpenaxep FPV, ynpasinenne BAC. B cumynsTope BBIIIOJTHUTE B3JIET C TOUKH
cTapTa M TOCaJKy Ha TOYHO OO0O3HAUEHHYIO IUIOWAAKYy, Hcnoib3dyds FPV — pexum s
ynpasieHus. llposerute CKBO3b CEpUI0 BOPOT WIM MEXAYy OO0O3HAUEHHBIMU MapKepaMu,
COXpaHssi CTaOMIIBHYIO BBICOTY M CKOpPOCTh, B pexxume FPV. BrimosmHute moner mo 3apanee
3aJJaHHOMY MapIIpyTy ¢ U3MEHEHHEM BBICOTHI, UCIIONb3ys Kak FPV, Tak u BuJ ¢ TpeTbero auua
Ui cpaBHeHMs 3(deKTUBHOCTU ynpasieHus. Bemonnute ceputo pazBoporoB Ha 180 rpanycos
Ha OTPAHUYEHHON TEeppUTOpUU, HCHOoJb3ys FPV mns TouHoro ManeBpupoBaHwus. BeimosiHuTE
3a/auy 1o cOOpy OOBEKTOB C pa3IMUHBIX TOYEK KapThl, Hcnoib3ys FPV s HaBuramuum
Y TOYHOCTHU IPU NPUOIMKEHNHU K KaXKIOMY OOBEKTY.

Tema 3. Yrpasnenue BAC.

Jlexuwms: [lpmHnmns! ynpasnenus camoseTHbIMU BAC. IlpakTyka: BBINOJHHATE B3JIET
BAC camonerHoro THmna, JTOCTUTHUTE 3aJaHHON BBICOTHI M CTAOMJIM3UPYWUTE IMOJIET HAa MPAMO
JuHUU. OCYIIIECTBUTE CEPUIO TOBOPOTOB.

Tewma 4. IIpaktuka nosnero bAC.

[IpakTuka: [Ipaktuka noseroB bAC.

Tema 5. AdponMHaMHKa U IMHAMHKA TIOJIETA.

IIpakTuka: BsIonHHATE MOJIET HA OPOHE B CHUMYJATOPE IIPU PA3JIMYHBIX YCIOBHAX
noJsieta. (3agaHue BKIHOYaeT B ceOsl BBIMOJHEHHE MaHEBPOB BBICHIETO MUIIOTAXKa, MOJIETHl Ha
pa3HON CKOPOCTH U BBICOTE, a TAKXKE B PA3IMYHBIX IOTOTHBIX YCIOBUSX).

Tema 6. [ToneTsl B OTpaHUYEHHOM ITPOCTPAHCTBE, JPOH — PEUCHHT.

IIpakTuka: BeInogHuTe 3a1aHue MOJIET JpOHA B OTPAHMYEHHOM IIPOCTPAHCTBE, BHYTPU
3/1aHUS WIKA CKBO3b Y3KHE ITPOXOJBI MEKIY IPEIATCTBUAMH.

Tema 7. 3axBar rpysa.

IIpakTuka: BpimosHuTe 3a7aHMe 3axBaT M I[EPEMEIICHHME Ipy3a, AaKKypaTHas
TPaHCIIOPTUPOBKA.

Tema 8. BrinosiHeHHEe KOHTPOJIBHOTO TOJIETHOTO 3aaHuUsl.

IIpakTuka: BeinosHuTE KOHTPOJIBHOE 3aaHue o moayio. ITponerers Tpacey.

Monyas Ne 4. «IIporpaMmmupoBanue 1151 I0J1€TOB BHYTpH nomewenus. Pythony.

Tema 1. OcHoBbl mporpammupoBanus BAC wa Python.

IIpakTuka: OCHOBHBIE OHATHUSA O MporpamMmupoBaHuu U ynpasiieHun bAC. OcHOBHbIE
¢byHkuuu  nporpamMmmHoro  mosiera.  OmepanMOHHbIE  CHUCTEMBl M HPOTPaMMBI  JJIsS
IPOrpaMMHUPOBAHUS TOJIETA.

Tema 2. PaGora co CrIMckoM JaHHBIX.
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[IpaxTuka: [IporpaMmmupoBanue aaroputMoB ynpasienus bAC.

Tema 3. Pa3zpaboTka anropurmMa aBTOHOMHOTO mojieta BAC.

[Ipaktuka: Pazpabotka anroputma aBToHOMHOTO Tosieta BAC.

Tema 4. Ipaktudeckoe 3amanue: Hamucats mporpammy Ha Python miast aBTOHOMHOTO
nosiera BAC MynbTH poTopHOTo THIIa BHYTpH nomenienus (B orcyrcreun GPS curnana).

Mopyas Ne 5. «I[IporpaMmMupoBaHue KOHTpoJiepa, ycTaHoBJIeHHOro Ha BAC npu
nomomy C+».

Tema 1. V3ydyeHne HaBBIKOB CO3JaHHsSI QITOPUTMOB JJIsi OECIMJIOTHBIX JIETATEIbHBIX
ammaparoB (MporpaMMHpoOBaHne aBTOHOMHOTO Tiosteta Outdoor u Indoor).

[IpaxTuka. PazpaboTtaTts anropurm aBroHoMHOTO nosieta Outdoor u Indoor.

Tema 2. OOmue cBenieHns O sI3bIKe MporpamMmMmupoBanust C++.

Jlexusi: OcHoBHbIE NIOHATHUSA. AnhaBUT s3bIKa. [IpocThie oneparum.

Tema 3. Peanuzarus C++ B mporpaMMHUpPOBAaHUHU JPOHOB.

[IpaxTuka: [IpymMeHeHne MPaKTHYECKUX HABBIKOB ITPOrPAMMUPOBAHHUSL.

Tewma 4. IIporpammupoBanne anroputmMoB ynpasieHus bAC.

[Ipaktuka: [IporpamMmmupoBaTh OECHUIOTHUK Ha BBITIOJTHEHHE MPOCTEHIINX JEHCTBUIMA
«BBEPX, BHU3», «BIIEBO, BIIPABOY.

Tema 5. Hamucars nporpammy Ha C++.

IIpakTrka: BeINOMHUTE CKPUNT HAIKCAHUS POIPAMMBI.

Moayab Ne 6. «cnosb3oBanue 1aT9ukoB BAC u cO0p TaHHBIX».

Tema 1. CeHcopbl M JaTYMKH JUTst COOpA JaHHBIX.

Jlexumsi: Kak paboraror natumku. Ponb natunkoB Ha ycrpoiictBe. [IpakTrka: kak
JaTYUKU paboTaroT ¢ HHPOpMaIUCH.

Tewma 2. JlaTuniku: akcenepoMeTp, TUPOCKoIl, gaibHOMep GPS.

Jlexuus: OnpenencHue 1aTYMKOB U UX POJIb B CUCTEME ynpaBieHus U HaBurauuu bAC.
3HayeHue TaTYUKOB /sl 0OecrieueH!s] aBTOHOMHOCTH, CTAOMJIBHOCTU M O€3011aCHOCTH I10JIeTa.

[Ipaktuka: MHTErpupyiiTe AaT4MKU B CHCTEMY YIPABICHHs JPOHA, MOJAKIIOYHUB UX K
apAyUHO—KOHTPOJUIEPY I0JIeTa.

Tema 3. laTunku nipu c6opke B MacTEpPCKOH.

IIpaxtuka: Tpenaxep JlalbHOMEDP PaCCTOSIHUE B MACTEPCKOM.

Mopayab Ne 7. «O6padoTka u aHau3 AaHHBIX nojeta BAC».

Tema 1. Co0p, 06paboTKa 1 aHAIN3 JAHHBIX (POTOrPAMMETPUUECKON ChEMKH.

Jlexuus: M3ydyenue TexHoJaoruu cobopa 1 06paboTka JaHHBIX (POTOrPaMMETPHs ChbEMKHU.

[IpakTrka: AHaJIN3 MOTYYEHHBIX JaHHBIX IO CPEICTBAM (POTOTPaMMETPUUYECKON CHEMKH.

Tema 2. C60p, 00paboTKa U aHAINU3 TaHHBIX OPTOPOTOCHEMKH.
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Jlexuus: V3yuenne TexHoJIOTHH cOopa 1 00paboTKa JaHHBIX OPTOPOTOCHEMKH.

[IpakTrka: AHamU3 NOJYYEHHBIX JAHHBIX [0 CPEICTBAM OPTO(POTOCHEMKH.

Monayab Ne 8. «IIpumenenue BAC B pa3inyHbIX 0TPaCIsIX».

Tema 1. Texnosorust npumenenus BAC B reone3un u kaptorpaduu.

Jlexuusi: Pa3Butue u npumenenust BAC B reoae3un u kaprorpaduu. Coop u o6padboTka
naHHbIX. [Ipoluieypa no ucnop30BaHUIO BO3AYIIHOTO IPOCTPAHCTBA.

Tema 2. Texnonoruu, npumensemsie BAC B Apyrux oTpacisx, TakKux Kak:

—  JIECHOE XO3SIMCTBO;

—  OXpaHa OKpYXarollel cpepl;

—  CeNIbCKOXO034HUCTBEHHBIE PAOOTHI.

Jlexusi: MOHUTOPUHT U MHBEHTapu3anus yroauil. CoznaHue 31eKTPOHHBIX KapT MOJIEH.

Jlexumsi: YTOYHEHHWE TpaHUI[ JIECHUYECTB. BEIsABICeHHE © OIeHKa ymepda oT
Ype3BbIYAHBIX CUTYallU.

Jlexiusi: COop, aHAJIM3 M aKTyalld3alusl JaHHBIX O COCTOSIHUM OKPY)Karollled cpebl.
@ukcanusi BBISBICHHBIX HAapyHUIEHUH  SKOJOTMYECKOTO0 3aKOHOAATENIbCTBA. BblsBieHue
HECaHKIIMOHUPOBAHHBIX CBAJIOK U OIpE/IeJIeHHE UX 0ObEMOB.

Moayab Ne 9. «3D — moaesiupoBanue u npoekrupopanue bAC».

Tema 1. OCHOBBI aBUaMOJICTMPOBAHMS CAMOJIECTHOTO THIIA.

Jlexusi: Onpenenenne aBUaMOJETMPOBAHUS U €r0 3HaU€HHE B 00yUeHUH, pa3BICUEHHIX
Y HAay4HBIX HccaenoBanusax. [IpakTuka: BeIOpaTh MaTepuansl 1 coopath kopiyc BAC.

Tema 2. OcHoBbl 3D — MoaenupoBaHUSI.

Jlekusa: OcHoBHBIE TepMHUHBI U TIOHATHS B 3D — moaenupoBanuu. [Iponecc cozpanus
3D moxmenei.

Tewma 3. IIporpammuoe obecrieuenue st 3D — MoaenupoBaHusL.

[Ipaktuka: [IpoextupoBanue kopmnyca u aeraieid bBAC.

Tema 4. [Toaroroska 3D — Mogenu x rieyaru.

[Ipaktuka: IlogrotoButrs 3D-monens ans mnedatu Ha 3D-mpuntepe. OtpaboTarh
MIPUMEHEHHE COOTBETCTBYIOIIET0 HHCTPYMEHTAPUS IPOrPaMMHOTO O0eCTIeueHUsI.

Tema 5. Ucnons3oBanue 3D — npuHTepa, neyats kommekTyomux bAC.

Jlexmusi: Texnonorus padbotsl 3D mpunTeEpa.

[Ipaktuka: [1eyats komiiekryromux aeraneid. llnudoska n o06padoTka nerasei.

Tema 6. Beibop HaBecHOTO 060pynoBanust BAC.

[IpakTuka: DkcmnyaTtanus HaBecHOTo obopynoBanus BAC.

Tema 7. Marepuainsl 1t npoussoactsa bAC.

Jlexuus: 3HaueHHE MPAaBUIILHOTO BEIOOpA MaTepuanoB A npousBojacTa BAC.
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[Ipaktuka: BeiOpate onTuManbHble MaTepHuaibl JUid Mpou3BoacTBa kopmyca BAC ¢

y4eToM TpeOOBaHMIA MO0 IPOYHOCTH, a3POANHAMHUKE U SKOHOMHUYECKON 3PPEKTUBHOCTH.
Moayab Ne 10. «I'onounslii BAC».

Tema 1. T'onounsiit BAC.

Jlexus: Onpenenenre roHouHoro bAC u ux poJib B COpEBHOBAHMX U UEMITHOHATAX.

[IpaxTuka: Pazpaborars 1 HacTpouTth cniopTHUBHYI0 BAC a1 yuacTusi B TOHKax.

Tema 2. Kitaccel, mpaBumiia, CyaeucTBO.

Jlexuus: 3HaueHue copeBHoBaHMU 10 BAC [u1s pa3BUTHS UHIYCTPUM U TEXHOJIOTUH B
o0nacTu OECIMIIOTHON aBUALUU.

[Ipaktuka: IloaroroBka K ydacTHIO B COpPEBHOBAaHHUSIX [0 aBTOHOMHOMY
MUJIOTUPOBAHNUIO, COOMIOAsI MpaBuia U TpeOOBAHUS K YHaCTHHUKAM.

Tema 3. IlocTpoeHne CIOPTUBHON TPEHUPOBKH U COBEPIICHCTBOBAHHE MacTEPCTBA.

[IpakTuka: YiydiieHrne HaBbIKOB MAaHEBPUPOBAHMS U HABUTALUU IYTEM MPOXOKICHUS
CIIOHBIX MapIIPYTOB Ha BPEMs.

Tewma 4. 'oHOUYHBIE TPACCHI.

[IpaxTuka: [IpoxoxaeHre rOHOYHbBIX TPACC B OTKPHITOM IIPOCTPAHCTBE.

IIpaktuka: IIpoXxokaeHne TOHOUHBIX TPAacC Ha CUMYJIATOPE, OTPabOTKa CIOMKHBIX
MapuIpyToB.

Tema 5. IlpoxoxaeHue roHoyHoro ucnbiTanus. [Ipaktuka: [IpoxoxkaeHHE TOHOYHBIX

TpacC Ha BPEMs, BBIITOJIHCHUC CJIOKHBIX U ITPOCTBIX TOHOYHBIX HCITBITAaHUI.
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5. Kanengapublii yueOHbIi rpaguk

Cpoku Bcero
HaumeHoBaHue KoumnuecrBo | IIpomoxuTebHOCTD.
) peanu3anum, I[I/ICIH{HJII/IHLI (MoayJin). akagem. | o ONHOTO 3AHSITHS
KOJINY€eCTBO Ba3oBblii ypoBeHb 0CBOECHHA 4YacoB B
rPynibI He/1eJT10 (Mun)
y4eOHBbIX HeJeb roj

1 2 Mogayns Ne 1. «OcHOBBI O€CTIMIIOTHBIX aBUAITMOHHBIX 8 2 45
cucreMm (BAC): apxutekrypa, BAC».

1 4 Monynp Ne 2. «TexHUYECKOe YCTPOMCTBO M KOMITOHEHTHI 8 2 45
BAC».

1 18 Monynb Ne 3. «[IpuHnmme! mosieta u ynpasienus BAC». 36 2 45

1 ) Monyne Ne 4. «IIporpammupoBanue BAC g nosetos 10 2 45
BHYTpH nomenienus Python».

1 5 Monayme Ne 5. «IIporpamMmmupoBaHie KOHTpPOJLIEpPA, 10 2 34
ycra"oBieHHOro Ha BAC npu nomomm C++».

1 6 Moayime Ne 6. «cnomp3oBanue matankoB BAC u cOop 12 2 45
JTAHHBIX).

1 4 Mogynbs Ne 7. «O06paboTKa ¥ aHaIU3 JaHHBIX T0JIETa 8 2 45
BAC».

1 6 Monayme Ne 8. «IIpumenenne BAC B pasmudHbIX 12 2 45
OTpacisiX»

1 15 Moayie Ne 9. «3D — MoaenupoBaHHe M TPOSKTHPOBAHUE 30 2 45
BAC».

1 5 Mopynb Ne 10. «["'onounsiit BAC». 10 2 45
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6. OueHoYHbIe MaTePUAJIbI
6.1. ®opMbl AUATHOCTUKHU YCIEIIHOT0 OCBOEHHUSI MOy Ieil MporpaMMbl

HaumenoBanue D opmblI D opMmblI YPpOBHH 0CBOCHHS 3HAHMI
MOIYJIfA 3aHATHH MoJABeIeHUs UTOr0B Huszkui Cpennnii OtcyrcrBHe 3HAHUI
YPOBEHb YPOBEHb 3HAHUH
3HAHUH
ba3oBblii ypoBeHb 0CBOCHMSI IPOrPAMMBI

Moayas  Ne 1. | Jlexuun, Omnpoc cioymateneit no npoiieHHsIM | OTCyTCTBHE Hesnauurensnsie | [Ipounsie 3HaHUSA B
«OcHOBBI TMCKYCCUU TEMaw, MOJIBEJICHHE UTOTOB | 3HAHUH, cialble | 3aTpyIHEHUS B | paBUJIAX TEXHUKH
0eCUI0THBIX (Teopetnyeckue | AMArHOCTUKH OCBOCHHUS MOTYJIS. 3HAHUS 0 | OTBETax o | 6e30MacHOCTH,
aBMAIMOHHBIX 3aHSITHS) Tembl 115 onpoca: MPONHJEHHOM TEPMHUHOJIOTHH U | OTIPEJEIICHUSX,
cHCTEM (BAO): — MpaBwWJIa TEXHUKNA O€30MaCHOCTH; MaTepuale OTPECIECHUSIX MIPUMEHEHNUH U CTPYKTYpE
apXUTEKTYpa, — onpeaenenne bAC; BAC BAC
BAC». — kommoHeHThI BAC;

— 3HaueHue u npuMmenenne bAC;

— posib BAC B cOBpeMEHHOM MHUpE,

KaKue 3a/1a4y PeIIaoT IpHU MOMOLIU

BAC
Moayas Ne 2. | Jlexuuwn, Onpoc caymareneit no npoiaeHHsIM | OTCyTCTBHE Hesnauurenbnbie | [Ipounbie 3HaHUS B 001acTH
«Texnuueckoe JUCKYCCUU TEMaM, IIOJIBEJICHHE UTOTOB | 3HAHUH, cialble | MpoOesbl B | TEXHHMYECKOTO YCTPOMCTBA.
yCTpOiiCcTBO U | (TeOpeTU4ecKue | AUarHOCTUKHU OCBOCHUS MOMIYIIS. 3HAHHUS O | 3HAaHUU 3HaHMS 1O Tapamerpam
KOMIIOHEHTbI 3aHATHSA). — TEXHUYECKHE  XapaKTePUCTUKH | IPOHIECHHOM TEPMUHOJIOTUU U | KJIacCUpUKAITIT BAC.
BAC». [Ipaktnueckne | BAC  (BepToJIETHOTO/CaMOJIETHOTO | MaTepHalie OIIpeaEIIECHUAX Texuuueckue

3aHATUSA TUIIA); TEXHUYECKOTO XapaKTePUCTUKH

— Knaccudukanuu BAC; ycrporictBa BAC | camoneTHoro u

— Poccuiickue npousBoautenu bAC BEPTOJIETHOI'O TUIIA
Moayas Ne 3. BrinonHenue nojaeTHoro 3aaaHus: Cnaboe ymeHnue | YMmeHue VYBepeHHas pabota B
«IIpuHIUIBI [MunotupoBanne  Tpu  TOMOINM | MMJIOTHPOBAHMS | TIPABHIBHO nporpamme FPV
noJjera " cumynsaTtopoB U FPV. (mpoxoxaeHnue 10JIb30BaThCS
ynpasiaenuss BAC». Tpacchl 3a 20 cexyH) 000pyoBaHEM
Moayas  Ne 4. | Ilpaktuueckue | Hammcats mporpammy Ha Python mis | Mozaens He | He yBepeHHOe | Moenb neraer
«IIporpaMMHpoOBaH | 3aHATUSA aBToHOMHOro mnosiera BAC Mynbtu | neraer yIpaBJIcHUE
ue BAC NI POTOPHOTO TUIIA, BHYTpH
NO0JIETOB  BHYTPH
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noMelleHust nomerenus». (B orcyrcrBun GPS
Python». CHTHaJa).

— JIBIDKCHHUE MOJICNIH
Moayas Ne 5. | Jlekuuwy, Hamucats nporpammy C++: Cnaboe ymenue | YMeHue YBepeHHast pabota C
«IIporpaMMHpoOBaH | TUCKYCCUU — JIBIDKCHHME MOJICJIM «BBEPX—BHU3Y»; | IPOrpaMMHUpPOBa | IPABUIILHO IPOrpaMMon
He  KOHTpoJUIepa, | (TEOpeTHYeCKnue | — IBUIKCHHUE KOTKPBITh, 3aKPHITH HUS 10JIb30BaThCS
YCTAHOBJIEHHOT0 HA | 3aHATHUSA). 3axBaT» 000py10BaHNEM
BAC npu nomomm | [Ipaktnueckue
C++». 3aHATHS
Moayas  Ne 6. | Jlekuun, Hcnons3oBanue nporpamMmMHoro | Crnabblii  HaBBIK | YMeEHHE YBepeHHas pabota c
«Hcnoab3oBanue JMCKYCCUU obecrnieueHus A1 00pabOTKH JaHHBIX | COOpPKU U | IpaBUJIbHO 000py10BaHNEM s
natuukoB BAC u (Teopetnueckue | u MIPUMEHEHMUS, MOJTyYeHHE | SKCIUTyaTaluu M0JIb30BaThCS noJtydyeHus: nHpopMaluu
c00p JaAHHBIX». 3aHSTHS). uHpopmMaud U3 TOJYYEHHBIX | 000pyJOBaHMs | 00OpYIOBAaHUEM U
Moayar Ne 7. | IIpakThyeckue | JaHHBIX IIPUMEHEHUE
«O0padoTka W | 3aHATHUA TEXHOJIOTH
aHaJIn3 AAHHBIX
noJieta BACy.
Moayas Ne 8. | Jlexkuuw, Hammcare  poknan, mnoarotoButh | He  packpeita | [Ipe3enTtanus Bri6pana aKTyaJbHast
«IIpumenenne BAC | nuckyccun npeseHtanuio Ha TeMy: «bAC B |Tema 1okiajaa, | MOJArOTOBIICHA, HE | OTpacis mpuMeHeHus BAC,
B Pa3JIMYHBIX | (TEOPETUYECKUE | PA3IMYHBIX OTPACIIAX» Ipe3eHTalMsl HE | pacKpbiTa  TeMa | JOKJIaJ MOJIHOCTBIO
0Tpacjassx». 3aHSITHSL) MOATOTOBJICHA JIOKJIaaa pPacKpbIBaET TEMY
Moayab Ne 9. «3D — | Jlexkuuu, OpranuzoBath Mactep — kimacc, B | CnaOblii HaBBIK | YMEHHUE VYBepeHHas paborta,
MOJieJINPOBAHUE M | JUCKYCCUU pamKax KOTOPOTO ciymarenu | cOopKu U | IPaBUJIbHO MOJETUPOBaHUE U COOpKa
NPOEeKTHPOBAHHUE (TeopeTHuecKue | CMOACTUPYIOT M O(OPMAT MOJENb | MOJCIUPOBAHMS | TTOJIb30BATHCS MOJEIN
BAC». 3aHSTHS) BAC BAC 000pyi0BaHHEM
Moayas Ne  10. | [IpakTrueckue [IpoBeaeHne WTOTOBOrO TOHOYHOTO
«l'onounbiii BACy». | 3aHATHSA COPEBHOBATEILHOIO noJjera u

ydyacTHE  BCeX  Ciymiareineil B

COPCBHOBAHUH

44




7. PecypcHoe obecnieyeHue
TpeGoBanus K NOMelIEHUSIM
Criennanu3upoBaHHbIC KIacchl (KPYXKKH) CO3JIAlOTCS Ha 0asze
0011e00pa30BaTeNLHBIXOPTaHU3aAIUH (IITKOJT).

KonuuecTBo pabounx MecT yisi CO3/IaHUs CIECIHATU3UPOBAHHOIO KJlacca
(kpyxKa) — HeMeHee 12 pabouux mMecT a1 00yJaromuxcsl.

Jlig co3nanus cnenualn3upoBaHHbIX KIacCoB (KPYKKOB) HEOOXOIUMO
MPEAYCMOTPETHIIOMEIIEHUS JUIsI IPOBEJCHUS ayIUTOPHBIX, TPAKTUUECKUX 3aHATUH U
OpraHU3aIuH TOJIETHBIX 30H.

Jlnst mpoBeieHHsT ayIUTOPHBIX M MPAKTUYECKUX 3aHSATHUH, KOTOPOE BKIFOUYAET
B ceO0sCIIeayIONINe 30Hb B COOTBETCTBUU C KOJIMUYECTBOM pabOUUX MECT:

— pabouas 30Ha CO CTOJaMH, 000PyIOBaHHAS B TOM YHCIIE TEPCOHATBHBIMHI KOMITHIOTEPAMHU;

— PEMOHTHas CTaHIHUs U 30Ha 3D—neyaTu;

— pabouee MecCTO IMpenogaBaTens;

—  MaJias MoJieTHas 30Ha.

s mpoBeieHUs ayTUTOPHBIX, MPAKTUYECKUX 3aHATHI U OpraHu3alii MaJIOW MOJIETHON 30HbI
PEKOMEHIOBaHO 00OecIreunTh momernieHue miomnaasio He Menee 100—120 M 2 1 BBICOTOM MOTOJIKA HE
MEHee 3 M.

OcHoBHasi moJjeTHasi 30Ha — O0OpyJqOBaHHasl IUIOINAAKA Uil JUCTAHIIMOHHOTO
MUWIOTUPOBAHUSA OECHHJIOTHBIX BO3AYIIHBIX CYJOB PEKOMEHIOBAHO 00ECIeYUTh
noMelieHue ooIel mwiomans He MeHee 100 M2 U BBICOTOH ITOTOJIKA HE MEHEE 3 M.

Bo Bcex momenieHUsIX HEOOXOIUMO OOECIEYUTh OCBEIIEHHE B COOTBETCTBUU C
neiictBytonumMu TpedoBanusiMu (CanlluH) k BHyTpeHHEMY OCBEIIEHHUIO pabOYHUX MECT.

Bo Bcex momemieHusix HeoOXoauMo oOecneunTh Hanmuuue cetu HHTepHeT co
ckopocTbio He MmeHee 100 Mo/c.

[Ipn opranuzanuu TOJETHBIX 30H HEOOXOOUMO 00€CleYuTh Halu4He
neMnpUpPYOMIero MoKpeiTUsi moia. [loBepXHOCTh AOKHA OBITH MAaTOBOM U UMETH
HEOJHOPOAHBIN pUCYHOK. JIOMyCTUMO MCHOJL30BaHUE HAllEYaTaHHBIX OaHHEPOB.

7.1.9 Tlpu opranuzanuu paboyux MeCT OOy4aromIUXCs Ui MPAKTUYECKHX padoT HE0OX0IUMO
obecrieunTh (DYHKIIMOHAIBHBIE CHUCTEMBbl BEHTWISAIIMM W OTOIUICHUS, MO3BOJSIONINE MPOU3BOJIUTH
MPAKTUYECKUE 3aHATHSA, a TakKe HalM4yhe KOHTypa 3a3€MJICHHUS i1 DIEKTPONHUTAHUS U CETU
C1a00TOYHBIX TOJIKIIOYSHHH C OMTOPA3BA3KOM M BHYTPEHHUM COMPOTUBIEHUEM K DIIEKTPOMUTAHUIO U
cnaboTouyHbIM ceTsiM. HeoOxoaumo obecnednTs co3Aanne yCIOBUH ISl COXPAaHHOCTH I0POTOCTOSIIETO
obopynoBaHus (CKIAJICKOE MOMEIICHUE Al XpaHEeHHs, HaJuuue WHKEHEPHO—TEXHUYECKUX CPENICTB

OXpaHbl, B TOM YHCJIC CHCTCMbI BI/II[COHa6J'IIO,Z[eHI/IH). OO0s13aTEIBHO: Tpe60BaHI/IC 18(0)



M0’Kapo0e30MacHOCTH — HAIMYUE TTPOBEPEHHOTO OTHETYIIUTEIIS, a TAK)KE HATUYHE OTHEYIOPHBIX
ceiipoB WM CYMOK JUIsS XpaHEHHUSI aKKYMYJISITOPOB.
MarepuajibHO — TEXHUYECKOE OCHAIIEHUE IUIOIIA/IKU MPOBeAeHUsI 00pPa30BaTeILHOI0
npoiuecca
OOmras 3o0Ha:
— CTeJUTAXKH I XpaHEHUS] 000PyI0BaHMUS;
— HWHTEPaKTUBHBIA NHBEHTAPB;

— SIIUKH 17151 XpaHEHUs Belel 1 000py/I0BaHMS.

Manas nonerHnas 30Ha:
— ceTyaThlii KyO He MeHee ueM 3x3x3M;
— MarThl AJIs CMATYEHUS yaapa IpU NMaJeHUH KOIITEPOB;
— CTallMOHAPHBIN MOJYIb; YIbTPa3BYKOBbIE U3JTy4aTeau Masku (He MeHee 4 1IT.);

— KOMIUIEKT ITPOBOJIOB JUIsl COEIMHEHUS U3TydaTeseil; KperjeHne u3aydaTeneid Ha CTeHY.

OcHoOBHas MoJIeTHAs 30Ha:
— ob6mas momane He Mmenee 100—300 M2, orpakieHue 3alUTHON CETKOM;
— KOMIUIEKT TPACChI JIJISl TOJIETOB;
— aMOPTH3UPYIOIINE MaThl Ha TI0JI OOIIEH MOJICTHON 30HBI;

— CHCTE€Ma yJIbTPa3ByKOBOW HaBUTAllMK B oMenieHnu, copmectumoi ¢ bBC.

PemonTHas ctannug u 30Ha 3D—neyaru:
— CTOJI pabo4YHii MOHTKHUKA,;
— paauoarnmaparypsl;
— pabouee Kpeciio Ha KoJjiecax;
—  CTOJI KOMITBIOTEPHBIN;
— 3D — npunTep;
— mporpammHoe obecrieueHue st co3aanust 3D — moeneii;
— mporpamma Juis nedatd 3D — npuHTepa,
— TasyIbHas CTaHIMS ¢ (eHOM;
— JIBIMOYJIOBUTEJIb;
— KJIEeBOM MUCTONIET;
— Habop Haaduei;
— IITaHTeHIUPKYIIb;

— Ha0op MIAPHUPHO—TYOLIEBOTO MHCTPYMEHTA;
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— KJIFOYH JUIs [IPOTIEIUIEPOB;
— Ha0Op UHCTPYMEHTOB IS MMaNKH;

— gepxarenb «TpeTbs pykay € JIylou;

— KOBPHK JJIs ITalKH;

— npubop U3MEpeHNs HaPsHKCHUS OaTapeu;

— pyJieTKa U3MepUTENIbHAS;

— 3a)UM JIJIs1 MOTOPOB;

— Ha0Op HIECTUIPAHHBIX KIIIOUYEH YIJTUHEHHBIX;
— Habop OTBEPTOK JJIsi TOUYHBIX padoT;

— TOPLEBOM KIIOY;

— KpHUMIIep;

— IIypymnoBepT + Habop OuT;

— HOYTOYK;

— MBIIIb KOMITbIOTEPHAS;

— PEMKOMIUJIEKT, IMpeJHa3HauYeHHBbIH i1  [porpaMMmupyeMoro ydeOHoro Habopa

KBaJIPOKOTITEPA;
— PEMKOMILIEKT, MpeAHa3HAYEeHHbIH JIIsl KOHCTPYKTOpa CHOPTUBHOTO KBAJAPOKOMITEPA;

— Tym0a /Ui HHCTPYMEHTOB CliecapHasl.

Pabouee mecto oOydarorerocs:
— MpOrpaMMHUPyeMbIi yueOHBII HA0OP KBaJPOKOIITEPA;
— MPOrpaMMHPYyEMbIil y4eOHBIN KBaIPOKOITED;
— KOHCTPYKTOP CHIOPTHBHOTO KBaJIPOKOTITEPA,

— JOIIOJIHUTCJIBHBIC AKKYMYJISATOPBI JJIA porpaMMupyeMbIX y‘Ie6HBIX Ha60pOB

KBaJPOKONTEPOB U CIIOPTHBHBIX KBAPOKOITEPOB;
— FPV ouku (nutem);
— KJICEBOH MTUCTOJIET;
— Habop Haadue;
— IITaHTE€HLIUPKYIIb;
— Habop MIapHUPHOTYOIIEBOTrO0 HHCTPYMEHTA;
— KJIIOY JUIs [IPOMEIIIepOB;

— npubop u3MepeHus HanpsokeHus LiPo Garapew;
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pyJEeTKa U3MEPUTEIbHAS;
3aKHUM JJI1 MOTOPOB;

HA0Op MIECTUTPAHHBIX KITFOYEH y/UIMHEHHBIX;

Ha0Op OTBEPTOK ISl TOYHBIX PadoT;

TOPLEBOM KJIHOY;

KpUMIIED;

HOYTOYK (nm [I19BM);

JIECKTOITHOE MporpaMMHoe o0ecrnieueHue s HoytOyka (uiu [19BM);
(hoTorpamMMeTpruecKoe IporpaMMHOE 00eCIeYeHUE;

KOMIIBIOTCPHAA MBIIIb,

CUMYJIIATOP AJId aBTOHOMHBIX ITOJIETOB;

MIPOrpaMMHOE OOecTieueHue sl TPEXMEPHOTO MOJIETMPOBAHNUS;
paboyee Kpecio Ha KoJiecax;

TymMOa JIsl HHCTPYMEHTOB CJIecapHasi;

CTOJI KOMITBIOTEPHBIM.

Pabouee mecto nemarora:
HOYTOYK (niu [I9BM);
MyJAbT PATUOYIIPABICHUS;
JIECKTOITHOE TIPOrpaMMHOE oOecrieueHne it HoyToyka (miu [I19BM);
KOMIIBIOTEPHASI MBIIIIb;
CTOJI KOMIIBIOTCPHBIN;
pabouee Kpeciio Ha KoJiecax;

MOY;
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8. CHIHCOK MCNO0JIb30BAHHOM JIMTEPATYpPbI:

@enepanbublii 3akoH 0T 29.12.2012 Ne 273-®3 «O06 obpasoBanuu B Poccuiickoii

denepauun»

VYka3 [Ipe3unenra Poccuiickoit denepauuu oT 07.05.2018
204

«O HanMOHAJIBHBIX MLENAX U CTPAaTerMueckux 3afadax pas3BuTus Poccuiickoit
Oenepanun Ha niepuoy 10 2024 ronay.

Pacniopspkenue IlpaButensctBa P® ot 21.06.2023 Ne 1630—p «OO6 yTBepkJIeHUU
Crpateruu pa3Butus OecnuiaoTHOW aBwanuu Poccuiickoit denepanuu Ha TEepHOT
no 2030 roma m Ha mepcriekTuBy a0 2035 roma W IutaHAa MEPONPHATHH IO ee
peanu3anumny».

Pacropsokenue IlpaButensctBa Poccumiickoit  ®epepammun ot 31.03.2022
678—p

«O06 yrBepxkaennn KoHmenum pa3BUTHS JOTOTHUTEIHHOTO 00pa30BaHUs ACTEH U
NPU3HAHUM YTPAaTHUBIIMM Cwily pacnopsbkeHus lIpaButensctBa Poccuiickoi
®enepanun ot 04.09.2014

Ne 1726-p».

Opranuzanus 0oOCITy)KHUBaHHS BO3IYIIHOTO JBIKEHUS: YYEOHHMK JI CpPEIHETrO
npodeccuoHanbHoro obpazoBanus / A. JI. dumun, A. P. becryrun, B. A.
CannukoB; noa HayuyHou penakuueit FO. I'. llarpakoBa. — MockBa: M3narenbcTBO
IOpaiir, 2022. — 515 ¢. — (Ilpodeccuonansuoe odpazosanune). — ISBN 978 — 5 —
534 - 07607 — 3.

becniunotHbie JeTateabHbIe anmnaparsl. OcHOBBI yCTpoiicTBa
(G YHKIIMOHUPOBAHUS

Ne

u

/AdanacbeB, YueOHuKH U yuebd. nocod. — Mocksa: MAU. ISBN:978—5-85597—093—7.

becnimiioTHble neTaTesbHble anmnapaThl: HArpy3Kd ¥ HarpeB: ydeOHoe rmocodue ams
cpeanero npogeccuonansHoro oopasosanus / B. U. Iloropenos. — 2—e u3n., ucnp.
u jporn. — Mocksa: U3natensctBo FOpaiit, 2024. — 191 ¢. — (IIpodeccuonanbnoe
obpazoBanue). — ISBN 978-5-534-10061-7. — Tekcr: »nekTpoHHbIH [/
ObpasoBarenbHas maTgopma FOpait [caift].

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