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1. KOMIIVIEKC OCHOBHbBIX XAPAKTEPUCTUK ITPOI'PAMMBbI

1.1. HIOACHUTEJIbBHASA 3AIIUCKA

HanpasjeHHOCTh IPOrpaMMbl TEXHUYECKASL.

JonoanurenbHasi odmepaspuBawmas nporpamma «KBAJIPO TOYKA» paspabdorana B
COOTBETCTBMH C HOPMATHBHOI 02301 JOKYMEHTOB:

1. ®enepanbubliii 3akoH 0T 29 nexadpst 2012 roxa Ne273 — @3 «O06 obpazoBanuu B Poccuiickoit
benepaum»

2. Pacnopstxenue IlpaButenbctBa PO ot 29.05.2015 roma Ne 996 — p «OO0 yrBepKiaeHUH
Crpareruu pa3sutus Bocriutanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga»

3. Pacnopsokenue IIpaButenbctBa PO ot 31.03.2022 r Ne678-p «O06 yrBepkaenun Konuenuuu
Pa3BUTHS JOTIOJHUTEIHHOTO 00pa3oBanus aeteit 10 2030 roma»

4. Tlpukaz MunucrepctBa obpazoBanusi U Hayku P® ot 23.08.2017 Ne816 «OO6 yTBepkaeHUn
[lopsinka TOpuUMEHEHHs OpraHu3alusMM, OCYLIECTBIISIIOIIMMU  0Opa30BaTEIbHYIO  JAESTEIbHOCTD,
AJIEKTPOHHOTO  OOYy4YeHMsI, JAWCTAHIUMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTMH TMpU  pealu3aluu
00pa30BaTeNIbHBIX IPOrPaMM»

5. Ilpuka3z MunnctepctBa npocsenieHus PO ot 09.11.2018 roga Ne 196 «O6 yrBepxkacHUN
[lopsinka opraHuM3alii W OCYIIECTBIIEHUS 0OO0Opa30BaTENbHOM MAEATEIBHOCTH MO JIOTIOJHUTEIbHBIM
o011eo0pa3oBaTeIbHBIM TPOrPaAMMaM»

6. HammonaneHbie mpoekt «OOpa3oBaHue» (macmopT yrBepkIeH mnpesuanymom CoBeTa TpH
[Ipesunente Poccuiickoit Penepanyii MO CTPATETMYECKOMY Pa3BUTHIO M HAUMOHAIBHBIM ITPOEKTAM
(mpotoko:n ot 24 nexabpst 2018 r. Ne 16).

7. Tlacmopt ¢enepanbHOrOo mpoekra "Ycmex Kaxaoro pedeHka" (yTBEp)KIEH Ha 3acelaHHuH
MMPOEKTHOTO KOMHUTETA M0 HAIHOHAIbHOMY mpoekTy "O0pazoBanue" 07 nexkadps 2018 r., mpotokon Ne 3);

8. N'ocynapctBennas nporpamma PO «Pa3Butrne 00pazoBaHus», YTBEP)KICHHAS TTOCTAHOBICHUEM
[TpaBurensctBa PO ot 26 nexadbpst 2017 roma N 1642.

9. Tlpukaz MunuctepcTBa 00pa30BaHUs M MOJIOACKHOW MOTUTHKA CBEpIIOBCKOM 00JIacTH OT
30.03.2018 r. Ne 162-I1 «O6 yrBepxkaeHun Kouienuuu pa3BUTHs OOpa30BaHUS Ha TEPPUTOPUHU
CeepaiioBckoit obsactu Ha niepuoa 10 2035 rogay.

10.  Mertoauueckue  pPEKOMEHIAIMM 1O  MNPOCKTUPOBAHUIO  JIOMOJHUTEIbHBIX
obmiepazpuBaomux mporpamMMm (ITucemMo MununcrepcTBa 00pa3oBaHuss W Hayku Poccuiickoii
Odenepanun Ne 09-3242 ot 18.11.2015 1.).

11. LeneBas mMonenb pa3BUTHS PETHMOHANBHBIX CHCTEM JOIMOJHUTEIBHOTO 00pa3oBaHUs AeTel
(VTBepxnaena [Ipukazom Munucrtepcta npocsemernus PO ot 03.09.2019 Ne 467)

12. [luceMo MunuctepcerBa npocsemienus PO ot 19.03.2020 Ne '/ — 39/04 «O nanpaBieHuH
METOJUYECKUX PEKOMEHJAIMi M0 peanu3alnuu 00pa30BaTelIbHBIX MPOTrpaMM HaYdalbHOTO OOIIEro,
OCHOBHOTO 001Iero, cpeaHero oOmero oOpa3oBaHHs W JIOTIOJHHUTEIBHBIX 0011e00pa3oBaTeNbHBIX
MPOrpaMM C IPUMEHEHHEM 3JIEKTPOHHOTO O0YyYEHUS U IMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUI.

13. IIucemo MunuctepcerBa IIpocsemenus PO ot 07.05.2020 Ne Bb-976/04 «O peanuzauuu
KYpCOB BHEYPOYHOW JIE€ATEIBHOCTH, IMPOTrpaMM BOCIUTAHUS U COLMATIU3ALUHU, JOMOJHUTEIBHBIX
o011epa3BUBAIOIINX [TPOrPAMM C UCITIOJIb30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI.

14. TlocranoBnenue ['maBHOrO rocyaapcTBEHHOro caHuTapHoro Bpaya P® ot 28 cenrsops 2020
roma Ne 28 «O6 yrBepkaenun canutapueix mnpaBun CIT 2.4 3648 — 20 «CanutapHo-
SMUJIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHM3alUsAM BOCIHUTAaHUE U OOy4EeHHUs, OTJbIXa U O37A0POBJICHUS
JETEN U MOJIOAEKUN.

15. IIpuka3z MunucrepcTBa Tpyaa u conanbHou 3amuTel Poccuiickoit @enepaunn ot 05.05.2018
Ne 298 "OO yrBepxkaeHun mpodeccuoHanbHOTO cTaHaapTa "[legaror AOMOTHUTENHLHOTO OOPa30BAHUS
JeTel U B3pOCIbIX"

16. ITocranoBnenue IIpaBurenscrBa CBepioBckoit obmactu ot 07.12.2017 roma Ne 900 — TIII
«O06 yrBepxkennn Ctpareruu pasBuTus Bocnutanusa B CBepanoBckoit obmactu 10 2025 rogay.

17. YcraB yupexxaeHus.



AKTyaJIbHOCTBH porpammbl. B Poccun pa3BuBaroTCs HAHOTEXHOJIOTUH, 3JIEKTPOHHUKA, MEXaHUKA
U TIporpaMMHUpoBaHue. Ycmexu crpanbl B XXI Beke OyayT Ompenenste HE HNPUPOIHBIE PECYpCHI, a
YPOBEHb MHTEJUIEKTYaJIbHOTO IOTEHIMaJIa, KOTOPBIM ONpEAeseTcs YPOBHEM CaMbIX IEPEJOBBIX Ha
CETONHSIIHUI J€Hb TEXHOJOTMH. YHHUKAILHOCTh OECHUIOTHBIX TEXHOJIOTHH 3aK/IIOYaeTcs B
BO3MOKHOCTH OOBEAMHUTH KOHCTPYUPOBAHUE U MPOrPaMMHUPOBAHHUE B OJHOM KYpCE, YTO CIIOCOOCTBYET
Pa3BUTHUIO UHKEHEPHOTO MBIIIEHHUS, YEPE3 TEXHUUECKOE TBOPUYECTBO.

TexHnueckoe TBOPYECTBO — MOIIHBIA MHCTPYMEHT CHHTE3a 3HAHUM, 3aKJIJbIBAIOLIUN [TPOYHBIE
OCHOBBI CHUCTEMHOrO MbllIeHUs. TakuM o00pa3oM, HMHXEHEPHOE TBOPUECTBO U JIaOOpaTOpHbIE
UCCIIEIOBAaHUSI — MHOTOTpaHHasl JeSATEIbHOCTb, KOTOpas [JOJDKHA CTaTh COCTAaBHOM 4YacCThbIO
ITOBCEIHEBHOM JKM3HU KaXKJI0TO 00Yy4aroIerocs.

OtianvuTebHbIe 0COOEHHOCTH NMPOrpaMMbl: 00pa3oBaTEIbHBINA MPOIECC MO3BOJSET PEOCHKY
aJanTUpoBaThCsl K  PAa3IMYHBIM  CHUTYallUsM JIMYHOCTHOTO  Ppa3BUTHSI; IPAKTUYECKHE 3aJaHUs
CIOCOOCTBYIOT pa3BUTHIO Yy JE€TeH yMEHUH KOHCTPYHpPOBaTh U MPOrpaMMHpPOBATh OECHMJIOTHbBIE
JeTaTeIbHBIE anaparhl; IporpaMMa HHTETPUPYET B ce0e TOCTUKEHUSI COBPEMEHHBIX U MHHOBAIIMOHHBIX
HampaBJICHUH B Majioil OeCHMIOTHOM aBHallMM; OCBOEHHE MaTepuana B OCHOBHOM IPOUCXOJUT B
MPOLECCE MPAKTUYECKON NEATEITbHOCTH.

Anapecat nporpammbl: oOyuatomiuecs ot 10 1o 17 nert, 5-11 knaccsl.

Bo3pactHbie ocobennocTu. [IporpamMma opueHTHpoOBaHa Ha JONOJHHUTEIbHOE OOpa3oBaHHE
yUalIuxcs CpeIHEero UIKOJIbHOTO Bo3pacta. OCOOEHHOCTHIO JETel ATOro BO3pacTa SBISETCS TO, UYTO B
3TOT NEPUOJ MPOUCXOTUT TJIaBHOE B PA3BUTHM MBIIUIEHUS — OBJAJEHUE IMOAPOCTKOM IPOLECCOM
o0pa3oBaHUs MOHATHM, KOTOPBHIA BeAeT K BbICIIEH (OpMe HHTEIUIEKTYaIbHOW NeATENbHOCTH, HOBBIM
crnocobam moBeneHus. OOIIEeHHE CO CBOMMH CBEPCTHUKAMU — BEIYUIUN THUI JEATEIbHOCTH B 3TOM
Bo3pacte. VIMEHHO 3/1€ch OCBaMBAKOTCS HOPMBI COLMAIBHOTO IOBEACHUS, HOPMBI MOPANHU, 31ECh
YCTaHaBJIMBAIOTCS OTHOLIEHUS PAaBEHCTBA U YBAXKEHUS APYT K APYTY.

YpoBeHb IPOrpamMmbl CTapTOBBIN.

O0beM nMporpaMmbl, CPOK OCBOEHHUSI MPOrPpaMMbI: TIporpamMma paccuutana 1 ron oOydenus. 4
yaca B Henento. 180 dacoB B roia. 3a AaHHBIM MEpUOJ YyYalluecs YCHEBAIOT YCBOUTH COJEpKaHHE
IIPOrpaMMBl.

®opma 00yueHHusI OUHASI.

Oco0eHHOCTH oOpraHu3anuu obpa3oBaTeJbHOro mpounecca. OOydyaronue COCTaBJISIIOT
Pa3HOBO3PACTHYIO I'PYIITY, COCTAB I'PYIIIbI IOCTOSIHHBIN, KOJMYECTBO JAETEU B rpyIie — 10 15 uenosex.

Pexum 3aHATHH, NEPHOIMYHOCTh U NMPOAOLKUTEILHOCTD 3aHATHH. O0IIee KOJTMYECTBO YaCOB
B rox — 180, konuyecTBO yacoB B Henento — 5. [IpogomkurensHOCTh yaeOHOTO Yaca— 40 MHH., IEPEPHIB
10 muH.

1.2. HEJIb 1 3AJAYH ITPOI'PAMMBbI
Hear nporpamMmbl: oO0ydeHHE BOCHMTAHHUKOB OCHOBaM pPOOOTOTEXHUKH, YCTPOHCTBa

OECIMMIIOTHBIX JIETATEIbHBIX alraparoB, IIPOorpaMMHUpPOBaHMA. PazBurtune TBOPUYCCKUX CIIOCOOHOCTEH B
IMpoHeCcCe KOHCTPYUPOBAHUA U ITPOCKTUPOBAHUA U C60pKI/I.

3agaun:

obyuarowue:

J JaTh NEepPBOHAYAJIbHBIE 3HAHUS O KOHCTPYKLIUU OECIMIIOTHBIX JIETaTeNbHBIX allapaToB;

J Hay4YUTh IpUeMaM cOOPKHU M IPOrpaMMUPOBaHUS OECITUIOTHBIX JIETATENbHBIX allaparToB;

J MIPUBUTH KYJIbTYPY IPOU3BOJCTBA U COOPKH;

. 03HAKOMUTbH C IPaBUJIaMU Oe301acHOil paboThl ¢ MHCTPYMEHTaMHU.

paszsusaiowjue:

. pa3BUBaTh TBOPUYECKYIO MHUIIMATUBY M CAMOCTOSITEIIbHOCTD;

. pa3BUBaTh MNCUXO0(U3NOIOTHUYECKUE KaueCTBa YUEHUKOB: aMATh, BHUMAaHUE, CIIOCOOHOCTD
JIOTUYECKU MBICIIUTh, aHAIM3UPOBATh, KOHIIEHTPUPOBATh BHUMAaHUE HA TJIABHOM;

. pa3BUBaTh YMEHMS H3JIaraTh MBICIM B YETKOM JIOTMYECKOH IOCIIeI0BaTEIbHOCTH,



OTCTauMBaTh CBOIO TOYKY 3PEHMsS, aHAJIU3UPOBATh CUTYalMI0 U CAMOCTOATEIbHO HAXOJIUTh OTBETHI Ha
BOIIPOCHI ITyTEM JIOTHYECKUX PACCYKIECHUM.

80CNUMAMENbHAAL
o (bopMUpPOBaTh TBOPUYECKOE OTHOIICHUE K BBITIOIHAEMOM paboTe;
o BOCIIUTHIBATh YMEHUE pabOTaTh B KOJUIEKTHBE, 3(P(EKTUBHO PACIpPEesIATh 00I3aHHOCTH.

1.3. COAEP’KAHUE ITPOI'PAMMBbI

YYEBHBIN (TEMATUYECKHN) IVIAH

KousmnuecTBo yacos
No
i HasBanue pasznena Beer | Teop | IIpaktu | dopma KOHTPOISA
0 ust Ka
1 | BeogHoe 3aHsATHE. 5 5 0 Omnpoc
2 | Y4eOHO-MEeTOINICCKII KOMILIEKT. 5 5 0 Omnpoc
3 | Jleranu u y3J16I KBaJIPOKOIITEPA. 10 10 0 Omnpoc
. Omnpoc,
4 [Tpuémbl paboThl pyuHbIM HHCTpYMeHTOM. COOpKa 10 5 5 T —
KOpITyca KBaJpOKOITepa.
paborta
Ompoc,
5 | IMaiika. 10 5 5 MpaKTUYeCcKast
paborta
6 | Perymsatop ckopocTH. 10 0 10 Hpaxrieckas
paborta
ITonerHbIit KOHTpoOIIEp. beckoeKkTopHbIE [IpakTnueckas
7 20 0 20
JIBUTATENH. paborta
AxkymyIsiTop. PaGoTococoOHOCTh CHCTEM. [IpakTnueckas
8 10 0 10
Kanu6poska paborta
9 | 3amyck u monerst 50 0 50 Hpaxrnieckas
paborta
Ompoc,
10 | Texuuueckoe OOCIyKUBaHUE. AHAIN3 ITOJIETOB. 10 5 5 MIPaKTUYECKAs
paborta
11 | PaGora ¢ pyHKIHAMH. 20 0 20 Hpaxriieckas
paborta
12 | GPS-npuewnux. 10 | 0 10 | !lparTueckas
paborta
13 | Pas6opxka. 10 0 10 [IpakTnueckas
paborta
Bcero | 180 35 145

COJEPXKXAHUE YYEBHOI'O (TEMATHYECKOI'O) IINTAHA

BBoaHoe 3aHsATHE

Teopusa:. Texnuka Oe3zomacHocTu. VMcropus pa3BUTHS KBaIpOKONMTepoB. Pacckaz o pa3BUTHUH
OECIUIIOTHBIX JIETATENBHBIX allllapaToB B MUPOBOM coo0IecTBe u B uacTHOCTH B Poccun. Ilokas Buaeo
POJIMKOB O KBajipokonTepax. lIpaBuia TeXHUKH OE30TACHOCTH.

YuyeoHO-MeTOANUECKHH KOMILJIEKT

Teopusa:. YdebHO-MeTonnyeckuii komriekT ['eockan Ilmonep MwuHu (cocTaB, BO3MOKHOCTH).
OcHoBHbBIE JeTanu (Ha3BaHUE W Ha3HAYCHUE). Y3ibl (Ha3HAUCHHE, €AMHUIIBI U3MepeHwus). JIBuraremn.
[ToneTHsIit KOHTpOIUIEP. AKKYMYISITOP (3apsIka, UCTIONb30BaHue). Ha3BaHUsS 1 Ha3HAUEHUS JIeTaNICH.

JeTanu u y3J1bl KBaJpoOKoNnTepa



Teopus: Akkymynsatop. TexHuka 6€30MacHOCTH MPU 0OPAIIEHUHU C aKKYM YIS TOPOM
(OnexrpuuectBo. 3akon Oma ayist yyacTka 1enu. THUIlbl akKyMyJISITOPOB, MX YCTpoicTBO. HazHaueHwue.
Mepsl 6e30MacHOCTH MPH 3apsijiKe, paspsake, yruinnzanun). beckomnekropueie neurarenu. TexHuka
0€301MacHOCTH IpU 00paIIeHNH ¢ OECKOJUIEKTOPHBIM JABHTrareieM (3HaKOMCTBO C OECKOJIEKTOPHBIM
nsurareneM. OTan4ue oT KoJuleKTopHoro asuratend. IIpenmyiiectBa u Henoctatku. OcOOEHHOCTH
ycrpoiicTBa. Mepsl 6€30MMacHOCTH IPH BKJIIFOYEHUH OECKOJUICKTOPHOTO JBUTATENs B cxemy). [loneTHsrit
KOHTpoJuiep. TexHuka 6e30nacHOCTH pu oOpallleHuu ¢ MoJIeTHBIM KOHTposuiepoM ([losieTHbiit
KOHTpOJuIep. Y CTPONCTBO U Ha3HaYeHHE. Pa3HOBUAHOCTH MOJIETHBIX KOHTpOJUIepoB. Oco0eHHOCTH
nonkmtoueHus). [Ipuémuuk. [lyneT ynpasnenus. Texanka 6e30mMacHOCTH PH 0OpAIIEHUH C
pUEMHHUKOM, IyabToM ynpasieHus (IIpuemuuk curnana. Hasnauenne. Crioco6 npaBuibHON yCTaHOBKU
Ha Kopiyce kBaapokontepa. [lynbt ynpasnenus. Hasnauenue opranos ynpasienus). Perymnstop
ckopocTH. TexHuka 0e30MmacHOCTH IpU 00pallleHnH C peryasTopoM ckopoctu (Perynstop ckopoctu
BpaiieHust Motopa. PazHoBunHocTH, Xxapaktepuctuku. Haznauenue. CiocoO moKITIOUEHHUS).

IIpuémpl padoThl pyuyHbIM HHCTPpyMeHTOM. COopKa Kopnyca KBaIpoKonTepa.

Teopus: Ilpuémsbl pabOThl pydHBIM MHCTPYMEHTOM. TexHuka 6€30MacHOCTH Npu paboTe PyUHBIM
unctpymerToMm (Ha3znauenue pyanoro unctpymenra. [IpaBumia 6e3omacHoi paboThl MpU UCTIOJIE30BAHUHT
PYYHOTO UHCTPYMEHTA).

Ilpaxmuka: CO60pka KopIryca KBaJIpOKOTITEPA.

ITaiika

Teopua: OcuoBel naiiku. TexHuka 6e3onacHocTH npu padote ¢ nasiabHuKoM (HasHaueHnue nmaiku,
e€ npumeHnenue. [IpaBuia 6ezonacHoro oOpaieHus Ipu padoTe ¢ NasIIbHUKOM).

Ilpakxmuxa: HapaiuBaHnue mpoBoI0B OT OE€CKOJIJIEKTOPHOTO JIBUraTelIs.

PeryasaTop ckopocTu

Ilpakmuxka: TlogkmoueHue perynsTopa ckopoctu. [lombop onmTUMaabHOTO MecTa Ha KOpIyce
KBaJPOKOMTEpaA ISl €70 KPEIJICHUS.

IMosieTHBINH KOHTPOJLJIEP. Becko/uIeKTOPpHBbIE ABUTATEIH

Ilpakmuxa: YcTaHOBKAa W MOAKIIOYEHHE IIOJIETHOTO KOHTpOJIIEpa: BHIOOP OPHEHTAlMM II0
HalpaBJICHUIO Jyd4ed KBaJpOKONTEpa, BHIOOp MPaBMWIIBHOTO CIOCOOAa KpEIJICHHs K KOpIyCy
KBaZpokonrepa. YTeHue cXeMbl MOJKIYECHNS U NMPABUIBHOE MOAKIIOYEHNE CUTHAIBHBIX MIPOBOJOB OT
perymaropos BpameHus. IIpoBepka HampaBiieHus BpauieHUss MOTOpPOB. [loaxirodeHue MOJIETHOTO
KOHTpoJulepa K KommbloTepy. Hactpoiika cpeasl mnporpammupoBanus Arduino. BricTaBienue
ONTUMAJIbHBIX 3HA4Ye€HUN B HacTpoilkax rpaduyeckoro wuHTrepdeiica mnporpaMMbl-KOH(UrypaTopa
PioneerStation

AkkymyasTop. Padorocnocoonocts cucrem. Kanndposka

IIpakmuxa: BuszyanpHasi IpoBepKa KauecTBa U IpaBUiIbHOCTU cOopku. loaxitouenue
akkymyssatopa. [IpoBepka paboTocrnocobHocTH Beex y3i10B. KanubpoBka peryasTopoB CKOPOCTH.

3anmyck 1 noJiernl

IIpakmuxa: Y cTaHOBKa MPOIEIIEPOB, IPEINOJIeTHAs OAr0TOBKA KBagpokonTepa. IIpoOHbIH
3anyck. KanuOpoBka opranoB ynpasienus. [lepBblii B3sieT. 3aBucaHie Ha MaJIOH BBICOTHI B IOMELICHUU.
KanuGpoBka opranos ynpasnenus. [lpeanonernas noarotoska. Baner, 3aBucanue Ha Manoil BHICOTE B
IIOMEILEHNHU. Y epKaHue KBaJpPOKONTEpa BPYUHYIO B 3a/IaHHBIX KOOpAMHATAX. YIIpaBJICHUE MIOJIETOM Ha
MaJjioi BBICOTE IO TPAEKTOPHUH. Y BEIMUYEHUE IUIOIAAN U BBICOTHI I10JIETA

Texnudeckoe 00c/Ty;KUBaHNE. AHAJIN3 110JICTOB

Teopus: Texuudeckoe 00CIy)KMBaHUE KBaJPOKOIITEpa.

Ilpakmuxa: AHanu3 1MoJaeToB, OMIMOOK MUIOTUPOBAHMSL.

Pabora ¢ pynkumnsamu

IIpaxmuxa: 1loKIr0YeHNE MTOJIETHOTO KOHTPOJIIEpA K KOMIIBIOTEPY. BhIcTaBIeHNE ONTUMAIIBHBIX
3Ha4YeHUH B HacTpoiikax rpaduueckoro uHTepdeiica nporpammel-koHpurypatopa PioneerStation. IToner ¢
HCIIOJIB30BaAHUEM (I)YHKL[I/Iﬁ aBTOMAaTHU3allv BHC ITIOMCIICHU . HpOBepKa pa60T1>1 (I)YHKLII/Iﬁ aBTOMaTHU3alluu U
HeﬁCTBHﬁ MMUJI0Ta Npyu UMUTAITUA HEIITaTHOH CUTyaluu.

GPS-npuemuuk

Ipaxmuxa: loaxmouenne GPS-npuemunka. Hactpoiika ero padotsl. [IpoGHbIE osIeTHI €
TECTUPOBAaHUEM PabOThI JaHHOHN (PyHKIIMH.

Pa36opka



IIpaxkmuxka: Pa300opka KBaJpoKONTEpa HAa COCTABHbIE YAaCTH AJISI IOCIIEIYIOIIETr0 UCIIOIb30BaHUs
HOBOM Ipynmnoi o0yyaromuxcs.
1.4. INTAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE:

— OTBETCTBCHHOE OTHOIIECHUE K YYCHHWIO, TOTOBHOCTH M CIIOCOOHOCTH, OOydarommxcs K
CaMOPAa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMHM K OOYYCHHIO M MO3HAHUIO, OCO3HAHHOMY
BBIOOPY W MTOCTPOCHUIO JATbHEHIIICH HHIUBUYyAIbHON TPACKTOPHH 00pa3oBaHus Ha 0a3e OPUCHTHPOBKU
B mupe mpodeccuii U mpodecCHOHATBHBIX MPEANOYTCHUH, C y4ETOM YCTOWYMBBIX TO3HABATEIBHBIX
HWHTEPECOB;

— cPOpPMHUPOBAHO IIETOCTHOE MHPOBO33PECHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHON TPAKTHKH, YYUTHIBAIOIIEEC COIMAIBHOE, KYIbTYPHOE, S3BIKOBOE,
JTyXOBHOE MHOTO00pa3re COBPEMEHHOTO MHPA;

— cPOpMHUPOBAHBI KOMMYHHKATHBHBIC KOMIIETCHTHOCTH B OOIICHWM H COTPYTHHUYECTBE CO
CBEPCTHHKAMM, JICTBMH CTApIIEr0 W MIIQIIEr0 BO3pacTa, B3POCIBIMH B IpoIiecce 00pa30BaTeIbHOM,
OOIIECTBEHHO TOJIC3HOH, Y4eOHO-HCCIIeI0BATEIBCKOM, TBOPUECKOU U APYTUX BUIOB JACSATCIHHOCTH.

METAITIPE/JIMETHBIE:

— yYMeeT CaMOCTOSTEIBHO ONPEACATh IEIN CBOCTO OOYUYCHHUS, CTAaBUT U (DOPMYIIUPYET JUTs ceOst
HOBBIC 33Jlaud B yd4€0e W TIO03HABATEIIBHON JIEATEIIBHOCTH, pPa3BUBAaeT MOTHBBI M HMHTEPECHl CBOCH
MMO3HABATEIHLHOM JICSITEIbHOCTH,

— yYMeEeT CaMOCTOSTEIIFHO TUIAHUPOBAThH ITYTH JTIOCTMIKCHUS IIEJICH, B TOM YHCIIe albTepHATHBHBIC,
0CO3HAHHO BBIOMpaeT HanboJee A (HeKTUBHBIE CIOCOOBI pElIeHHUsT yYeOHBIX U TTO3HABATEILHBIX 3a/1a4;

— yMeeT COOTHOCHUTBH CBOM JCHCTBHS C IIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIISICT KOHTPOJIh
CBOEH NIeATeNbHOCTH B MPOLIECCE NOCTHXKEHUS Pe3ynbTara, ONpeiessieT CIocoObl ASUCTBUN B pamMKax
MPEIIOKEHHBIX YCIOBHM M TpeOOBaHUM, KOPPEKTHPYET CBOM JCWCTBUS B COOTBETCTBHM C
W3MEHSIOIICICS CUTYyallueH;

— YMeeT OLIEHHWBaTh MPAaBUIBLHOCTH BBHIMOJIHEHUS y4eOHOW 3a7ayd, COOCTBEHHBIE BO3MOXHOCTHU
€€ pelleHUs;

— BJaJeeT OCHOBAaMH CaMOKOHTPOJI, CAMOOLICHKH, MPHUHSATHUS PEIIEHUH M OCYILECTBICHHUS
OCO3HAHHOTO BhIOOpa B y4eOHO U 1M03HABATEIbHON AESITEIbHOCTH;

— yMeeT OpraHu30BbIBaTh y4eOHOE COTPYIHUYECTBO H COBMECTHYIO JESATEILHOCTh C YUUTEIEM U
CBEpPCTHUKAMH; pabOTaTh HMHAMBHIYaJbHO W B TpYIIe: HAXOAUTh OOIIee peuieHue U pa3pelaTh
KOH(JIUKTHI Ha OCHOBE COIIACOBAHUS MO3HUIMKA U y4€Ta HHTEpecoB; GOPMYyIUPOBATh, ApryMEHTUPOBATH
Y OTCTauBaTh CBOE MHEHUE.

[NPEAMETHBIE:

Obyuarowuiica 3Haem: TIpaBUiIa 0e€30MacHON pPabOTHI MHCTPYMEHTOM; IpaBuia 0Oe30MacHOro
yIpaBJeHUs KBAAPOKONTEPOM; OCHOBHbIE KOMIOHEHTHl KOHCTPYKTOPOB; KOHCTPYKTUBHBIE 0COOEHHOCTHU
Pa3IMYHBIX MOJIETICH, COOPYKEHUN U MEXaHHW3MOB; KOMIIBIOTEPHYIO Cpely, BKJIIOYAIOIIyl0 B cels
rpaduyeckuil  S3bIK MPOTPAMMHPOBAHUS; BHJBl TOJBIWKHBIX W HEMOABI)KHBIX COCIUHEHHN B
KOHCTPYKTOpE; OCHOBHBIE MpPHEMbI COOPKHM KOMIIOHEHTOB, KOHCTPYKTHUBHBIE OCOOEHHOCTH Y3JIOB
KBaJIPOKOTTEPa; CIHOCO0 MepeAayd MporpamMmbl B TOJIETHBIM KOHTPOJUIEP; CaMOCTOSITENBHO pelIaTh
TEXHMYECKHE 3a/laydl B TIpollecce COOpPKM KOHCTPYKTOpa (TUTAaHMpPOBAHHE MPEACTOSIINX JEHCTBUM,
CaMOKOHTPOIIb, TPUMEHSTh TOJTYyYeHHbIE 3HAHUS, IPUEMBI U OTIBIT KOHCTPYHPOBAHUS C UCTIOJIB30BAHUEM
CHeIHabHBIX YIEMEHTOB, U APYTUX OOBEKTOB U T.1I.)

Obyuarowuiica ymeem: KOPPEKTUPOBATh MPOTPaMMbl MPH HEOOXOAWMOCTH; NMPUHUMATh WU
HameyaTh y4eOHYIO 3a7auy, €€ KOHEUHYIO I1eJib; IPOTHO3UPOBATh Pe3yNbTaThl padOThI; TUIAHUPOBATH X0/
BBITIOJIHEHUS 3aJaHUS; pPAlMOHAJIBHO BBIMONHATH 3a/laHue; PYKOBOAUTH pPabOTON TPYIIBI WU
KOJUIEKTHBA; YIIPABIATH KBaPOKONTEPOM BHYTPH IMMOMEIICHHS ¥ Ha yIIHIIE.



2. KOMIUIEKC OPTAHU3AIIMOHHO-IIEJAT' OT'NTYECKHUX YCJIOBUM
2.1. KAJIJEHJIAPHBIY YYEBHBIN I'PA®UK

[IponomxuTenbHOCTh ydeOHOro rojaa cocrasiser 39 Henenb. IIpoaomrKUTENbHOCTh y4E€OHBIX
3aHATUN — 35 HEJelb.

VY4eOHpIi Mpoliecc OpraHu3yeTcsl MO Y4eOHbIM YETBEpPTSAM, pas3AeiICHHbIM KaHUKylnaMu. B
TE4YeHHE YIeOHOTO T0/1a TIPEAyCMaTPUBAIOTCS KAHUKYJIBI B 00beMe — 4 Heaenu

KonkperHele maTel Hayada W OKOHYAHUS YYEOHBIX YETBEPTEH, KAHHUKYJI €XKETOIHO
YCTaHABJIMBAIOTCS TOJIOBBIM KaJICHIAPHBIM YY€OHBIM Tpa(uKoOM, yTBEPKIAAEMBIM TPUKA30M TUPEKTOpa
YUPEXKICHUSI.

2.2. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI

MarepuajibHO-TeXHH4YECKOe o0ecniedeHne: YueOHO-MeToauueckuii koMriekT ['eockan [Tuonep
MuHu, 3apsaHOe YCTPOWCTBO, HA0Op PYYHOrO0 HMHCTPYMEHTa, cpeda mporpammupoBaHusi Python,
HHCTpYyKIUs 1o cOopke ['eockan [lmonep MwunHHM, MynbTUMEANITHOE 000pymoBaHHE (HOYTOYK, JKpaH,
MIPOEKTOD).

KanpoBoe obGecneueHue: mporpaMMy peagu3yeT MeAaror IOMOJHUTEIBHOTO OoOpa3oBaHHS C
BBICIIUM WJIM  CpeaHe-TIPO(PEeCCHOHANIBHBIM — TEJarorudecKuM 00pa30oBaHUEM, COOTBETCTBYIOIIHUMA
TpeboBaHUAM MPOGECCHOHATHHOTO CTaHIapTa MeJarora JOMOJHUTEIFHOTO 00pa3oBaHMsI.

2.3. DOPMbI ATTECTAIMHN/KOHTPOJIA

DopMbl OTCIIEKUBAHNSA M (PUKCAIIUN 00PA30BATEIbLHBIX Pe3yJIbTATOB.

[Iporpamma mnpegycmarpuBaeT pasziuuHble GOPMBI U METOABI KOHTPOJS yueOHOM U TpynoBOit
JESITeNbHOCTH: JUIsl TEKYIIETO KOHTPOJISL UCHIOB3YIOTCSI CAMOCTOSITENIbHBIE PAOOTHI.

®opmbl IpeIbsBICHUS U IEMOHCTPALMHU 00pa30BaTeIbHbIX Pe3yJIbTATOB.

[IporpamMma mpenycMaTpuBaeT JUIsl IPOBEPKH PE3YJIbTATOB MO M3YyYEHHUIO BCETO IMPOrPaMMHOTO
o0yueHusi — yMEHHE YIPaBISATh JIETaTEIbHBIM alllapaToM.

2.4. OHEHOYHBIE MATEPHAJIbI
— COPEBHOBAHH;
— y4eOHO-HCCIIeJ0BaTEeNIbCKUE KOH(EepeHnY;

— IIPOCKTHI;
— OT3bIBbBI IIPCIIOAaBaTCIIA U pOHHTeHeﬁ Y4CHHUKOB Ha caliTe IIKOJIBI.

2.5. METOJUYECKHUE MATEPHUAJIbBI

Metoab 00y4eHus1.
Ilo BuAaM nesATENBHOCTH:

- 06’b}ZCHMm€]ZbHO'I/UlJZIOCmpamu@HbZZZ — ONPUMCHSACTCA YCTHOC MJIM MEYATHOC CJIOBO, 4 TAKIKC
HaGJIIO,Z[aCMLIC MNpEeaAMCTHI, ABJICHUA, HATJISITHBIC HOCO6I/I$I, HaITpaBJICH HA MOJIYYCHHEC HOBBIX 3HaHI/II71;
- penpodykmueﬂbzﬁ — THNPUMCHACTCA Ha HpaKTquCKOﬁ YaCTH 3aHATHA — Y4YUTCIIb

MOKa3bIBAET, YUCHUK CTAPAETCs IOBTOPHUTD, HAMIPABIICH HA Pa3BUTHE MPAKTUUYECKUX HABBIKOB.
1o ncrounnkam nHGOpMaLUU:
. cnogecnuvill — 00bSICHEHHE, HHCTPYKIIHS, Oecela, JeKIUs;
" O0eMOHCMPAYUOHHBIT — TIPUMEHSIIOTCS KapTUHKU, PUCYHKH, WILTIOCTpanuy, GoTtorpadpun ¢
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OTHMCAaHUEM BBITIOJIHEHHS PaOOTHI;

. npakmuyeckuti — OCHOBAaH Ha MPAKTHYECKOM JEATENBbHOCTH y4-ci, (opMupyer
MPAKTUYECKUE YMEHUS U HABBIKH.

@®opMbl  opraHu3anuu  00pa3oBaTeNbHOI0 Npolecca: HHIUBUAyalbHAs, TPYIIOBas
JEeATENbHOCTb.

@opMBbI OPraHu3aluM Y4eOHOr0 3aHATHS . JIEKIHs, Oecena, JeMOHCTPALIUs, IIPAKTHKA.

AJdroput™m y4deOHoro 3ausaTusi. [lo cBoeil CTpykType — 3aHATHE KOMOMHHPOBAaHHOE, HA HEM
MpeIyCMaTPUBACTCA CMEHA METOJJOB OOYUIECHHUS U IeATEIbHOCTH BOCITUTAHHUKOB.

B KOMOMHUPOBAaHHOM 3aHITHU MOYKHO BBIICTHTH OCHOBHBIE 3TaIIbI:

1. OpraHu3aluOHHBII MOMEHT.

2. AKTHBHM3alMA W aKTyalu3alys paHee N3y4eHHOTO MaTepHara.

3. OOBsSCHEHHE HOBOTO MaTepHaa.

4. Ilpaktuueckas pabora.

5. IlonBenenue UTOroB.



AHHOTALMS

[Iporpamma «KBA/IPO TOYKA» TexHn4eckoil HalpaBJI€HHOCTH.

B Poccum pasBHBarOTCS HAHOTEXHOJIOTHH, 3JIEKTPOHUKA, MEXaHUMKAa U IMPOTPaMMHMPOBAHUE.
VYcenexu crpansl B XXI Beke OyayT onpenenats He MPUPOHbIE PECYPCh, @ YPOBEHb UHTEUIEKTYaJIbHOTO
MIOTEHIMaja, KOTOPBIA ONPEAEIACTCS YPOBHEM CaMbIX IEPEAOBBIX HA CETONHSALIHUN JI€Hb TEXHOJIOIUH.
YHUKaIbHOCTh OECIUIOTHBIX TEXHOJIOTUN 3aKII0YaeTCs B BO3MOKHOCTH OOBEAMHUTH KOHCTPYHPOBAHHE
U IPOrpaMMHUpPOBAaHHE B OJHOM Kypce, YTO CIIOCOOCTBYET Pa3BUTHIO MH)KEHEPHOI'O MBILUICHHUS, Yepe3
TEXHUYECKOE TBOPUYECTBO.

TexHnueckoe TBOPYECTBO — MOIIHBIA MHCTPYMEHT CHHTE3a 3HAHUM, 3aKIIAJbIBAIOLIUN ITPOYHBIE
OCHOBBI CHCTEMHOrO MbIlIUIeHHs. Takum o00pa3oM, HHXEHEPHOE TBOPUYECTBO U JlabOpaTOpHbIE
HCCIEAOBaHUSI — MHOIOTPAaHHAs JEATEIbHOCTh, KOTOpPas JOJDKHA CTaTh COCTaBHOM 4YacThIO
MTOBCEHEBHOM )KM3HU KaX/10T0 00y4aromerocs.

OOpazoBarenbHbIN TpOLIECC IO3BOJSET PEOCHKY aJanTHpPOBaThCs K Pa3IUYHBIM CUTYalUsM
JUYHOCTHOTO pAa3BUTHA; MPAKTUUYECKUE 3a/laHds CIOCOOCTBYIOT pAa3BUTUIO y JieTell yMeHMH
KOHCTPYHPOBATh U MPOrPaMMHUPOBATh OECIUIIOTHBIE JIETaTEIbHBIE alllapaThl; IporpaMma HHTETpUPYET B
cebe JOCTHMKEHHUS COBPEMEHHBIX W WHHOBAIIMOHHBIX HAINpPaBICHUH B Majol OecnMIOTHON aBHUAlWH,
OCBOEHHME MaTepHalla B OCHOBHOM IIPOUCXOJUT B IIPOLIECCE MPAKTUYECKON 1E€ATEIBHOCTH.

Anpecat nporpammsl: ooy4atomuecst ot 10 no 15 ner, 5-9 knaccsl.

YpoBeHb MPOrpaMMbI CTaPTOBBIH.

O0BeM mporpaMMeI, CPOK OCBOSHHSI POTPaMMBI: TIpOTpaMMa paccyuTana Ha | rog oOydenus, 34
yueOHbIx Hemenu, 180 wdacoB. 3a HaHHBIA TEPHOJ ydallMecs YCIEBAIOT YCBOWTH COJIEPIKaHHE
IIPOrPaMMBI.

Henp mporpamMMmbl: 00y4eHHE BOCIUTAHHUKOB OCHOBaM pPOOOTOTEXHHMKH, YCTPOMCTBA
OECHWIOTHBIX JIETATENbHBIX allaparoB, MPOrpaMMHUpPOBaHUsA. Pa3BuUTHE TBOpPUECKUX CIOCOOHOCTEH B
porecce KOHCTPYHMPOBAHMSI U IPOEKTUPOBAHUS U COOPKH.

CIIMCOK JIMTEPATYPbI

Cnncoxk HOpMATHBHO-NIPABOBBIX I0OKYMEHTOB
1. ®enepanbHbiii 3ak0H OT 29 nekadps 2012 roma Ne273 — @3 «O6 obOpazoBanuu B Poccuiickoi
dhenepamym
2. Pacnopsixenue [IpaBurensctBa PO ot 29.05.2015 roga Ne 996 — p «O6 yrBepxkaenuun Ctpareruu
pa3BuTus BocnuTaHusa B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 roga»
. Pacnopsixenue IlpaButensctBa PO ot 31.03.2022 r Ne678-p «OO6 yrBepxknenun Konuenuuu

[98)

Pa3BUTHS JOTIOJHUTENBHOTO 0Opa3oBanus aeteit 10 2030 romax»

. IIpuka3 Munucrepctsa oOpa3oBanuss u Hayku P® ot 23.08.2017 Ne816 «O06 yrBepkaeHUU
Iopsinka mpUMeHEHHs] OpraHu3alUsIMH, OCYIIECTBISIOIIMMU 00pa30BaTENbHYIO JESTENIbHOCTD,
3JIEKTPOHHOTO OOYYeHUs, TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH TNpH peaau3aliu
00pa30BaTeNIbHBIX IPOrPAMM»

. [Ipuka3 Munucrepcrsa npocsemieHust PO ot 09.11.2018 roga Ne 196 «O06 yrBepxkaenuu Ilopsiaka
OpraHu3alli W OCYIIECTBIIEHHS O0O0pa30BaTEeIbHOM MAEATENBHOCTH MO JOMOJHUTEIbHBIM
00111e00pa30BaTENbHBIM IPOTPaAMMaM»

N

W

6. Hammonanenele mpoekT «OOpa3oBaHue» (macmopT yTBepkaeH mnpesuanymom CoBeTta mpu
[Ipesunente Poccuiickoit denepanuu Mo CTPaTErHUYeCKOMY Pa3BUTHIO W HAIlMOHAIbHBIM
npoekTam (mpoTokoJi oT 24 nexabpst 2018 r. Ne 16).

~

[Macmopt QenepanbHoro mpoekta "Ycmex Kaxaoro pebOeHka" (yTBEp)KIEH Ha 3acelaHUU
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MIPOCKTHOTO KOMHUTETAa IO HalMOHAIBHOMY Tmpoekty "OOpazomanume" 07 nexabps 2018 1.,
npoTokoJi Ne 3);

8.'ocymapctBenHass mporpamma P® «Pa3Butue 00pazoBaHUs», yTBEpPKICHHAs MMOCTAHOBICHUEM
[IpaButenbctBa PO ot 26 nekabpst 2017 rona N 1642.

9. Tlpukaz MunucTepcTBa 00pa3oBaHMSA M MOJOACKHOW MOJMTHKH CBEpAiIoBCKOil oOnacTtu oOT
30.03.2018 r. Ne 162-]1 «O06 yrBepxaenun Konunenmuu pazButusi oOpa3oBaHUs HAa TEPPUTOPUN
CeepmioBckoit oomactu Ha epuo 1o 2035 rogay.

10.Metoauueckre pEKOMEHJAIMU 110 IMPOEKTHUPOBAHUIO JIOTOJIHUTENBHBIX O0OIEepa3BUBAIOLINX
nporpamm (ITmcemo MunuctepcTBa oOpazoBanus 1 Hayku Poccuiickoit @enepannu Ne 09-3242
ot 18.11.2015 1.).

11.IleneBast Mozenb pa3BUTHUSI PETUOHAIBHBIX CHUCTEM JOMOJHUTEIHHOTO OOpa30BaHUS JACTEH
(Y1Bepxaena [Ipukazom Munucrepcrsa npocseuieHust PO ot 03.09.2019 Ne 467)

12.ITucemo MunuctepcrBa mnpocsemennss PO ot 19.03.2020 Ne I'JI — 39/04 «O nHampaBieHun
METOJMYECKUX PEKOMEHJAlUi N0 pealu3anud o0pa30BaTeNIbHBIX MPOrpaMM HadajJbHOIO
o011ero, OCHOBHOTO OOIIEro, CpeaHero oOmero oOpa3oBaHUS U JIOTIOJHHUTEIIBHBIX
0011e00pa3oBaTeabHBIX IPOrPaAMM C IPUMEHEHUEM IEKTPOHHOTO O0YYEeHHS U TUCTAHIIMOHHBIX
00pa3oBaTEIbHBIX TEXHOJIOTHI».

13. Iucemo Munucrepctsa [Ipocsenienus PO ot 07.05.2020 Ne BB-976/04 «O peanusanuu KypcoB
BHEYPOUHON JI€ATENbHOCTH, MpPOrpaMM BOCIHUTAaHUS M COLMAIM3ALMUH, JOMOJHUTEIbHBIX
oOlIepa3BUBAIOLIMX MPOrpaMM C  HCIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX
TEXHOJIOTHII».

14 Ilocranonenue [1aBHOTO rocy/1apcTBEHHOrO caHuTapHoro Bpaya P® ot 28 centsadps 2020 roaa

No 28 «O06 yrBepxknenun canuTapabix mpaBmia  CIT 2.4 3648 — 20 «CaHuWTapHO-

AMHUACMHUOJIOTHYCCKUC T[ZC6OBaHI/I${ K Opradv3anuiM BOCIHMTAHUEC U O6YECHI/I$I, OTAbIXa H
03JI0POBJICHHS JICTSH 1 MOJIOAEKI.

15. Ilpukaz MunucrepcTBa Tpyzia U conuaibHoM 3amuThl Poccuiickoit @enepanun ot 05.05.2018 Ne

298 "OO yrBepkaeHuu TmpodeccuoHambHOr0 cranmapra "llemaror JOMOIHUTEIBHOTO
00pa3zoBaHus JA€TEH U B3POCIBIX"

16. IlocranoBnenue IIpaButenscTBa CBepmioBckoit oomactu ot 07.12.2017 roga Ne 900 — ITIT «O6
yrBepkaeHun CTpareruu pa3BuTHs BocnuTaHus B CBepioBckor oomactu 10 2025 rogay.

17. TIucemo Munucrepctsa [Ipocsemenus PO ot 20.02.2019 Ne TC — 551/07 «O conpoBOXIeHUN
oOyuarouxcsa ¢ OB3 1 HHBAJIUTHOCTHION.

18. YcraB MKOYVY «Iluonepckas COLLD».

Jlureparypa AJis1 Heaaroros
https://docs.geoscan.aero/ru/master/index.html# - nokymenranusi «I'eockan [Inonep»
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http://rmc.dm-centre.ru/wp-content/uploads/2021/05/SanPin-2.4.3648-20_compressed.pdf
http://rmc.dm-centre.ru/wp-content/uploads/2021/05/SanPin-2.4.3648-20_compressed.pdf
http://rmc.dm-centre.ru/wp-content/uploads/2021/05/SanPin-2.4.3648-20_compressed.pdf
http://rmc.dm-centre.ru/wp-content/uploads/2021/05/SanPin-2.4.3648-20_compressed.pdf
https://docs.geoscan.aero/ru/master/index.html
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