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|. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOT'PAMMBbI
1. IMosicHUTeJIbHAA 3aNIMCKA

JlomonHuTebHAST ~ 00IIeoOpa3oBaTeNibHAs ~ OOIIEepa3BUBAOMIas  MpOrpaMma
€CTECTBEHHO-HAYYHOUN HampaBIeHHOCTH «Du3nka: mpakTH4ecKoe MPUMEHEHUey (J1anee —
[IporpamMma) sIBIsIeTCS YacThiO 0Opa30BaTENBHON MPOTpPaMMBI JIETCKOTO TEXHOIapKa
«KBantopuym» CBepsIOBCKOM 00JaCTH.

[IpakTrueckas 3HAYMMOCTh (PU3UKH OIPEACISICTCS POJIbI0 (PU3HUECKOW HAyKH
B TO3HAHUM 3aKOHOB MpHUpoibl. CoOIEpKUT 3aJaull Ha MOJIETUPOBAHME (PU3UUYECKHUX
MPOIIECCOB, pPACKPBIBACT TMEpe] Yy4YalluMHUCS HWHTEPECHbIE W BaXHBIE CTOPOHBI
MPaKTUYECKOTO UCIIOIh30BAHUS (PH3NUCCKUX 3HAHUM.

[Iporpamma mo3BOISET MOMYUYUTh 3HAHUS, PUHOCSIITUE TIOJIB3Y HE TOJIBKO
B KPaTKOCPOYHOM MEPCTIIEKTUBE, HO M HEOOXOIMMBIE Ha TIPOTSHKECHUHU BCEH KU3HA
BHE 3aBHCHUMOCTH OT MpO(eCcCHOHATBHOTO POJa JeATeTbHOCTH 4YesoBeka. CojepikaHue
mporpaMMbl  HampaBieHO Ha (OPMHPOBAHHE E€CTECTBEHHOHAYYHOM TPaMOTHOCTU
0OyJaroIuXCcsl U OPTaHU3AINI0 U3YUeHUS (DU3UKH HA JeATEILHOCTHON OCHOBE.

®duzrka SBISIETCS CHUCTEMOOOPA3yIOIIeH Il €CTeCTBEHHOHAYYHBIX YYEOHBIX
MPEAMETOB, TMOCKOJBKY (M3UYECKHUE 3aKOHBI Jie)KaT B OCHOBE TIPOIECCOB W SIBIICHUM,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U (pu3nUecKor reorpadueil, BHOCUT BKJIA]l
B €CTECTBEHHOHAYYHYIO KAapTUHY MHpa, MPEJAOCTaBIACT Haubojee SCHbIE O00pa3Ilbl
MPUMEHEHUs HAy9HOT'O0 METOJAa IMO3HAHHWS, TO €CTh CHoco0a MOJYyYECHHS ITOCTOBEPHBIX
3HaHU 0 wmupe. OpHa W3 TIABHBIX 3a7a4 MPOTPAMMbI COCTOUT B (HOPMHUPOBAHHUH
€CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroImxcsl.

N3yyenne (U3UKH MpeaIosiaracT OBJIAJICHUE CICAYIOIIMMH KOMITETCHTHOCTSMH,
XapaKTEPU3YIOMIMMH E€CTECTBEHHOHAYYHYIO TPAMOTHOCTh: HAYyYHO OOBSCHATH SIBJICHHS,
OIICHWBATh W IIOHMMAaTh OCOOCHHOCTH HAYYHOTO WCCJICIOBAHMS; WHTEPIPETUPOBATH
JTAHHBIC U WCIIOIH30BaTh HAYYHbIE JOKA3aTeIhCTBA JUIsl TIOJTYyYEHUS BHIBOJIOB.

B coneprxanuu npeacTaBieH MaTeprall MOJUTEXHUYECKOTO XapaKkTepa, 3SHAaKOMSIITUI
yYamuxcs ¢ (PU3NIECKUMH OCHOBaMH TEXHOJIOTHYECKHX IPOIECCOB, PabOThI MPHUOOPOB,

TEXHUUYECKUX YCTPOHCTB, 00pabOTKEe CUTHAJIOB.
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[Iporpamma oOTpakaeT JKCIEPUMEHTAIBHBIN  XapakTep (u3MKu-HAyKu: B  HEH
MPEAYCMOTPEHBl TEMOHCTPALIMOHHBIE OMBITHI, JIA0OpAaTOpHbIE pabdOTBl U PadOTHI
(U3UYECKOT0 MPAKTUKyMa.
Hanpaenennocmo npozpammor «Pu3HKa: TPAKTUYECKOE NPUMEHEHHE» -
€CTECTBEHHO-HAyYHasl.
Ilepeuens HopmamueHvIX NPABOGHIX AKMOE U 20CYOAPCHIBEHHBIX NPOZPAMMHBIX

00KYyMEHmO0g:.

— ®denepanbHbIi 3ak0oH Poccutickoit denepanuu ot 29 nexadps 2012 1.
Neo 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanuny;

- Pacnopsoxenue [IpaBurensctBa PO ot 31.03.2022 Ne678-p «O0 yTBEpKACHUH
KOHLIETILIMY Pa3BUTHS TOMOJHUTENIBbHOTO oOpa3zoBanus nereit 10 2030 rogay;

- Pacniopsikenue [IpaBurenscta PO ot 29.05.2015 N 996-p «O6 yTBepx’ACHUH
Crparernn passutus Bocnutanus B Poccuiickon @enepanuu Ha niepuon 10 2025 rogay;

- [TocTanoBnenue ['MaBHOro rocy1apcCTBEHHOTO CAHUTApPHOIrO Bpaya PO
or 28.09.2020 r. Ne 28 «O0 yrBepxknenun CanlluH 2.4.3648-20 «Canurapho-
AMUAEMHUOJIOTHUECKHE TPEOOBAaHUS K OPraHU3alsiM BOCIUTAHUS U 00y4YEeHUs], OTJbIXa
1 037I0POBJIEHUS AETEH U MOJIOJCHKINY;

— ITpuka3z Munucrepctsa IIpocsemenust Poccun ot 27.07.2022 r. Ne 629
«O06 yrBepxaeHun Ilopsimka opraHu3zanud ¥ OCYIIECTBJICHHS 00pa30BaTEIbHOU
JESATEABHOCTH IO TOMOJHUTEIBHBIM 0011€00pa30BaTeIbHBIM IPOTPAMMAaAM;

- ITpuka3z Munucrepcrsa [Ipocsemenus Poccuiickon @enepanuu
ot 03.09.2019 r. Ned67 «O06 yrBepxknenun llemeBoit Moaenu pa3BUTHS PETHOHATBHBIX
CUCTEM JOTOJTHUTEIBHOTO 00pa30BaHus AETE;

— [Tucemo MununcrepcTBa oOpazoBanus u Hayku PD ot 18.11.2015 r.
No 09-3242 «O wnHampaBieHuH METOAMYECKUX PEKOMEHAAIMN M0 MPOEKTHUPOBAHUIO
JOTIOJTHUTENIBHBIX O0IIEPa3BUBAIOIINX MTPOTrpamMM (BKJItOUasi pa3HOYPOBHEBbIE)Y;

— [Ipukaz MunncTepcTBa 00mero u TPodeccCHOHaTFHOTO 00pa3oBaHUs
CeepmioBckoit obomactu ot 30.03.2018 1. Ne 162-J «OO6 ytBepxkaenun Konneniuu

pa3BuTHs 00pa3oBaHus Ha TeppuTopun CBepanoBckoi odnactu Ha nepuoa 10 2035 rogay;
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- [Tonoxenuem 0 JOMOJHUTEIBHBIX 00111e00pa30BaTEIbHBIX
oOliepa3BUBarOIUX  OporpaMMm  ['OCynapCTBEHHOTO ~ aBTOHOMHOIO  HETHUIIOBOTO
oOpazoBarenbHOTO yupexaeHus CBepUioBckoi obactu «J{Boperr MOIoaEKm»
otr 14.05.2020 1. Ne 269-n;

— IIpukaz Muntpyga Poccum ot 22.09.2021 N 6520 «OO0 yTBepkACHUU
npodeccronansHOro cTanaapra «llegaror JONOTHUTENBHOTO 00pa30BaHUs ACTEH
U B3pocibix» (3apeructpupoBano B Muntocte Poccun 17.12.2021 Ne 66403);

- ®enepanbHblil 3akoH 0T 24.07.1998 Ne 124-®3 «O0 OCHOBHBIX TapaHTHUSIX
npaB peoénka B POy (aeiicTtByromras nocnennss pegakmus ot 31.07.2020 — Penakius
Ne 29).

AKmyansHOCIMb RPOCPAMMBL COCTOUT B TOM, YTO 3HAHUSA U YMEHUS, MTOTYYECHHbIC
Ha 3aHATHUSAX, TOTOBAT OOydYaromuxcs K Oojee TiyOOKOMY W BIYMYHUBOMY IMOHUMAHHUIO
OCHOB (PM3HMKK B TPOIIECCE MCCIENOBATEIbCKON JNesaTenbHOCTH. [IporpamMmma momoraer
(dhopMupoBaTh y 00yUaIOIIUXCSl HABBIKK U KOMIIETEHIIUU, HEOOXOAUMBIE IS JajdbHEHIen
Hay4HOU paboThl. TeopeTnueckasi 4acThb MPOTpaMMbl HEPA3PHIBHO CBs3aHa
C MPAKTUYECKOW, TOTOMY UTO COJECPKUT IEMOHCTPAIIMOHHBIC OMBITHI. J[aHHAs mporpamma
MO3BOJISIET TTO3HAKOMUTHCSI CO MHOTUMHU WHTEPECHBIMU BOTIPOCAMU (PU3UKH, BBIXOISIIIUMHU
3a paMKH IIKOJIbHOM mporpaMMebl. [IpoBesieHre ONBITOB 3aKPEMUT UHTEPEC O0YHAOITUXCS
K TI03HABaTEJIbHOW JAESATEIbHOCTH, OYJET CHOCOOCTBOBATh PA3BUTHIO MBICIUTEIBHBIX
orepanuii ¥ o01eMy HHTEIUIEKTYaIbHOMY Pa3BUTHIO.

He wmenee BaxHbIM (haKTOpPOM pean3allud JaHHOW MPOrpaMMBbI  SBJISIETCS
CTpEMJICHHE Pa3BUTh y 00YUaAIOIIUXCS YMEHHE paboTaTh CaMOCTOSITEIbHO, AHATUTHYECKU
MBICJIUTh, PEIIATh TBOPUECKHUE 3a]1aUH, a TAKKE COBEPIIICHCTBOBATh HABBIKUA apTyMEHTAIlUU
COOCTBEHHOM TO3UITUH TI0 ONPEIEIEHHOMY BOIIPOCY.

Omauuumenvnou  0COOEHHOCMbBI)  TIPOTPAMMBI  SABJISIETCS  HarJIsiAHAs
JEMOHCTpAIUS PA3IMYHBIX (PU3UYECKUX SBJICHUMN, TPABUJI U YTBEPXKIACHUHN, UX MOIPOOHBIN
pazobop, CTpeMIIeHHE MT0Ka3aTh, YTO MPH JIOHKHOM MOX0/1€ (PU3KMKa MOKET OBITh HE TTPOCTO

WHTEPECHOMU, HO U MPOCTOU B OCBOCHUM.
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Adpecam  NOTIOJIHUTENHLHON  00mIE0Opa3oBaTeNbHOW  0OIIEpa3BUBAIOIIEH
nporpaMMel — oOyyatorquecst 13-17 netr u3 yncina yHUKaIbHOTO KOHTHHIEHTA JIETCKOTO
texHomapka «KBantopuym»  HampaBienuit —«Xaitek 1ex», «KOCMOKBaHTymY,
«IIpomMpoOOKBAHTYM.

Bospacmmuwie ocovennocmu

CopeprkaHre NporpaMMbl YYUTHIBAET BO3PACTHBIE U TICUXOJOTHYECKHE OCOOEHHOCTH
no/ipoctkoB 13-17 set, KOTOpbIe ONMpeAesoT BEIOOp (popM mpoBeeHus 3aHATUI
¢ oOydaromumucsi. OCOOEHHOCTSIMU Pa3BUTUS BO3pAacTHOW rpynnbl 13-17 ner siBusiercs
JUYHOE CaMOCO3HAHME, CO3HATEIbHOE TPOSBICHHE WHAMBUAYAIbHOCTH. Bemymas
MOTPEOHOCTh — CaMOyBaKEHHE.

IoapocTkoBbiii Bo3pacT (oT 13 10 14 jer) sBisercs NepexoaHbIM, Hanbojee
KPU3HUCHBIM MEPUOJIOM KU3HU OOJNBIIUHCTBA JIETEH, MOCKOJIbKY HIMEHHO B 3TOM BO3pacTe
BCE KOMIIOHEHTHI JTMYHOCTH HAUMHAIOT OypHO pa3BUBATHLCS, NPETEPIEBasi 3HAUYUTEIIbHbIC
u3MeHeHus. J{Jis 3Toro Bo3pacra XxapakTepHbl MaKCUMaJIbHbIE AUCIIPOTIOPLIUY B YPOBHE
U Temnax pa3BuTHs. [losBIsSETCS MOAPOCTKOBOE YYBCTBO B3POCIOCTH, YTO TIPUBOJAUT
K TUIIWYHBIM BO3PACTHBIM KOHQIMKTaM M MPEIOMIICHHIO CAaMOCO3HAHUS MOJIPOCTKA. JTO
NepHOoJ 3aBepIICHHs] JETCTBA: BO3ZHUKAET OOpAIIEHHOCTh B OyayIiee, pOCT CaMOCO3HAHMS
U UHTEpEC K COOCTBEHHOMY «SD».

Ponp Benymiell neATENbHOCTH B IOAPOCTKOBOM BO3pacTe HUIPaeT COLHUAIbHO-
3HaYUMas IeATeIbHOCTh, CPECTBOM PEAIN3alMd KOTOPOU CIYKUT: YICHHE, OOIICHHE
CO CBEpPCTHHKaMH, OOIEeCTBEHHO-TONE3HbIH TpyA. [Ipu 3TomM ydeOHas nesTENbHOCTD
COXPAaHSET CBOIO aKTyalbHOCTbh, HO B IICUXOJIOTHYECKOM OTHOIICHUH OTCTYIAeT Ha 3aTHUM
wiad. OCHOBHOE TPOTHBOPEYHE MOJIPOCTKOBOTO IMEPHOJAa — HACTOMYMBOE CTpPEMIICHUE
peObeHKa K MPHU3HAHUIO CBOEH JIMYHOCTU B3POCIABIMU MPU OTCYTCTBHUM pEalbHOMN
BO3MOYXHOCTH YTBEPJIUTH CEOS CPeIN HUX.

XapakTepHble 0COOEHHOCTH MOJIPOCTKOBOTO BO3pACTa — CTPEMIICHUE
K caM0OOOPa30BaHMIO U CAMOBOCIIUTAHUIO, TIOJTHAS OMPEIEeICHHOCTh CKJIOHHOCTEN
U TipodeCCUOHATBHBIX HHTEPeCcOB. [10IpOCTOK CTPEMUTCSI OCMBICTTUTH CBOU TTpaBa
U 0053aHHOCTH, OLIEHHUTh CBOE MPOILIOE, 00IyMaTh HACTOAIIEE, YTBEPAUTh U TMOHSTH

camoro ceos. DopmupyeTcsi CTpeMIIeHHE ObITh U CUUTATHCS B3POCIIBIM.
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UyBCTBO  B3pOCIOCTH Kak IMPOSIBIEHUE CAaMOCO3HAHHUS SIBISETCA  CTEP>KHEBBIM,
CTPYKTYPHBIM LIEHTPOM JINYHOCTH.

MouHbpIM (paKTOpPOM CaMOPa3BUTHSI B CTAPILIEM ITOAPOCTKOBOM BO3PaCTE CTAHOBUTCS
MOSIBUBLIMICS MHTEpeC K Bompocy: «Kakum s Mory crath B Oyaymem?» VIMeHHO ¢ Takux
pa3MBIIUJIEHU HA4YMHAETCS IMEpecTpOKa MOTHUBALMOHHOW cQepbl, O00YCIOBICHHON
OpUEHTalMeN Ha Oyay1ee.

Baumanue B roHoImeckoM Bo3pacre (0T 15-17 jier) sBisieTCs MPOU3BOJIBHBIM
1 MOKET OBITh IIOJHOCTBIO OPTaHU30BaHO U KOHTPOJIUPYEMO CAMHUM IIKOIBHUKOM. O0BEM
BHHMaHMUs, CHOCOOHOCTD JUIMTEJIBHO COXPaHSATh HHTEHCUBHOCTD U MEPEKITI0YATHCS
C OJHOr0 NpeIMeTa Ha JAPYrod yBeauuuBaroTcs. Bmecte ¢ TeM, BHUMaHUE MOAPOCTKA
CTaHOBUTCS OoJiee M30MpaTEIbHBIM, CYHIECTBEHHO 3aBHUCSIIMM OT HAIMPaBICHHOCTH €ro
UHTEPECOB.

ConmanpHas cCuTyanus pa3BUTUS B CTApIIEM IMOJPOCTKOBOM BO3PacTe MPUBOJUT
K HEOOXOAMMOCTH CaMOOIpENEIeHUs] M IUIAHUPOBAHHIO COOCTBEHHOTO OYIYLIETO.
CouunanpHo-3HaUMMas JEATEIbHOCTh SIBJIAETCS BEIYIEW, CpPEICTBOM pealu3aluu
BBICTYTAET yueOHO-podeCcCHOHANbHAS AEATEIHHOCTD, HAPAOOTKA HEOOXOAMMBIX HaBBIKOB.
[lo3HaBaTenbHas AeATENBHOCTh HANIPAaBJICHA Ha MO3HaHUE MPOoQeccuil — B IaHHOM cllydae
OCBOCHHE «KECTKHX» KOMIETEHUUH. lIpenMyniecCTBEHHO pa3BHBAETCSl NMO3HABATEIbHAs
cdepa NCUXUKU. B MBIIIUIEHUN «CTapIINX MOAPOCTKOBY MPOUCXOAUT MEPEXO OT CIOBECHO-
JIOTUYECKOTO K TMIOTETUKO-PACCYKIAIOIIEMY MBIIUIEHUIO, YTO MPUBOAUT B MEPCIEKTHUBE
K 00o00meHHocTn W abctpakTHOocTH. HoBOOOpa3oBaHusi Bo3pacTa — aOCTpPaKTHOE
MBIIIJIEHHE, CAMOCO3HAHUE, ABTOHOMHAs MOpaJib, ONpe/IeJIEHUE COOCTBEHHBIX LIEHHOCTEN
Y TUIAHOB Ha Oyayuiee, popMUpPOBAHUE MUPOBO33PEHUS, HABBIKOB CAMOOOPa30BaHUs.

KonnuecTBo 00y4aromumxcs B Tpymnie mocTossHHoe — 14 yenoBexk.
MecTo npoBeaCHUS 3aHATUI: IETCKUM TexHonapk «KBaHTOprym»,
r. EkatepunOypr, yn. bopuca Ensiuna, 3.

Pesccum  3anamuii, nepuoouuHOCmMb U  RPOOOJIHCUMENbHOCHb  3AHAMUIL:
[Ipo10KUTENBEHOCTH OJJHOTO akageMuieckoro yaca - 40 muH. [lepepbIB Mex 1y yueOHBIMU
3aHATUAMHU — 10 MuHYT. O0111e€ KOTMYECTBO YacOB B HEACIIO — 2 yaca. 3aHATHs POBOJSATCS

2 pa3a B HEJZIEJIIO 110 2 akK. yaca.
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Oovem oouepazeusarouient npozpammst — 144 yaca.

Cpok oceoenusn oowiepazsusarouieii. npozpammsl ONPENETAETCS COAEPKAHHEM
IPOrpaMMbl U COCTABIISIET 1 TO/I.

@Dopma 00yuyenHua: oO4YHAs, BO3MOXKHA pealM3alusi OYHO C IPUMEHEHUEM
AJIIEKTPOHHOTO 00YYEHUS U IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOT Ul
(3akon Ne273-d3, rn.2, ct.17, m.2.).

Ypoenesocmo oowepazeusarowieit npozpammot.

[Iporpamma HampapiieHa Ha OPMHUPOBAHUE ONIPEICIICHHBIX KommeTeHuii (soft skills
«rnbkux HaBbIKOB» M hard skills «kécTkux HaBbIKOBY»). [Iporpamma crapToBOro ypoBHs
CIIOCOOCTBYET OCBOCHHIO HOBBIX TEM AK€ MTPU OTCYTCTBUU 0A30BbIX HABBIKOB
Ha HayainbHOM oJtane. HaGop Ha mnporpammy OyIeT OCYLIECTBISATHCS Ha OCHOBE
BCTYNUTEIBHOTO UCTIBITAHUS — COOECEI0OBAHMS, U C HAPABIICHU, KOTOPHIE TECHO CBSA3aHbI
C NMpUMEHEHHEM (PU3UYECKMX 3aKOHOB Ha IMpakTuke: «Xautek mnex», «KocMOKBaHTymMY,
«IIpompoOokBanTym». Takoil moaxoa momMoraeT 00y4aromumMes yriayonéHHo,

M Y3KOCIICIUAIIN3UPOBAHO OCBOUTDH HpO(l)HJ'IBH]’::I@ CIICOUAJIbHOCTH.
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2. Heab n 3aaa4yu 0011epa3BUBaOIIeil NPOrpaMMbl

Heas nporpamMmel: (GOPMHUPOBAHHUE MPEACTABICHH 00 OCHOBHBIX SIBJICHUSX,
3aKOHAaX M BEJIIMYMHAX MEXAHUKM M DJIEKTPUYECTBA, M NPUMEHEHUE HMX B PEIICHUU
MHXEHEPHBIX 3a/]1a4.

Ooyuarwuwue 3a0auu:

— [O3HAKOMMTH C OCHOBHBIMU NPUHIIUIIAMH KJIACCUYECKON MEXaHUKU:

— 00y4HTh OCHOBAM CTPOCHHMSI BEIIECTBA,;

— MMO3HAKOMHTH C OCHOBaMU 3JIEKTPUUYECKUX U MATHUTHBIX SBJICHHH;

- CHOCOOCTBOBAaTh PAa3BUTHIO YMEHHUS HaONI0AaTh TNPUPOAHBIC SIBJICHUS,
IIPOBOJAMTD OMBITHL, TA00PAaTOPHBIE PAOOTHI U SKCIIEPUMEHTANIBHBIE UCCIIEI0BAHUS;

- o0Oy4HTh Npu€MaM padoThI C HHPOPMALIKEN PU3NUECKOTO COACPIKAHNUSA,

— MMO3HAKOMHTh C OCHOBAaMU MUKPOAJIEKTPOHUKH;

— 0Oy4HTbh OCHOBaM MPOrpaMMHUPOBAHUSI MUKPOKOHTPOJIEPOB;

- [O3HAKOMHTbH C OCHOBAMU iepeaun U 00pabOTKU CUTHAJIOB.

Pa3zeuearowiue 3a0auu:

— CIIOCOOCTBOBATh PA3BUTHIO HABBIKOB PAOOTHI C pPa3IMYHBIMM MCTOYHUKAMHU
uH(pOpMaMU, YMEHHUS CaMOCTOSITEIbHO HCKaTh, M3BJIEKaTh U OTOUpPATh HEOOXOIUMYIO
uH(dOpMaIHIO;

— HAy4YUTh M3Jaratb CBOM MBICIU B YETKON JIOTMYECKOH MOCIIEI0BATEIbHOCTH,
OTCTaWBaTh CBOIO TOUKY 3PEHUS;

— MO3HAKOMMUTH C MPaBUIAMH HHANBUAYAIBHOTIO U KOJUIEKTUBHOI'O O€3011aCHOTO
MOBEJICHUS TIPH paboTe ¢ 000pyI0BAHUEM;

— CIIOCOOCTBOBATh Pa3BUTUIO YMEHHsSI 00OCHOBAHUs, 3aIUThl U MpPE3CHTAIUU
CBOErO pe3yJIbTara.

Bocnumamenwvnuie 3a0auu:

— BOCIIUTHIBATh OTBETCTBEHHOE OTHOIIEHHE K OOy4YeHHI0 U (OpPMHUPOBATH
CIIOCOOHOCTH JIOBOJIUTH /10 KOHIIA HAYaTOE JAEJI0;

— CIIOCOOCTBOBATh Pa3BUTHIO YMEHHMs IUIAHUPOBATh CBOM JEHUCTBHUS C y4ETOM

(hakTOopa BpeMeHHU;

22



— CIOCOOCTBOBATH BOCIIMTAHUIO KOMMYHHUKATUBHOW KOMITETEHTHOCTH
B OOIICHWM W COTPYJHHYECTBE CO CBEPCTHHKAMU B TIpolecce 00pa3oBaTeNbHOM
TESTEIbHOCTH;

— CIIOCOOCTBOBATh BOCIUTAHUIO AKKypaTHOTO OTHOIICHHS K MaTepHaIbHO-

TCXHUYCCKHUM LICHHOCTAM.
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3. Cozep:xanue o01epa3BUBaIOIIel MPOrpaMMbl

Y4eOHblii (TeMATHYECKHUI) IJIAH

Tabmuna 1
KosnuecTBo yacon
s
Ne HasBanue 0.10Ka, o = = DopMmbI
o =
n/n TeMbl/Keiica 3 & » aTTeCTAlMH/KOHTPO.IA
54 =
- S s
=
1 OcHOBBI (puzuku uo, 2
MaTeMaTHUKH
3HAKOMCTBO, TEXHHKA
0€30MacHOCTH.
becena 10
1.1 |aHTHUKOpPPYNLIMOHHOMY 2 2 - | YcTHBIi onpoc
MIPOCBEILECHHUIO.
BBegenne B Qu3uKy W
MaTeMaTUKy
2 |OCHOBBI MEXaHUKH 14 9 5
2.1 |ba3oBble (hu3MUEeCKUe MOHATHS | 2 2 - |YcTHbIil onpoc
29 BBenenune B MEXaHUKY 5 1 1 YCTHBIM Onpoc/ BBITIOJHCHHE
" |HproToHa MPAKTUYECKOTO 3aJaHus
YCTHBIN Ompoc/ BBITIOJIHEHUE
2.3 |OCHOBBI MaTEeMaTHKH 2 1 1 P
MPAKTUYECKOTO 3aJaHus
YCTHBINA Onpoc/ BBITIOJIHEHUE
2.4 |MexaHuueckue repeaadn 2 1 1 P
MPaKTUYECKOTO 3aaHusl
YCTHBINA Onpoc/ BBIMOJHEHHE
2.5 |biouyHble MEXaHU3MBI 2 1 1 P
MPaKTUYECKOTO 3aaHus
YCTHBIN Ompoc/ BBITIOJIHEHUE
2.6 |3aKOH COXpaHEHUs SHEPTUu 2 1 1 P
MPaAKTUYECKOTO 3aJaHusl
HUroroBoe 3ansATHE 1O TEME .
2.7 2 2 - |YcTHBIM onpoc
«MexaHuka»
3 OCHOBBI JJIEKTPHYECTBA H 54 36 18 YCTHBIN onpoc/ BBITIOJIHEHHE
MarHeTusMa MPaKTUYECKOTO 3aaHus
3.1 |IIpupona snekTpuyecTBa 2 2 - |YcTHBIM onpoc
YCTHBIN Ompoc/ BBITIOJTHEHHE
3.2 |OCHOBBI JIEKTPOCTATUKHU 2 1 1 P

[MPAKTHYCCKOTO 3a/IaHNA
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YCTHBINA Onpoc/ BBITOJIHEHUE

3.3 |IIpoBoIuMOCTH BEIIECTBA 4 3 1
MPaAKTHYECKOTO 3aaHus
3.4 |DnekTpuueckoe mosue 2 2 - | YcTHBIi onpoc
VCTHBII onpoc/ BBIIOJIHEHUE
3.5 |3akon Oma 2 1 1 P
MPaKTHYECKOTO 3aaHus
VCTHBII onpoc/ BBIIOJIHEHUE
3.6 |[KonaeHcaTtopsr 2 1 1 P
MPaAKTHYECKOTO 3aaHus
3.7 |IlomynpoBOAHUKH 4 4 - |YcTHBIM onpoc
3.8 |IlepemeHHBII TOK 2 2 - |YcTHbIil onpoc
3.9 |MarauTtHOE ToJIe 2 2 - |YcTHbI onpoc
VCTHBIA ompoc/ BBIIIOJIHEHUE
3.10 |deppomarueTuzm 2 1 1 P
MPAKTUYECKOTO 3aJaHus
VCTHBII onpoc/ BBITOJIHEHUE
3.11 |3axon DM HHIYKINH 4 3 1 P
MPAKTUYECKOTO 3aJIaHus
312 OCHOBBI DIEKTPUYECKHX | o 3 3 YCTHBINM Onpoc/ BBITIOJHCHHE
7 | mBUTaTEINIEN MPAKTUYECKOTO 3aJIaHus
313 KosnmektopHslit 4 5 2 YCTHBIN onpoc/ BBITOJIHEHHE
"~ [25IeKTpOIBUTATENb MPaKTUYECKOTO 3aaHus
VCcTHBIM ompoc/ BBIITOJHEHUE
3.14|Cepeonpuson 2 1 1 P
MPaKTUYECKOTO 3aaHus
. VCTHBII onpoc/ BBITOJIHEHUE
3.15 | beckOmIeKTOpHBIN IBUTATENb 4 2 2 P
MPAKTUUYECKOTO 3aJIaHus
. VCTHBII onpoc/ BBIIOJIHEHUE
3.16 |IllaroBeIii 1BUTATEID 4 2 2 P
MPAKTUUYECKOTO 3aJIaHus
VCcTHBIA onpoc/ BBIIIOJIHEHUE
3.17 |Pammo 4 2 2 P
MPaKTUYECKOTO 3aaHus
HUtoroBoe 3aHsiTHE TII0 TEME
3.18 | «DnekTpruyecTBo u 2 2 - |YcrHblii onpoc
MarHeTHU3M»
4 |OCHOBBI MUKPOJJIEKTPOHUKHU| 28 15 13
4.1 |Jloruka, IBOUYHBIN KOJI 2 2 - |YcTHBIN onpoc
VCTHBII onpoc/ BBIIOJIHEHUE
4.2 | TpaH3ucTopHas JOTUKa 2 1 1 P
MPAKTUYECKOTO 3aJIaHus
VeTHBI onpoc/ BBITOJIHEHHE
4.3 |KMOII mukpocxembl 2 1 1 P

[MPAKTHYCCKOI'O 3aJaH1A
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YCTHBINA Onpoc/ BBIMOJHEHHE

4.4 | [lpaiiBepbl 3JIEKTPOMOTOPOB 2 1 1
MPaAKTHYECKOTO 3aaHus
VCTHBIA Onpoc/ BBITOJIHEHHUE
4.5 |H-Mocr 2 1 1 P
MPaKTHYECKOTO 3aaHus
VCTHBIA Ompoc/ BBITIOJIHEHUE
4.6 |L293D 2 1 1 P
MPAKTUYECKOTO 3aJaHus
VCTHBIA Onpoc/ BBITIOJIHEHUE
4.7 |I'eneparop 4acTOTHI 2 1 1 P
MPAKTUYECKOTO 3aJaHus
VCTHBIA Onpoc/ BBITOJIHEHHUE
4.8 |ILINM xonTposiep 2 1 1 P
MPaKTHYECKOTO 3aaHus
VCTHBIA Oonpoc/ BBIIIOJIHEHUE
4.9 |NE555 2 1 1 P
MPAKTUYECKOTO 3aJIaHus
o VCTHBIA OnpOC/ BBITOJTHEHHE,
4.10 |OnepallMOHHBIN YCUITUTEND 2 1 1 P
MPAKTUYECKOTO 3aJaHus
VCTHBIA Oonpoc/ BBITIOJIHEHHUE
4.11 [Komnaparop 2 1 1 P
MPAKTUYECKOTO 3aJaHus
VCTHBIA Oonpoc/ BBITIOJIHEHUE
4.12 | TpaBreHue miat 4 1 3 P
MPAKTUYECKOTO 3aJIaHus
HUroroBoe 3aHATHE II0 TEMeE o
4.13 2 2 - |YcrHblii onpoc
«MHUKpPO3IIEKTPOHUKA
5 |MuKpOKOHTPOJJIEPHI 46 13 33
Wutepodeiicet RS-232 (COM)
51 "2 2 - |YcTHBI o11pOC
UART P
5 MukpokoHTpoJuIepbl Ha 0ase 9 1 1 YCTHBIN Ompoc/ BBITIOJIHEHUE
= |Arduino PAKTUYCCKOTO 3aJIaHus
53 OCHOBBI  MPOTrPaMMUPOBAHUS 10 5 3 YCTHBINM Onpoc/ BBIMIOJHEHUE
"~ |Arduino MPaKTHUECKOTO 3aJaHus
VCTHBIA Oonpoc/ BBITIOJTHEHUE
5.4 | ALIIL, TIATT 2 1 1 P
MPaKTUYECKOTO 3aaHus
'VCTHBIA Oonpoc/ BBITIOJIHEHUE
5.5 |[lonaBnenue mymoB 2 1 1 P
MPAKTUYECKOTO 3aJIaHus
56 PaGora ¢ pgaryukamMu ® 12 9 10 YCTHBIM Onpoc/ BBITIOJHCHHE
7 [MonysIMU MPAKTUYECKOTO 3aJIaHus
VCTHBIA OnpOoc/ BBITIOJIHEHHUE
5.7 |Pabora ¢ JIBurarensmu 2 1 1 P
MPaKTUYECKOTO 3aaHus
VCTHBIA Onpoc/ BBITIOJIHEHHUE
5.8 |SPI 2 1 1 P
MPaKTUYECKOTO 3aaHus
. 'VCTHBIA Onpoc/ BBITIOJIHEHUE
5.9 |One wire 2 1 1 P

[MPAKTHYCCKOIO 3a/IaHNA
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YCTHBINA Onpoc/ BBIMOJHEHHE

5.1012C 2 1 1
MPAKTUICCKOTO 3aJIaHus
5.11 |toroBelii Kelic 8 - 8 [Ipesentarus
HUroro:| 144 75 69
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Conep:xkanue y4eOHOro (TeMaTH4€CcKOro) mjiaHa

Tabnuna 2
Ne Ha3Banue 0J10Ka, Conepianne
n/n TeMbl/Keiica Teopus MpakTuka
1 OcHoBBbI  ¢u3UKM U
MaTeMaTHUKH
3HAKOMCTBO OOYyYaIOIUXCS C
npenojaBaresieM H JIpyr ¢
3HAKOMCTBO, TexHUKa|apyroMm. IlpaBuna TexXHUKH
0€30MacHOCTH. oe3zomacHoctu.  becena 1o
becena 10 |aHTUKOPPYNILIUOHHOMY
1.1 |aHTUKOPPYNIIMOHHOMY |IIPOCBEIICHHUIO. -
MIPOCBEIICHHUIO. Cwmbicn busuku u
Beenenne B ¢usuky u|marematuku. BBenenue B
MaTeMaTUKy bu3MKy W MaTeMaTHKy.
OcHoBHbIe MOHATHUSA. TexHUKa
0e3omacHOCTH
2 OCHOBBI MEXaHUKHU
N3 yero cocrout wmarepus?
Yo 3aCTaBJISIET Tela
bazoBeie  ¢usznueckue
2.1 JIIBUTATHCS? Yro TaKoe -
MOHSATHUS
nmpocTpancTBo?  JlekapToBbI
KOOPAUHATHI
BBenenue B KJIaCCHYECKYIO
MexaHnuky Hprotona: Cuia.
BBenenue B MEXaHUKY N3yueHne momeHTa CUIIBI
2.2 Yckopenue. 3aKoHBI
Hprorona Ha [PAKTUKE
Hptorona. MoOMEHT CuIbL.
IIpaBumo peiuara
OCHOBHBIE  T€OMETPUUYECKHUE
[IpuMmeHeHue MOTy4YEeHHBIX
2.3 |OcHOBBI MaTeMaTUKu  |GUrypbl  Ha  TJIOCKOCTH. .
3HAHUU HA MPAKTUKE
OCHOBBI TPUTOHOMETPHUH
YcTpoicTBO u cMmbicit| U3yuenune nepeadn
Mexanunueckue P v pea
2.4 S MEXAHUYECKUX TIepelad M |PHEPTUM  BpalICHUS  C
P PEIYKTOPOB MTOMOIIIBIO PETYKTOPOB.
YerponcTso u cMmbIca | 3ydyenue OJIOYHBIX
2.5 |bioyHbIe MEXaHU3MBI
OJIOYHBIX MEXaHU3MOB MEXaHHU3MOB Ha MPAKTUKE
N3yuenue  mpeoOpa3oBaHuUit
26 3akoH COXPaHEHHUS |MEXKIY TemioBou, [ I[poBenenne  onbITOB €
" |PHEpruu. MOTEHIHATBHOM ¥ |TIpeoOpa3oBaHUEM YHEPTUU

KUHETUYECKOU DHEPTUSMHU
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HUTtoroBoe 3aHATHE IO
2.7 YcTHas mpoBepodHas paboTa -
TeMe «MexaHuka
OcHOBBI
3 [3JeKTpUYecTBa "
MAarHeTu3Ma
UTto Takoe BIEKTPUYECTBO?
[Ipupona JIEKTPUYECKUX
SBJICHUI: OCHOBBI CTPOCHUS
3.1 |Ilpupona snekTpuuecTBa|BelIeCTBA — dSJIEMEHTapHbIC -
YacTHIlbl, KpUCTAJUIMUECKas
CTPYKTypa Te.
DIEKTPUYECKOE TTOJIE
DIEKTPUYECKUIA 3apsia.
HanpsxkeHHOCTB nos. | Ctatuueckoe
OcHOBBI N
3.2 B3aumoneiictBue AIEKTPUUYECTBO.
AIEKTPOCTATUKHU
ANEKTPUUECKUX 3apsanoB. |JlaboparopHas padoTa
3akoH Kynona
DIIEKTPUYECKU TOK B
MeTaJlIax. OTtnnune
[IpoBOoMMOCTH
3.3 MIPOBOTHUKOB oT -
BEILIECTBA
JMRJIEKTPUKOB HA aTOMAapHOM
YpOBHE
34 [TIpoBOAMMOCTH ITIpoBOAMMOCTH 1|OnbITEl IO OMPEAECTICHUIO
" |BemecTBa COIIPOTHUBJICHUE CONIPOTHBJICHUS 00PA3IIOB
ITouemy TOKk  Teuer B
MIPOBOJIHUKAX ? HUctounnkn
AIEKTPUUECKOTO oJIsl.
3.5 |Dnextpuueckoe none | [udnexTpuueckas -
MPOHULIAEMOCTb Cpensl.
Hanpsbxkenue. Dnektpuueckue
MOTEHIIUAJIBI
JlaGoparopHas abota
3.6 [3akon Oma Cuna Toka. 3akon Oma patop p
«3aKOH OMa
JlaGoparopHas paboTta
«Jleimenckas  OaHka -
U3y4YeHUE
Konnencaropsl. i
3.7 |Konpencaropsl BIEKTPOEMKOCTHY.
DJIEKTPOEMKOCTh
JlaboparopHas paboTta
«XpaHeHue  3apsama B
KOHJIEHCATOpEe»
[ToynpoBogHUKH -
3.8 |IlomynpoBogHUKH KpUCTaJUIMUeCcKasi CTPYKTypa, -

JICTUPOBAHUC. I[I/IOI[BI
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3.9

[TomynpoBOIHUKH

Tpan3ucropsl

HepeMeHHoe QJICKTPUICCKOC

. none. IlepeMeHHBIM  TOK.
3.10 |[IepemenHsIit TOK -
Tpuronomerpuyeckue
byHKUIUN
CBsi3pb  DIIEKTPUYECKUX U
MAarHUTHBIX TIOJIEH.
VYpaBHenuss Makcsemna B
3.11 \MaruutHOe moJe P . -
YIPOUIEHHOM dbopme
(busmyeckuit CMBICI).
MaruautHoe 1noJe
[Touemy HEKOTOPBIE
Marepuaibl MarHUTATCS, a
HEKOTOpBIE HeT?
JlabopartopHas paboTta
3.12 |deppomarueTuzm deppOMarHeTHKy,
«ITocTOosIHHBIE MAarHUTHD)
napamMarHeTUuKu u
nuamarHeTuku. [locTosiHHBIE
maruuThl. [letns rucrepesuca
ConeHoupn. DIEKTPOMArHur.
Karymika WHIYKTUBHOCTH. HarnsigHoe nipeacTaBieHue
3.13 |3akoH DM HHAYKIHH Y ay a pel
NHyKTUBHOCT®. 3akoH [3akoHa OMU
AJIEKTPOMATHUTHON MHIYKIINH
Tpaunchopmarop. Metos
3.14 \3akoH OM MHIYKIMHA  |BBIIPSAMIICHUS T[EPEMEHHOTO -
TOKa
OmHO W3 NpUMEHEHUU
OCHOBBI PNEKTPUUYECKUX |3aKOH Awmrmepa. 3aKkoH
3.15 . 3aKOHa amrepa:
JBUTraTenecu Jlopenna
Penbcotpon
OcHOBBI ANEKTPUYECKUX
OCHOBBI PJNEKTPUUYECKUX .
3.16 . nBurareiiey. PaMka ¢ TOKOM B -
JIBUTATEJICH
MarHUTHOM I10JI¢
317 OCHOBBI PNEKTPUUYECKUX JlabopaTopHas pabora
' JIBUTATENEH «DIEKTPOABUTATEIbY
DNEeKTPOIBUTATEND
. MTOCTOSTHHOTO TOKa -
KosmnexkropHbIi .
3.18 KOJUICKTOPHBIH. -
AJIEKTPOIBUTATEIb
DNEeKTPOIBUTATEND c
PEAYKTOPOM
KosutexkropHbii
3.19 p - JlaGoparopHas paboTa
AJIEKTPOIBUTATEND
N3yuyenue ctpoicrtBalJlabopaTopHas abora
3.20 |CepBonpuBoa Y yerp batop P
CEpBOIPUBOAA «CepBoOnpHUBOI»
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SJIGKTpOI[BI/IFaTCHI)

301 beckonnekTopHbIi MOCTOSIHHOTO TOKa -
"7 |mBUraTeib OECKOJIEKTOPHBIN - U3y4eHUE
YCTPOWCTBA
. JlabopaTopHas paboTta
beckomneKkTopHbIi .
3.22 - «becKoIeKTPOHBIN
JIBUTATEITh
AIEKTPOJIBUTATEIb
DNEeKTPOIBUTATEIh
3.23 |lllaroBslii ABUTATEND IMOCTOSTHHOTO TOKa - IIarOBBIA -
- U3yYEHUE YCTPONCTBA
JlaGopartopHas paboTta
3.24 |1llaroBbIii ABUTATEIH - «[1laroBbrit
AJIEKTPOJIBUTATEIb
KonebarenbHbIit KOHTYP.
3.25 |Pagmo DNEKTpOMArHUTHBIE  BOJIHEI. -
Pagno
JlabopaTopHas pabora
3.26 |Paguo - .
«KonebareapHblil KOHTYP»
HTtoroBoe 3aHATHE TIO
3.27 |Teme «DNEKTPUYECTBO U|Y CTHAsI MPOBEpOUHas paboTa -
MarHeTHU3M»
4 OcHoBBI
MHMKPOJIEKTPOHUKH
4.1 |Jloruka, TBOWYHBIM KoJ |JIormka, JBOMYHBIN KO/ -
Uzyuenne cxem mo Teme|COOpka cXxeM TIO Teme
4.2 |TpaH3ucrtopHas JOTHUKa
«TpaH3ucTopHas IOTUKa» «Tpan3ucTopHas IOTUKa»
N3yuyenue cxem 1o Teme|COopka cxeM IO Teme
4.3 |KMOII mukpocxeMbl
P «KMOIT Mukpocxembi» «KMOIT Mukpocxembb»
. Cbopka cxem 1O TeMe
4.4 Hpaitepsl N3yuenune cxem 10 Teme «JlpaiiBepsI
" |PIEKTPOMOTOPOB «JlparBepbl A3JIEKTPOMOTOPOB» P p
AIEKTPOMOTOPOBY
Nzyuenue cxem no teme «H-{COopka cxem no teme «H-
4.5 |H-Mocrt
Moct» Moct»
N3yuenune paboThI
[TpunIUT a00THI
4.6 |L293D PHHI p Mukpocxembl L[L293D Ha
Mukpocxembl L293D
IIPaKTHKE
Nzyuenne cxem mno Tteme/COOpka cXxeM MO TeMme
4.7 |I'eHepaTop 4acCTOTHI
«I'eneparop 4acTOTHI» «I'eneparop 4acTOThI»
4.8 |ILIMM koHTposiep IIpumenenus LIIVIM curnana |I'enepanus HIMM curnana
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SO — AGOTLL N3yuenue paboThI
4.9 |NE555 P p mukpocxembl NES555 Ha
MHKpocxembl NES55
IIPaKTUKE
. COopka cxemM 1O TeMe
OnepanOHHbBIN N3yuenne cxeM 10 TeMe .
4.10 . «OneparmoHHbIN
YCUJIUTENh «OnepanuoHHbIN YCUIUTENb)
YCUIIUTEIb
N3yuenne cxem mno TteMe|COOpka cXxeM IO TeMe
4.11 |Komnapatop I p
«Kommnapartop» «Kommnaparop»
N3yuenue XUMHYECKUX
. [logrotoBka  miaTel K
4.12 |TpaBnenue miaT peaKunii, MPOUCXOIAIINX B
TpaBJICHUIO
MPOIIECCEe TPaBICHUS
4.13 | TpaBnenue miart - TpaBnenue miat
. Pemenue MPUKIaTHBIX
Keric P ¢
4.14 - 3aaad c MTOMOUIBIO
«MUKpOIIEKTPOHUKA)
MUKPO3JIEKTPOHHUKHU
. Pemenue MIPUKJIATHBIX
Keric P g
4.15 - 3aaad c MTOMOUIBIO
«MUKpOIIEKTPOHUKAY
MUKPO3JIEKTPOHHUKHU
HUtorooe 3ansTHE MO
4.16 [Teme YcrHas npoBepouHas paboTa -
«MUKpOINEKTPOHUKA
5 |MuKpOKOHTpOJLIEPHI
N3yuenue untTepdeiicoB RS-
5.1 |[RS-232 (COM), UART -
( ) 232 (COM), UART
MUKpPOKOHTPOJIIIEPHI HA . .
5.2 POKOHTP P 3HakoMmcTBO ¢ Arduino OcHoBbI paboTsl ¢ Arduino
6aze Arduino
OCHOBBI
3HAKOMCTBO C CHHTaKCHUCOM
5.3 |mporpamMMmupoOBaHUS -
- C++
Arduino
OcHOBBI Tumer JAHHBIX,
5.4 |nporpaMMHpPOBaHUS . IIEPEMEHHBIE, TTOCTPOEHUE
Arduino IPOTPaMMBI
OcHOBBI
5.5 |mporpaMMUpOBaHUS - HwukJiel, ycnoBus
Arduino
OcHOBBI
VYnpasnenue GpusnueckuMu
5.6 |[mporpamMmupoBaHUS -
. cucTeMamu
Arduino
OcHOBBI
VYnpasnenue puznueckumMu
5.7 |mporpaMMHUpOBaHUs -
: cucTeMaMu
Arduino
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[MTpunnun padorer AT u Pabora ¢ aHaJOroBhIMH
5.8 |ALIL, LIAIT P p
' ’ LHAIT CHUTHAJaMU
AnmnapaTtHbie u
5.9 |IlomaBnenue mrymMoB OTtkyna 6epercst mym? IPOrPaMMHBIE CIICHUS
y Y. P Yy porp p
MOJAaBJICHHUS IIIYMOB
510 PabGota ¢ marumkamm u|Teopus nepeaadn ]
T IMomynsMu 00pabOTKU CUTHAJIOB
Pabora ¢ pgaryukamMu wu
PaGora ¢ marumkamu
5.11 MOV - MOZYJISIMH,
oy coBMecTUMBbIMHU ¢ Arduino
PaGora ¢ pgarunkamMu u
Pabora ¢ marynkamu
5.12 MO VISV - MOJIYJISIMH,
1y coBMecTUMBIMH ¢ Arduino
PaGora ¢ pgarunkamMu u
Pabora ¢ marynkamu
5.13 MOTYTAME - MOJTYJISIMH,
Y coBMecTUMBbIMHU ¢ Arduino
PaGora ¢ pgarunkamMu u
Pabora ¢ marynkamu
5.14 MOy TAMI - MOJTYJISIMH,
Y coBMecTUMBbIMHU ¢ Arduino
PaGora ¢ pmatyukamMu Wu
PaGora ¢ marumkamu
5.15 MOTYTSIMH - MOJIYJISIMH,
Y coBMecTUMbIMHU ¢ Arduino
PaGora c¢ patyukamMu Wu
PaGora ¢ marumkamu
5.16 MOV ISMIUL - MOJTYJISIMH,
oy coBMecTUMBIMH ¢ Arduino
I TpuHIMITEI IPaBJICHUA
5.17 |Pabota c¢ JIBurarensiMu PHHI yrip Pa6ora ¢ /IBurarensmu
JIBUTATEIISIMHU
[Tpunnmn padoTtel HHTEP(DEICA .
5.18 |SPI SFI’)I HHnp pd Pabota c untepdeiicom SPI
519 |One wire HpI/IHH.I/IH paboTel mHTEpGEiica Pa60T2} ¢ wuHTEepdeiicoM
' One wire One wire
[Tpunnun padorte! uarepdeiica|Pabora ¢ wuHTEpdhEicoM
5.20 [12C PHHIIHIT P p : p
' One wire One wire
. . Pemenue IPUKJIATHBIX
5.21 |TOroBeIil KENUC - p A )
3a7a4 ¢ moMoIe Arduino
. . Pemenue IPUKJIATHBIX
5.22 |TOroBbIi KEHUC - p A )
3a1a4 ¢ moMoIue Arduino
. . Pemienue NPUKITIATHBIX
5.23 |toroseiii Keiic - p A )
3a1a4 ¢ moMoIbe Arduino
. . Pemienne OPUKIIATHBIX
5.24 |ATOroBhIi KENUC - p A

3a7a4 ¢ moMoIe Arduino
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4. IllnanupyemMble pe3yJbTaThl MIPOrPaMMBbI
IIpeameTHbIE pe3y/ibTaThI:

— 3HATh OCHOBHBIC MPUHITUIIBI KJIACCHUECKON MEXaHUKU:

— 3HATh OCHOBBI CTPOCHUS BEIIECTBA,

— 3HATh OCHOBHI JIEKTPUYECKUX U MATHUTHBIX SBJICHUM;

— yMETh HAOJI0IaTh TPUPOIHBIC SIBJICHUS, MMPOBOIUTH OIBITHI, JJAOOPATOPHBIC
paboTHI U IKCTIEPUMEHTATBHBIE UCCIICIOBAHNUS;

— BJIQICTh MpUEéMaMu paboThl ¢ HHGOpMaIeil GU3MUECKOTO COJAEPIKAHMUS.

— 3HATh OCHOBBI MUKPO3JIEKTPOHUKH;

— 3HATh OCHOBBI IIPOTPAMMHPOBAHNS MUKPOKOHTPOJIJIEPOB;

— 3HATh OCHOBBI Mepeaur 1 00pabOTKU CUTHAJIOB.
MeTanpeameTHblie pe3yJibTaThl:

- YMETh CAMOCTOSITEIPHO UCKATh U aHAJTU3UPOBATh MH(DOPMAITHIO B PA3THMIHBIX
HMCTOYHHKAX;

- yMETh WU3JIaraTh MBICIA B YETKOW JIOTUYECKOW TOCIIEIOBATEIHLHOCTH,
OTCTaWBaTh CBOIO TOUKY 3PCHUS,

- 3HATh U COOJTIOAATh MpaBuja 0€30MacHOTO MOBE/ICHUS B YIEOHOU ayIMTOpUU
U 1ipu paboTte ¢ 000pyA0BaHUEM;

- YMETh IPE3EHTOBATh PE3YJIBTAT CBOCH JIEATEIHLHOCTH.

JInuHOCTHBIE pPe3y/IbTAThI:

- OTBETCTBEHHO OTHOCHUTBCS K OOyUEHHIO, 001aaTh CIIOCOOHOCTHIO JTOBOJIUTH
710 KOHIIa HaYaToe JIEJI0;

— YMETh TUTAHUPOBATH CBOM JCHCTBUS C yueToM (haKTopa BPEeMEHU;

— BJIAJI€Th KOMMYHHUKATUBHON KOMIIETEHTHOCTBIO B OOIIICHUH U COTPYTHUYECTBE
CO CBEPCTHHKAMHU B TIpoIiecce 00pa30BaTEIbHON AEATEILHOCTH;

- AKKYPAaTHO OTHOCHUTBHCA K MATCPHUAJIBHO-TCXHUYCCKUM IICHHOCTAM.
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II. KOMILIEKC OPTAHU3AIIMOHHO-TIIEJIATOTr MUECKHNX YCJIOBUI

1. KanengapHblii y4eOHbIil rpadpux

Ta0muna 3
Ne OcCHOBHBIE XapaKTePUCTHKHU
n/n 00pa30BaTeJbHOIO NpoLecca
1 | KonmnuecTBO yueOHBIX HEJENb Omnpenensercs paboueit mporpammoit
2 | KonmdecTBO yueOHBIX JHEH Omnpenensercs paboueit mporpaMmmoin
3 | KonmnyecTBO 4acoB B HEACIIO 4
4 KonuyectBo 4YacoB Ha y4deOHBIH 144
epHoI
Onpenensgercda  NpUKAa3oM O  Hadaje
5 | Hayano 3ansaTtuit peanu3anuu 00pa30BaTENIbHBIX MPOrpaMM
YUpEKACHUS
2. KajgenaapHblii IJ1IaH BOCIIUTATEIbHOUH PadoThI
Tabnuna 4
Ne
u/n Mara Ha3zBanue ®opmar Y4acTHUKH Pe3yabrar
CeHts0pb
2026 OOGyuJaroruecs doTo- U
JIH1  OTKPBITBIX | DKCKYypCHH,
1 | - . / BHJICOMAaTCPHAIIBI
nBepen coOpaHus
UIOHD Pogurenu /aHKETUpOBaHKE
2027
NHucTpykTaxu doto- n
CeHts0pb
2 2026 o texHuke | MuctpykTax | OOyuaromuecs | BUIeoOMaTepralibl
0e301acHOCTH /aHKETUPOBAHHE
OxT1s0ph
2026 ®oto- u
Ponurennckue
3 |- Cobpanue Pogurenu BHJIEOMATEPHAITBI
. coOpaHus
Maii /aHKETUPOBAHHE
2027
OxT10pb
2026 ®oTo- U
OKCKypcuu  Ha
4 |- Oxckypeust | OOydaronuecs | BUaeoMaTepuaibl
MIPEATNPUATUS
anpenb /aHKETUPOBAHHE
2027
HNuTepakTus doTo- H
Oxts0pp | [locdaienue B P
3) Has OOyuaromuecs | BUAeOMaTepUabl
2026 KBaHTOPHAHIIBI
nmporpamma /aHKeTHUPOBAHUE
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HNuTepakTuBHBIE
JEKIIUU / WTPBI
«be3omacHocTh

Hos6pb B JIBIDKCHUW,
2026 «Kaxk Jexnus / doTo- u
6 |— JIEHCTBOBATH Nurtepaktu | OOyuaromuecs | BUieOMaTepraibl
anpesib Ipyu  MOXapey», | Has urpa /aHKETHUPOBAaHUE
2027 «Kubepnerektu
BBI: PACKpbhIBaEM
OMAacCHOCTH
CETU» U T.J.
Jlexalpb
2026 OOGyuaroruecs doTo- U
OTKpbITBIE OTKpbITBIE
7 |- / BHJIEOMATEPHUAIIbI
3aHATHS 3aHATUS
arnpeinb Ponurenu /aHKETUPOBAHHE
2027
Macrep-kiaccesl,
Jlexabps IOCBSIIIICHHBIC Macrep- doto- u
8 2026 p THIO POXKICHUSA | Kiacc / | Obyuaromuecs: | BUJIeOMaTepUaIbl
AT MHTEPAKTUB /aHKETUPOBAHHE
«KBanTopnym»
DKCKypCUH B
yP Oxckypeust / doTo- H
9 Pepary | peciHe MacTe OOyuaromuecs | BUIeOMaTEPHAITBI
2027 yueOHbIe P y P
KJ1acc /aHKETUpOBAHKE
3aBEACHUS
HCKYCCHS
Hucky doTo- H
Anpenb «Kakne HaBbIKH
11 Huckyccust | OOyyaromuecs: | BujaeoMaTepuabl
2027 OyayT  HYXHBI
/aHKETUPOBAHHE
yepes 10 er?»
Hrtorossie amuira doTo- H
12 | Maii 2027 | 3a01uThI I IgleKTa OOGyuaronuecs | BUaeoMaTepuaibl
IIPOEKTOB P /aHKETUPOBAHHE
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2. YcJ10BHUS peau3anuu o01epa3BuBaoiieil nporpaMmmbl
MarepuajibHO-TEXHHYECKOe o0ecreyeHue

TpeOoBaHus K NOMeELIEHUIO:

— MOMEIICHUE JIJIS1 3aHATHI, oTBevaronue TpedoBanusm Canllun 2.4.3648-20

TUTS YIPEKISHU JOTIOTHUTEIIBHOTO 00pa30BaHMS;

— Ka4yeCTBEHHOE OCBEIICHUE;

— CTOJIBI, CTYJIbsSI IO KOJIMYECTBY OOyJaroImuxcs v 1 pabouyum MecToM
JUTSI TIe1arora.

Oob6opynoBanmue:

— KOMITBIOTEP/HOYTOYK Ha KaXKJI0ro 00yJaronierocs u mpemnojiaBarens
C JIOCTYTIOM B HHTEPHET;

— MEXaHUYECKHE TIepeIaun;

— METaNTMYECKUM MOHMKAIOIIUN PETYKTOD;

— KOJIBIOETh HBIOTOHA,

— TSDKEITBIC METAJUTMYECKHUE IIIaphI;

— MYJIBTUMETP;

— JIaMTIbl HaKaJTMBaHUS;

— CBETO/IMO/IHI;

- 1abopaTOpHBI OJIOK MTUTAHUS;

— raJIbBAHUYCCKUEC DIICMCHTHI;

— aAKKyMYJISITOPHI;

— MOTCHIIMOMETPHI,

— PE3UCTOPHI;

— KOHJICHCATOPHI Pa3IMYHOTO HOMUHAJIA,

— AIIEKTPOMATHUT;

— ocrsuiorpad;

— JTUOJTBI;

— KOJUIEKTOPHBIE DJIEKTPOABUTATEIIH;

— KOJUIEKTOPHBIE 3JIEKTPOABUTATENN C PELYKTOPAMU;
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— CEPBOTIPUBO/IHI;

— 0€CKOJUIEKTOPHBIE AJIEKTPOIBUTATEIIN;

— IIIaTOBBIE AJICKTPOIBUTATEIH;

— TUTaThl Ha 6a3e MUKPOKOHTposuiepoB ATmega;

— MaKEeTHBIC TIJIaTh;

— OTIepaITMOHHBIC YCUIIUTEIH,

— KOMITapaTOPHI;

- Mukpocxembl NESS5;

- Mukpocxembl L293D;

— TEepMOTaphbI;

— TEPMUCTOPBHI;

— TATYNKU OCBEIICHHOCTH;

— SHKOJIEPHI;

— noHmwkaronue dc-dc npeodbpaszoBaTeny;

— noseImatoniue dc-dc mpeodpazopareu;

— 1O «Arduino IDEy.

HNupopmanuonHoe odecneyeHune:
— TEMaTUYECKUE BHUJICO;
— MIPE3EHTAIIUH 10 TEME 3aHSATHA.
Kaaposoe o0ecnieuenne:

[IporpaMmma  peanm3yeTrcs  TEAaroroM  JOMOJHHUTENIBHOTO  oOpa3oBaHWS,
obnagaroriero npodeccHoHanTbHBIMU 3HAHUSIMH U KOMIIETCHIIMSIMU B OpraHU3AINH
Y TIPOBEJICHUH 00pa30BaTEIIBHOTO JIEATCILHOCTH.

YpoBeHb o00Opa3zoBaHuMsl Tiefarora: cpeaHee mpodeccuoHanbHOe o0Opa3oBaHue,
BBICITIEE 0Opa3oBaHue — OaKaaBpuar, BBICIIEE 00OPA30BAHUE — CTICTIHAIUTET
WM MarucTparypa. YpPOBEHb COOTBETCTBUS KBaTM(HUKAIMU: OOpa3oBaHUE Iiedarora
COOTBETCTBYET Mpodwtto mporpammsbl. [Ipodeccronanshas kateropus: 6€3 TpeOoBaHUN

K KaTCTOPHUH.
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3. @opMa aTTecTallMi U OLIEHOYHbIE MATEePUAJIbI

Ha nagaipHOM 3Tane nporu3BOIUTCS BXOJHOW KOHTPOJIBb B JopMe coOece10BaHUS
JUIsE BCEX OOYYaloOIIMXCS C LETbI0 BBISCHEHHUS MX YPOBHS: CHJIBHBIX U ClaOBIX CTOPOH,
HEMOHSATHBIX W HE W3yYCHHBIX HampaBieHud Gu3ukd. C KaKIBIM  00y4YaromuMCs
IIPOBOJUTCS IEPCOHAbHAS Oeceia 17l yCTAHOBIIEHUS €r0 MHTEPECOB U OXKUJaHUMN
ot kypca. CobecenoBanue MPOBOAUTCS IEpe]] 3aYMCICHUEM Ha MPOTpaMMy M OTBEYAET
MeJIarOTMYEeCKOMY 3alpoCy OTCIICKUBAHUS YPOBHS MOTHUBAIMU U JIMYHOCTHBIX KAYECTB
oOyuarorierocs Ha BxojgHoM atarne (I[Ipunoxenue 1).

B Hauane kax10ro HOBOro paszjiena 00yJaronuMcsi 1EMOHCTPUPYETCs TIaH paboThI
C YKa3aHUEM NIPEACTOSIIMNX TEM U MOPSAKOM uX u3ydeHus. [IpoBoauTcs mosicCHUTEIbHAS
Oecena B paMKax KOTOPOU YKa3bIBAIOTCS MPUYUHBI U3YUCHUS TAHHON TEMaTUKU U €€ CBSI3b
C IpeABIIYIIUMHU pa3MeEPaMH.

ATtTecTranus 00y4aroluxcs Mo nporpaMMe BKJIIOYaeT CyMMY OaJljioB
10 TPOMEXKYTOYHOM M UTOTOBOM arrecTaiuu. MIToroBast aTrectanys BKIOYAET OLEHKY
B COOTBETCTBUU C 0OCBOeHHEM nporpaMmsl (IIpunoxenue 2).

Cucrema OTCIICKMBAaHMS PE3YJIHTATOB OOYYAIONIUXCS BBICTPOCHA CIEAYIOIIUM
oOpazom:

— BxojaHas nuardoctuka ([Ipunoxenwue 1);
— TpoMexyTouHas u urorosas arrectanus (I[Ipunoxenue 2).

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00YYAIOIIUXCSl OCYIIECTBIISETCS MEarorom
M0 XOAY KaXJ0ro 3aHsaTus 3aHsaTui. CriocoObl MPOBEPKU YPOBHS OCBOEHHUS TEM: OIpPOC,
TECTUPOBAHUE, PEIICHHE 33]1a4, HAOIIOACHIE, OTICHKA BBIMIOJTHEHHBIX MPAKTHUYECKUX PadoT.

[ITkana OLEHKU MPOMEKYTOUYHON U UTOTOBOW aTTECTALIMU IPUBEAECHA
B [Ipunoxenuu 3.

CymMa 6aiiioB pe3yJbTaTOB aTTECTAI[UHU TIEPEBOUTCS B OJIMH U3 YPOBHEH OCBOCHUS
oOpa3zoBaTenpHON TporpaMmbl corytacHo TaGmuiie 4. [IporpamMmma cuuTaeTcsi OCBOSHHOM

IIPpH IMOJIYUYCHHUHN NOCTATOYHOT'O KOJIMYCCTBA 0ajJI0B B COOTBETCTBHH C YPOBHIMMU.

39



YpoBeHb 0CBOCHUSI POrPAMMBI 110 OKOHYAHUHU 00y4eHHs

Tabmuua 5
banibl, HaOpaHHbIe yYaluuMcst YpoBeHb 0CBOCHMS
0-49 Huzkwuit
50-79 Cpennuii
80-100 Bricokuit

OHCHI/IBaH JINYHOCTHBIC Ka4CCTBA 06yqa}011mxc51, negaror MpoBOIUT H&6JHOI[€HI/IC
3a O6yUIaIOH_II/IMI/IC$I, OTCJIC)KHUBAHUC JUHAMHKHN HU3MCHCHU A nux TBOPUYCCKHUX,
KOMMYHHKATUBHBIX W HHBIX CHOCO6HOCTGﬁ, JIMYHOCTHBIX KadCCTB O6yan-OIHI/IXC5I

(ITpunoxenue 4).
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4. Meroauveckue MaTepUaJIbI

B o0pa3oBaTenbHOM Ipoliecce UCTIONB3YIOTCS CIAEAYIOIIUE MEn0Obl .

— 00BACHUTENLHO-WILTIOCTPATUBHBIN (111 opMUpOBaHUsI 3HAHUM W oOpasza
NeNUCTBUR);

— MPaKTUYECKUHA (MPAKTHYECKUE 3aJaHusl, aHAIW3 W PEIIeHHuE MPOOJIEMHBIX
CUTYyalui u T. 1; 1751 GOPMUPOBAHUSI YMEHUM, HABBIKOB U CIIOCOOOB JICSITEIBHOCTH );

— CJIOBECHBIN - pacckas, oObsACHeHHe, Oecena, jekmus (s (GopMHUpOBaHUS
CO3HaHMUS).

Br160p MeT0/10B 00yUeHUsT OCYIIECTBISIETCA UCXO0IS U3 aHAJIN3a YPOBHS TOTOBHOCTHU
oOy4Jaronuxcsi K OCBOCHUIO COJIEP’KaHUS MPOrPaMMBbl, CTEIEHU CJIOKHOCTH MaTrepuaa,
Tuna ydeOHoro 3aHsaTus. Ha BbIOOp MeETOAOB O0O0y4Y€HUs 3HAUYUTEIBHO BIMSET
MIEPCOHAJIbHBIN COCTaB IPYIIIbI, HHAUBUIYaIbHbIE 0COOCHHOCTH, BO3MOKHOCTH U 3aMPOCHI
JETEN.

MeTonpl BOCTHMTAaHHS: MOTHUBANMs, YOEKICHHWE, CTHUMYJIHPOBAHHUE, CO3aHUE
CUTYaIIMH ycIiexa u Jip.

OO6pa3oBaTeNbHBIN MPOIECC CTPOUTCS HA CICIYIOMUX MPUHIIHIIAX:

— Ilpunyun nayynocmu. Ero CylmHOCTH COCTOMT B TOM, YTOOBI OOy4YarOIIMMACS
yCBaMBaJl peaJibHbIC 3HAHMUSI, PABUIILHO OTPaXKAIOIIUE IEUCTBUTEIBHOCTD, COCTABIISIONINE
OCHOBY COOTBETCTBYIOIIMX HAYYHBIX MTOHATHH.

— Ilpunyun naznaonocmu. Harnsguele 00pas3bl CIIOCOOCTBYIOT TMPaBUIBLHOM
OpraHM3aIH MBICITUTEIBHON IesSTENbHOCTH oOydaromerocsa. HarmsaHocTs obecrneunBaeT
MOHUMaHUE, IPOYHOE 3aTIOMHUHAHHE.

— Ilpunyun oocmynnocmu, yiéta BO3pacTHBIX U WHIUBUIYAIBHBIX 0COOCHHOCTEH
neTeil B mporuecce oO0ydeHus: mo nporpamme. IIpennonaraer cooTHECEHHE COAEpPKaHUS,
XapakTepa u 00béMa yueOHOTO MaTeprala ¢ ypOBHEM Pa3BUTHS, IIOJTOTOBICHHOCTH JICTEH.
[TepexoauTh OT JETKOTO K TPYJAHOMY, OT H3BECTHOT'O K HeM3BeCTHOMY. HO TOCTYITHOCTH
HE OTOXIECTBIISIETCS C JIETKOCTHIO.

OOyueHnue, 0CTaBasiCh JOCTYITHBIM, COTIPSDKEHO C IPUIIOKEHUEM CEPhE3HBIX YCUITHM,

4TO IIPUBOOUT K PA3BUTUIO IMYHOCTH.
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— Ilpunyun oco3nanus npouyecca 00yuenus. JlaHHBI TPUHLMIO TPEANOJIAraet

HEO0OXOJAMMOCTb Pa3BUTHS Yy peOEHKA peIEKCUBHOW MO3ULIMU: KaK 51 y3HAJ HOBOE,

Kak JayMmali pasbliie. Eciu peOEHOK BUIUT CBOU IOCTHKEHHUS, 3TO YKPEIUIIET B HEM BEpy

B COOCTBEHHBIE BO3MOXHOCTH, MOOYX AA€T K HOBBIM ycuiusM. U ecniu peOEHOK TOHUMAET,
B 4EM M MOYEMY OH OIIUOCA, YTO enlé He MOTyYaeTcs, TO OH JIeJIaeT NEPBBIH 1Iar Ha MMyTH
K CaMOBOCITUTaHUIO.

— Ilpunyun eéocnumuwiearoujezo ooyyenua. OOyvaromas AEATEILHOCTh MENArora,
KaK TMpaBWJIO, HOCUT BocHUTHIBawOIMi xapaktep. Coaepxanue oOydeHus, GOpMbl €ro
OpraHu3aliy, METO/Ibl U CPEJICTBA OKA3BIBAIOT BIUSHUE HA (DOPMUPOBAHUE TUYHOCTU
B LIEJIOM.

@opMbl  OpPraHM3alMU  JAEATEIbHOCTH O0y4YAaKOIUMXCHA: WHIMBHUAyaJbHas,
(poHTaNIbHAS, TPYIITIOBA.

@®opMbI IPOBEACHUS 3AHATHSA:

B oOpazoBaTesibHOM TMpoliecce NOMHMO TPAAUIMOHHOTO Y4e€OHOro 3aHSITHS
UCIIOJIB3YIOTCS. MHOT0O0Opa3Hble (POPMBI, KOTOpPbIE HECYT Y4EOHYIO HArpy3kKy U MOTYT
HCIOJIb30BaThCSl KaK aKTUBHBIE CTIOCOOBI OCBOCHHUS JE€ThbMH 00pa30BaTEIbHOM MPOTrpaMMBbl,
B COOTBETCTBHMM C BO3pAacTOM OOYyYalIIMXCA, COCTAaBOM TIPYIIbl, COAEpPKaHUEM
nporpaMMel: Oecesa, JIeKIus, MacTep-Kiace, MPaKTUYECKOE 3aHATHE, 3alluTa KeCOoB.

Ileqarormyeckne TeXHOJOTMHM: WHIMBUIyalu3alud OOYYEHHUs, pPa3BUBAIOLIETO
oOy4eHMs, AUCTAHLIMOHHOTO OOYYEeHHs, MIPOBOM NESITEbHOCTH, KOMMYHUKATHUBHAs
TEXHOJIOTHSI OOYy4YEeHUSs, pelIeHUusT HN300peTaTeNbCKUX 3a7ad, 370poBbecOeperaromnas
TEXHOJIOTHS.

JAMpaKkTuyecKue MaTepuaJbl:

Metoauueckue mocodusi, pa3padoTaHHbIE MPENOJaBATEIEM C YU€TOM KOHKPETHBIX

3aJia4, BapUuaHTbl JCMOHCTPAIIMOHHBIX IIPpOrpaMMm, MaTCpHrajibl 110 TCPMHUHOJIOTUH.
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5. Cniucok JuTeparypbl
Cnucok JuTepaTyphl, HCMOJIb30BAHHOM NMPU HANMCAHUU NPOTPAMMBbI:

1. Jleonosa E. B. [Icuxonoruueckoe obecrieueHre HeMpepbIBHOTO 00OPa30BaHUSL:
moHorpadus /E. B. Jleonosa. — 2 e uzn. — M.: U3natensctBo FOpaiit, 2019. — 275 c.

2. [Tacrepnak A. H. Ilcuxonorus oOpa3oBaHus: y4eOHUK M MPAKTUKYM IS
akajgemudeckoro OakanaBpuatra /H. A. Ilactepnak, A.I'. AcmomnoB; mon pen. A.l.
AcmornoBa. — 2-¢ u3a. niep. u gom. — M.: U3marensctBo FOpaiit, 2019. — 213 c.

3. [Iponuna, U. U. Teopus u metonuka ooydeHust ¢pu3uke: 0030pHbIE JIEKIIUH:
yueOHO-MeTonuueckoe mocooue. — Opck: HM3patensctBo Opckoro rymMaHUTapHO-
TEXHOJIOTUYECKOTO MHCTUTYTa ((husnana) gpeaepaibHOTO rocy1apCTBEHHOTO OI0IKETHOTO
00pa3oBaTeNbLHOTO YUpexKACHUS BBICIIIETO oOpa3zoBaHUs «OpeHOyprckuii
roCyJlapCTBEHHBIN YHUBepcUTeT», 2017. — 103 c.

4, [Icuxonorus Tpyaa, MH>KEHEpPHAs ICUXOJIOTHSI M OproHOMHUKa. B 24. YueObHuk
Ul akajgemMudeckoro OakanaBpuata /mon pen. E. A. Kmmumosa, O.I'. Hockosoii, I'.H.
Counnnesoit. — M.: U3parensctBo FOpaiit, 2019. — 351 c.

5. ®denepanpHas pabouas nporpamma. Ousnka. 7-9 kimaccel (6a30BbIN YPOBEHD)
— Mocksa: 2023. — 61 c.

6. Yenosek. O6mectBo. Kynbrypa. Commanuzanus [Tekct]: marepuansr XIII
Bceepoccuiickoid (€ MEXIyHapOAHBIM YYacCTUEM) MOJIOJEHKHON HAyYHO-NPAKTUYECKOU
koH(pepenuuu / noa. pea. B.JI. benuna. — Ya, 2017. — Yacts 3. — 279 C.

JJIeKTPOHHBIE PeCypChI:
1. 3Bamaum mo ¢usuke. [daekrponusiid pecypc] — URL: https://fizikazadachi.ru/
(mata obparmenus: 06.02.2026).

2. Tlepensman SxoB HWcumopoBuu. 3anumartenbHas ¢usuka (kHura 1).
[ OneKTpOHHBIM pecypc] — URL:
https://www.eduspb.com/public/books/nauch_pop_uch/perelman_fizikal.pdf (mara
obpamenus: 06.02.2026).
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3. Tlepeneman SxoB MWcumopoBuu. 3anmmarenbHas ¢usnka (KHUTA 2).
[DJ1eKTpOHHBIA pecypc] — URL:
https://www.eduspb.com/public/books/nauch_pop _uch/perelman_fizika2.pdf (mara
obOpaienus: 06.02.2026).
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Kputepuu onieHnBaHusi 1J151 BXOJHO# AMATHOCTUKH

[Ipunoxenue 1

Tabmura 6
Ne
. Kputepun ouennBanus babl
1 [Tonumanue 6a30BbIX (U3MUYECKUX M MATEMAaTUYECKUX IMOHSATUN Ha 9
UHTYUTHUBHOM YPOBHE
2 |CrnocoOHOCTD K pacCy/ICHUIO B PEIICHUH WHKEHEPHBIX 3a7a4 2
3 |CnocoOHOCTh yCBauBaTh U aHAJIM3UPOBATh HH()OPMALINIO 2
4 | YMeHue npoBoaUTh 6a30BbIE MaTEMATUUECKUE OTIEPAIU 2
5 |CnocoOHOCTh paboTaTh C MPOCTEHIIMMU YPaBHEHUSIMHU 2
6 |3amHTEpecOBaHHOCTH B 00YyUEHHUH IO MPOrpaMMe 2
Hroro: 12
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[Ipunoxenue 2

OueHOYHBIN JIUCT JJISl IPOBEACHUS

MPOMEKYTOYHON M UTOTOBOM ATTECTALIMH

Ta0muma 7

Kpurtepun onenku

Bbanabl

HpOMe)KyTO‘lHaﬂ arrecranuda

Mexanuka

3HaHue 3aK0HOB HbIOTOHA 1 X TPUMEHEHUS

1.2

YMeHue PaCcCUUTBIBATL CHUJIBI, MACChbI 1 YCKOPCHU S

1.3

Coznianue mpocThIX MEXaHUYECKUX Mojielie (pbryaru, OJIOKU U TIp.)

3JICKTpH‘leCTBO 1 MarHeTu3m

2.1

3HaHue 3akoHa OMa 1 mpaBWII pacu€ra HENer NOCTOSHHOTO TOKa

2.2

YMeHue HU3MCPATH TOK, HAIIPSAKCHUC U COIIPOTUBJIICHUC MYJIbBTUMCTPOM

2.3

ITonumanue IIPUHIIUIIOB SHCKTpOMaFHHTHOﬁ HMHAYKIIUU

2.4

CO3ILaHI/Ie " OTJIaJIKa ITPOCTHIX ITACCUBHBIX U AKTHBHBIX CXCM

2.5

3HaHUE CBOMCTB EMKOCTEN U MHIYKTUBHOCTEN

2.6

YMeHue AHAJIM3UPOBATH BIIUAHHUC ITOTCPDb U MMAPA3SUTHLIX 3JICMCHTOB

2.7

3HaHWE TMPUHLIUIOB  PabOThl  JUOJOB W  TOJEBBIX/OUIOISPHBIX
TPaH3UCTOPOB

2.8

YMeHue - NpUMEHSTh  TOJYIPOBOJHUKOBBIE  AJIEMEHTHI (MO,
TPaH3UCTOPHI)

w

2.9

YMeHune cooupaTth aHaJIOrOBbIE LIENH HA MAKETHOM IJ1aTe

MHuKpO03JIeKTPOHUKA

3.1

YMeHue IMPUMCHATDH OIICPAIIMOHHBIC YCUIINTCIIM B aHAJIOT'OBBIX CXCMaAX

3.2

[ToHnmMaHue TPUHIMIIOB pabOThl yCUIIUTENEH U (PUIBTPOB

3.3

Coznanue ALITI/IIATI-cxem u n3MepeHre aHAJIOTOBBIX CUTHAJIOB

3.4

3HaHue MCTOJOB IIOJABJICHHU: IIIyMa H ITAPa3UTHBIX KoJIcOaHui

3.5

YMmenue OLCHMBATL XApPaKTCPUCTHKH MHKPOCXEM 11O TEXHUYECKOU
JOKYMCHTallUH

MuUKpOKOHTPOJLIIEPHI

4.1

3HaHue apxXuUTEKTyphl aT Arduino

4.2

YMenue nporpammupoBaTh 1 poBbie BXoabl/Bbixo bl (GPIO)

4.3

[Tonumanue pabotet UART, I1?C, SPI-untepdeiicon

4.4

Co3nanue MpPOEKTOB  yOpPaBIEHUS  CBETOJIMOJAMH, MOTOpaMH U
CEpPBONPHUBOAAMHU

46



45 3HaHNe MIPUHIIUIIOB PA0OTHI PacIPOCTPAHEHHBIX JAaTYUKOB (TEMIIEpaTypHI, 3
OCBEIIEHHOCTH)
4.6 |YmeHue paboTaTh C IPEPHIBAaHUSIMHU 3
4.7 |YMeHHe UHTETPHPOBATH aIlllapaTHYIO ¥ MPOrPaMMHYIO YaCTH ITPOCKTa 3
4.8 |IloHMMaHWE aTOPUTMOB YIPABICHUS U UX OTIAIKH 3
HTorosas arrecrauus 25
1 |Co3nanue pabouei MOJEIN YCTPOUCTBA (MEXaHUKA + JIEKTPOHUKA) 3
2 |CoOTBETCTBUE TEXHUUECKOMY 33/IaHUIO U (PYHKITMOHAILHOCTD 3
3 |Cobnonenue anroputMa cCOOpKU U MPOrpaMMHUPOBaHUS 3
4 |OpuUTHHAIBHOCTH KOHCTPYKTHUBHOTO ¥ TIPOTPAMMHOTO PEIICHUS 3
5 OnTuMaIbHOCTH WCITOJTB30BAHUS KOMIIOHEHTOB (TOCTYIHOCT®, 3
HaJIEKHOCTD)
6 |KauecTBo KO/Ma: CTPYKTypa, YUTAEMOCTh, KOMMEHTApUHU 3
7 |ObocHOBaHUE (PU3NYECKUX U MHKEHEPHBIX PEIICHUI 3
8 |IIpesenTarus pe3ynbTara: JEMOHCTpAIHs pabOThI, OTBETHI HA BOMIPOCHI 3
9 |CobmoneHue CpokoB pabOTHI 1*
Hror| 100

paboThl COOIIOIEHBI

* kpuTepuii oueHuBaercs mo mkaiae ot 0 o 1 6amra, rae 0 6aIoB - CPOKH pabOTHI HE COOMIOACHBI, 1 6at - CPOKU
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[Tpunoxenue 3
IlIkaJia OeHKU POMEKYTOYHON M UTOTOBOM aTTECTALUU

Ta0muma 8

Banabl

YpoBeHb 0CBOCHMS

3HaHWEe W/WIM yYMEHHE aOCONIOTHO HeE MposBiIeHO. OTCYTCTBYIOT
MPAKTUUYECKHE YMEHHUS M HAaBBIKM, CBS3aHHBIC C JAaHHBIM KadeCTBOM;
KaueCTBO/3HAHUE/HABBIK HYK/Ia€TCSl B Pa3BUTHH.

[ToBepxHOCTHOE (hparMeHTapHOE MPEACTABICHUE O JAHHOU 00JIaCTH 3HAHHM.
OueHka CBUAECTENBCTBYET O HAJIWYUU COOTBETCTBYIOUIUMX JaHHOU
NESITEILHOCTH YMEHUN M HABBIKOB, MPOSBISIONIMXCSI HE CUCTEMaTUYECKU U
HE B IMOJIHOW MepE.

bazoBeie = mpencraBieHuss B oOo3HaueHHOM ~ oOnactu.  OueHka
CBUJIETEIBCTBYET O CpEOHEH pa3BUTOCTHM KadecTBa/3HAaHUs/HaBbIKA, 00
YIOBJIETBOPUTEILHO PA3BUTHIX JUISI JESTEIBHOCTH YMEHHUSIX U HABBIKAX.

VYBepeHnnble 3HaHMS B 00o3HaueHHOW oOmactu. CdhopmupoBaBIIMiics,
YBEPEHHBIM HAaBBIK, B TOM YHCIE I[IO3BOJISIET pa3peniaTb CIOXKHBIC
HecTaHAapTHhIE cuTyanuu. OIEeHKa COOTBETCTBYET BBICOKOW CTEIMEHU
BBIPOKEHHOCTH KaueCTBa/3HAHMUS/HABBIKA.
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[Ipunoxenue 4

MOHI/ITOpI/IHI‘ JOCTHKCHHUA

oﬁyqamumMHca JIMIYHOCTHBIX 1 METAIIPEIMETHDBIX PE3YyJabTATOB

Tabauma 9
N Kpurepuu onenkn Kor-Bo
n/n puTep 0aJ10B
1 | MeranpeaMeTHbIe pe3yJibTaThl 12
11 YMeTh CcaMOCTOATENHLHO HWCKaTh W aHAIM3UPOBATh WH(OpMAIuioo B 3
"~ | pa3IMYHBIX HCTOYHUKAX
12 YMeTh u3araTh MBICIM B YETKOM JIOTMYECKOM MOCIIEA0BATEIIbHOCTH, 3
"~ | oTCTauBaTh CBOIO TOUKY 3PEHHUS
1.3 | 3Hatp m coOmomath MpaBWiia OE30MACHOTO MOBEACHUS B VUEOHOMH 3
1.4 | YMeTh npe3eHTOBaTh Pe3yJIbTaT CBOEH AESATENbHOCTU 3
2 | JIM4HOCTHBIE Pe3yJabTAThI 12
21 OTBETCTBEHHO OTHOCHUTHCS K OOy4YeHHIO, 00JajaTh CHOCOOHOCTHIO 3
"~ | AOBOIUTH 70 KOHIIA HAYATOE JIEJI0
2.2 | YMeTh IJIaHUPOBATh CBOU JEHCTBHUSA C y4eToM (hakTopa BpeMEHHU 3
Brnagerp KOMMYHUKAaTUBHOM KOMIIETEHTHOCTBIO B OOIICHUU U
2.3 | COTpyAHMYECTBE CO CBEPCTHHKAMH B TIpoliecce 00pa3oBaTesbHON 3
NeSITeTbHOCTU
2.4 | AKKypaTHO OTHOCUTCSI K MAaT€pUaIbHO-TEXHUYECKUM IIEHHOCTSIM 3
Hroro: 24

IxaJua oueHku

0 0aquoB - JMYHAs XapaKTepUCTHUKA a0COJIOTHO HE NposiBieHa. OTCYTCTBYIOT

3HaHHA, IMMPAKTHUYCCKHMC HABBIKH, CBA3dHHBIC C AJAHHBIM KadCCTBOM,; KauyeCTBO/HaBBIK

HYXIACTCs B pa3BUTHH.

1 0ana - noBepxHOCTHas (parmeHTapHas JeMOHCTpauus KadecTBa. OlleHKa

CBUACTCIILCTBYCT O HAJIMYNH COOTBCTCTBYIOIIUX HaHHOﬁ ACATCIIbHOCTHU 3HAHUHU U HAaBBIKOB,

IMPOABIIAIOINUXCA HE CUCTEMAaTHYCCKHU 1 HC B MMOJTHOM MEpE.
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2 faJs1a - OLIEHKA CBUJIETENICTBYET O CPEIHEN pa3BUTOCTH KaueCTBa/HABhIKA,
00 yJOBIETBOPUTEIBHO PAa3BUTBHIX JUIS TMPOSBICHHUS KadecTBa YMEHHSAX W HaBbIKaXx.
JleMoHCTpanus Ka4yecTB HecTaOMIIbHA.

3 6anua - yBepeHHas U cTabmiIbHas neMoHcTpalus kadectBa. ChopmupoBaBIIHiiCs
HaBBIK, KOTOPBIH B TOM YHCIIE TIO3BOJISIET Pa3pelIaTh CI0KHbIE HECTAHIApPTHBIC CUTYAIHH.

OHCHK& COOTBCTCTBYCT BBICOKOM CTENCHU BBIPA)KCHHOCTHU KauyeCcTBa/HaBBIKA.
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AHHOTALUA

JlononHuTenbpHas 00eo0pa3oBarenpHas 001epa3BruBaoas nporpamma «Ou3uka»
UMEET €CTECTBEHHOHAYUYHYIO HAIIPaBICHHOCTh M IO3BOJISIET MO3HAKOMUTBECS CO MHOTMMU
MHTEPECHBIMH BOIPOCaMU (DU3HUKHU, BBIXOIALUIMMH 33 PAMKH IIKOJHHOW MPOTPAMMBI.
[IpoBeneHue ONBITOB 3aKPENUT UHTEPEC OOYUAIOIIMXCS K TIO3HABATENIBHOM JESITEIBbHOCTH,
Oyaer  cmocoOCTBOBaTh  Pa3BUTHIO  MBICIAMTEIBHBIX  ONepaluii u  oOumemy
MHTEJUIEKTYaJIbHOMY Pa3BUTHIO.

ITporpaMMa HamnpaBiieHa Ha (OPMUPOBAHUE OIPEIECICHHBIX KOMITETEHIIUH

(soft skills «rubkux HaBbikoB» 1 hard skills «xécTknx HaBbIKOBY»). [IporpamMmma ctapToBOIroO
YPOBHSI CITOCOOCTBYET OCBOEHHUIO HOBBIX TEM Ja)XKe€ IIPH OTCYTCTBUM 0A30BBIX HABBIKOB HA
HavyampHOM oTane. HabGop Ha mnporpammy OyAeT OCYIIECTBISATBCS HAa OCHOBE
BCTYNUTENBHOTO UCTIBITAHUS — COOECEI0OBAHMS, U C HAPABIICHUI, KOTOPHIE TECHO CBSA3aHbI
C NMPUMEHEHUEM (PU3NYECKUX 3aKOHOB Ha MpakTuke: «XaiTtek 1mex», «KocMOKBaHTyM»,
«IIpompoOokBanTym». Takoil moaxoa moMoraetr 00y4aromuMcs yriryosi€HHO,
1 y3KOCIIELUATM3UPOBAHO OCBOUTH MPO(PUIbHBIE CIIEHUATBHOCTH.

[Iporpamma paccunrtana Ha oOydaromuxcs 13— 17 ner.

o1



		2026-04-22T14:39:37+0500
	ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ НЕТИПОВОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СВЕРДЛОВСКОЙ ОБЛАСТИ "ДВОРЕЦ МОЛОДЁЖИ"




