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1. [Inonepckui



1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBbI
1.1. HOACHUTEJBbHASA 3AIINCKA

HanpaBieHHOCTHh POrpaMMbl TEXHUYECKAS.

JonoanurenbHas odmepassuBawias nporpamma «KKBAJIPO TOYKA» pa3s-
padoTaHa B COOTBETCTBMH C HOPMATUBHOM 02301 JOKYMEHTOB:

1. ®enepanbubiit 3akoH OT 29.12.2012r. Ne 273-03 «O6 obpazoBanuu B Poccuii-
ckoii denepanumn» (nanee — O3);

2. ®enepanbhblii 3aKk0H PO ot 14.07.2022 Ne 295-®3 «O BHECEHUN U3MEHEHHI B
denepanbHbIi 3akoH «O0 00pa3zoBannu B Poccuiickoit deaepariuny;

3. ®enepanbubiii 3akoH PO o1 24.07.1998 Ne 124-D3 «O0 0CHOBHBIX rapaHTHsIX
npaB pedenka B Poccuiickoit @eneparum» (B penakuuu 2013 1.);

4. KoHueniusi pa3BUTHUsI JOTOJHUTEIBHOTO oOpazoBanusa nerei 10 2030 roxa,
yTBepKaeHHOU pacniopsukeHueM [IpaBurenscTta PO ot 31 mapra 2022 r. Ne 678-p;

5. Va3 llpe3unenta Poccutickont @eneparum ot 21.07.2020 Ne 474 «O nHanmo-
HAJIBHBIX LEeNAX pa3BuTus Poccuiickoit @enepannu Ha niepuos 10 2030 rogay;

6. Yka3 IIpesunenta Poccuiickoit @eneparuu ot 09.11.2022 No 809 «O0 yTBep-
*)aeHuu OCHOB TOCYJIapCTBEHHOM MOJUTUKH MO COXPAHEHUIO M YKPEIUICHUIO TPaauIlu-
OHHBIX POCCUICKHUX TyXOBHO-HPABCTBEHHBIX LIEHHOCTEM.

7. IlocTtanoBneHue ['1aBHOTO TOCYJapCTBEHHOTO CaHUTapHOro Bpadya P® ot 28
ceHTsi0pst 2020 1. Ne 28 «O6 yTBepxkaenuu canutapusix npasui CII 2.4.3648-20 «Canu-
TapHO-3IMUIEMHUOJIOTHYECKUE TPEOOBAHUS K OPTaHU3AIIMAM BOCIIUTAHUS U O0yUCHUS, OT-
JIbIXa W 03JI0POBJICHUS JieTei u Mosoaexku» (nanee — CanlluH);

8. IlocranoBienue [’ maBHOro rocy1apCTBEHHOTO CaHUTapHOro Bpaua PO ot 28 sH-
Bapsi 2021 r. Ne 2 «O0 yTBEpKI€HUN CAHUTAPHBIX TIPABUI U HOPMY;

9. IlocranoBnenue IIpaBurenscrBa Poccuiickonn denepanyu ot 11.10.2023 Ne
1678 «O06 ytBepxkaenuu [IpaBuii npuMeHeHUs] OpraHu3ausIMU, OCYIIECTBISIIOUUMU 00-
pa3oBaTebHYIO JACSTEIBLHOCTh, JIEKTPOHHOTO OOYUYEHMsI, JUCTAHIIMOHHBIX OOpa3oBa-
TEJIbHBIX TEXHOJOTHI MPU peaiu3alii 00pa30BaTEIbHBIX TPOTPAMM))

10. ITpuka3z Muntpyaa Poccuu ot 22.09.2021 N 6521 "OO0 ytBepxkaeHuu npodec-
CHOHaAJIBHOTO cTaHAapTa "llegaror HOMOIHUTEILHOIO OOpa3oBaHus ACTEH U B3POCIbIX"
(3apeructpupoBano B Muntocte Poccun 17.12.2021 N 66403);

11. IIpukaz MunuctepctBa npocserieHuss PO ot 27 urona 2022r. N629 «O6
yTBepkaenun [lopsiaka opraHu3anuu U OCYIIECTBICHUS 00pa30BaTEIIbHON JESTEIHHO-
CTH TIO JIOTIOJTHUTEIBHBIM 00111€600pa3oBaTebHBIM Tporpammamy (nanee — [lopsimok);

12. Ilpuka3z MunuctepcrBa npocsenierunss PO ot 03.09.2019 Ne 467 «O06 yTBep-
xaeHuu LlemeBoit Moaeny pa3BUTHs PETMOHATIBHBIX CUCTEM JIOTIOTHUTEIHLHOTO 00pa3o-
BaHUSA JETE»;

13. IIpuka3 MuHuCcTEpCcTBa HAYKH U BhICIIEro oopazoBanus PO u Munucrtepcra
npocgetienust PO ot 5 aprycra 2020 r. Ne 882/391 «O6 yrBepxknenun [lopsinok opranu-
3allMM U OCYILECTBIIEHUSI 00pa30BATENbHOM NE€ATEIbHOCTHU MPU CETEBOM (hopme peann3a-
MU 00pa30BaTENbHBIX MPOTPAMM)»



14. Tlucemo Muno6puayku Poccun Ne 09-3242 ot 18.11.2015 «O nampaBieHun
uHpopMaium» (BMecte ¢ «MeToanuecKuMH PeKOMEHIAIUSAMU IO TPOEKTUPOBAHHIO J10-
MOJIHUTENIBHBIX OOIIepa3BUBAIONINX MpOorpaMM (BKJIIOYas pa3HOYPOBHEBBIE MPO-
TPAMMBI)»;

15. Ilucemo Muno6puayku Poccun ot 28.08.2015 No AK-2563/05 «O metoauue-
CKHUX peKOMEHAAMAX» (BMecTe ¢ «MeTOoIMYeCKUMH PEKOMEHIalUAMHU 110 OpTraHU3aliH
00pa30BaTeNbHON JESITENBHOCTH C UCHOJIb30BAaHUEM CETEBBIX (POPM peanuzaluu oopa-
30BATEIIBHBIX IPOTPaAMM.

16. ITuceMo MunuctepcrBa npocsemienuss PO ot 30.12.2022 N Ab-3924/06 "O
HAIpPaBJIEHUU METOJUYECKUX peKkoMeHaanuil" (BMecte ¢ «MeToIn4ecKuMU peKOMEH/a-
nusiMu «Co3/1aHue COBPEMEHHOTI'O MHKIIFO3UBHOTO 00Pa30BaTEIbHOTO MIPOCTPAHCTBA AJIs
JETeN ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS U JE€TEH-UHBAIUAOB Ha 0aze oOpa-
30BaTENbHBIX OpPraHMU3alMi, peaTu3yoUMX JONOJHUTENbHbIE 001e00pa3oBaTeIbHbIe
nporpaMmsl B cyObekTax Poccuiickoit denepannny)

17. Ilmcemo Munucrepcrsa npocsemenus Poccniickon ®enepannu ot 07.05.2020
Ne BB-976/04 «Pexomenaanuu no peann3aluyd BHEYPOUHOH AESITEIbHOCTH, IPOrPAMMBI
BOCIIMTAHUS U COLUMAIU3ALNH U JIOMOJHHUTEIbHBIX 00111€00pa30BaTEbHBIX MIPOTrpamMM C
IPUMEHEHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI»;

18. Ilpukaz MunuctepcTBa 00pa3oBaHMs U MOJIOACKHON MOIUTUKA CBEpiIoB-
ckoit oomactu ot 30.03.2018 1. Ne 162-]1 «O6 yTBepxknenun Kouuenuuu pa3BuTus 00-
pa3zoBaHus Ha Tepputopun CBepAsIOBCKOI obsacTu Ha nepuof 10 2035 rogay.

19. Ilpukaz MunucrepcTBa 00pa3oBaHUs U MOJOJASKHON monutuku CBepiioB-
ckoit obmactu ot 29.06.2023 1. Ne 785-]1 «O6 yrBepxkaeauun TpedoBaHul K yCIOBHUIM U
MOPSIJIKY OKa3aHMs rOCYIapCTBEHHOM YCIyTH B collMalibHOM cdepe «Peanuzanus nomnos-
HUTEJIbHBIX 00pa30BaTeIbHBIX MPOrPaMM B COOTBETCTBUU C COLMAIBHBIM cepTU(UKa-
TOM»».

20. YcraB yupexieHusl.

AKTYyaJBbHOCTH Iporpammsel. B Poccun pa3BuBaroTCs HAaHOTEXHOJIOTHH, DJIEKTPO-
HUKa, MEXaHUKa U MporpaMmmupoBanue. Ycnexu crpanbl B X XI Beke OylyT onpeaensTh
HE MPUPOIHBIE PECYPCHI, @ YPOBEHb HHTEIIEKTYaIbHOIO MOTEHIIMAJa, KOTOPBIN onpe/e-
JISI€TCSL YPOBHEM CAMBIX MIEPEIOBBIX HA CETOHSIIHUN J€Hb TEXHOJOTUNA. Y HUKAJIbHOCTh
OeCNMIOTHBIX TEXHOJIOTH 3aKJIFOYAETCS B BO3MOKHOCTH O0bETUHUTh KOHCTPYHUPOBAHUE
Y IIPOrpaMMHUPOBAHUE B OJTHOM KypCe, YTO CIIOCOOCTBYET Pa3BUTHIO MHXEHEPHOTO MbIII-
JIEHUS, Yepe3 TEXHUUECKOE TBOPUYECTBO.

TexHnyeckoe TBOPUECTBO — MOIIHBIA MHCTPYMEHT CUHTE3a 3HAHWUW, 3aKJIa/IbIBA-
IOLIUI TPOYHbIE OCHOBBI CUCTEMHOT'O MbIIUIEHUS. TakuM 00pa3oM, HHXEHEPHOE TBOP-
YecTBO U JIabOpaTOpHbIE MCCIEAOBAaHUS — MHOTOTPaHHAs IESTeNIbHOCTb, KOTOpas
JIOJKHA CTaTh COCTaBHOM YacCThIO MOBCETHEBHOM KU3HU KaXKIOT0 00Yy4aroIIerocs.

OTtanvuTebHbIe 0COOEHHOCTH MPOrpaMMbl: 00pa30BaTENbHbIN MPOIECC M03-
BOJISIET PEOCHKY aJanTHUPOBAThCS K PA3IMYHBIM CUTYyalUsIM JIMYHOCTHOTO Pa3BUTHUS;
MPaKTUYECKUE 3aJaHUsI CIIOCOOCTBYIOT Pa3BUTHUIO Yy JIeTe YMEHUN KOHCTPYUPOBATH U
POrpaMMHUPOBaTh OECHUIIOTHBIE JIETaTeIbHbIE anmnapaTsl; IporpaMma HUHTETPUPYET B
ce0e JOCTHKEHUs COBPEMEHHBIX U MHHOBALlMOHHBIX HAIPaBJICHUN B MaJIoll OecnuiioT-
HOM aBHalMyU; OCBOCHNE MaTepUalla B OCHOBHOM IIPOUCXOIUT B IIPOLIECCE IPAKTUYECKON
NESATEIbHOCTH.

Anpecat nporpammsl: oOyuatomuecs ot 10 1o 15 net, 5-9 knaccsl.
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Bo3pacTHble ocobenHocTH. [Iporpamma opueHTHPOBaHA HA TONOTHUTEIBHOE 00-
pa30BaHUE YYAIIUXCS CPETHETO MIKOJIBHOTO Bo3pacTta. OCOOCHHOCTHIO IETEH ATOTO BO3-
pacra SIBJISIETCSI TO, YTO B 3TOT NEPUOJ MPOUCXOIUT IIaBHOE B PA3BUTUU MBIIUICHUS —
OBJIaJICHNE TIOJPOCTKOM TPOIECCOM 00pa30BaHUS MOHITHI, KOTOPBIA BEJET K BHICIICH
dbopMe MHTEIUIEKTYaIbHOW JESITEIBHOCTH, HOBBIM crioco0aMm moBeneHus. OOmenne co
CBOMMHM CBEPCTHUKAMH — BEAYIIUIA THUII ACSITEILHOCTH B 3TOM Bo3pacte. IMeHHO 371ech
OCBaMBalOTCSI HOPMbI COLIMATILHOTIO TIOBEAEHNU S, HOPMbI MOPAJIU, 3€Ch YCTAHABINBAIOTCS
OTHOILICHHS PABEHCTBA U YBAXKEHUS IPYT K APYTY.

YpoBeHb NIPOrpaMmmsbl CTAPTOBBIN.

O0bem mporpamMmbl, CPOK OCBOEHHSI MPOIrPaMMBbI: [POTpaMMa pacCUUTaHa
Ha roja ooyueHusi, 35 yueOHbIX Henenu, /0 yacoB. 3a JaHHBIN MEPHO]T ydalluecs ycrie-
BAIOT YCBOUTH COAEPKAHUE MTPOTPAMMBL.

®opma 00y4eHUs OUHAas.

Oco0enHocTH opraHu3anum o0pa3oBaTeJbHOr0 mnpomecca. OOyyaronme co-
CTaBJIAIOT PA3HOBO3PACTHYIO TPYIIITY, COCTaB IPYIIbI TOCTOSTHHBIN, KOJTMYECTBO JACTEH B
rpynmne — 10 10 yenosek.

Peskum 3aHATHI, NEPUHOAMYHOCTh U MPOAOAKUTEIbHOCTh 3AHATHIL. 3aHATHS
MPOXOJSAT OJIMH pa3 B HEJEMIO o 2 (akaeMU4YecKuX, yueOHbIX) yaca. [Ipomoimkurenb-
HOCTb yueOHoro yaca — 40 muH., nepepsiB 10 MuH.

O61ee KoMuecTBO 4acoB B rojl — /0, KOJMYECTBO 3aHATUM B Henemno — 1, KkonruecTBo
YacoB B HeIelo — 4.

1.2. HEJIb U 3AJAYHA ITPOT'PAMMBbI

Iear mnporpaMmpl: 0O0ydYeHHE BOCIHMTAHHHUKOB OCHOBaM pPOOOTOTEXHUKH,
YCTPOMCTBAa OCCIUIIOTHBIX JIETATEIBHBIX armmapaToB, MpOrpaMMHUpOBaHMS. PaszButhe
TBOPYECKHUX CIIOCOOHOCTEH B IPOIIeCcCce KOHCTPYUPOBAHUS U TIPOSKTUPOBAHUS U COOPKH.

3agauu:

ooyuarouue:

° JaTh TIEPBOHAYAIILHBIC 3HAHUS O KOHCTPYKITUU OCCIMIOTHBIX JICTATSIBHBIX
aTmaparos;

° HAy4UTh TIpUEMaM COOPKU U MPOTPAMMHUPOBAHUS OCCIMIIOTHBIX JIETATEIh-
HBIX anmapaToB;

° MIPUBUTH KYJIbTYPY MPOU3BOJICTBA U COOPKH;

° 03HAKOMUTH C TIpaBUIIAMH 0€30MMacHON PaboThl ¢ HHCTPYMEHTAMHM.

passusarowue:

. pa3BUBaTh TBOPUECKYIO HHUIIMATHUBY U CAMOCTOSATEIIbHOCTD;

. pa3BUBaTh NMCUXO(DHU3NOIOTHUECKUE KAaYeCTBA YUYEHUKOB: MaMsTh, BHUMA-
HUE, CITIOCOOHOCTh JIOTUYECKH MBICIHUTh, aHAIM3UPOBATh, KOHIICHTPUPOBATH BHUMAHUE
Ha TJIABHOM;

. pa3BUBaTh YMEHUS U3JaraTh MBICIU B UETKOMN JOTHUUYECKOU MOCIIeI0BATENb-
HOCTH, OTCTAauBaTh CBOIO TOYKY 3PEHUS, aHAIU3UPOBATh CUTYALIMIO U CAMOCTOSATEIILHO
HAXOJIUTh OTBETHI Ha BOIIPOCHI yTEM JIOTUYECKHUX PACCYKIECHUMH.

80CNUMAMENbHAA:

. (dbopMHpOBaTh TBOPUECKOE OTHOIIIEHUE K BBIMOIHSAEMOI padoTe;
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. BOCIHTHIBATh YMEHHE pab0TaTh B KOJJIEKTUBE, 3()(HEKTUBHO paclpeeniaTh

00S13aHHOCTH.
1.3. COAEPKXAHUE IMTPOI'PAMMBbI

YYEBHBINA (TEMATHYECKHNN) IVIAH

Ne HasBanue pazzgena KonuyecTBo yacon dopMa KOHTPOJIs
1/ Bceero | Teopus | [Ipaktuka

1 | BBoguoe 3ausarue. 2 2 0 Onpoc

2 | YueOHO-METOINYECKUI KOM- 2 2 0 Onpoc
TJIEKT.

3 | leTanu u y376I KBaIPOKO- 10 10 0 Ompoc
nTepa.

4 | IIpuémbl pabOTHI pyYHBIM UH- 4 2 2 Omnpoc, npakTu-
ctpymeHToM. COopka Kopiyca yeckas padbora
KBaIpOKONTEPA.

5 | [Taiika. 4 2 2 Ornpoc, npakTu-

yeckas pabora

6 | Perymstop ckopocTu. 2 0 2 [IpakTuyeckas

pabota

7 | Ilonetnsiii koHTpOJLIEP. bec- 4 0 4 [IpakTrueckas
KOJIJIEKTOPHBIE JBUTATEIH. paboTta

8 | Akkymynsrop. Pabotocnoco6- 2 0 2 [IpakTnueckas
HocTh cucteM. KanubpoBka paboTta

9 | 3amyck u MOJIETHI 20 0 20 [IpakTnueckas

pabota

10 | Texuuueckoe oOCIyKUBaHUE. 2 1 1 Ornpoc, npakTu-
AHaJIN3 NIOJIETOB. yeckasi pabora

11 | Pabora ¢ pyHKIMSIMU. 10 0 10 [IpakTrueckas

paboTta

12 | GPS-npuemMHUK. 4 0 4 [IpakTrueckas

pabota

13 | Pazbopxka. 4 0 4 [TpakTnueckas

pabora
Bcero| 70 19 o1

COAEPKAHHUE YYEBHOI'O (TEMATHYECKOI'O) IINTAHA

BBoaHoe 3ansiTue (2 yac.)

Teopus: Texnuka 6e3omnacHocTu. Mctopus pa3BuTus KBagpokonTepos. Pacckas o
Pa3BUTUM OCCITUIIOTHBIX JIETATEJIbHBIX aMMapaToB B MUPOBOM COOOIIIECTBE M B YACTHOCTH
B Poccun. Iloka3 Bujeo ponmkoB o kBajpokonTepax. [IpaBuia TeXHUKH 0€30MaCHOCTH.

Y4eOHO-MeTOAMYECKUIT KOMILIEKT (2 yac)

Teopus: YuebHo-metoauueckuit kommiekt ['eockan [Inonep Munu (cocraB, BO3-
MOXHOCTH). OCHOBHBIE JieTa/IM (Ha3BaHUE U Ha3HAYEHUE). Y 3Jbl (HA3HAYCHHE, ETUHULIBI



u3Mepenus). J{purarenu. [lonetHbiil KoHTposuiep. AKKyMyJsTOp (3apsiaKa, UCIIOIb30Ba-
Hue). Ha3BaHus u Ha3HaUYeHUs JeTajeu.

Jetanu u y3Jjbl KBagpokonrepa (10 yac.)

Teopus: AxkxkymynsaTop. TexHuka 0€30MacHOCTH MPU OOpAIIEHUH C aKKyMYJISITO-
poMm (DnektpuyecTBO. 3akoH OMma J71s yyacTKa [enu. TUIlbl aKKyMyJIATOPOB, UX YCTPOK-
cTBO. Haznauenue. Mepbl 0€3011aCHOCTH TIPU 3apsliKe, pa3psake, yTuiausaiuu). beckon-
JIEKTOpHBIE JBUraTesnu. TexHHKa O€30MacHOCTH IPU OOpALEHUH C OECKOJJIEKTOPHBIM
nBurarenaeM (3HaAKOMCTBO C OECKOJIIEKTOPHBIM ABurareneM. OTianuue OT KOJIEKTOp-
Horo jBuratens. Ilpenmymectsa u HepocTaTku. OcoOeHHOCTH ycTpoiicTBa. Mepbl 6€e3-
OMAaCHOCTHU INPHU BKJIIOYEHUU OECKOJIJIEKTOPHOrO ABUrarenis B cxemy). [loneTHblil KoH-
Tposuiep. TexHuka 6e30macHOCTH Npu 00pallleHuu ¢ MoJIeTHbIM KoHTposuiepoM (Iloner-
HBI KOHTPOJUIEp. Y CTPOMCTBO U Ha3HAYEHUE. Pa3HOBUIHOCTH ITOJIETHBIX KOHTPOJUIEPOB.
Ocob6ennoctu noaxmouenus). [Ipuémuuk. [lyneT ynpasnenus. TexHruka 6€30macHOCTH
py 0OpalleHnu ¢ NPUEMHUKOM, yJapToM ynpasienus (IIpuemuuk curnana. Haznaue-
Hue. Crnoco0 MpaBWIbHON YCTaHOBKH Ha KopIlyce KBajapokonrtepa. [lynpT ympaBieHus.
Hasnauenue opraHoB ymnpasieHusi). Perynsatop ckopoctu. TexHuka 0€30MaCHOCTH MPHU
oOpalieHnu ¢ peryiasTopoM ckopoctu (Perymnstop ckopocT BpamieHus: Motopa. PazHo-
BUJIHOCTH, XapakrepucTuku. Haznauenne. Cnocod NOIKIIOUEHHUS).

IIpuémpbl padoThl pyYHbIM HHCTPYMeHTOM. COOpKa KopIlyca KBaJpoKonrTepa.
(4 gac.)

Teopusa: 1lpuémsl pabOTEl PyYHBIM MHCTPYMEHTOM. TexHHMKa 0€30MacCHOCTU IMPH
pabote pyunbsiM HHCTpyMeHTOM (Ha3Hauenue pyunoro unctpymenra. [IpaBuia 6e3omac-
HOW pabOThI IPU UCIIOJIB30BAHUU PYYHOT'O HHCTPYMEHTA).

Ipakxmuxa: COopka KopIyca KBaJIpOKOITEpA.

ITaiika (4 yac.)

Teopusi: OcHoBbI maiiku. TexHHKa 0€30MaCHOCTH MpU padboTe € MasTIbHUKOM
(Hasnauenue naiiku, eé npumeHenue. [IpaBuia 6e3omacHoro odpaiieHus nmpu padoTe ¢
MasIbHUKOM).

IIpakmuka: HapamuBaHue NpoBOJOB OT OECKOJIEKTOPHOTO IBUTATEIIS.

Peryasitop ckopoctH (2 4ac.)

IIpakmuxka: llonkntouenue perynstopa ckopoctu. [Togdop onTuMansHOTO MecTa
Ha KOPIyce KBaAPOKOITEpa AJIsl €ro KPEIrIeHUs.

IoseTHplii KOHTPOJLIEP. Becko/uiekTOpHbIE NBUraTesn (4 4yac.)

IIpakxmuka: YcTaHOBKA U MOAKJIIOUYEHUE MTOJIETHOTO KOHTPOJIIEpa: BBIOOP OpUEH-
TaI[MU 110 HAIPaBJICHUIO JTy4eil KBaJApOKONTepa, BEIOOP MPaBMIBHOTO CIIoco0a Kperie-
HUS K KOPITyCy KBaJpoKomnTepa. YTeHne cXeMbl HOJKIIOUYEHHS U PABUIIBHOE MOKII0Ye-
HUE CUTHAJIBHBIX [TPOBOJIOB OT PETYJIATOPOB BpaieHus. [IpoBepka HanpaBieHus Bpalle-
HUsT MOTOpOB. [loakiroueHre MOJETHOrO KOHTposuiepa K KoMmmberoTepy. Hactporika
cpenbl mporpamMmmupoBanus Arduino. BricTaBneHrne onTUMalIbHBIX 3HAYSHH B HACTPOI-
Kax rpaduueckoro uHrepdeiica nmporpammel-koHpuryparopa PioneerStation

AxkkymyJsaTop. PadorocnocodHocthb cucrem. Kaauoposka (4 yac.)

IIpakmuka: BusyanbHas MpoBEpKa KayecTBa M MpaBWIbHOCTU cOOpku. [loaxmro-
yeHue akkymyssitopa. [IpoBepka padoTocrnoco6HocTH Beex y3i0B. KannbpoBka peryis-
TOPOB CKOPOCTH.

3amyck u moJietsl (20 vac.)

IIpaxkmuxka: Y craHOBKa IPOIEJUIEPOB, IPEANOJIETHAS TOATOTOBKA KBaPOKOIITEPA.
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[Tpo6ubiit  3amyck. KanuOpoBka opranos ynpasienus. [lepBbiil B3neT. 3aBucanue Ha
MaJjioi BBICOTHI B momernieHuu. KamnOpoBka opraHoB ynpasnenus. [Ipeanonernas mos-
rOTOBKAa. B3yer, 3aBucaHne Ha MAJIOW BBICOTE B IMOMEIICHUU. Y IEp/KaHHUE KBAIPOKO-
IIT€pa BPYUYHYIO B 33JJaHHBIX KOOPAUHATAX. Y IPABJICHUE MOJETOM HA MaJIOM BBICOTE 11O
TPACKTOPHHU. Y BEJIMYECHUE TUIOIIAN U BBICOTHI OJIETA

TexHuueckoe o0cay:;KUBaHUE. AHAJIN3 M10J1eTOB (2 4ac.)

Teopus: Texunyeckoe 0OCTyKMBaHUE KBAPOKOITEPA.

Ilpakmuka: AHanu3 NOJETOB, OUIMOOK MIUJIOTUPOBAHMUSL.

Pab6ora ¢ pynkuusvu (10 gac.)

Ilpaxmuxa: 1loakaroueHHE MOJIETHOTO KOHTPOJUIEpa K KOMIIbIOTEpY. BricTaBie-
HUE ONTHUMAJIbHBIX 3HAYEHUH B HACTpOMKaxX rpaduueckoro uHTepdeiica mporpaMmbl-
koH(puryparopa PioneerStation. Iloner ¢ ucnonbzoBaHueM (GYHKIUMNA aBTOMATU3AIUU
BHE nomenenus. [Iposepka paboTsl QpyHKUIMI aBTOMATU3aUU U JEHCTBUI MUIIOTa IpU
MMUTALMU HEIITATHOW CUTyaluu.

GPS-npuemnux (4 yac.)

IIpaxkmuxka: Tonkmouenne GPS-npuemuuka. Hactpoiika ero pabotsl. IIpoOHbIe
MOJIETHI C TECTUPOBAHUEM PaOOThI JAHHON (PYyHKLHUU.

Pa306opka (2 yac.)

IIpaxkmuka: Pa30opka KBaJpOKOITEpa HA COCTABHbBIE YAaCTU JJI MOCIEAYIOLIErO
UCIIOJIb30BaHUsI HOBOM T'PYNION 00yYaroUXCs.

1.4. IVTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE:

— OTBETCTBEHHOE OTHOIIEHWE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTBH, 00yUaro-
HIMXCSI K CAMOPA3BUTHIO M CAMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUYEHUIO U T10-
3HAHMIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO adbHEHIIeH HHANBUAYaJIbHON TPAEKTO-
pun oOpa3zoBaHus Ha 0a3e OPUEHTUPOBKU B Mupe mnpodeccuii U npodheccuoHaIbHbIX
MPEANOYTeHUH, C YU€TOM YCTONYMBBIX MO3HABATEILHBIX HHTEPECOB,;

— c(hOpPMHPOBAHO LETOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 00IIIECTBEHHON MPAKTUKU, YIUTHIBAIOIIEE COITUATBHOE, KYJIb-
TYpHOE, I3bIKOBOE, TyXOBHOE MHOT00O0Opa3re COBPEMEHHOI'O MUPA;

- chOopMHUPOBAHBI KOMMYHUKATHBHBIE KOMIIETEHTHOCTH B OOIIIEHNUN U COTPYIHU-
YECTBE CO CBEPCTHUKAMHU, IETbMU CTapILIEro U MJIAAIIEr0 BO3pacTa, B3pOCIbIMHU B MPO-
necce o0pa3zoBaTesIbHOM, OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIeI0BATEIbCKOM, TBOpUE-
CKOMW U JPYTUX BUJIOB JIEATCIIBHOCTH.

METAIIPE/IMETHBIE:

— YMEEeT CaMOCTOSITEJIbHO OIpPEACIISITh e CBOET0 00yUYeHUsl, CTaBUT U (HOpMy-
aupyeT Uit ce0st HOBbIE 3a/lauu B yu€0e M MO3HABATENbHOU JEATEIbHOCTH, PA3BUBAET
MOTHUBBI 1 UHTEPECHI CBOEU MTO3HABATEIILHOU IEATEILHOCTH;

— YMEeT CaMOCTOATENbHO IJIAHUPOBATh MYTH JOCTUXKEHUS IIeJIel, B TOM YHUCIIE
aNbTEpPHATHBHBIC, OCO3HAHHO BbIOMpaeT Hambosee >(PPeKTUBHBIC CIOCOOBI PEIICHHUS
y4eOHBIX U MTO3HABATEIbHBIX 33/1a4;

— YMEET COOTHOCUTb CBOM JIEUCTBHSI C IIIAHUPYEMBIMU PE3YyJIbTaTaMU, OCYLIECTB-
JSI€T KOHTPOJIb CBOEU JEATEIBHOCTH B MPOLIECCE NOCTHKEHUS pe3ysIbTaTa, ONpenesser
CrocoObl ACHCTBUN B paMKax MPEJIOKEHHBIX YCIOBUN M TpeOOBaHU, KOPPEKTUPYET
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CBOH JICVCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

— yMEEeT OIIEHUBATh MPABWJILHOCTh BBITIOJHEHUS y4eOHOH 3a1a4yn, COOCTBEHHBIC
BO3MOYKHOCTH €€ PELICHHUS;

— BJIaJICET OCHOBAMHM CaMOKOHTPOJISI, CAMOOILICHKH, MPUHSITUS PEHICHUN U OCy-
HIECTBJICHUS] OCO3HAHHOTO BHIOOpA B yUeOHOM M MO3HABATEIbHON J1€ATEIbHOCTH;

— yMEeT OpraHU30BbIBATh Y4€OHOE COTPYTHUUYECTBO U COBMECTHYIO JEATEIbHOCTD
C YUUTEJIEM U CBEPCTHUKAMU; paboTaTh MHAUBUAYAJIBLHO U B TPYIMIE: HAXOAUTH 0011Iee
pelieHue u paspeniaTb KOHMOIMKTH HA OCHOBE COTJIACOBAHUSI TIO3UIUHN U yUETa UHTEpE-
coB; GOpMYJIUPOBATH, APIYMEHTUPOBATh U OTCTaUBAaTh CBOE MHEHHE.

I[TPEAMETHBIE:

Obyuarowuiica 3naem: TpaBwiIa 06€30mMacHON pabOThl MHCTPYMEHTOM; IpaBUiia
0€30MacHOro yIpaBJICHUs] KBaJAPOKONTEPOM; OCHOBHBIE KOMIIOHEHTHI KOHCTPYKTOPOB;
KOHCTPYKTHUBHBIE OCOOCHHOCTH PA3JIMUHBIX MOJIENICH, COOPYKEHUN U MEXaHNU3MOB; KOM-
NBIOTEPHYIO Cpeay, BKIIOYAIONIYI0 B ce0si rpaduuecKuil A3bIK MPOrpaMMUPOBAHUS;
BUJIbI MOJBWKHBIX U HETOJIBUKHBIX COCIMHEHUN B KOHCTPYKTOPE; OCHOBHBIC MPUEMBI
COOpKH KOMITOHEHTOB; KOHCTPYKTHBHBIE OCOOCHHOCTH Y3JIOB KBAaJpPOKOMTEPA; CIOCO0
nepesayu mporpaMMebl B MOJIETHBIA KOHTPOJUIEP; CAMOCTOSTENBHO PEIIATh TEXHUYECKUE
3aJlayy B Mpolecce COOPKU KOHCTPYKTOpa (TUIAaHUPOBAHUE MPEACTOSIINX ACHCTBUH, ca-
MOKOHTPOJIb, IPUMEHSTH MOJTYyUYECHHbIE 3HAHUS, IPUEMBI U ONBIT KOHCTPYUPOBAHHUS C UC-
MOJIb30BAHUEM CIEIIUATBHBIX JIEMEHTOB, U APYTHX OOBEKTOB U T.]I.)

Obyuarowutica ymeem: KOPPEKTUPOBATH MPOTPAMMBI IIPU HEOOXOAMMOCTH; MPHU-
HUMAaTh WIM HaMeudaTh y4eOHYIO 3aJlauy, ee KOHEYHYIO 11eJib; TPOTHO3UPOBATh PE3yJib-
TaThl PaOOTHI; TUTAHUPOBATH XOJ1 BHITIOJHEHUS 3aaHUs; PAIMOHAIIBHO BBITIOIHATH 3a/1a-
HUE, PYKOBOJIUTH paOOTON TPyIIbl WM KOJJIEKTHBA; YIPAaBISATh KBAJAPOKOITEPOM
BHYTPH MTOMEIIECHUS U HA YJIUIIE.



2. KOMILIJIEKC OPTAHU3AIIMOHHO-TEJATI'OTHYECKHX YCJOBUM
2.1. KAJIEHJIAPHBI YYEBHBIN TPA®UK

[TpogomxurensHOCTh yueOHOTO Tofa coctaBiseT 39 Henmenb. [IpomomxuTens-
HOCTb yUEOHBIX 3aHATHI — 35 Helleb.

VY4eOHbIil TpoLecc OpraHu3yeTcs o0 y4eOHbIM YETBEPTM, Pa3/ICICHHbIM KAaHUKY-
Jamu. B TeueHne yueGHOro rojia mpeycMaTpuBarOTCsl KaHUKYJIbl B 00beMe — 4 Henenu

KoHkpeTHbIe 1aThl HAYana 1 OKOHYAHUS YUEOHBIX YETBEPTEH, KAHUKYJI €KETOAHO
YCTAHABIIMBAIOTCA TOA0BBIM KaJICHAAPHBIM yU€OHBIM Ipa)uKoM, yTBEPHKAAEMbIM ITPHKa-
30M JIUPEKTOPA YUPEIKICHHUSL.

2.2. YCJIOBUA PEAJIM3ALINUA ITPOT'PAMMBbI

MarepuajbHO-TEXHUYECKOE OOecredeHue: Y4UeOHO-METOIUUECKUN KOMILIEKT
['eockan [luonep MuHu, 3apsaiHOE YCTPOUCTBO, HAOOP PYUYHOrO MHCTPYMEHTa, cpela
nporpammupoBanus Python, unctpykuus no coopke I'eockan ITuonep Munu, MynpTu-
MeJIMitHOE 000pyI0BaHNuEe (HOYTOYK, IKpaH, IPOCKTOP).

Kanposoe obecneuenune: nporpaMmy peann3yeT neaaror JoMOIHUTEIbHOro 00pa-
30BaHUs C BBICUIMM WUJIU CpeAHE-NPO(PECCUOHAIBHBIM MEJarorHueckuM 00pa3oBaHUEM,
COOTBETCTBYIOIIUN TpeOOBaHUSAM NPOGECCHOHATIBLHOTO CTaHAapTa Neaarora JOMOJIHU-
TEJIBHOI0 00pa30BaHMUsL.

2.3. POPMbBI ATTECTAIIMU/KOHTPOJIA

dopmbl oTCIEKMBAHUA U (PUKCAIUM 00pa30BaTEIbHBIX Pe3yJbTATOB.

[Tporpamma mpemycMaTpuBaeT pa3audHbie (POPMBI U METOJBI KOHTPOJIS YIeOHOM
U TPYAOBOU ACATEIBHOCTH: JUISl TEKYIIETO KOHTPOJIS UCIIOJIB3YIOTCSI CAaMOCTOSATEIbHBIC
paboTHI.

@opmMbl IpeTbsIBJIEHUS U TEMOHCTPALIMU 00Pa30BaTeJIbLHBIX Pe3yJIbTATOB.

[Iporpamma mpemycMaTpuBaeT I MPOBEPKU PE3yJIbTATOB 1O MU3YYCHHUIO BCETO
IPOTrPAMMHOTO OOyYCHHS — YMEHHUE YIIPABIIATH JIETATSIBHBIM alapaToM.

2.4. OHEHOYHBIE MATEPUAJIbI

COPEBHOBAHHS;
y4eOHO-HUCCIIeI0BAaTENhCKUE KOH(PEepeHIINH;

MIPOCKTHI;

OT3bIBbI IIPEMOABATENS U POJUTENICH YUEHUKOB Ha CAUTE IIKOJIBI.



2.5. METOANYECKUE MATEPHUAJIbBI

MeToabl 00y4eHus.

[To Bugam nesTenbHOCTH:

" 00BLACHUMENLHO-ULTIOCMPAMUBHDIL — TIPUMEHSETCSI YCTHOE WM TeYaTHOE
CJIOBO, a TaKXe HaOJ0JaeMbIe TIPEIMETHhI, SBJICHHUS, HATJISAHBIC TOCOOUS, HAITpaBJIeH Ha
MOJTyYE€HHUE HOBBIX 3HAHUM;

" PenpoOyKmueHbslii — MIPUMEHSETCS Ha MPAKTUYECKON YacTH 3aHSATUS — YUUTEIb
MTOKA3bIBAET, YYEHUK CTApacTCs IMOBTOPUTH, HAMPABIEH HA Pa3BUTHUE MPAKTUYECKHUX
HaBBIKOB.

[To uctounnkam UHGOPMALIUHU:

= cno6ecHblil — O0BSICHEHNE, MHCTPYKIMS, Oecea, JIeKIus;

" JeMOHCMPAYUOHHDI — IPUMEHSIOTCS KAPTUHKH, PUCYHKH, WIUTIOCTpaluu, (o-
Torpaduu ¢ ONMCaHNUEM BBHITIOJIHECHHS PaOOTHI;

" ppakmuvecKkuii — OCHOBaH Ha MPAKTUUYECKOU NEeSITEIbHOCTH Yu-cs, popMupyer
MPAKTUYECKUE YMEHHS U HABBIKHU.

®opMbI OpPraHu3anuu 00pa3oBaTeJIbHOr0 NMpoLecca: WHANBUyalbHasA, TPyM-
I10Bast AEATENbHOCTb.

@opMbl OPraHM3anMu y4e0HOT0 3aHATHS. JICKIHUsA, Oecena, JEMOHCTpalUs,
MPaKTHKA.

AJroputm y4eOHoro 3ansarusi. [lo cBoeil CTpykType — 3aHsITHE KOMOMHUPOBAH-
HOE, Ha HEM MpeAyCcMaTpPUBAETCsl CMEHA METOJI0OB O0YUCHHUS U JIEATEIIbHOCTH BOCIIUTAH-
HUKOB.

B KOMOMHUPOBAHHOM 3aHATHH MOKHO BBIJICIUTh OCHOBHBIC JTaIlbI:
OpraHn3aiiMOHHBIA MOMEHT.

AKTHBHU3ALKS U aKTyalu3alys paHee U3y4YeHHOro MaTepuania.
OOBsicHEHHE HOBOTO MaTepuara.

[Ipaktruueckas pabora.

ITonBeneHue UTOroB.

bW e
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AHHOTAIUA

[Tporpamma «KBAJIPO TOYKA)» TexHM4ECKOIl HAPaBJIEHHOCTH.

B Poccun pa3BruBaroTCss HAHOTEXHOJIOTHH, AIEKTPOHUKA, MEXaHUKA U IPOrPAMMHU-
poBanue. ¥Ycnexu ctpanbl B XXI Beke Oy1yT onpeaensTh He IPUPOIHbBIE PECYPCHI, & YPO-
BEHb MHTEJUIEKTYaJIbHOIO MOTEHIMANA, KOTOPBIA ONpPEEseTCs] YPOBHEM CaMbIX Iepe-
JIOBBIX HA CETOJHAIIHUNA JIEHb TEXHOJIOTHHA. YHUKAIBHOCTh OCCIUIOTHBIX TE€XHOJIOTUHN
3aKJII0YAETCsl B BO3MOXKHOCTU OOBEIMHUTH KOHCTPYUPOBAHUE M MPOrPAMMHUPOBAHUE B
OJIHOM KypcCe€, 4TO CIOCOOCTBYET Pa3BUTHIO MH)XEHEPHOI'O MBIIIJICHUS, Yepe3 TEXHUYE-
CKO€ TBOPYECTBO.

TexHn4yeckoe TBOPUECTBO — MOIIHBIA HHCTPYMEHT CUHTE3a 3HAHUM, 3aKJIa/IbIBA-
IOIIMNA TIPOYHBIE OCHOBBI CUCTEMHOTO MbIIIUICHUS. TakuM 00pa3oM, HHKEHEPHOE TBOP-
4eCTBO M JIaDOpAaTOpHBIE HCCIENOBAaHUS — MHOIOIPaHHas JAEATEIbHOCTb, KOTOpas
JOJIKHA CTaTh COCTABHOM YACThIO MOBCETHEBHOM KU3HU KaKJ10r0 00y4aronerocs.

OO0pazoBaTenbHbIA IPOLIECC MO3BOJSET PEOCHKY alalTUPOBATHCA K Pa3IudHbIM
CUTYALMSIM JIMYHOCTHOTO Pa3BUTHS; MPAKTUUECKHUE 3aJaHUsI CITIOCOOCTBYIOT PA3BUTHIO Y
JieTell yMEHUN KOHCTPYHPOBATh U MPOrPaMMHPOBATh OECIUIIOTHBIE JIETATEIbHbBIE alllla-
paThl; MporpaMMa UHTETPUPYET B c€OE TOCTUKEHUS COBPEMEHHBIX U MHHOBALIMOHHBIX
HaIpaBJICHUI B MaJION OECIMIIOTHOM aBUAIIMH; OCBOCHUE MaTepHraia B OCHOBHOM MPOUC-
XOJUT B IPOLIECCE MTPAKTUUECKON AEATEIBHOCTH.

Anpecat nporpammsl: oOy4daroruecst ot 10 go 15 ner, 5-9 knaccsl.

YPpoBeHb NPOrpaMMbl CTAPTOBBIH.

O6beM nporpamMmbl, CPOK OCBOEHUS MPOTrPaMMBbl: IPOrpaMMa paccyuTana Ha 1 roa
oOyuenusi, 35 yueOHbIX Hefenb, /0 yacoB. 3a JaHHBIN IEPUO]] yYalllhecs YCIeBaloT YCBO-
UTb COJIEPKAHUE IPOIPAMMBI.

Ilens mporpaMMel: 00y4eHHE BOCIIUTAHHUKOB OCHOBAaM POOOTOTEXHUKHU, YCTPOIi-
CTBa OECHUJIOTHBIX JIETATEIbHBIX allapaToB, NporpaMMHpoBaHus. Pa3Butue TBOpUe-
CKHUX CIIOCOOHOCTEH B MPOLECCe KOHCTPYUPOBAHUS U IPOESKTUPOBAHUS U COOPKH.

CBEJIEHHUA O PABPABOTUHUKE

Cratuunas JnpBupa CepreeBHa, yUYUTENb TEXHOJIOTHH, NTEPBOI KBaTU(UKAIIMOH-
HOU KaTeropuu, cpeiHee crenuaibHoe 00pa3oBaHueE.
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CIIMCOK JIMTEPATYPBI

Cnucoxk HOpMATHBHO-TIPABOBBIX JOKYMEHTOB

1. ®epepanbubiit 3akoH 0T 29.12.2012r. Ne 273-03 «O6 ob6pazoBanuu B Poccuii-
ckoii @enepauun» (nanee — O3);

2. ®enepanbhbiii 3akoH PO ot 14.07.2022 Ne 295-®3 «O BHeCEeHUU U3MEHEHUM B
DdenepanbHbIi 3akoH «O0 00pa3zoBannu B Poccuiickoit depepariuny;

3. ®enepanbubiii 3akoH PO o1 24.07.1998 Ne 124-D3 «O0 0CHOBHBIX rapaHTHSIX
npaB pedenka B Poccuiickoit deneparum» (B peaakiuu 2013 r.);

4. KoHuenmusi pa3BUTHsL JOTOJHUTEIBHOTO obOpaszoBanusa nerei 10 2030 roxa,
yTBepxkIaeHHOU pacniopsbkeHueM [IpaButensctBa PO ot 31 mapra 2022 r. Ne 678-p;

5. Va3 Ilpe3unenta Poccutickoit @eneparuu ot 21.07.2020 Ne 474 «O namuo-
HaJIbHBIX 1eNsX pa3Butus Poccuiickoit @enepanuu Ha nepuon 1o 2030 rogay;

6. Yka3 IIpesunenta Poccuiickoit @eneparuu ot 09.11.2022 No 809 «O0 yTBep-
*kaeHuu OCHOB TOCYJIapCTBEHHOM MOJUTUKH MO COXPAHEHUIO M YKPEIUICHUIO TPaJaUIlu-
OHHBIX POCCUNCKUX TyXOBHO-HPABCTBEHHBIX LICHHOCTEM».

7. IlocTtanoBienne ['1aBHOTO TOCYAapCTBEHHOTO CaHUTapHOro Bpada Pd ot 28
ceHTa0ps 2020 r. Ne 28 «O06 yTBepxkaenuu canutapubix npasui CII 2.4.3648-20 «Canu-
TapHO-3MUAEMHUOJIOTHUYECKUE TPEOOBaHUS K OpraHU3allusIM BOCITUTAHUS U O0YUYEHUSI, OT-
JIbIXa U 037I0POBJICHMS ieTer u monoaexu» (nanee — CanlluH);

8. IlocranoBienue [’ mTaBHOTo rocy1apCTBEHHOTO CAaHUTapHOTro Bpaya PO ot 28 saH-
Bapsi 2021 r. Ne 2 «O0 yTBEpKI€HUN CAHUTAPHBIX MIPABUI U HOPMY;

9. IlocranoBnenue IlpaBurensctBa Poccuiickoii ®enepannu ot 11.10.2023 Ne
1678 «O06 ytBepxkaenuu [Ipapui npuMeHeHUs! OpraHU3aIUsIMU, OCYIIECTBIISIIONTUMU 00-
pa30BaTENbHYIO NIEATEIbHOCTh, AJEKTPOHHOTO OOy4YeHMs], AUCTAHIIMOHHBIX 00pa3oBa-
TEJIBLHBIX TEXHOJOTUHN TP peaTu3alii 00pa30BaTEIbHBIX TPOTrPAMM))

10. ITpuka3z Muntpyaa Poccuu ot 22.09.2021 N 6521 "OO0 ytBepxaeHuu npodec-
CHOHaJILHOTO cTaHAapTa "llegaror HOMOIHUTEILHOIO OOpa3oBaHus ACTEH U B3POCIbIX"
(3apeructpupoBano B Muntocte Poccun 17.12.2021 N 66403);

11. IIpukaz MunucrepctBa npocseuieHuss PO ot 27 urona 2022r. N629 «O6
yTBepxkaeHun [lopsaka opraHu3zanuy U OCYIIECTBICHUS 00pa30BaTEeIbHOM JeSITENBHO-
CTH TIO JIOTIOJHUTEIBLHBIM 00111e00pa3oBaTeIbHBIM porpamMmmam» (fnanee — [lopsinok);

12. Ilpuka3z MunuctepctBa npocseriernss PO ot 03.09.2019 Ne 467 «O06 yTBep-
xaeHuu LlemeBoit Moaen pa3BUTHs PETMOHATIBHBIX CUCTEM JIOTIOTHUTEIHLHOTO 00pa3o-
BaHUSA JETEY;

13. IIpuka3 MuHHCTEpCTBa HAYKHU U BhICIIET0 oOpazoBanus PO u MunucrepcrTa
npocsetnienust PO ot 5 aBrycta 2020 r. Ne 882/391 «O6 yrBepxknennu [lopsiiok opranu-
3aIMH U OCYIIECTBIIEHUST 00pa30BaTEIBLHOM NEITEILHOCTH MPU CETEBOM (hopme peann3a-
1K 00pa30BaTEIBHBIX MPOTPAMM)»

14. ITucbmo MunoOpuayku Poccuu Ne 09-3242 ot 18.11.2015 «O HanpaBieHUn
uHpopmarm» (BMecte ¢ «MeTogu4eCKUMHU PEKOMEHIAIUSIMU 10 TTPOSKTUPOBAHUIO JI0-
MOJTHUTEIBHBIX  OOIIEpa3BUBAIOIIMX MporpaMM (BKJIIOYash Pa3HOYPOBHEBBIE IIPO-
IPaMMBI)»;

15. [Tucekmo Muno6pnayku Poccum ot 28.08.2015 No AK-2563/05 «O Metoauye-
CKUX peKoMeHAausIX» (BMecTe ¢ «MeToIMYeCKUMH PEKOMEH IAllUSAMHU 110 OpraHU3aliu
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00pa30BaTEeNbHOM JAESITENPHOCTH C MCMIOJIb30BAaHUEM CETEBBIX (POPM peanu3aluu oopa-
30BaTEIbHBIX MPOrPAMMY.

16. IIlucemo MunucrepctBa npocsemenus: PO ot 30.12.2022 N Ab-3924/06 "O
HaIlpaBJICHUU METOINYECKHX peKoMeHaanui'" (BMecTe ¢ «MeToaquuecKuMy peKoMeH/1a-
usiMu «Co3/laHue COBPEMEHHOTO MHKITIO3UBHOTO 00Pa30BaTeIbHOTO MPOCTPAHCTBRA AJIs
JIeTel ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0OPOBBS U IeTEH-UHBATUAOB Ha 0aze oOpa-
30BaTENIbHBIX OpPraHU3alNi, peanu3yoUMX TOMOJHUTEIbHbIE 0011e00pa3oBaTebHbIE
nporpaMmsl B cyObekTax Poccuiickoit denepanmmy)

17. ITucekMo MunuctepctBa nipocsenienust Poccutickoit deaepanun ot 07.05.2020
Ne BB-976/04 «Pexomenaaiuu no peain3ald BHEYPOUHOH AESITEIIbHOCTH, IPOrPAMMBbI
BOCITUTAHUSI U COLMAIN3ALUU U JIOMOJHUTEIBHBIX 00111€00pa30BaTeNbHBIX MPOTPaMM C
MPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUIY;

18. IIpukaz MunuctepcTBa 00pa3oBaHus U MOJIOACKHON MoauTuku CBepiioB-
ckoi obnactu ot 30.03.2018 1. Ne 162-]1 «O06 yTtBepxkaeHun KoHuenuuu pa3Butus 00-
pa3zoBaHus Ha Tepputopun CBepIoBCcKoi 00actu Ha iepuoa 10 2035 rogay.

19. Ilpukaz MunuctepcTBa 00pa3oBaHMs U MOJIOACKHON MOIUTUKA CBEpiIoB-
ckoi o0nactu ot 29.06.2023 1. Ne 785-]1 «O06 ytBepxkaeHun TpeboBaHUM K yCIOBHIM U
MOPSJIKY OKa3aHMs rOCYIapCTBEHHOM YCIyTy B cCOLMalIbHOM cdepe «Peanuzanus nonod-
HUTEIBHBIX 00Pa30BaTENbHBIX MPOTPAaMM B COOTBETCTBUU C COLIMAIBHBIM CepTU(dHKA-
TOM».

20. YcTaB yupexaeHus.

Jlureparypa 1yis megaroros

1. Peanm3zanusi TUOBBIX MAaHEBPOB YETHIPEXBUHTOBOI'O BEpTOJETa [DIEKTPOH-
el pecypc] / F0.C.benunckas // MonoaexxHpli HayYHO-TEXHUYECKUNA BECTHUK. —
MI'TY wum. H.D. baymana, 2013. — Ne 4. — Pexum pgocrymna:
http://sntbul.bmstu.ru/doc/551872.html. ([lata oopamenus: 31.10.2016).

2. l'yppsanoB A. E. MonenupoBaHue ynpaBieHUsI KBAJIPOKONTEPOM [DIIEKTPOH-
Helil pecypc| / A. E. I'ypbsiHoB // Unxenepnsiii BectHuk. — MI'TY um. H.O. baymana,
2014. — Ne 8. — Pexxum noctyma: http://engbul.bmstu.ru/doc/723331.html. (/Iara o6parie-
uus: 31.10.2016).

3. OCHOBBI a3pOJMHAMUKYU U JUHAMUKH TIOJIETa [ DNEKTPOHHBIN pecypc]. — Pura,
2010. - Pexum J0CTymna:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf. — (/lara
obpamenus: 31.10.2016).

4. KanataukoB A.H. [lomycTuMbie TpOCTPaHCTBEHHBIE TPACKTOPHHU OECIUIIOT-
HOTO JIETATEIPHOTO anmnapara B BEpTHKaJILHOM TIOCKOCTH [ DNeKTpoHHbIHN pecype]/ A.H.
Kanataukos, A.I1. Kpumenxko, C.b. Tkaues // Hayka u o6pazoBanne. — MI'TY um. H.O.
baymana, 2012. — Ne 3. — Pesxum nocryma: http://technomag.bmstu.ru/doc/367724.html.
([ara obpamenus: 31.10.2016).

5. MaprteiHoB A K. DkcniepumenTtanbhas adpoauHamuka [Tekct] / A.K. MapThbi-
HOB. — M.: ['ocyiapcTBeHHOE U3/1aTeIBCTBO OOOPOHHOM NMpoMbIlIeHHOCTH, 1950. — 479
C.

6. Mupomnuk 1.B. Teopus aBTomatndyeckoro ynpaniieHUs. JINHENHbBIE CUCTEMBI
[Texct] / U.B. Mupomnuk. — CII6: ITurep, 2005. — 337 c.

7. https://docs.geoscan.aero/ru/master/index.html# - noxymenranus «I'eockan
[Inonep»
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http://sntbul.bmstu.ru/doc/551872.html
http://sntbul.bmstu.ru/doc/551872.html
http://engbul.bmstu.ru/doc/723331.html
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
http://technomag.bmstu.ru/doc/367724.html
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Cnucok pecypcoB 1Jid eTeit

1. Jleknuu ot «Kontep-3kcmpece» [DekTpoHHbIM pecypc]. — Pexxum nocryna:
https://youtu.be/GtwG5ajQJVA?t=1344.

2. Jlexuuu ot «KonTep-3kcnpecc» [DNEKTpOHHBIN pecypc]. — Pexum pocrtymna:
https://www.youtube.com/watch?v=FF6z- bCo3T0

3. KUTel xkBampokonTtepoB [DIEKTpOHHBIM pecypc]. — Pexum gocryna:
http://alexgyver.ru/quadcopters/.

14


https://youtu.be/GtwG5ajQJvA?t=1344
http://www.youtube.com/watch?v=FF6z-
http://alexgyver.ru/quadcopters/

BpCMSI U MCCTO IIPOBCACHUA 3aHATUN — B COOTBETCTBUHU C paclIiCaHnucM, YTBCPKICHHBIM

HPUJIO’KEHUE

Kanenaapubiid (TeMaTHYeCKHA) IJIAH

JUPECKTOPOM.
Ne KosmyectBo ®opma KOH-
Jdara Tema 3aHsATHSA ®opma 3aHATHHA
n/n 4aco0B TPOJIs
BBoaHoe 3aHsiTHe (2 yaca)
BBonHoe 3ansaTre. TexHuka 6ezonacHoctd. | OObsICHEHHUE, 1EMOH- .
OpoHTaNBHBII
1 HUcropus pa3sutus. Ilokas Buaeo poaukoB | CTpalus, MpakTude- 2 oIIDOC
0 KBaIPOKONTEPAX. CKOE 3aJIaHue P
YueOHO-MeTOANYECKMI KOMILIEKT (2 yaca)
. OObsicHeHnE, TEMOH- .
Y4eOHO-MEeTOJMYECKN KOMITIIEKT, 3Ha- DpoHTATBHBIN
2 CTpaIysi, IpaKTHyIe- 2
KOMCTBO C JETalsIMA KOHCTPYKTOpPa orpoc
CKOE 3aJIaHue
Jeranu u y3asl kBaapokontepa (10 yacon)
OObsicHeHnE, TEMOH- .
AxxymynsTop. TexHrka 6e30macHOCTH DpoHTaNBHBII
3 CTpaIsi, IpaKkTHye- 2
IpH 00pAIIEHNHN C aKKyMYJISITOPOM. orpoc
CKOE 3aJIaHue
BeckonnexTopHble ABUraTeNn. TexHUKa OObsicHeHnE, TEMOH- .
DpoHTaNBHBII
4 6e30macHOCTH IIpU 0OpaIeHu: ¢ 6ecko- CTparus, IpaKTuye- 2 oIDOC
JICKTOPHBIM JBHraTeJIeM. CKO€ 3aJlaHue P
IMonetHsiit koHTpOsUIep. Texnuka 6e3onac- | OOBsICHEHHUE, TEMOH- DOOHTAILHLI
HOCTH NP 0OPAIIIEHUH C MOJICTHBIM KOH- CTpauus, IpaKTuie-
S 6 ’ 2 onp ocC
TPOJJIEPOM. CKO€ 3aJlaHue P
ITpuémuuxk. Ilynst ynpasnenus. Texnuka OO0mBscHEeHNE, IEMOH- DPOHTATBHbL
6 6e30MacHOCTH IIpH OOpaIIEHUH ¢ TIPUEM- CTparysi, IpaKkTHye- 2 onp oc
HHUKOM, TyJIbTOM YTIPABJICHHUSL. CKO€ 3aJlaHne P
Perynsarop ckopoctu. Texauka 6e3onacHo- | OObscHEHUE, TEMOH- DOOHTATLHLL
7 CTH TP OOPAIIECHNH C PETYIISITOPOM CKO- CTpanusi, IpaKTHie- 2 orf oc
pOCTH. CKOE 3aJlaHue P
HEMBI Thl PYYHBIM HHCTPYMEHTOM. Il Ba/l nT 4
Hpné a0o c enToM. COopka kopmyca KBaapokonrepa (4 yaca
[Tpuémbl paboTs! pydHBIM HHCTpYMEHTOM. | OOBsSICHEHHE, 1EMOH- DOOHTAILHLL
8 TexHuKa 6€30MACHOCTH MIPH PadOTE pyU- CTpaIysi, IpaKTH4e- 2 orf oc
HBIM HHCTPYMEHTOM. CKOE 3aJlaHue P
OObsicHeHnE, TEMOH-
[IpakTuueckas
9 Cbopka KopIryca KBaJJpoKonTepa CTpanusi, IpaKTHie- 2 aGoTa
CKO€ 3aJlaHne P
IMajika (4 yaca)
. OObBsICHEHHE, IEMOH- .
OcHoBsI naiiku. TexHuka 6€30macHOCTH DpoHTaIBHBII
10 cTpauusi, IpaKTuye- 2
pu paboTe ¢ MasIIbHAKOM. onpoc
CKO€ 3aJJaHne
OObBsICHEHHE, IEMOH-
HapammBanue npoBoIOB OT OECKOIIIEK- [IpakTuueckas
11 CTparysi, IpaKkTHye- 2
TOPHOTO JABUTATEI. pabota
CKO€ 3aJ]aHne
Peryasitop ckopoctu (2 yaca)
OOBsICHEHHE, IEMOH-
[IpakTrueckas
. 9 -
12 TToaxmrouenne peryasaTropa CKOPOCTH cTparys, MPaKTH4e 2 aGora
CKO€ 3aJjaHue P
IoneTHblii KoHTpOJLIEP. BeckonekTopHble ABUraresau (4 yaca)
VYcTaHOBKA U NOAKIIOUEHHE OJIETHOTO
OObsicHeHnE, 1EMOH-
koHTpoJutepa. [ToxiroueHne 6eckoIeK- [MpakTHyeckas
13 . CTpalusl, IpaKTuye- 2
TOpHBIX JABHUrareseil. [IpoBepka Hanpasie- pabora
CKO€ 3aJjaHue
HUSL BpalllCHHS.
IToxkmroueHue NOJETHOTO KOHTPOJLIEpa K
OObsICHEHHE, TeMOH-
KOMITBIOTEpY. 3arpy3Ka IpOIIMBKY B Ia- [MpakTHyeckas
14 CTparusi, IpaKTuue- 2
MSTb TIOJIETHOTO KOHTpoJuiepa. BricTaBie- pabora

HHE ONTUMAJIbHBIX 3HAYEHUI B HACTPOMKAX

CKOC€ 3aJJaHHuC
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Ne KosanuecTBo ®opMa KOH-
Harta Tema 3ansTus ®opma 3aHATHS
n/n 4ac0B TPOJIs
rpaguyeckoro HHTepderica mporpaMmmebl-
KOoH(Uryparopa
AxkkymyasTop. Pa6orocnocodnocts cucrem. Kasmmoposka (2 yaca)
[oaxmouenue akkymyssitopa. IIposepka OObsicHeHnE, TEMOH- IMpaktucckas
15 paboTtocrniocobHocTH Beex cucteM. Kanub- | crpamust, npakruye- 2 apGOTa
POBKa PETYJISITOPOB CKOPOCTH. CKOE 3aJIaHue P
3anyck u nosertsl (20 yacoB)
OObsICHEHHE, TEeMOH-
[ToaroroBka KBaJpoKoITepa K IEPBOMY 3a- [MpakTHyeckas
16 CTpauusi, IpaKTHie- 2
MYCKY. Y CTaHOBKa IIPONEIUIEPOB. pabora
CKO€ 3aJJaHne
OOBsICHEHNE, TEMOH- TMpaxTuaeckas
17 IIpoGHsIif 3amyck 6e3 B3iéTa. CTpaIysi, IpaKkTHye- 2 560Ta
CKO€ 3aJJaHne P
ITepsrrii B31€T. 3aBUCcaHe HAa MaJOH BHI-
OOBsICHEHNE, TEMOH-
core. [IpuBbIKaHWE K MyJIBTY YIPABICHUS. [pakTrdeckas
, -
18 CTpAaIvs, IpaKTHIe 2
IIpoBepka paboT BceX y3II0B KBAIPOKO- CKOE 3aMaHHE pabota
nTepa.
. . OO0BsicHEHNE, IEMOH-
KoppekTtrpoBka 3HaueHHI B HACTpOIKax [pakTrudeckas
19 CTpauusi, IpaKTHie- 2
MPOLIMBKH. pabora
CKOE 3aJIaHue
OO®BsCHEHHUE, IEMOH- IMpakTueckas
20 [IpenmnonerHast MOArOTOBKA. CTparusi, IpaKTHye- 2 560Ta
CKOE 3aJIaHue P
. OO0ObsICHEHHE, TEMOH-
Baier, 3aBucanue Ha MaJlol BHICOTE B I10- [MpakTHyeckas
21 CTparusi, IpaKkTHuye- 2
MEIIICHHUH. pabota
CKOE 3aJIaHue
OO0O®bsIiCHEHHE, TEMOH-
YaeprkaHue KBaIpoKONTEpa BPYIHYIO B 3a- [pakTrudeckas
, -
22 CTpAaIHs, IPaKTHIe 2
JTAaHHBIX KOOPIUHATAX. pabota
CKO€ 3aJ]aHne
. OO0BsicHEHNE, IEMOH-
YupaBieHre OJIeTOM Ha MaJIOi BEICOTE [pakTrudeckas
23 CTpaIusi, IpaKTH4Ie- 2
0 TPAEeKTOPHH. pabota
CKO€ 3aJ]aHne
OO0BsicHEHUE, IEMOH- Mpaxrueckas
24 YBenudeHne mIomany u BEICOTHI TTOJIETa. CTpaIysi, IpaKTH4Ie- 2 560Ta
CKOE 3aJIaHue P
OO0®bsicHeHHE, IEMOH- MpaxTuueckas
25 YBenuueHue mioaad U BBICOTHI MOJIETA. CTpanus, IpaKkThye- 2 560Ta
CKOE 3aJIaHue P
TexHuveckoe 00cay:kuBaHue. AHAJIU3 M0J1eTOB (2 yaca)
CoobmieHne HOBBIX .
TexHnueckoe 00CITy)KUBaHUE KBaIPOKO- o DpoHTAIBHBIN
3HAHUH, OOBICHEHHE,
26 nrepa. AHaJM3 MMOJIETOB, OMIMOOK MUJIOTH- 2 ompoc. [IpakTu-
JIEMOHCTpalusi, Npax-
poBaHUs. gyeckas pabora
THYECKOE 3a/1aHHe
Padora ¢ pynkuusimu (10 yacos)
. . OObBsICHEHHE, IEMOH-
Hactpoiika ¢pyHKIH yaepKaHUS BBICOTHI [pakTudeckas
27 CTpalusl, IpaKTuye- 2
U Kypca. pabora
CKOE 3aJIaHue
OObsICHEHHE, TeMOH-
[Moner ¢ ucronp3oBaHUEM JaHHBIX (YHK- [MpakTuyeckas
28 it CTparusl, IpaKTuye- 2 aGota
) CKO€ 3aJjaHue P
OObsICHEHHE, IeMOH-
[Moner ¢ ucronp30BaHUEM JaHHBIX (YHK- [MpakTuyeckas
29 it CTpalusl, IpaKTuye- 2 aGota
’ CKOE€ 3aJIaHHe p
N OObBsICHEHHE, IEMOH-
IToner ¢ ucnonp3oBaHueM (PyHKIUHA aBTO- [IpakTrueckas
30 cTpauusi, IpaKTuye- 2
MaTHU3allnu. pabora
CKOE 3aJIaHue
. OObBsiICHEHHE, IEMOH-
IToner ¢ ucnonp3oBaHueM (QYHKIUHA aBTO- [IpakTrueckas
31 CTparysi, IpaKTHye- 2
MAaTH3aL|H. pabora

CKOC 3aJJaHNC

GPS-npuémuuk (4 yaca)
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Ne K
° osnye -
o/ Harta Tema 3ansTus ®opma 3aHATHS crBo Popma Kkon
JacoB TPOJIst
OO0bscHeH -
32 Honxmouenne GPS-npueMHuka. ObsCHeHHE, EMOR 5 IIpaxkTuyeckas
. T -
Hactpoiika ero paGoTsl. CTPAMI, NPAKTHHE pabora
CKOE 3aJIaHue
OOBsicHEHN -
33 [IpoOHbIe MOJIETHI C TECTUPOBAHHUEM Pa- CHEHHIC, JIEMOH 5 [MpakTHyeckas
N T -
00TbI JaHHOH (QyHKINU. CTPAHIA, NPAKTHHE pabora
CKOE 3aJIaHue
Pa3bopka (2 yaca)
OObsicHeHn MOH-
34 Pazbopka kBaspoKonTepa Ha COCTaBHBIC & AICMOH [MpakTHyeckas
qacTH CTpaIysi, IpaKkTHye- 2 6
CKOE 3aJIaHue pabora
OObsicHeHnE -
35 Pasbopka kBagpoKomnTepa Ha COCTaBHEIC » HOMOH [IpakTuueckas
qacTH CTpaIysi, IpaKTHye- 2 6
CKOE 3aJIaHue pabora
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