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BryTpeHHss sKcniepTr3a nposeaeHa. [IporpaMma pekoMeH10BaHa K
PAacCMOTPEHHIO HA MEAarornieckOM/METOAMUECKOM COBETE YUPEIKICHHUS.

3amecTHTENb PYKOBOAUTENSA 110 00pa30BaTeIbHON AEATEIbHOCTH
5/?!/ 10 (C’ %//ﬂt[{/// ////L (TToamucs, GUO)
« A0 » /r/z//yfw 4 2023r

JonomautensHas oOuiepa3BuBaronias nporpamma COOTBETCTBYET
JNEHCTBYIOMUM  (befepaibHbIM, PETHOHAJBHBIM HOPMATHUBHBIM  [JOKYMEHTaM
Poccuiickoi ®Denepandi W JIOKalbHBIM HOpMatuBHbBIM akTam I['BIIOY JIO
«KKTuCy.



IHosicHUTeIbHAS 3aIIUCKA

JlonosHUTENBHAS oOuiepa3BUBaroNIas nporpaMmma «IT-kBaHTYM»
pa3paboTtana Ha ocHoBaHuM DenepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B  Poccuiickoit ~ ®enepanumny», KoHuenmuu  pasButus
JOTIOJIHUTENbHOTO 00pa3zoBanus nerert 10 2030 roxa.

HanpasjieHHOCTH NPOrpaMMbI
Texnuueckas
AKTYaJbHOCTH MPOTrPaMMbI

Nudopmanmonnsie Texunonoruu (UT) - 310 MeToasl, criocoObl, MpUEMbl U
nporecchl 00paboTku MHGOPMALMK C MPUMEHEHHUEM CPEJICTB BBIYUCIUTEIbHON
TEXHUKH WM MIPOTPAMMHBIX U TEXHUUYECKUX cpeAcTB. B mmupokom nonumanuu UT
OXBaThIBAIOT BCE OOJACTH CO3/JaHMs, TMepeAadyd, XpaHEHUS U BOCIPHUATHUA
uHpOpMAIIKM, HE OTrPAHWYMBASCh TOJBKO KOMIBIOTEPHBIMU TEXHOJOTHUSIMH.
['maBHast wHpOpMAalMOHHAS TEHIEHIUS HAIIEro BPEMEHU — YCIOXKHEHHE U
UHTETpanusi BCeX BHUJIOB HWHGOPMAIMOHHBIX NPOAYKTOB. MHopMannoHHbIe
TEXHOJIOTUU CTPEMUTENBHO Pa3BUBAIOTCS U OyayT pa3BuBaThcs Aanblie. be3 Hux
y’)K€ HEBO3MOXXHO TIPEICTaBUTh HHU OJHY cdepy KHU3HEACATEIbHOCTH, OHH
HANPSIMYIO BIUSIOT HA KOHKYPEHTOCTIOCOOHOCTh MPOU3BOUMBIX TOBAPOB U YCIYT.
[Tootomy  kBamudumnmpoBanueie |T-cmenumanuctel — OAHM M3 CaMbIX
BOCTpeOOBAaHHBIX ¥ BBICOKOOIUIAYMBAEMBIX HAa pBIHKE TpyJda. B pamkax
peanu3anuu JaHHOW PorpaMMbl (POPMUPYIOTCSI HE TOJIBKO HEOOXOAMMBIC HABBIKU
B 00acti ”HGOPMAIIMOHHBIX TEXHOJIOTHI, HO U HaJl MPO(ECCUOHATLHBIC HABBIKH,
MO3BOJISTIONIME TTOBBICUTH () (PEKTUBHOCTD U BOCTPEOOBAHHOCTH CIEITHAIHCTA.

[Iporpamma HameneHa Ha pa3BUTHE HHTEpeca OOYYAIONMMXCS K OCHOBaM
pa3pabOTKH  MPOrPAMMHOIO  OOECIEUEHHs, MCIOJIb30BAHUI0  METOJ0JIOTUI
KOMaHJAHOM pabOTbl B MPOEKTE, MPOrPaMMHUPOBAHUIO, MPOCKTUPOBAHUIO

AJIEKTPOHHBIX CXEM M KOHCTPYHPOBAHHUIO YCTPOUCTB Ha UX OocHOBe. OOyueHue mno



nporpamMme 1Mo3BOJIACT MOAPOCTKAM ITOJYYHUTH IMPAKTHUYCCKHUC HABBIKM WM 3HAHUA,

BBIXOOAIIMUC 3a PAMKHU INKOJIBHBIX ITPOTpaMM I10 HH(bOpMaTPIKe.

Ilenarornyeckasi Hejieco00pa3HOCTH MPOrPAMMbI
OOyueHue Mo mnporpaMMe BKIIIOYAET YEThIPE OCHOBHBIX HaIlpaBiICHUS

EATEbHOCTH

1. OcHOBBI ympaBieHUs MPOEKTAMH, BKIIOYAIOIIME METOJO0JIOTMA KOMaHJIHOW

paboThI B IPOEKTE.

2. llonyyenune HaBBIKOB pa3pabOTKH MPOTPAMMHOIO OOEcreyeHUs] Ha OCHOBE

COBPCMCHHBIX U dKTYaJIbHbIX TEXHOJIOTUH.

3. TlonmyueHue KOMIETEHIMH B 00JacTU KOHCTPYMPOBAHUS YCTPOMCTB,

YOPaBISIEMBIX MUKPOAIJIEKTPOHUKOM.

4. OcBoenue 0a30BBIX MNPUHIUIOB pPadbOThl MPOTPAMMHUPOBAHMS, MOJIyYCHHE
KOMIIETEHIIMA B 00JIaCTU ~ KOHCTPYUPOBAHHS  YCTPOWCTB,  YNpaBIsSE€MbIX

MUKPODJIEKTPOHUKOH.

HNannas mnporpamMma (opMupyeT KOMIETEHIIMH, KOTOpbIE MO3BOJISIOT
oOy4JaromMMcsl YCHEIIHO CO3/1aBaTh COOCTBEHHBIE DJEKTPOHHBIE YCTPOWCTBA,
3aHUMAThCS Pa3pabOTKOW MPOTPaMMHOIO OOECIEUYEHUs, MPOrpaMMHUPOBAHHEM
MUKPOKOHTPOJJIEPOB, a TaAKKe KOHKYPHUPOBATh HA PHIHKE padoyeil CUITBI B 00JIaCTH

MH(GOPMAIIMOHHBIX TEXHOJIOTHA.

[Iporpamma HampaBiieHa, B TOM YHCIIe, Ha perieHrue npodopueHTAllMOHHBIX
3amau, obecmeunBas BO3MOXKHOCTh TPHOOPETEHHsS] OO0Yy4YalOMMUCA 3HAHUN B
chepe IT u yMeHus NpUMEHSTh UX TIPU PEIICHUH PA3TMYHBIX WHKEHEPHBIX 337124,
MOBBINIAS HMHTEpEC OyAYyIUX CHEIUATNCTOB K BBHIOPAaHHOMY HAIPaBJICHHIO.
[Iporpamma Takke HampaBlieHa Ha TPHOOPETCHHE KOMIIETeHIIUH B cdepe
MIPOEKTHOM, CHUCTEMHOM, OpPraHu3aTOpCKOM W NPEANPUHUMATEIIBCKOU
JNEATENBHOCTH, PACIIUPEHUE KPYT0o30pa.

MeTooMOrn4ecKo ~ OCHOBOM  MPOTPaMMbl  SIBISIETCS.  CHUCTEMHO-

I[GHTGHBHOCTHBIﬁ moaxon, CO‘IGT&IOI].IPIIZCH C pa3iinddHbIMH COBPCMCHHBIMU



O6paSOBaTCJ'IBHBIMI/I TCXHOJIOTHUAMU, TaKUMHU KaKk  TCXHOJIOI'us pa3sBUTHUA
MOHSATHUMHOI'O MBIIIJICHUSA, TCEXHOJIOI'UA HUCCICAOBATCIILCKOM U HpOCKTHOfI
ACATCIIBHOCTH. HpI/IMCHCHI/IC CUCTECMHO-ACATCIIBHOCTHOT'O II10AXO4a HauoOoJiee

3¢ (PexTUBHO cIOCOOCTBYET (POPMUPOBAHUIO YHUBEPCAIBHBIX YUEOHBIX TEHUCTBHIM.

Iesas nporpamMmmsl
- PpAa3BUTHE JIOTMYECKOIO MBIIUICHUS BOCIUTAHHUKOB YEpPE3 3HAKOMCTBO C
OCHOBaMM aJropuUTMH3alud U ¢GopMHupoBaHUE Oa30BBIX 3HAHUNW B 00JacTH

IPOrpaMMHUPOBAHUS MUKPOKOHTPOJIIIEPOB.

3agaum nmporpamMmsl

Oobpa3oBaresbHbIe:

- IIO3HAKOMUTB € OCHOBAMH MCXdHUKH, C IIpaBHJIIaMHU TCXHHUKHU

0e301acHOCTH;

- HAYYHUTb IMOHUMATb OCHOBLI AJITOPUTMOB, YHUTATb I"pa(i)I/I‘-IGCKI/Ie I/I306pa}K€HI/IH,

CXEMBI;
- HAy4YHTh IPUMEHSATH aJITOPUTM Ha MPAKTHUKE.

- HAyYUTb paboTaTh C PA3TUIHBIMHU ONIEPAITMOHHBIMU CUCTEMAMU;

- HAYYHUTb CO3/1aBaTh PeajbHO pabOTAIOIINE MOACIH ICUCTBUN U PEIICHUI;

- o0ecreunTh MPUOOPETEHUE ONbITA CO3/IaHMS, PEIAKTUPOBAHUA, O(opMIIeHUS,
COXpaHEHUs, Iepenadyd WHOOPMAIMOHHBIX OOBEKTOB pA3IMYHOTO THIIA C
MOMOIIBI0 COBPEMEHHBIX MPOTPAMMHBIX CPEACTB; TMOCTPOCHUS KOMITBIOTEPHBIX
MojIeNiel, KOJUIEKTUBHOW pealn3aliii HHPOPMAIIMOHHBIX TPOECKTOB, MPEOI0ICHUS
TPYJHOCTEH B MPOIECCE UHTEIUICKTYaTbHOTO TPOEKTUPOBAHUS, HHPOPMAIIMOHHOM

NEATEeIIbHOCTH B PAa3JIMYHBIX chepax, BOCTPECOOBAaHHBIX HAa PBIHKE TPy/a.
Pa3zBuBaromue:

- CIOCOOCTBOBATH Pa3BUTHUIO 06pa3Horo, TCXHNYCCKOI'O, JIOTHYCCKOI'O MBIIIJICHUA

BOCIIUTAHHHUKOB,

- pa3BUBATb TBOPUYCCKHUC CITIOCOOHOCTH BOCIIMTAaHHHUKOB,



- HAy4YuTb JICTEH HM3JIaraTh MBICIM B YE€TKOM JIOTHYECKOU IIOCJICA0BATCIBbHOCTH,
OTCTanBaThb CBOIO TOYKY 3pPCHHUA, aHAJIM3UPOBATH CUTYyAIIUIO M CaMOCTOATCIBbHO

HAXOJUTh OTBETHI HA BOIIPOCHI ITyTEM JIOTUUECKUX PACCYKICHUM.
BocnurareganHbIe:

- pa3BUBATL Y BOCIIMTAHHHUKOB aKKYPATHOCTb, CHUJIY BOJIM, CaAMOCTOATCIbHOCTD,

BHUMATENBHOCTh, YCUAYUBOCTD, CTPEMIIEHUE JOBOJAUTH HAYATOE JIEJIO 10 KOHIIA;
- (hopmMupoBaTH Y BOCHUTAHHUKOB HABBIK COXPAHEHMSI MOPSKa Ha paboyeM MecTe;

- (I)OpMI/IpOBaTB HHTCPEC BOCIIUTAHHUKOB K IMIPOrpaMMHUPOBAHUTO.

AjxpecaTt nporpamMmmabl

y4damuecs 9 knacca.

KosmnuecTBo 00yuaromuxcsi B rpymnime

otT 12 no 15 uenosexk.

®opMbl 00y4eHHUS U BUIAbI 3AaHATHI
Hcrnons3yroTcst Tpu OCHOBHBIE (hOPMBI paOOTHI:
- JIeMOHCTpalMoHHasg (oOyuwarolmuecs CIymiarloT OOBSCHEHHs Tiefarora W
HAOJIIOIal0T 32 JIEMOHCTPAIIMOHHBIM JKPaHOM WJIM JKpaHaMH KOMIIBIOTEPOB Ha
YUYEHUYECKUX pabovynx MecTax);
- (ponTanpHas (oOywaromuecs CHHXPOHHO pabOTalOT TOJ yMpaBlIeHUEM
Me1arora);
- camocTosATenbHasl (00y4aromuecs BBIMOIHSAIOT WHAWMBUIyaJlbHbIC 3aJaHUS B
TEYCHHE YACTH 3aHATHS WIH HECKOJIbKHUX 3aHITHI ),
B TOM 4YHCJE€ WHTEPAKTUBHBIE MPOOJEMHBIC JEKIMU, MpaKTU4YecKas padora,
KOH(EpEeHIINN, CEMUHAPHI, MPOBEJICHUE OKCIIEPUMEHTA, HCCIIENOBATEIbCKAS W

MpOEKTHas padoTa.



B03MOHBI BCTpeuH C MPUIJIANIEHHBIMUA CIIMKEPAMH, COBMECTHBIE KOH(EPEHIINH,
BUJICOKOH(pEPEHIIMM WIA BeOMHApbhl C JAPYTMMHU KBaHTYMaMH M 3KCIIEpTaMH,
MHIUBUIYAJIbHBIE U TPYNIOBbIE KOHCYJIbTAINH.

[lo Tuny opraHu3zaluy B3aUMOJEWUCTBHUS MENAaroroB ¢ OOYYAIOIIMMUCS TpHU
peanuszanuu nporpamMmm KUCMoib3yIOTCs JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUU
oOy4eHHsl (TEXHOJIOTUU MMPOECKTHON U HCCIE0BATENIbCKON IEATETLHOCTH).
Peanuzanust nporpaMMbl IpeanoiaraeT MCHOJIb30BaHUE 30POBbE COEperarommx
TEXHOJIOTUH, peau3yIolUXCsl yepe3 co3gaHue Oe30MaCHBIX YCIOBHM, TaKUX Kak
BKJIIOUEHUE B 3aHATHE TUHAMUYECKUX Tay3, MepUoANYEcKas CMEHa J1eITebHOCTH
oOy4Jaromuxcs; KOHTPOJb coOoeHuss oOyyatonumucs npasui padotsl Ha [1K;

CO3JaHHC 6HaFOHpI/ISITHOFO IMCUXOJIOTUYCCKOI'O KJIMMaTa B I'PYIIIIC.

OTan4yuTebHASE 0CO0EHHOCTH MPOrPaAMMBbI
[IpencraBnsemass mporpamma SIBISIETCS MOJyJieM pabodeil Mmporpammsl
«TexHonorus» OCHOBHON OOIIpa30BaTEIbHON MpOrpaMMbl OCHOBHOTO OOIIETO

O6p&30BaHI/IH JJIsA 9 xnacca.

Oprann3zanuoOHHO-Nearornyeckue yCaoBus
Peanuzanus mporpamMmbl  OCYHIECTBISIETCS Ha COOCTBEHHBIX pecypcax
«KBanTopuymay.
CoBMecTHass JIESITENBHOCTh YYaCTHHUKOB 00pPa30BaTENIbHOTO MpoIecca
BBICTPAMBACTCS HA NPUHLUIAX SMOLMOHAIBHOM 3HAYUMOCTH, OTKPBITOCTH,

00paTHOM CBSI3U U CYOBEKTHOCTH O0yJarOIIerocs.

®opma o00y4yeHHs] - OYHAs, BO3MOXXHO UCIIOJIb30BAHUE JUCTAHIIMOHHBIX
o0pa30oBaTeIbHBIX TEXHOJIOTHUH M AJICKTPOHHOTO OOy4YeHHS. 3aHSITHS MPOBOISITCS
no rpynnaMm. [lpu peanuzanuu nporpaMMbl MOTYT OBITh OPraHU30BaHBI U
MPOBEICHBl ~ MAaCCOBBIE  MEPOINPHUATUA  JJ1  COBMECTHOW  JEATEIbHOCTHU

OOyJarOIIMXCS U POJIUTENCH (3aKOHHBIX MIPEJACTABUTEINCH ).



Cpoxk ocBoeHusl 00IIEPa3BUBAIOIICH TPOTPaMMBbI ONIPEIEseTCS B Y4EOHOM IIaHe

1 MOXET OOHOBIISITHCS 10 Mepe HEOOXOIUMOCTH.

Pexxum 3ansaTui
[IponOMKUTENBHOCTD ONHOTO 3aHATHS — 45 MuHyT. KonnuecTBo 3aHATHIA B
JI€Hb, HEACIIIO ONPEAEIISIeTCS] B COOTBETCTBUM C yUEOHBIM TUIAHOM M KaJeHAApHBIM

rpaduxom.

dDopMBbl aTTECTALMH
[IpomexxyTouHass W WTOTOBas AaTTECTAlUsl OCYILIECTBISICTCS MO pPe3yJbTaram

3alIUTHI IIPOCKTOB.

MeTtoauueckoe odecneueHre peajau3aliy MPOrpPaMMbI

Hcnosab3yeMble negarornyecKkue TeXHOJI0TUM:

- 00yueHue B COTPYTHUYECTBE.

- UTPOBBIE TEXHOJIOTHH.

- UH(POPMAITMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTHH.

- TEXHOJIOTHS MPOEKTOB.

- KEHCOBasl TEXHOJIOTUSL.

Hcnonab3yemblie MeTOAbI 00y4eHUSI:

- CIIOBECHBIC (paccyKJIeHHE, JUAIOT, 00CYXICHUE);

- mpakTuueckue (pabora B cpene pa3paboTku, paboTa ¢ mporpaMMaMu);

- IPOEKTHBIE METOJIbI 00yUYeHUs (IU3ailH-KOHILICTIIH ).
Conep:xkanme 3aHATHH

1. BBenenue B A3bIKU porpamMmupoBanus. [lapagurMel mporpaMMHUpOBAHMSL.

2. VI3yueHue MHCTPYKIIMU TIO TEXHUKE 0€30MaCHOCTH, MMPABUJI TIOBEACHUS Ha

3aHATHAX. 3HAKOMCTBO ¢ I T-TexHOoMorusamu.

3. IlpumeHeHmne mMporpaMMHUPOBAHUS B PA3IMYHBIX chepax KU3HHU YeTIOBEKa.

O3HakoMJIEHHE C PEUMYIIECTBAaMU U CIIoco0aMu pabOThl B KOMaH/IE.



OOBEKTHO-OPUEHTUPOBAHHOE MTpOrpaMMUpoBaHue. YTo Takoe 00BEKTHO-
OPHUEHTHUPOBAHHOE MporpamMMupoBanne? Kakue si3bIKH OTHOCSTCS K

00BEKTHO-OPUEHTUPOBAHHOMY MTPOTrPAMMHUPOBAHHUIO.

5. OyHKIMOHAIBHOE MPOrPAMMHUPOBAHHUE.
6. IlpouenypHoe mporpaMMHpOBaHUE.
7. MynbpTunapaaurMaibHbIA sI36IK POTrPAMMUPOBAHUS
8. IlarTepusl nporpammupoBanus. @adpuunbiii Mmetos, OguHouka/Singleton,
IIporoTuir.
Y4yeOHO-TeMaTHYECKOE IJIAHUPOBAHUE
No KonuuecTBo yacoB
/ Bcero B ToMm uncie
Il Tema Teopusa | IlpakTtuka
1 | BouHsbiii ypok. TexHrnka 6€30MacHOCTH. 1 1 0
OOBEKTHO-OPUEHTUPOBAHHOE
nporpamMmmupoBanue. lIporpammupoBanue
Ha C++. OcHOBHI sA3bIKa. TUTIOBBIE
2 | aITOPUTMBI 10 4 6
OYHKIHOHAIBHOE MPOTPaMMUPOBAaHUE.
[IporpammupoBanue Ha Python, OcHoBBI
3 | A3pIka. TUNIOBBIC ATOPUTMBI. 9 2 7
[TaTTepHbI TPOrpaMMHUPOBAHUS.
dabpUIHBIA METOJT peaanu3amus Ha OJHO U3
4 | A3bIKOB 2 1 1
[TaTTepHbl TPOrpaMMHUPOBAHUSI.
5 Onunouka/Singleton 2 1 1
6 |llocTaHOBKa IPOEKTHOM 3a1a4H. 1 1 0
HccnenoBanre MUPOBOTrO OMBITA IO TEME
7 | mpoekToB 1 1 0
Jlopoxnas kapta. Uto 310 Takoe.
8 | Pa3zpaboTtka nopokHO# KapThl K MTPOCKTAM 2 1
Peanuzanus npoekTa v 3amuTa. 5 1 4
Hroro: 33 13 20




Ilnanupyembie pe3y/ibTaThI:

e [lonnmanue cnenupUKH sI3bIKOB IPOTPAMMHUPOBAHMS U UX TPUMEHEHUE.
e [lonnmanue 6a30BbIX 1a0JOHOB (TATTEPHOB) MPOrPAMMHUPOBAHUS.
e VYMeHue NpUMEHSTh UX Ha MPaKTHUKE.

e VYMeHue pa60TaTb KaK B KOMaHAC TaK U CaMOCTOATCIIBHO.
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