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«IT. IIporpamMupoBaHue»

9 xiacc



IHosicHUTeIbHAS 3aIIUCKA

JlononmHutenbHas obmiepa3BuBatoiias nporpamma «lT-kBaHTyM» pa3paboTaHa Ha
ocHoBanuu PenepanpHoro 3akoHa otT 29.12.2012 Ne 273-03 «O6 obpazoBaHUU B
Poccuiickoit @eneparuny», KoHueniuu pa3BuTHs JOMOJHUTEIBHOTO 00pa3oBaHuUs
neren 1o 2030 ropa.

HanpasjieHHOCTH NPOrpamMMblI
TexHuueckas

AKTYaJIbHOCTH NPOrPaMMBbI

Nudopmanmonnsie texHomorun (MT) - 3To MeTOabl, CHOCOOBI, MPUEMBI H
nporecchl 00paboTku MH(pOpMAIMU C MPUMEHEHHEM CPEJCTB BBIYUCIUTEIHHOM
TEXHUKHU WJIM IPOTPAaMMHBIX U TEXHMYECKHUX cpeAcTB. B mupokom nonumanuu UT
OXBaThIBAIOT BCE OOJACTH CO3/JaHMs, MepeAadyd, XpaHEHUsT U BOCIPHUATHUA
uHpOpMAIKM, HE OrPAaHUYMBASCH TOJBKO KOMIBIOTEPHBIMU TEXHOJIOTHSIMHU.
['maBHast wHGOpMalMOHHAS TEHIEHIUS HAIIEro BPEMEHU — YCJIOXKHEHHUE U
UHTETpanusi BCEX BHJIOB HWHGOPMAIMOHHBIX TPOAYKTOB. HMHopMannoHHbIE
TEXHOJIOTUU CTPEMUTEIBHO Pa3BUBAIOTCS U OyIyT pa3BUBAThCs Aanblie. be3 HuUx
y’)K€ HEBO3MOXXHO TPEACTaBUTh HU OAHY cdepy >KHU3HEACATEIbHOCTH, OHU
HANPSIMYIO BIUSIOT HA KOHKYPEHTOCTIOCOOHOCTh MPOU3BOJUMBIX TOBAPOB U YCIIYT.
[loatomy kBamupunmpoBanubie |T-cmenmmanucTel — OAHM U3 CaMBIX
BOCTPEOOBAaHHBIX M BHICOKOOIUIAYMBAEMBIX Ha PBIHKE TpyAa. B paMkax peanuzanuu
JaHHOM MpOrpaMMbl (GOPMHUPYIOTCA HE TOJIBKO HEOOXOAHUMbIE HaBBIKM B 00JIACTH
UHPOPMAIIMOHHBIX ~ TEXHOJIOTUH, HO M  HAANPO(PECCHOHAIbHbIE  HAaBBIKH,
MO3BOJISAIOIIME TOBBICUTH 3()(PEKTUBHOCTH U BOCTPEOOBAHHOCTDH CIIELUAIHCTA.
[Iporpamma HalleseHa Ha pa3BUTHE HHTEPECca 00yUarOIIMNXCs K OCHOBaM pa3padOTKH
IIPOrPAMMHOI0 00ECIIEYEHHSI, UCIIOIb30BAHNIO METOA0JIOT NI KOMaHHOM padOTHI B
IIPOEKTE, NPOrpaMMHPOBAHUIO, IPOEKTUPOBAHUIO JJIEKTPOHHBIX CXEM H

KOHCTPYUPOBAHUIO YCTPOUCTB HA UX ocHOBEe. OOydYeHue no nporpamme mo3BOISET



MoAPOCTKAM IOJYYHUTH HNPAKTUYCCKUC HABBIKM W 3HAHUA, BBIXOAAIIHWC 34 PaMKHU

IOIKOJIbHBIX IPOTpaMM I10 HH(l)OpMaTI/IKe.

Ilenarornyeckasi Hejieco00pa3sHOCTH MPOrPaAMMbI
OOyyeHue 1O TpOrpaMMe BKIIOYAET YEThIPE OCHOBHBIX  HAampaBlICHUS

EATEbHOCTH

1. OcHOBBI ympaBi€HUsS MPOEKTAMH, BKIIOYAIOIIME METOAOJIOTUHM KOMaHJIHOW

paboThI B IPOEKTE.

2. TlonydyeHune HaBBIKOB pa3paOOTKH MPOrPAMMHOIO OOECHeYeHUss Ha OCHOBE

COBPCMCHHBIX U dKTYyaJIbHbIX TEXHOJIOTUH.

3. TlonyueHue KOMIETEHIMH B 00JIaCTU KOHCTPYHUPOBAHUS  YCTPOWCTB,

YIPABISEMBIX MUKPOIJIEKTPOHUKOM.

4. OcBoeHue 0a30BBIX MPUHIMUIIOB pabOThl MPOrpaMMHUPOBAHUS, IOJIyYEHUE
KOMIIETEHIIMA B  00JIaCTU ~ KOHCTPYHUPOBAHHUS  YCTPOWCTB,  YNpPaBIsI€MbIX

MUKPODJIEKTPOHUKOH.

Jannas  mporpamMma  (opMHUpPYEeT  KOMIIETEHIIMH, KOTOpPbIE  IMO3BOJIAIOT
oOydJaromuMcsl YCHEIIHO CO3/1aBaTh COOCTBEHHBIE DJEKTPOHHBIE YCTPOWCTBA,
3aHUMAThCS Pa3pabOTKOW MPOTPAMMHOI0 OOECIEUeHHUs, MPOTPAMMUPOBAHUEM
MUKPOKOHTPOJJIEPOB, a TaAKKe KOHKYPHUPOBATh HA PHIHKE padoyeil CUITBI B 00JIaCTH

MH(GOPMAIIMOHHBIX TEXHOJIOTHA.

[Iporpamma HampaBjeHa, B TOM YUCIe, Ha pelieHue MpoQoprueHTAIMOHHBIX 3a/1a4,
oOecrieunBas BO3MOXKHOCTh MpuoOpeTeHus odyyaronumucs 3Hanuii B chepe IT u
YMEHHUS MPUMEHSTh UX NPHU PEIICHUU Pa3INYHbIX WHKEHEPHBIX 3a]ay, MOBbIIIAs
MHTEpEC OYAyIIMX CIIEUATUCTOB K BEIOpaHHOMY Hampasienuio. [Iporpamma taxke
HaIpaBJIieHa Ha NMPHOOPETeHHE KOMIIETCHIIUNA B cepe MPOEKTHOMW, CHCTEMHOM,
OpraHU3aTOPCKONM UM  MPENNPUHUMATENBCKOW  JEATEIbHOCTH, pacUIupeHue
Kpyrosopa.

MeTo100TUYECKOM OCHOBOM MNPOTPaMMBbl SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBIN

moaxon, CO‘-ICTEIIOH.IHﬁC?I C pa3imdHbIMH COBPCMCHHBIMHA O6pa3OBaTeJ'H>HI>IMI/I



TEXHOJIOTUSIMU, TAaKUMH KaK TEXHOJOTHS Pa3BUTUS MOHATUUHOTO MBIILICHHUS,
TEXHOJIOTHUSI HCCIEIOBATEIIbLCKOM W NPOEKTHOM JeATENbHOCTU. [IprmeHeHne
CUCTEMHO-JIEATENIbBHOCTHOIO TMojaxoAa Haubosee 3(PEGEeKTUBHO CIOCOOCTBYET

(OpMHUPOBAHUIO YHUBEPCATbHBIX YUEOHBIX JEHCTBUH.

Iesas nporpamMmmsl
- PpAa3BUTHE JIOTMYECKOIO MBIIUICHUS BOCIUTAHHUKOB YEpPE3 3HAKOMCTBO C
OCHOBaMM ajropuTMu3auuu u ¢GopMupoBaHue O0a30BBIX 3HAHUH B 00JacTH

IPOrpaMMHUPOBAHUS MUKPOKOHTPOJIIIEPOB.

3agaum nmporpaMmsl

Oobpa3oBaresbHbIE:

- IO3BHAKOMMTDH C HpOCTGﬁIIIHMH OCHOBaMH MCXAaHUKH, C IIpaBHUJIaMU TCXHUKHU

0e301acHOCTH;

- HAYUUTH IMOHUMATb OCHOBLI AJITOPUTMOB, YHUTATb I"pa(l)I/I‘IGCKI/IG I/1306pa}KGHI/I51,

CXEMBI;

- HAy4YUTh MIPUMEHATH aJITOPUTM Ha MPAKTUKE

- HAyYUTb paboTaTh C PA3TUIHBIMHU ONIEPAITMOHHBIMU CUCTEMAMU;

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

- o0ecreunTh MPUOOPETEHUE OIbITA CO3JIaHMS, PEAAKTUPOBAHUS, O(GopMIICHHUS,
COXpaHEHMUsI, epeaaun HHHOPMAITMOHHBIX 00BEKTOB PA3IMYHOTO TUTIA C TTOMOIIBIO
COBPEMEHHBIX MPOTPAMMHBIX CPEACTB; IMOCTPOCHUS KOMIBIOTEPHBIX MOJIEICH,
KOJUIGKTUBHOM  peanu3anuu  MHQOPMAIMOHHBIX  MPOEKTOB,  IMPEOJIOJCHHUS
TPYJAHOCTEH B MPOIECCE UHTEIUICKTYabHOTO TPOEKTUPOBAHUS, HHPOPMAIITMOHHOM

NEATEeIIbHOCTH B PAa3JIMYHBIX chepax, BOCTPECOOBAaHHBIX HAa PBIHKE TPy/a.
Pa3BuBaromnue:

- CIOCOOCTBOBATH Pa3BUTHUIO 06pa3Horo, TCXHHYCCKOI'O, JIOTHYCCKOI'O MBIIJICHUA

BOCIIUTAHHHUKOB,

- pa3BUBATb TBOPUYCCKHUC CITIOCOOHOCTH BOCIIMTAaHHHUKOB,



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

HAXOJUTh OTBETHI HA BOIIPOCHI ITYTEM JIOTUUECKUX PACCYKICHUM.
BocnurarteganHbIe:

- pa3BUBATL Y BOCIIMTAHHHMKOB AKKYPATHOCTb, CUJIY BOJIH, CAMOCTOATCIBbHOCTD,

BHUMATENBHOCTb, YCUAYUBOCTh, CTPEMIIEHUE JOBOJAUTH HAYATOE JIEJIO 10 KOHIIA;
- (hopMupoBaTH Y BOCHMTAHHUKOB HABBIK COXPAaHEHMsI MOPsIKa Ha paboyeM MecTe;

- (I)OpMI/IpOBaTB HHTCPEC BOCIIMTAHHUKOB K IPOTPaAMMHUPOBAHUIO.

AjxpecaTt nporpamMmmabl

ydaiuecs 9 knacca.

KonnuecTtBo 00yuaomuxcsi B rpymnime

oT 12 no 15 genoBex;

®opMbl 00y4eHUS U BUIAbI 3AaHATHI
Hcrnons3yroTcst Tpu OCHOBHBIE ()OPMBI paOOTHI:
- JIeMOHCTpalMoHHasg (oOyuarolmuecs CIymaT OOBACHEHHs Tiefarora W
HAOJIIOIal0T 32 JIEMOHCTPAIIMOHHBIM JKPaHOM WJIM JKpaHaMH KOMIIBIOTEPOB Ha
YUYCHUYECKUX PabounX MecTax);
- ppoHTanpHAs (00yUaroecs CAHXPOHHO padO0TAIOT MO/ yIpaBIeHUEM NIeAarora);
- camocTosATenbHasl (00yJaromuecs BBIMOIHSAIOT WHAMBUIyalbHBIC 3aJaHUS B
TEUYCHHE YACTH 3aHATHS WM HECKOJIbKHUX 3aHITHI),
B TOM 4YHCJE€ HWHTEPAKTUBHBIE MPOOJEMHBIE JIEKIIMU, TpaKTUUecKas padora,
BOPKIIIOITHI, KOH(epeHIUH, CEMUHAPHI, IPOBEICHUE HKCIIEPUMEHTA,
MCCJIeI0BaTeIhCKas M IPOEKTHAs padorTa.
Bo3MOXHBI BCTpeur ¢ MPUTIANICHHBIMUA CITMKEPAMH, COBMECTHBIC KOH(EPEHITNH,
BUJICOKOH(EPEHITUN WM BEOWHAPHl C JPYTUMU KBAaHTYMaMH W JKCIIEPTaMH,

HMHAWBUAYAJIbHBIC U I'PYIIIOBBIC KOHCYJIbTAallUN



[Io Tumy opraHu3amuy B3aUMOJCHUCTBHUS TENAaroroB ¢ OOYYAOIIUMUCS TIPH
peanu3aIyy MporpamMM HUCIIONb3YIOTCS JIMYHOCTHO-OPUCHTHPOBAHHBIC TEXHOJIOTHUN
oOydeHwusI (TEXHOJIOTHH MMPOCKTHOW M MCCIICIOBATEIIBCKON IEITETLHOCTH).

Peanuzanusi mporpamMmbl TpeosiaraeT HUCIOJb30BaHNUE 30POBbE COEpEraronmx
TEXHOJIOTUMH, pealn3yIOIINXCs Yepe3 Co3AaHue Oe30MacHBIX YCIOBUH, TaKUX Kak
BKJIFOUCHHE B 3aHITHE TUHAMHYECKHUX T1ay3, IEPUOANYECKasi CMEHA JESITeIbHOCTH
oOydJaromuxcs; KOHTPOJIb coOoaeHusT oOyyaromumucs npasui padbotsl Ha 1K

CO3JaHHC 6HaFOHpI/IHTHOFO NMCUXOJIOTUYCCKOI'O KJIMMATa B IT'PYIIIIC.

OTauvuTeIbHASE 0CO0EHHOCTH MPOrPaMMBbI
[IpencraBngemass mporpaMma  SIBISIETCS  MOJyJieM pabouedl  Mporpammbl
«Madopmatrka» OCHOBHOM 001I€00pa30BaTEIBLHON MPOrpaMMbl  OCHOBHOTO

oOmrero oOpazoBaHus s 9 Kiacca.

OpraHmalm()HHo-nenarornqecmle yciaoBusl

[Tpu peanmzanuu TOTOTHATEIHHON 00IIEpa3BUBAIOIICH MPOTrpaMMBbl UCTIOIB3YETCS
dopma, OCHOBaHHAas Ha MOJIYJHLHOM TPHUHIUIE TPEICTABICHUS COACPKAHUS
00pa3zoBaTeIbHOM IPOrpaMMBbI

Peanm3amust  mporpamMmbl  OCYHIECTBISIETCSS Ha  COOCTBEHHBIX  pecypcax
KBaHTOPUYMaA.

CoBMecTHass  JACSATENBHOCTh  YYaCTHHKOB  00Opa30oBaTeIbHOTO  Ipoilecca
BBICTpAWBAECTCsl HA TMPUHIMUIAX HMOIMOHAIBFHON 3HAYMMOCTH, OTKPBITOCTH,

00paTHOM CBSI3U U CYOBEKTHOCTH O0YJarOIIErocs.

®opma o00yuyeHHs] - OYHas, BO3MOXXHO HCIIOJb30BAHUE JHCTAHIIMOHHBIX
00pa3oBaTeILHBIX TEXHOJOTHH U JICKTPOHHOTO 00y YeHUS. 3aHATHS IIPOBOSATCS 110
rpynnaM. [Ipu peanuzanuu nmporpaMMbl MOTYT OBITh OPTaHM30BAHbI U TTPOBE/ICHBI
MAacCOBbIE MEPONPHUATHUS [IJII COBMECTHOW JI€ATEIBHOCTH OOY4Yaroluxcs |

poauTelel (3aKOHHBIX PeJACTaBUTENEH ).



Cpoxk ocBoeHuUs1 001IEpa3BUBAIOIICH MPOrpaMMBbl ONPEIeAeTCs B yueOHOM IJIaHe,

KOTOPBIH SIBISETCS MPUIIOKEHUEM U MOKET OOHOBIISATHCA MO MEpe HEOOXOIUMOCTH.

Pe:xum 3ansaTum
[TpoaoKUTENBHOCTh OJTHOTO 3aHATUS — 45 MUHYT. KOoan4yecTBO 3aHIATUI B JICHB,
HEJIETI0 OMpeNeNsieTcsl B COOTBETCTBUU C Y4YEOHBIM IUIAHOM (SIBISFOIIUMCS
oOHOBIIIEMBIM TIpuiIokeHueM Ne 1), kajaeHJapHbIM TpapuKOM (SIBISIOIIUMCS

OOHOBJIsIEMBIM NpuUiokeHneM N 2).

dDopMBbl aTTECTALMH
OcHOBOIl aTTecTAMM SIBJISIETCA MPOEKTHAs JESITEIBHOCTh YyYallUXcad [0
HaIpaBJIEHUIO 00IIe00pa30BaTEILHON MPOTPpaMMbl M yYacTHEM B Pa3IUYHBIX
COPEBHOBAHUSIX MHXKEHEPHON HAIIPABJIECHHOCTH.
IIpome:xyTOuHAas1 aTTECTALMA — [IPEJICTABICHUE IPOEKTA 10 UTOraM BBITTOJIHEHUS
KEHCOB.

HTorosoii arrecTanueii sipisieTcs pa3paboTka U 3alIUTa MPOEKTA.

CucreMbl OLIEHKH Pe3yJbTATOB OCBOEHHsI 00pa30BaTeIbHONH MPOrpaMMbl
OcBoeHune NporpaMMbl 3aKaHYMBAETCS 3aLTUTON MPOECKTOB.

KpuTtepun oneHKH my0JJUYHOM NMpPe3eHTAIUN MPOEKTA:

1 AKTyaabHOCTh M 3HAUUMOCTD MpoekTa (0T 0 10 5 GamioB).

2 CooTBeTcTBUE pe3yibTaTa noctaBieHHon 1enu (0-5 0anios).

3 VYpoBeHb 3aBepuieHHOCTH npoekTa (0-5 0annoB).

4, YPpOBEHb CAaMOCTOSITEIFHOCTH TIPH BhIMOTHEHNUU padboTsl (0-3 Gama).

3) KadectBo npe3enTaruu npoekta (odopmienne, nuzait) (0-3 6ama).

6 KauecTBO 3amuthl mpoekTa (YyCTHOE BBICTYIJIEHHE) U Y4YacTHE KaxJOoro B
3ammute (0-3 6amna).

7. YMeHure oTBeuaTh Ha BOMPOCH M OTCTaMBATh CBOIO TOUKY 3peHus (0-3 Oaa).



8.  AHanu3 HayYHBIX U MH)KEHEPHBIX UCTOYHHKOB, KOHKYPEHTHBIX TOJXOA0B K
aHaJIOTUYHOM nin Oau3Kkoi 3amade (0-3 Oamia).

VY4eHukaM, yCHNEmHO 3alUTUBIIMM NpoeKT oT 20 OaloB U BbILIE,
noceTuBIINM 70% 3aHATUH 1O IPOrpaMMe PEKOMEHYETCsl IPOJOJIKUTE 00yUYeHHe
Ha CJIEYIOUIEM YpOBHE. YUeHHKaM, HAOPABIIKMM 0 PE3yJIbTaTaM 3alIUThl IPOEKTa
MeHnee 20 OamioB, a Takxke mnoceTuBlIUM MeHee 70% 3aHATUI 1O TpOrpaMme
peKoMeHayeTcss  BbIOparb ~ OoOy4yeHHe [0  JPYyrol  JONOJHUTEIbHOU

obmepasBuBaronieit mporpamme T «KBanTopuym».

Metoauueckoe odecrieueHrue peajau3aliy MPOrpaMmbl

Hcnonb3yemble meqarornyeckne TeXHOJIOTHH:

- 00y4yeHHe B COTPYIHUYECTBE;

- WUTPOBBIC TEXHOJIOTUH;

- UH(POPMAITMOHHO-KOMMYHHUKAIIHOHHbBIE TEXHOJIOTUH;

- TEXHOJIOTHUS TPOEKTOB:

- KelcoBasi TEXHOJIOTHS.

Hcnons3yemblie MeTOAbI 00yYeHUSI:

- CIIOBECHBIC (pacCcyXJIeHHE, JUAIOT, 00CYXICHUE);

- mpakTU4eckue (padoTa B cpejie pa3pabOTKH, paboTa ¢ MporpaMMaMH);

- MPOEKTHBIC METOJIB 00YUEHUS (3aiH-KOHIICTIITH ).

Conep:kanue 3aHATHH

1. BBenenue B s3bIKM IporpaMMupoBaHus. [lapagurmel nporpaMMHUpOBaHUS.
N3yyenne MHCTPYKIMH MO TEXHUKE O€30TMACHOCTH, TPABWII MOBEICHUS Ha
3aHATUSX. 3HaAKOMCTBO Cc [T-TexHonorusimu. [Ipumenenune
IPOrPaMMHPOBAHUS B PAa3IMUHBIX cepax Ku3HU deraoBeka. O3HaKOMIICHUE
C IPEUMYIIIECTBAMU U CITOcO0aMu paboThl B KOMaHIE.

2. OOBEKTHO-OPUEHTUPOBAHHOE TMporpaMmupoBanue. UTo Takoe OOBEKTHO-
OpPUEHTHPOBaHHOE TmporpammupoBanue? Kakue s3bIKM OTHOCATCA K

00bEKTHO-OPUEHTUPOBAHHOMY MPOrPAMMHUPOBAHUIO.



. OyHKIIMOHAIBHOE IPOTPaMMHPOBAHUE.

4. TlpouexypHoe MpOrpaMMUPOBAHHUE.
5. MynpTUnapaaurMaibHbIN S36IK TPOTPaMMUPOBAHUS
6. [larrepusl nmporpammupoBanusd. @abpuunsiii Meton, OnuHouka/Singleton,
IIpororuir.
Y4yeOHO-TeMaTHYeCKOE IVIAHUPOBaHuUe 9 Kiacc (36 yaca)
Ne Tema KoanuecTBo yacos
n/n
Bcero B ToM 4ymcie
Teopus [[IpakTuka
1 BBonnbiit ypok. Texnuka 0€30macHOCTH. 1 1 0
2 OOBEKTHO-OPUEHTUPOBAHHOE 10 3 7
nporpammupoBanue. [IporpaMmMupoBanue Ha
C++. OcHoBblI s13b1Ka. TUNOBBIE ANTOPUTMBI
3 OYHKIMOHAIBHOE MMPOTPaMMHUPOBaHUE. 10 2 8
[TporpammupoBanue Ha Python,OcHoBbI
si3bIKa. THUIIOBBIE aITOPUTMBI.
4 [TaTrTepHbI 2 1 1
nporpaMMHpoBaHus. DaOpUIHBIA METOT
peanu3aius Ha OJTHO U3 A3BIKOB.
5 [TaTrTepHbI 2 1 1
nporpammupoBanus. O nuHouka/Singleton|
6 [TocTaHOBKA MPOEKTHOM 3aauH. 1 1 0
7 HccnenoBanre MUPOBOTO OMbBITA TIO TeMe| 2 1 2
POEKTOB
8 JopoxHas kapTta. YTo 3TO Takoe. 3 1 2
PazpaboTka q10op0kHOI KapThl K
IpOEKTaM




9 Peanuzanus npoekTa u 3aiura. 5 1 4

Bcero: 36 12 24

Ilnanupyembie pe3yJibTaThbl:

e [lonumanue cnenu@UKH S3bIKOB IPOrPAMMUPOBAHUS U UX IPUMEHEHUE
e [lonumanue 6a30BbIX 1A0JIOHOB (MATTEPHOB) MPOrPAMMHUPOBAHUS
e VYMeHUEe NPUMEHSTh UX HA MPAKTUKE

e VYMecHue pa6OTaTL KaK B KOMaHJIC TaK U CaMOCTOATCIBbHO



