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HNHadopmanuoHHas KapTa NPOrpaMMbl

HaumeHnoBanue JloronHuTeNbHAS obmeobpazoBaTenbHas
NporpaMmbl obmepa3BuBaromas mporpamMmma «IT-kBaHTYM»
HanpasJ/ieHHoCTB Texaudeckas

Pa3zpaboTunkn nporpaMmbl

CrpyktypHoe nogpasgenenue I'bBY JJO TOLIOT
«Jlerckuit Texaonapk «KBanTopuym»

O0muii 00LeM 4acoB Mo
nporpamme

432 gaca

@®opma peaH3aALHH

OuHas,

c 3JIEMEHTaMM  JHUCTAHIIMOHHEBIX
TEXHOJIOTUH

IeneBasi kaTeropus
o0y4yaromuxcs

Obyuarormuecs B Bo3pacte 12-17 net

AHHOTALIUA

[TpennaraemMas  mporpaMMa  HaleleHa  Ha
pasBUTHE HHTepeca Yy oO0ydaromuxcs K
IPOrpaMMHUPOBAHHIO, KOHCTPYHUPOBAHUIO
3JIEKTPOHHBIX CXEM M YCTPOUCTB Ha UX OCHOBE, K
IPUHIAIAM pabOTEl OIEpalMOHHBIX CHCTEM,
KOMITBIOTEPHBIX CETeH M MHKPOIIPOILECCOPHBIX
cucreM. O6ydeHue MO TporpaMme IIO3BOJISET
00y4aroIUMCSI IIOJTyYUTh PAaKTHYECKHE HABBIKH
{ 3HAHHA, BBIXOJAIIMWE 3a PaMKH IIKOJBHBIX
nporpaMM 1o  (usmke,  HWHGPOpPMATHUKE,
MaTeMaTHKe.

IInanupyemsblii pe3yjabTaT
peajJu3alHi NPOrpaMMbl

ITo uToram oOydaromuecs MoayJar:

— 3HaHUA 00 yCTpOHCTBE MHKPOKOHTPOJUIEPOB
U KOMIBIOTEPHBIX CeTed, WX HCTOPHH H
COBPEMEHHEBIX TEHACHIMIX Pa3BUTHS;

— 3HAHUA o0 OCHOBHBIX NPUHLMIIAX
IIPOrpaMMHUPOBAHMUS;

— HaBBIKM HAIKCAaHHA IPOCTEHIINe NporpaMM
IUTSL yIIpaBIIeHUS MUKPOKOHTPOJUIEPAMH,

— HaBBIKM  YTEHHS  OJIGKTPOHHBIX  CXEM,
CaMOCTOSITEIBHOTO  TMPOEKTHPOBaHUS M
cOOPKH IPOCTHIX 3JIEKTPOHHBIX YCTPOKCTB,;

— HaBBIKH paboTEI & rardopmoit
Arduino/Genuino, IporpaMMHUpPOBaHHsI B
cpejie, Co3IaHusl COOCTBEHHBIX YCTPOMCTB U
obecrieueHns ux 0e30TKa3HOU paboThL.




1. IMosicHuTeILHAS 3aMHCKA

HononauTenpHas o0meoOpa3oBarenbHas oO0lIepa3BUBalollas IporpaMma
«IT-kBaHTYM» COCTaBJIEHA B COOTBETCTBHU C TpeOOBaHUIMU:

- ®enepanpHoro 3akoHa ot 29.12.2012 r. Ne273-®3 «O6 ob6pazoBaHuu B
Poccuiickoit @egepanumy;

- npukaza Munuctepcrsa npocsemenus Poccuiickon @enepanyu PO ot
27.07.2022 1. Ne 629 «O06 ytBepx)nenun [lopsaka opraHu3aluy U OCYIECTBICHUS
o0pa3oBaTenbHOW [eSTeNFHOCTH II0 JOTOJHHUTEIbHBIM 00I11eo0pa3oBaTenbHbIM
IIporpaMmMamy;

— nucbMa MunoOpHayku P® ot 11.12.2006 . Ne 06-1844 «O
[TpuMepHBIX TpeOOBaHUAX K IIPOrpaMMaM AOIIOJHUTENBHOIO 00pa3oBaHus AeTel»;

— nucbMa MunoOpHayku P® ot 18.11.2015 r. Ne 09-3242 «O
HalpaBlieHUH HHPOpMAIMU) BMeCTe C METOJMYECKUMMH pPEKOMEHIALUsIMH II0
MIPOEKTUPOBAHMIO IOIOJHUTEIBHBIX 00IIepa3BUBAIOIIUMX IporpaMM (BKIIOYas
Pa3HOYPOBHEBBIE IPOrPaMMBI);

- npukaza MuHucTepcTBa o0OpazoBaHus TBepckodf obmacTu 0T
23.09.2022 r. Ne 939/TIK «O6 yTBepxnernu PermameHnTa mpoBeieHUS HE3aBUCUMOM
OLIEHKM KauecTBa [OTOJHHUTEIBHBIX 00pa3oBaTeNnbHBIX IporpaMM B TBepckoii
oOmacTuy.

HanpapneHHOCTh mnporpamMmbl - TexHH4Yeckasi. JlaHHas IporpaMma
HarpapiieHa Ha oOydyeHue meTei 12-17 ner ¢ Lenso npoOynuTh y o0ydaromuxcs
HHTEepeC K IporpaMMmupoBanuro. I[IporpamMma HampaBieHa Ha (DOpMHpPOBaHHE
aIITOPUTMHUYECKOTO MBIIUICHHUS U OBJIAJCHUE TEXHOJOIMH 00pabOTKH pasiIduHBIX
BHIOB MHGOPMAaIMK M OCHOBHBIX IPHEMOB IporpamMmupoBasus. OOydeHue IO
IaHHO#M MporpaMMe cozfaer OGiaronpHsTHbIE YCIOBUS AJI UHTEIUIEKTYaIbHOIO U
IYyXOBHOTO BOCIHMTaHUSA JIMYHOCTH OOYy4aIOIIErocsi, COLMAaIbHO-KYJIBTYPHOTO H
npodeccrOHaTBFHOTO CaMOOIIpeIeNIe ), Pa3BUTHUS [1I03HABATE/IbHONM aKTHBHOCTH H
TBOPYECKOH caMopearu3au 00ydarouxcs. |

HoBH3Ha mnporpamMmbl, B OTIMYHE OT CYIIECTBYIOLIMX IIPOTrpaMM IIO
HHGOPMAIIMOHHBIM TEXHOJIOTHSIM, OOECIEYHBAETCS TEM, YTO JOIOJHUTEIBHAs
obmeo6pa3zoBarensHass ~ o0mepazBuBarormas  nporpamma  «IT-kBaHTym),
peanu3yemas Ha 0Oaze geTckoro TexHomapka «KBaHTopuym», mOpenocTaBiseT
BO3MOXXHOCTh  OpPraHHM30BaTh  oOpa3oBaTeNbHBIA  IpolecC Ha  OCHOBE
YCTaHOBJIEHHBIX (DelepabHBIM = ONIEPATOPOM TpeOOBaHMiA, COXPaHSS OCHOBHBIE
IOJXOJbl U TEXHOJOIMH B OpraHu3aluu o00pa3oBaTeslbHOrO Ipolecca. B Toxe
BpeMs, TIIefaror-HacCTABHUK MOXET HAMONHATh ITPOrpaMMy COZAEpiKaHHeM B
3aBHCHMOCTH OT MMEIOIIMXCS B TBEPCKOM permoHe BO3MOXXHOCTEH M TEeHISHIUH
PasBUTHUS SKOHOMHUKH.

AKTyaJbHOCTH mporpammbl ofycioBineHa TpeboBaHMsAMHU oOllecTBa Ha
BOCITUTaHUE TeXHUYECKH IPaMOTHBIX CIEeLMAIMCTOB B obmacTu
IpPOTPaMMUPOBAHUSA; MaKCUMaIbHO S(G(GEKTUBHOIO pa3BUTHS TEXHUUECKHUX
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HaBBIKOB CO IIKOJLHOTO BO3PACTa; Iepeiadell CI0KHOT0 TEXHHIEeCKOT0 MaTepuaia
B IOCTYIHOU (opme; peanmzarpiell POEKTHOH AeATeIbHOCTH 00yJalomUMHICA Ha
6asze coOBpeMEeHHOTO 000pyIOBaHH.

AKTYaJIbHOCTh JaHHOU IPOTrpaMMBI COCTOHT B TOM, YTO OHa COCTaBJICHA C
y48TOM COBPEMEHHBIX MOTpeOHOCTeH pHIHKA B CIENUAIMCTaX B 00macTu
MHGOPMAIMOHHBIX ~ TexHoNoru#. JlaHHas mporpaMma JaeT BO3MOJKHOCTb
00y4arommmcsi HAyYUTBCS TBOPYECKH MBICIHTh, HAXOOWTh CaMOCTOSTENbHBIE
WHJIMBH Iy aJIbHEIE PEIIeHs, & IOy YeHHbIe YMEHUA X HaBbIKY IPHMEHATH B )KU3HH.
Pa3zBuTHE TBOPYECKHX CIIOCOOHOCTEH IIOMOTaeT Takke B IpodeccHOHATLHOH
OpUEHTALUH 00y4aroIHuXC .

HoBu3Ha IpOrpaMMbl COCTOMT B TOM, 4YTO OHA YYHTHIBAET HOBBIE
TeXHOJIOTHUECKHE YKIaIbl, KOTOpble TpeOyT HOBOTO C€IOCc0o0a MBIIICHHS IIPH
IIOCTOSTHHOM IIOBBIIIEHUH YPOBHS MEXIUCIUIITIMHAPHOCTH IIPOEKTOB.

BBeneHue B JONONHUTENEHOE 00pa3oBaHKe 00pa30oBaTENbHON IIPOIPaMMEI
«IT-KBaHTYM» C HCIIOJIB30BaHHEM TAKHX METOJOB, KaK KOMaH/IHas paboTa, TIOUCK
npo6iieM U UX MPaKTHUECKOe pelleHue, aHalu3 U 0000IIeHHe OMbITa, TOATOTOBKA
HCCIeJ0BaTeIbCKHUX IPOEKTOB M MX 3aIllUTa, y4acTHe B COPEBHOBAHMAX, HEU30EKHO
M3MEHHT KApTUHY BOCHPISITHA OOYJAOIIMMHCS TEXHHUYECKHX [IHCLIMILIHH,
TIepEeBOJIS MX U3 Pa3pslla YMO3PUTENbHBIX B Pa3psiyl IPHUKIATHBIX.

Ilenp peanu3anMM NPOrpaMMBbI: pa3BUTHE HHTepeca OOydJaromuXcad K
HHQOPMALMOHHBIM TEXHOJOTHSM; Peali3alis WX TBOpPYECKHX HaeH B obmactu
[pOrpaMMHPOBAHMS W OSIEKTPOHHKM B BHJE IPOEKTOB DA3IUYHOI0 YPOBHS
CIIOXKHOCTH, (OpMHpOBaHHE HHTepeca K H300peTaTelbcTBY M CTPEMIICHHS K
peay3aiyu cCoOCTBEHHBIX el U IIPOEKTOB.

3agavn nporpamMmai:

Oo6yuarommue:

- 7aTh IpeICTaBlIeHNe O 3HAUeHUH MH(QOPMAaTHKKM W BBHIYHCIIUTENBHON
TEXHWKH B pa3BUTHU 00IIeCTBa ¥ B H3MEHEHMH XapakTepa TpyJa YeI0BeKa;

- [IO3HAKOMHUTb C  OCHOBHBIMH  IOHATHSMH  HHQOPMATHKH
HEIIOCPEICTBEHHO B IIPOLECCe CO3MaHus HHPOPMAIIMOHHOTO IPOAYKTa;

- BLIDAGOTATH HABEIKH TIPUMEHEHHS CDEACTB HH(OPMAIMOHHBIX
TEXHOJOTHH B IOBCEAHEBHOM JKM3HM, INPH BBINOJHEHWHM HHIWBHIYalbHBIX U
KOJLIEKTHUBHBIX IPOEKTOB, [PU AabHEHIIeM 0CBOSHHH Oy TyIned Ipoheccru;

- MO3HAaKOMHUTHL ¢ 0a30BOif YacTbl0 MaTeMaTHYeCKoro ammapara,
IPAMEHSIEMOro B INIPOrpaMMHUPOBaHUM COBPEMEHHBIX  3JIEKTPOHHBIX
BBIYHC/IMTENBHBIX MAIIMH ¥ MUKPOIIPOLIECCOPHOM TEXHHUKH,

- 00y4UTh MeToaM MpOrpaMMHpOBAaHMs Ha S3bIKAX, NPUMEHAEMEIX B
COBpEMEHHOM BEIYMCIHTENBHON TEXHHKE, U paboTe B MHTErPHPOBAHHBIX CpPeax
pa3paboTKH;

- 06y4HTh HABBIKaM KOHCTPYHPOBAHHS CIIOJKHBIX CHCTEM, YTIIPABIISEMBIX
MHKPOKOHTPOJUIEPaMH X MUHHKOMITBIOTEPaMH;



- chopMHpoBaTh 3HAHUS 00 HCTOPUH pAa3BUTHS OTEYECTBEHHOH WU
MHPOBOH TEXHMKH, €€ CO3JaTeliX, O HaIpPaBICHUAX H3YYEeHHUS POOGOTOTEXHHKH,
3JIEKTPOHUKH, KOMITBIOTEPHBIX TEXHOJIOTHIA;

- OOy4YMTh BIAQNEHHIO TEXHHYECKOW TEPMHHOIIOTHEN, OCHOBaM
TEXHUYECKO! IPaMOTHOCTH;

- chopMUpPOBaTh HAaBBIKA IIOCTPOEHUS AITOPUTMOB [MJIS PpEIICHUST
TEXHUYECKUX 3a1a4.

PaszBuBarwmmue:

— (bopMHpOBaTh CIOCOOHOCTH pelaTh NPoOIeMbl H aKTyalbHEIE 3a0aun
B 3aJJaHHBIE CPOKHU IIPU pa3paboTKe HHKEHEPHO-TEXHUIECKUX YCTPOHUCTB;

- pa3BUBATH JIMYHOCTHbIE KOMIIETEHIIMA TaKue, Kak: MaMsaTh, BHUMAHHE,
CIOCOOHOCTH JIOTUYECKH MBICTUTD M aHATH3UPOBATh, KOHI[EHTPHPOBATH BHUMAaHUE
Ha TJIaBHOM IIpHU paboTe HaJl TBOPYECKMMH M HAYYHBIMH IPOEKTAMHU B 00JIACTH
MHGOPMATHKH,

- pacIMpsATe KPYr HHTEPECOB, pa3BHUBaTh CaMOCTOSTENHHOCTS,
aKKypaTHOCTb, OTBETCTBEHHOCTh, AaKTHBHOCTb, KpPHUTHYECKOE U TBOPUYECKOE
MBIIIJIEHWE ITIpH paboTe B KOMaHjAe, IPU IPOBEACHHM HCCICHOBaHUM, IpH
BBITNIOJIHEHUM WHIUBUAYANbHBIX M TPYIIIOBBIX 3aJaHUM MO0 KOHCTPYHPOBAHUIO H
MOJIETMPOBAaHNIO MEXAHU3MOB M YCTPOMCTB;

- CIIOCOOCTBOBaTh (POPMUPOBAHHIO OCHOB TEXHHYECKOH KYyJIBTYPHEl H
IPaMOTHOCTH;

- criocoOCcTBOBATh Pa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH 00YJIarOIIIX s,
TI03HABATENBHBIX HHTEPECOB, Pa3BUTHIO MHAMBHUIYATHHOCTH ¥ CaMOpeau3alliy;

- pacUIMpsTh TEXHONOTMUYECKWE HABHIKHM TP TOATOTOBKE PAa3IMUHBIX
UHGPOPMAIIMOHHBIX MaTEPHAJIOB;

- pa3BUBaTh [103HABaTEIbHbBIE CrIocoOHOCTH obyJaromumxcs,
IIPOCTPAHCTBEHHOE MBIIIIEHHE, aKKYPATHOCTh M H300peTaTeIbHOCTh MPpH paboTe ¢
TEeXHHUYECKHUMHU YCTPOHCTBAMHE, IIPH CO3AaHUH BIIEKTPOHHBIX YCTPONUCTB B IIPOIIECCE
BBINIOJTHEH!S Y4eOHBIX IIPOEKTOB;

- ciocoOcTBOBaTh  (OPMHUPOBAHHIO  TBOPUECKOTO  MOAXOHa K
IIOCTaBJICHHOM 3a1ave;

- pa3BHBaTh HABBIKM HMHKEHEPHOrO MBIILIEHUS, MPOrpaMMHPOBaHUS,

IIPOCKTUPOBAHUS U a3 exTHBHOTO WCTIOJIb30BaHHUS AIIEKTPOHHOTO
BBIYUCIIUTENIEHOTO 000PYAOBaHUS.

BocnurarenbHbie:

-~ BOCIIMTHIBATh IUCITUTUTMHUPOBAHHOCT, OTBETCTBEHHOCTH,
CaMOOpraHU3aIlHIo;

= CIIOCOOCTBOBaTh (POPMUPOBAHUIO OPTaHU3ATOPCKHX W JHAEPCKHX
Ka4yecTB;

- BOCIIMTEIBATh TPYJONMIOOMe, yBaKEHHE K TPYIY;

= criocobcTBOBaTh  (DOPMHPOBAHHIO YYBCTBA  KOJUIEKTMBH3MA |
B3aHMOIIOMOILIIH;



- BOCIIMTBIBATh YyBCTBO MATPHOTH3Ma, IPakKAaHCTBEHHOCTH, TOPAOCTH
3a JIOCTHIKEHHUSA 0TEYECTBEHHOM HAYKH U TEXHUKHY;

- BOCIHUTHEIBATE MOTHBAIlMIO OOydaromuxcsi K H300peTarenbeTBy,
CO3/IaHHIO COOCTBEHHBIX MPOIPAMMHBIX peald3allii | 3IeKTPOHHBIX YCTPOICTB;

- IIPUBHBATH CTPEMJICHUE K MOTYYEHHIO Ka4€CTBEHHOIO 3aKOHYEHHOIO
pe3yJbTaTa B IIPOEKTHOH NeTEbHOCTH,;

- BOCIIMTLIBATH COLMAIbHO-3HAYMMEIE KauecTBa JIHYHOCTH 4YeJIOBEeKa:
OTBETCTBEHHOCTh, KOMMYHHKaOEIBHOCT, H0OPOCOBECTHOCTh, B3aHMOIIOMOIIK,
n00p0oKeNnaTeasHOCTb.

OTAHYHTENbLHOMH 0CO0€HHOCTHIO JaHHOH IPOrpaMMBI SIBJISIETCS TO, YTO OHA
peanusyercs B TedeHue 3-X JieT. B mepBblif rox o6y4eHus peanusyeTcs IporpaMma
IT-xBa"TyMa 1-ro ypoBHS, 4TO IO3BOJISET 00ECIEUUTh MOCTENEHHOE MMOBLIIIEHHE
CIIOHOCTH H3y4aeMOro Marepuaiia B TedeHue ofHoro yde6Horo roga. OCHOBHEIE
3a1a4u 1-ro ypoBHSI — IIPUBIIEYD JAeTel K UCCIeJ0BaTeIbCKOM H H300peTaTeIbCKoM
JesITEeNEHOCTH, TI0Ka3aTh MM, YTO BhIOpaHHOe UMU 00pa30BaTEe/IbHOE HAIIpaBJIEHUE
WHTEPECHO W IEepCIeKTHBHO, HAaCKONBKO OHO YyHHKanbHO. [Ipu sToM, 3amada
Iefarora —pasBUTh y IeTel HaBBIKM, KOTOpble MM IOTpeOyrOTCS B IIPOEKTHOM
paboTe U B fanbHe#eM 0cBOeHUH ITporpamMMel [T-kBaHTyMa.

I[Ipy u3yueHHH mporpamMMbl 1 ypoBHS oOydaroluecs 0043aTeNbHO JO/IKHEI
HAay4WThCA [JejaTh 4dYTO-TO CBOMMH pykamu, paboTaTh ¢ mnpubopamu H
obopymoBanuem (hard skills) 1 mproOpecTy HABBIKH, KOTOPEIE OYEHb BaXKHBI Kak
I y4acTHs B KOJUIEKTHBHEIX IIPOEKTaX, Tak M XM3HH B COLMyMe: paborath
COBMECTHO, OpaTh Ha cebsi OTBETCTBEHHOCTb, BBINOJHATE ONPENEICHHYIO POJb B
KOMaH/IHOH paboTe, TOMOTaTh ¥ COIyBCTBOBATE APYT APYTy M T. A. (soft skills).

Bo BTOpOIi rofi, HA BTOPOM YpOBHE, HIET CIeNHAIN3alKs 10 BEIOPaHHOMY
o0pa3oBaTeIbHOMY HAIpaBICHUIO, YIUIyONEHHOE H3yYeHHe IPOrpaMMHOTO
obecriedeHHs M  COIYICTBYIOIIMX  (CBSA3YIOIIMX) IPEAMETOB, aKTHBHOE
HCIIONB30BaHME  KOHCYJbTAl[M{, yBeNW4YeHWe WHIWBHIyalbHOH  paboTH,
(bopMupoBaHye MPOSKTHEIX KOMaH]] B COCTaBe He MEHEe 3-X YeloBeK.

ITpy W3ydeHWH HPOTPaMMbl 2 YPOBHS NPOAOJDKAETCHA CIIELHANN3alNs II0
BRIOpaHHOMY  00pa3oBaTeNBHOMY  HANpaBlIEHMIO, YyIIyOlNeHHOe  H3ydeHue
NPOrpaMMHOT0 00eCIeUeHnss ¥ COIyTCTBYIOMIMX (CBA3YIOIIMX) IPEIMETOB,
AKTHBHOE HCIIOJB30BaHUE KOHCYIbTALMH, YBEIUUSHHE UHINBUIYaTbHON paboTEl,
hOpMHpOBaHME MPOEKTHBIX KOMaHI B COCTaBe He MeHee 3-Xx 4enosek. IIpnu
opraHu3aluy 00ydeHUs MPUMEHAITCA CJIEAYIOI[He WHTEPAaKTUBHbIE METOJBI
oGyuenns: urpa B «upoektHoe Gropo», SCRUM & Stakeholder, Full Stack
paspaboTYHK, «MO3TOBOM IITYpM», METOI] KEHCOB.

B TpeTuii rog 0Gy4eHHs 10 AaHHOM JOIIOIHUTEIbHOH 00meo0pazoBaTelIbHON
obLiepasBHBaiomeil IporpaMMe Ha 3 YPOBHE, OTIHYHTENBHOH OCOGEHHOCTBIO
ABNseTCS IIPaKTHKO-OPHEHTHPOBAHHOCTh. B paMkax [aHHOM  ITPOTPaMMBI
06yueHHe HAmpaBieHo Ha GOPMUPOBAHME TIPAKTUYECKUX HABBIKOB COBPEMEHHBIX
[ T-rexuomnoruii. Popmar 06ydeHUs HAlENeH HAa TPOEKTHyIO paboTy B KOMaHJE
u  npuobpereHre  HEOOXOAHMBIX  MPO(QECCHOHANBHBIX M JTHYHOCTHBIX
KOMITETEHIINH, TAaKMX Kak BjaJeHdHe HeoOXOAUMBIMU 3HAHWSIMH U IIOTy4CHHE
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HOBBIX 3HAHUH, CIOCOOHOCTH IPUMEHSTH 3HAaHUS B IpaKkTUUecKod paboTe;
yMEHHe OpPraHM30BEIBATH CBOIO KOMaHAy M JOBOJUTH N0 10 KOHI[A; CTpeMIICHHE
OBITB JIy4ITUMHE U YUUTBCS Y IYYILIHX B YCIOBHUSX KECTKOM KOHKYPEHIIH .

JlaHHas mporpamMma MpencTaBinseT co0Ol COBOKYIHOCTh y4eOHOH w
TIPOEKTHOM [esSTeNbHOCTH. YUueOHas HesTelNbHOCTh IOIPa3yMEBAeT BEINOJIHEHHE
IIPaKTUKO-OpUEHTUPYIOIUX 3aJaHUi B COOTBETCTBUH C yieOHBIM IwiaHoM. Kaxxmoit
3amade B XOJe BBITIONHEHHS MPOEKTa MPEeALIeCTBYET IMOJrOTOBKA, BKIIOYAIOIIAS
TEOPETUYECKYI0 YacTb, M CAaMOCTOSATENbHOE H3ydeHHe pPEeKOMEHIOBAaHHBIX
HUCTOYHMKOB JI0Ma.

OOyuenue 1o mporpamMme II03BOJISIET IOJYYUTh NPAaKTHYECKUE HABBIKH
U 3HaHMS, BBIXOAMIIHE 32 paMKH IporpamMMel o0mero obpa3oBaHHUs, HaBBIKU
IIPOEKTHOH AeATeNbHOCTH IIpH BEINOIHEeHNH paboTel B koMaHse B [T-chepe.

JlaHHas  mporpaMMa — IpeAroNiaraeT  IIOCTEIIEHHYH  IoJady  Kak
TEOPETHYEeCKUX, TaK M IPAKTHYECKNX HABBIKOB paspabotku ycrpoiicts IT,
IIPOTpaMMHUPOBAHMS MUKPOKOHTPOJUIEPOB U CHCTEM.

[Ipu BBHIIOTHEHWH MPAKTHUYECKUX 3aJaHuil IIPUBETCTBYETCS M BCIUECKU
noompsieTcst cBoboa BeIOOpa MeToJa pelIeHMs II0CTaBIEHHOM 3ajaud MU
TBOPYECKUH MOIXOZ.

Hcnonb3oBaHue amnmapaTHBIX U IIPOrPaMMHBIX CPEICTB MHGOPMAaLMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI, COLMANLHBIX CEPBHCOB ceTH MHTepHeT mpu
peasiu3anuy IporpaMMbl TO3BOJISET 3HAYUTEIBHO Pa3HOO0Pa3UTh Pa3IuIHbIE BUIbI
IesITeTFHOCTH:

- HH(POPMAIMOHHO-IIOUCKOBYIO: HCIIONB30BaHNe MHTepHeT-pecypcoB
JUISL IOTPYXKEHHUS B IPEMETHOE TI0JIe TIPOOIIEMET;

- SKCIIePUMEHTATBHO-HUCCIIeIOBATENBCKYIO: HCIOIb30BaHUE MOOUIEHEIX
NpUIOKEHUH Uit cOopa CTaTUCTHYECKHUX NAHHBIX (HAmpHMep, OCBEIIEHHOCTH,
BIIQ)KHOCTH, AABICHUS M T.II.), U3yUEHHs OOINECTBEHHOIO MHEHUS, MPOBEICHHUS
OHJIaliH-0IIPOCOB, IIPOTOKOIMPOBAHUS AaHHBIX SKCIIEPUMEHTA U T.IL.;

- IIPOEKTHYIO: HCIOJB30BaHHE COLMANbHBIX cepBrcoB Web 2.0 mms
MyONMUKaIMKM IIPOLYKTOB JEATENbHOCTH B ceTH VIHTepHeT, uCHIONb30BaHUE
Pa3NUYHBIX CPEICTB KOMMYHHUKAIMK (COIMANBHBIX CceTel, 6JI0ToB, COOOIIECTB M
T.IL.) ¥ 00JIaYHBIX TEXHOIOTHI IJIS OpraHU3allii KOOTIEPHPOBAHHOM JeATeIbHOCTH
1 COBMECTHOTO CO3/1aHUS MPOLYKTOB;

- MOZeIMPOBaHKe: UCIIONb30BaHUEe IIPOIPaMMHBIX CPEACTB M CEPBUCOB
Web 2.0 gns coszpmaHus pasnuyHOro Buaa (rpaduyeckux, MaTeMaTUYECKHX,
(GopManu30BaHHbIX U T.I1.) MOZeJiei 00bEeKTOB, IPOIIECCOB U ABIECHUI U Ap.

IIporpamma peanusyeTrcss B  JIOTHKE IPOEKTHO-HCCIIE0BATEILCKOM
AeATENbHOCTH 00YJaronIuxcs ¢ coOMroIeHHeM BeeX 0a30BhIX LIUKIOB MPOEKTa: OT
IUIaHUPOBAHUS AEATENBHOCTH N0 Ipe3eHTaluu H obcyxneHus e€ pe3yabTaroB.
IIpoeKTs! 3aCUUTHIBAIOTCA KaK MTOroBbIe paboTHl O Kypcy obydeHus. OHM MOTYT
OBITh KaK MHIMBHUIYalbHBIMHU, TaK U IPYIIIIOBEIMU. ITOrOBEIE pabOTEI 00S3aTENEHO
IPE3eHTYIOTCA — 3TO JaeT BO3MOXKHOCTE 00yuaeIeMycsl yBUIAETh 3HAYUMOCTh CBOeH
JeATENbHOCTH U MOTyYUTh OLEHKY paboThl KaKk cO CTOPOHBI CBEPCTHUKOB, TaK H CO
CTOPOHBI B3POCIIBIX.



@yHKIHH IPOrpaMMBbl

O6pazoBaTenbHast GYHKIMS 3aKII0OYAETCs B OpPraHU3alMM  OO0y4YeHHs
OCHOBaM IIPOrpaMMHUPOBaHHA X HUHPOPMALMOHHBIM TEXHOIOTHSM, B IPUMEHEHHH 1
Pa3BUTHH IOJNY4YEeHHBIX 3HAHMH [ COBEPLIEHCTBOBAHHS KyIbTYpPBI JIMYHOCTH,
CaMOCOBEPIIIEHCTBOBaHM U CaMOIIO3HAHHUS.

KoMnencaTtopHas (QyHKIHS IporpaMMbl DEAJU3yeTcs IIOCPEICTBOM
YyepeNOBaHUs pa3IMYHBIX BHUIOB MOEATENBHOCTH O00y4arollMXcs, XapakTepa
Harpy30K, TEMIIOB OCYILECTBIICHHS [€ATEIbHOCTH.

ConnajqbHO—aganTHBHAA (YHKUHUS IIPOrpaMMBI COCTOMT B TOM, 4TO
KaXIplli oOydJaromuiics oTpabaThlBaeT HABBIKM B3aHMOJEHCTBHSA C JPYTHMH
Y4aCTHUKaMH [POTPaMMBI, IPeoJoyieBas NpoONeMHO-KOH(IUKTHEIE CHTYaLUH,
HepekuBas yCIeXH W HEyJadd, BhIpabaThIBaeT WHIMBUIYaIbHBIH CIIOCO0
caMopeaTn3alliy, yCIIeIIHOIo CYIECTBOBAHUA B PEAJIbHOM MHDE.

Aapecat nmporpammsl. [IporpamMMa mpenHa3sHaueHa A 0OydYarolMXCs B
Bospacte ¢ 12 mo 17 ner, 6e3 orpaHH4YeHUM BO3MOXHOCTEH 3[0POBB,
IPOSIBJISFOLINX HHTEPEC K MH(OPMAIMOHHBIM TEXHOJIOTUAM U IPOrPaMMHUPOBAHHUIO.
KomuuectBo o0yyaromuxcs B rpymnne — 10-14 genosexk.

®opma o0ydeHHsI: O9HAsL

YpoBeHb NporpaMmel: 1 o — CTapTOBEIN;
2 rox — 0a30BbIif;
3 rox — IpOABUHYTHIN

®opma peasu3anuH o0pa3oBaTeJIbHOH INPOrpamMMbl: TPaAWLIMOHHAS, C
3IIEMEHTAMHU JUCTAHIIHOHHBIX TEXHOIOIHH

OpranunsanuonHas ¢gopma o6yueHHsi: IPYyIIIOBas, BCEM COCTABOM IPYIITIbIL.
['pymma pasHoBO3pacTHas, [IOCTOSIHHOIO COCTaBa.

Pe:xxuM 3aHATHI: 3aHATHA C OOYYalOIIMMIECS KaXXIOro rojga oOydeHus
IIPOBOAATCA 2 pasa B HEJIENO 1Mo 2 akaaeMudeckux gaca. [IpomomkurensHoCTS 1
aKaJeMHIeCKoro yaca — 45 MUHYT.

[py opraHu3anuy y4eOHBIX 3aHATHH HCIOJB3YIOTCS CIEAYIOUIKEe MeTONbI
00yueHHH:

ITo BHEIIHHM NPH3HAKAM J1esiTeJILHOCTH Iearora 1 o0y4yarommuxces:

- cnosecHwlli — Oecena, JEKIus, 00CyKIeHHe, paccKas, aHallu3,

s HaznAOHbII — TI0KAa3, IPOCMOTP BHICO(QHUIBMOB U IIPE3EHTALINH;

- ApaKmu4eckutli — CAMOCTOSITEIIbHOE BBITIONIHEHUE 33/IaHH.

ITo CTeneHn AKTHBHOCTH I03HABaTeJbHOM AeiTeIbHOCTH
o0y4aronmmxes:

- 06 BLACHUMENLHO-UINIOCINPAMUEHbLE — 00yJaroIHecss BOCIIPHHUMAIOT U
yCBaWBAaIOT FOTOBYIO HHPOPMAIIHIO;



-~ penpodykmugHovlll — 00ydarolirecss BOCIPOU3BOIAT IIOyUeHHBIE
3HAHUA ¥ OCBOEHHBIE CIIOCOOBI JIEATEIBHOCTH;

- uccnedo8amenvCckui — OBIIaieHHe OOYJaroIIMMECS  METOJaMH
HayYHOTO ITO3HAHMS, CaMOCTOSITEIIbHOM TBOPUYECKOM paboThl.

Ilo TOrHYHOCTH MOAX0AA:

- AHAIUMUYecKyll — aHaJIU3 3TANOB BBINIOJHEHHS 3a0aHHH.

Ilo KpHTepHIO CTENEeHH CAMOCTOSITeILHOCTH H TBOpYeCTBAa B
AesiTeJIbHOCTH 00y4YalomuXcs:

— JaCTHUYHO-TIOUCKOBBIM — 00ydJarouyecs y4acTBYIOT B KOJIJIEKTHBHOM
IIOMCKE B IIPOIECCE PEIIeHHUsS ITOCTABIEHHBIX 3a4ad, BBINOJHEHUHM 3aJaHHUi
JIOCYTOBO# 9aCTH IIPOrPaMMEI;

- MeTOJ MPoO0IeMHOT0 00yUeHMS;

- METOJI IH3aiH-MBIIIUISHU;

— METO/] IIPOEKTHO! AEsITeIbHOCTH.

Bo3moskubie GopMbl NIpoBeAeHHA 3aHATHIA:

- Ha dTare U3y4eHHs] HOBOTO MaTepraia — JeKIus, OObsICHeHIe, PAacCKa3,
JNeMOHCTpAlIMs, UTpPa;

- Ha OJTalne [paKTHYecKoW JesTenbHOCTH — Oecena, IHCKycCHS,
npakThdeckas padoTa;

- Ha dTalle OCBOEHHS HABEIKOB — TBOPYECKOE 3aaHME;

- Ha 3Tane IIPOBEepKH IIOIyUYeHHbIX 3HaHUH — ITyOIHMYHOE BEICTYILJICHHE C
NeMOHCTpaluei pe3yasTaToB paboThl, AUCKYCCHS, pedIeKCHsl.

OxupaemMple pe3yibTaThl

JIHYHOCTHBIE Pe3yJIbTATHI:

- KPUTHYECKOE OTHOIIEHWE K HHGOPMAalMHU M H30HpATENIbHOCTH €&
BOCIIPUATHS;

- OCMBICJIEHHME MOTHBOB CBOMX J€HCTBHIA IIPH BHITIOJHEHHH 3a1aHHH;

- pa3BUTHE JTHOG03HATENBHOCTH, COOOPA3UTENBHOCTH MIPH BIMTOTHEHHH
Pa3HOO00pa3HbIX 3a[aHui TPOOIEMHOTO U BPHCTHYECKOTO XapaKTepa;

— pa3BUTHE BHMMATEIBHOCTH, HACTOMYMBOCTH, I[€JE€YCTPEMIEHHOCTH,
YMEHHUSI TIPEOI0IEBATE TPYIHOCTH;

- Pa3BUTHE CAMOCTOSTENHHOCTH  CYXICHMH, HE3aBUCHUMOCTH M
HECTAHIAAPTHOCTH MBILIEHHUS,

- BOCIIUTaHHUE YyBCTBA CIIPABENIMBOCTH, OTBETCTBEHHOCTH;

- bopmMupoBanue poheCCHOHATBLHOTO CaMOOIIpeIeIeHN S,
O3HAKOMJIEHWE C MHpPOM Ipodeccuii, CBA3aHHBIX C HMHGMOPMAIMOHHBIMH
TEXHOJIOTHSIMHU;

- GopMHUpOBaHKUE 0CO3HAHHOTO, YBaXXUTEIBHOTO U JOOPOIKENATEIEHOTO
OTHOILEHHS K JPYTrOMY 4YeJIOBEKY, €T0 MHEHHIO, MUPOBO33PEHHUIO, KYIBLTYPE;

- OCBOEHHE COLMAIBHBIX HOPM, IPaBHJ IOBENEHHMS, pojed U (GopMm
COIMAJIBHOM XHU3HHM B TPYIIAxX U COOBIIECTBAX;



- dbopMUpOBaHHE KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOLICHUH
U COTPYAHUYECTBE CO CBEPCTHUKAMHU,

- (GhopMUpPOBaHHE OCHOB 3KOJIOTMYECKON KYJBTYpPhl COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO  3KOJIOTHYECKOI'O0  MBILIUIEHHS, Pa3sBUTHE OIBITa
9KOJIOTHUECKH OpPHUEHTHUPOBAaHHOH pe(IeKCHBHO-OLIEHOYHOH M IpaKTU4YecKoi
OeSITEeIbHOCTH B JKU3HEHHBIX CUTYallHsIX.

MeTanpeaMeTHbIe pe3yabTaThl:

Pezynamuenvie ynugepcanvhule yuebHvle 0eticmeus:

— yMEHHe IPHHUMATh U COXPaHATh yueOHyt0 3a/1auy;

— YMEHHE IUIaHHpPOBATh IIOCJIEIOBAaTENbHOCTh IIAaroB alropuTMa i
JIOCTIKEHHS 11eIIH;

- yMeHWEe CTaBUTH IeNb (Co3aHue TBOpYecKoil paboTel), IIIaHUPOBAThH
JIOCTIKEHHUE 3TOH 1eny;

- YMEHHE OCYIIECTBJISITh HWTOTOBBIM M IIOLIATOBBIA KOHTPONIb IIO
pe3yJIbTaTy;

— CIOCOOHOCTh aIeKBaTHO BOCIpPHHUMATh OLIEHKY Ilejarora H
CBEPCTHHKOB;

- yMeHHe pa3iudyaTh criocod U pe3ynbTaT JeHCTBUA;

— yMEHHE BHOCHTb KOPpPEKTHBBEI B HEMCTBUA B Clydae pacXOKICHHs
pe3yJIibTaTa peleHys 3a/1ady Ha OCHOBE €€ OLCHKH M y4YeTa XapakTepa CIeIaHHBIX
OIIHOOK;

- yMEHHe B COTPYTHUYIECTBE CTABUTh HOBbIE yUEOHBIE 3a1a4H;

- CIIOCOOHOCTh MPOSIBIATH IT03HABATENBHYI0 HHHITHATHBY B yd4eOHOM
COTPyAHUYECTBE;

- yMEHHE OCBaWBaThb CIOCOOBI pemeHus INpobieM TBOPYECKOTO
XapakTepa B )KU3HEHHBIX CUTyalUAX;

- YMEHHE OLEHHMBATH [IOIYYalOLIUNCA TBOPUECKHH MPOAYKT H
COOTHOCHTh €r0 ¢ H3HAYAJBLHBIM 3aMBICIIOM, BBIIONHATE II0 HEOOXOOUMOCTH
KOPPEKITHH Ju60 MpoayKTa, TM00 3aMbICia.

Iosnaseamenvhvie yHugepcanvtole yuebnvie 0etCmeus:

- yMEHHE OCYIIECTBIIATE IOUCK HH(DOPMALIKY;

- yMeHUe UCII0JIb30BATh cpencTBa UH()OPMAIIHOHHBIX U
KOMMYHHMKALHOHHBIX ~ TEXHOIOTHMH I  pelleHMs  KOMMYHHKaTHUBHBIX,
IT03HABATEJIbHBIX ¥ TBOPYECKUX 3a1a4;

- yMEHHE OPHEHTUPOBATECS B Pa3HO00pasuu crIocob0B PEIICHUS 3a1ad;

- yMEHHe  OCYIIEeCTBISTh  aHalM3 OOBEKTOB C  BBIJENCHHEM
CYIIEeCTBEHHbIX U HECYLECTBEHHEIX IIPU3HAKOB;

= yMEHHME TIPOBOAUTH CpaBHEHME, KIAacCH(DHUKALMIO M0 3aJaHHBIM
KPUTEPHUIM;

= YMEHHE CTPOUTH JIOTHYECKHE pacCyXIeHHs B (opMe CBS3H IPOCTHIX
cyKneHui 06 oOBexTe;

- yYMEHHeE yCTaHaBJIMBATh aHAJIOTHH, IPUYHHHO-CIIEICTBEHHBIE CBA3H;
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- yMeHHE MOJENMPOBaTh, IPeo0pa3oBeIBaTh OOBEKT M3 UyBCTBEHHOH
GopMBI B MOJeNb, TZA€ BBHIACIEHBI CYIIECTBEHHBIE XapaKTePHUCTHUKH 00BeKTa
(IpocTpaHCTBEHHO-TpadudecKas MK 3HaKOBO-CUMBOJIMIECKAs);

- YMEHHE CHHTE3MPOBATh, COCTABIIATh LI€NI0O€ M3 4YacTed, B TOM YHCIE
CaMOCTOSATENIEHOE TOCTPAanBaHUE C BOCIIOJIHEHAEM HENOCTAOIINX KOMIIOHEHTOB;

— yMeHWe BEIOMpaTh OCHOBAHUA M KPUTEPHUHM /sl CPaBHEHUS, CepUalluy,
KiaaccuUKaluu 00bEKTOB;

Kommyruxamuenule yHueepcanvtvie yuebrvle 0etcmeus.

- yMeHHe apryMEHTHPOBATh CBOIO TOUKY 3pEHHs Ha BRIOOP OCHOBaHHM u
KPUTEpHEB MPH BhIIEIEHHH IPU3HAKOB, CPaBHEHHH H KIacCH(HKAIUU 00BEKTOB;

- yMEHHUE BBICTyIIHBATL coOeceJHIKa M BECTH THAIIOT,

- CIIOCOOHOCTh MPHU3HABATH BO3MOKHOCTB CYLIECTBOBAHMS DPa3jIMYHBIX
TOUEK 3pEHUs U [IpaBa Ka)KI0Io MMETh CBOIO,

= yMeHHe IUTaHUpOBaTh y4eOHOe COTPYAHHMYECTBO C IIE€AJaroroM M
CBEPCTHHKAMM:  ONpENeNsaTh  lend, (YHKIWA  yJacTHHKOB,  CIOCOOOB
B3aUMOJIeHCTBHS;

~ yMeHHE OCYIIECTBISATh IIOCTAaHOBKY BOIIPOCOB: HHHIIMATHBHOE
COTPYIHHYECTBO B TOMCKe U cOope MH(POPMALIUH;

- yMeHHMEe paspellaTh KOHGIHUKTH: BBISBICHHE, HACHTH()HKAIHS
Ipo6IeMBL, TIOMCK ¥ OLIEHKA AlTbTepPHATUBHBIX CIIOCOOOB pa3pelleHns KOHQIMKTA,
[IPUHATHE PEIIEHHUS U €ro peajld3alius;

- yMEHHE C JOCTAaTOYHOM ITONHOTOM M TOYHOCTBIO BHIpAXaTh CBOH
MBICJIH B COOTBETCTBHH C 3a7ja9aMH U YCIOBUAMH KOMMYHHKAIIHH,

- BJIa[I€HHE MOHOJIOTHYECKOH M JUATIOTHYECKON (hopMaMHU pedH.

KOMIIETEHTHOCTHBIA  TOAXOJ  pealid3alid  IIpOorpaMMbl  ITO3BOJIAET

OCYIIECTBUTh (OpMUpOBaHHE Yy oOydaromerocs KakK JHMYHOCTHBIX, TaK H
npoheCCHOHATFHO-OPHEHTUPOBAHHBIX ~ KOMIIETEHIIMM  4YE€pe3  MCIIOJIb3yeMbIe
bopMBI M MeTOABl OOydeHHs, HalleNeHHOCTh Ha IPaKTUYECKHE DPE3YNbTaThI.

B mpouiecce 06y4enust mmo nporpaMme y obydaromerocsi QOpMUPYIOTCA:
yHHBepcajbHble komneTeHuun (SoftSkills):

- yMeHne paboTath B KOMaHe: paboTa B obmeM puTMme, 3 heKTHBHOE
pacmpezeseHye 3a1a4 1 Ip.;

— HaJM4YUe BBICOKOr0 I103HABATEIIEHOIO MHTEPECa,;

- yMEHHE OpPHEHTHUPOBAThCS B HHGOPMALMOHHOM IIPOCTPaHCTRBE,
MIPOAYKTHBHO HCIIONB30BaTh TEXHUYECKYIO JIUTEpaTypy A IIOMCKa CIOXHBIX
peIIeHuH;

~ yMeHHe CTaBUTh BOIIPOCHI, CBS3aHHBIE C TeMOM IIpoeKTa, BBIOOD
Hanboee 3 QeKTUBHBIX pelleHuit 3a1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBH;

- HAJIMYHE KPUTUYECKOTO MEIIILIECHHUS;

- MIPOSIBIIEHHE TEXHUYIECKOTO MBIIIUIEHUS, II03HaBaTENbHOM
NesITeIbHOCTH, TBOPYECKON MHUIIMATHUBEL, CAMOCTOSTEIIBHOCTH;

- CTIIOCOOHOCTH TBOPYECKH pellaTh TeXHUIECKHE 3a/1auH;
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- TOTOBHOCTh M CIIOCOOHOCTh NPUMEHEHUS TEOPETHYECKHX 3HAHUU 110
(usuke, THGOPMATUKE I PELICHUS 33/1a4 B PEalIbHOM MUDE;

- CIIOCOOHOCTB NPaBUIIEHO OPraHU30BEIBATE paboyee MECTO U BpeMs UL
TOCTHIKEHUS IIOCTABICHHBIX IICIIEH;
npeaMerHbie pe3yabTaThbl (komnerenunn HardSkills):

B pesyibraTe 0CBOSHHS IIPOTPaMMBbL, 00YYarOIIMECS JOIKHEL 3HAMb:

- mpasiiia  0e30MacHOro  IIONIB30BAaHMA ~ MHCTPYMEHTaMH |
o6opynOBaHUEM;

- HasHayeHHe W  (QYHKOUH  HCIONB3YyeMBIX  HMH(POPMAalHOHHBIX
TEXHOJIOTUH; '

- IPaBHJIa CO3AaHUS U IIPECTaBIICHUS My IbTUMEIUAHON IIpE3EHTAIUH,

- OCHOBHBIE  CBO¥MCTBa  aUropuT™Ma, THUIBl  AITOPUTMHUYECKHX
KOHCTPYKLM: CleJoBaHWe, BEeTBICHUE, IHMKJI; IIOHATHE BCIOMOIATEIBLHOIO
aJIrOPUTMA;

- IPOrpaMMHBIH IPHHIUI pabOThl KOMIIBIOTEDA;

— OCHOBHBIE (QYHKIIMU U IPHHITUI pabOThl MUKPOKOHTPOJIIEPA;

- ocobeHHOCTH paboThl miuaTthl Arduino ¥ WHTErPHPOBAHHOH CperoH
pa3paboTKu ais HeE,;

- aKTHUBHEIE DJIEKTPOHHBIE KOMIIOHEHTHI M CIIOCOOBI MX MOAKIIOYEHNS;

- BUEI JIBAraTelleli W NPWHIMIEL X paboThl, CrOCOOBl yNpaBlIEeHHS
JIBUTATEJIAMU;

- CIIOCOOBI IUTAHMPOBAHHUS EATENBHOCTH, pa3/ielleHHe 3a1ad  Ha
II0/(3a/1a41, paclpeaeieHus pojel B pabodel rpyIe;

= KOHCTPYKTHBHEIE OCOOEHHOCTH Pa3IMYHBIX MOJeNel, COOPYKEHHH K
MEXaHU3MOB,;

- apXUTEKTYPY U Ha3HaYeHHEe MUKPOKOHTPOIIIIEPOB;

- KOHCTPYKTHBHBIE 0COOEHHOCTH pa3jM4HbIX IIPUBOJIOB U JATYMKOB H
(Qu3MYECcKHe 3aKOHE, JIS)KAIUe B OCHOBE MX (QYHKIHMOHUPOBAHUS,

— IIPUEMEBI ¥ OTIBIT KOHCTPYUPOBAHUS C UCIOIb30BAHMEM CIICIMATBHBIX
3JIEMEHTOB U IPYTHUX 00BEKTOB;

- OCHOBHBIE S3bIKU MPOTPaMMUPOBAHHS,

- OCHOBHBIE aJIrOPUTMHUYECKHE KOHCTPYKIIMH, 3TAllbl PEIICHUA 3a1ad C
ucrnoip30BaHueM OBM.

B pesynbrare 0CBOEHHS MPOrpaMMbl, 00y4JaroIrecs JOJDKHEI yMeHnty:

- co0JII01aTh TEXHUKY 0€30MacCHOCTH;

- COCTaBHTh IIAH IPOEKTA, BKJIIOYas: BEIOOD TEMBI; aHAJIN3 IIPEIMETHOM
obacTy; pasjeneHye 3a0add Ha o33 0auH,

- WCIONB30BaTh OCHOBHEIE QITOPUTMHUYECKHE KOHCTPYKIMH I
pereHus 3a/1a4;

- BBINOJIHATH 0230BEIE OIIEpaI[dy Hall 00BEKTaMH: LIETOYKaAMU CHMBOJIOB,
YHCIIAMH, CIHCKAMH, JIEPEBBIMHU; POBEPATH CBONCTBA 3TUX 00BEKTOB;
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- OTIEpHPOBATH UH()OPMAITHOHHEIMU obbekTamu, UCTIONB3YS
rpaduyeckuit uHTEpdeiic: OTKpHIBaTH, HMMEHOBAaTh, COXPaHATH OOBEKTHI,
apXMBHUPOBAaTh U pa3apXyWBUPOBaTh HHPOPMAIHIO;

— co3gaBark  HHGOpPMAIIMOHHBIE  OOBEKTB, B  TOM  YHCIE:
CTPYKTypHpOBATh TEKCT, MHCIIONb3YS HYMEpALHIO CTPaHHI, CIHMCKM, CCBUIKH,
OIJIaBJIEHHA, IPOBOIAUTH MPOBEPKY IIPABOIMCAHMA; HCIOJIB30BaTh B TEKCTE
TaONHIBI, H300pAKEHNU;

- CO31aBaTh M WCIIOJB30BaTh pa3MuyHble (OPMBI IPEACTABICHUS
uadopManuy: (GopMyibl, rpaduky, AUarpaMMbl, TaOmHIBEl (B TOM YHCIE
IVHAaMHYECKHe, JJIEKTPOHHBIE, B WACTHOCTM — B IIPaKTMYECKHX 3ajayax),
[EPEXOIUTh OT OJHOTO IPEICTaBIeHUS JaHHBIX K JPYIOMY; CO3/aBaTh PHCYHKH,
YyepTexu, rpaduyecKue MPEACTaBIeHHUS peaJlbHOro 00BeKTa, B YacTHOCTH, B
TIpoIecce MPOEKTHPOBAHHS C HCIIONB30BaHUEM OCHOBHBIX OIepalui rpadhHIecKux
PENaKTOpPOB;

- UCKaTh HH(GOpMAIMI0 C IMpHMEHeHHWeM IIPaBWI IIOMCKAa B
KOMIIBIOTEPHBIX ~ CETSAX,  HEKOMIBIOTEPHBIX  HCTOYHMKAX  HMH(OpMaluu
(cIIpaBOYHHKAX M CIIOBapsX, kKarayjorax, Oubi1roTexax) IpU BBHIIOJIHEHHH 3aIaHHH
U IIPOEKTOB 110 Pa3IHIHBIM TeEMaM;

- TI0JIE30BATECS IIEPCOHANBHBIM KOMIIBIOTEPOM M €ro nepubepHiHbIM
00opyI0BaHMEM; Clel0BaTh TPeOOBaHUSIM TEXHUKH O€30IIaCHOCTH, IHMIUEHBI,
SPrOHOMHKH U pecypcochepexeHus mpu paboTe co cpencTBaMy HHGOPMALMOHHBIX
H KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

- HCIIOIB30BaTh NMPHOOpeTeHHBIe 3HAHMS U YMEHHMS B IIPaKTUYECKOM
JESITENBHOCTH W TIOBCEJHEBHOM JKH3HM MJISA: CO3JaHMSA IPOCTEHINHX MOJEen
00BEKTOB M IIPOILECCOB B BHIAE H300pakeHUH M 4YepTexed, AUHAMMYECKHX
(371EKTPOHHEBIX) TaGIIHII, IporpaMM (B TOM 4uciie hopMe OI0K-CXeM),

- 3¢ (EXTUBHO KCIIOIBE30BaTh HHTETPUPOBAHHYIO Cpely pa3paboTKy,

- paspabareiBaTh TPOTrpaMMHBIE IIPOEKTHl Ha OCHOBE HCIIOJIb30BAHUSA
PasHBIX TEXHOJIOTUH TpOrpaMMHUPOBaHHS;

- pa3pabaTeiBaTh M COOMpaTh DJIEKTPUYECKHE LENH C aKTHBHBIMU
KOMIIOHEHTaMU;

- HCIIONB30BaTh,  CO3MaBaTh U IpeoOpa3oBbIBATE  pa3IH4HBIE
CHMBOJIBHBIE 3aIIMCH, CXEM M MOJeel Iy pelleHus M03HaBaTeIbHbIX U yueOHBIX
3a71a4 B Pa3NIMYHBIX TPEIMETHBIX O0JIAcTAX, MCCIENOBATEIbCKOW M TIPOEKTHOMH
e TeNFHOCTH,

- IIOArOTOBUTH OTYET O MPOjeNaHHOH paboTe; IMyOIMIHO BBICTYIHTH C
IIOKJIaZIOM.

B pesynpTare 0CBOSHHS IPOrpaMMbl, 00yJarouiecs JOIKHEI 61d0emb:

= HaBBIKAMH MMPOEKTUPOBAHMUS allapaTHBEIX YCTPOCTBA B 3aBUCUMOCTH
oT TpeOyeMbIX QyHKUINH;

- HaBBIKaMHU pa3paboTku YIIPaBJISIOIIHX IIporpaMm ISt
MHUKPOKOHTPOJUIEPOB.
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MoHuuTOpPHHT 00pa30BaTe/IbHbIX Pe3yIbTATOB

CucreMa OTCIEKMBAHHMS, KOHTPOJII U OLEHKH pe3yJbTaTOB OOydYEHHMA IIO
JaHHOH IIporpaMMe UMeeT TPH OCHOBHBIX KPHTEPHSL:

= HA[EXHOCT, 3HAaHWHK W  yYMEHHM  IIpearnojaraer  yCBOCHHE
TepPMHHOJIIOTHH, CIOCO00B ¥ THIOBBIX pEIleHHMH B chepe HH(OPMAI[OHHBIX
TEXHOJIOTHH U IPOrpaMMHpPOBaHHS,

- c(OpMHPOBAHHOCTh  JIMYHOCTHBIX KA4eCTB ONpENeNsieTcs Kak
COBOKYITHOCTb [IEHHOCTHBIX OpHEHTAINH B chepe HHPOPMAIIHOHHBIX TEXHOJIOTHH H
POrPaMMHPOBAHHUs, OTHOIIEHHS K BHIODAHHOM [EATCIBHOCTH, IOHMMAaHHA €€
3HAYUMOCTH B 00IIECTBE;

— FOTOBHOCTh K IIPOJOJDKEHHIO 00ydeHus B chepe HHOOPMAIKMOHHBIX
TEXHOJOTHIl H IPOrpaMMUPOBAHKs ONPENeIsIeTcs Kak 0CO3HaHHbIH BbiGop Gonee
BEICOKOTO YPOBHS OCBOSHHS BLIOPaHHOrO BHIA MHEATEIBHOCTH, TOTOBHOCTh K
COPEBHOBATENIFHOM U ITyOIMYHOM AeATENbHOCTH.

Crnioco0bl onpeaeeHHs pe3yJbTATHBHOCTH PeajiM3allid MPOrpaMMBbl H
¢ opMbI I0IBEIEHAS] HTOIOB PeaH3alMH NPOTrpaMMbl

B npomecce oOyueHHMS  IIPOBOAATCS  pasHble  BHIOBI  KOHTPOJIA
PEe3yIIbTATHBHOCTH YCBOSHHUS IIPOTPAMMHOI0 MaTepuaa.

Texymuii KOHTPOJbL TPOBOLUTCA HA 3aHATHAX B BHJE HAONIONCHHS 33
yCIeXaMH KaxJIoro o0ydaromierocs, IpoIeccoM (OopMUPOBAHMS KOMIISTEHIHH.
Texyluit KOHTPOIIb YCIIEBAEMOCTH HOCHT O€30TMETOUHBIN XapaKTep K CIIyXKUT I
' OIpefieNieHys [ENAroTHYecKUX IIPHEMOB M METOAOB Ml HHIMBHIYalbHOIO
10/IX0/a K KaXI0My 06ydaromeMycs, KOppeKTHPOBKH IIaHa paboThl C IPYIIITOH.

TepHognyecKuii KOHTPOJIb IPOBOMUTCS II0 OKOHYAHMH H3YIEHUs. KaKIOH
TeMBl B BHIE KOHKYPCOB WM IIPEACTABICHMS IPAKTHYCCKUX pPe3yIbTaToB
BBITIOJIHEHMsT 3amaHuil. KOHKpeTHBIE IPOBEpOYHbIE 3aflaHUs IIPOMENKYTOYHOH
aTTecTalMd paspabareiBaeT Iearor ¢ YYeTOM BO3MOXHOCTH IIPOBEACHMA
IPOMEXYTOYHOTO  aHAM3a  Iporecca  (OPMHUPOBaHMS  KOMIICTCHLHMH.
[TeproAMYECKAA KOHTPONb IIPOBOAMTCA B BHJE MEJarorM4ecKOro aHausa
pe3yJbTaTOB aHKETHPOBAaHMS, TECTHPOBAaHMs, 3a4€TOB, ONPOCOB, BHIMOIHEHHUS
yUalIMUCS TUATHOCTHUECKHXK 3a/[aHui, yqacTus 00y4aroluXcs B MEPOIPHATHAX
(BUKTOPHHAX, CODEBHOBAHHUSIX). aKTHBHOCTH 00Y4JaroLIMXCsl HA 3aHATUAX U T.IL.

IMepuodecKas aTTecTallys He IaHUPYeTCs.

MrtoroBblii KOHTPOJb IPOBOAMUTCA B BHJAE IE€AarOrH4ecKoro aHaumsa
pe3yIbTATOB BBITOJHEHUSA YYAIIMMHUCS JUATHOCTUYECKMX 3alaHuH, ydacTHs
00yJaroIuxcs B MEPOIIPUATHAX (BUKTOPUHAX, COPEBHOBAHUSIX ), 3IIIUTHI IIPOEKTOB,
pellleHHs 3ajad IIOMCKOBOTO Xapakrepa. [Torm peanusalui IpOrpaMMel
[IOJBOIATCS B BUME MTOTOBOM aTTECTALlMM ITyTE€M 3al[UTHl MHIUBHU/YAIPHOIO HIIHM
IPYIIOBOrO IPOeKTa B BHAE MyONHUYHOrO BBICTYIUICHHS C IeMOHCTpaIuen
poeKTHOH paboTsl. B mpolecce MpoBeeHMs HTOTOBOH aTTECTallMH OLCHUBACTCA
pEe3yIbTaTHBHOCTh OCBOEHHUS IIPOrPaMMEL.

Kpurepny OlleHUBAHNS [IPUBEIeHs! B Tabmuuax 1,2,3.
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Tabmuua 1

Kputepuu onennBanusi copMHPOBAHHOCTH KOMIIeTeHIHH

SoftSkills m HardSkills
YpoBeHb OmncaHue NOBEJEHYECKUX NPOSBICHUH
1 ypoBeHb - OO6yuaromuiica He BIIaJeeT HABBIKOM, HE IIOHUMAET €ro
HEIOCTATOYHBIH | BaXKHOCTH, HE IIBITAETCS €r0 MIPUMEHSTh H pa3BUBATh.
2 ypOBeHb — OO6yuarompics HaXOJUTCSA B IpOIlecce OCBOSHUS JAaHHOTO
pasBUBAIOLIMICA | HaBbIKa. OOywaromuiics IOHHMAeT BaXHOCTb OCBOCHHA
HaBBIKOB, OJIHAKO He Bceraa d(p(eKTUBHO NMPUMEHSET €ro B
IpPaKTHKeE.
3 ypoBeHb — Obyuaromuiics MOJTHOCTHEO OCBOMJI AAHHBIM HaBBIK.
OTIBITHBIH O6yuaromuiics >(p¢GEeKTUBHO NPUMEHSET HAaBBIK BO BCEX
M0JIb30BATENb CTaHJAPTHBIX, THIIOBBIX CUTYalIUsAX.
4 ypoBeHb — Oco60 BbICOKas CTENEeHb Pa3BUTHS HaBHIKA.
nponBuHyTeIH | OOyuatommuiics ~ criocobeH — IPHUMEHATh  HaBBIK B
MTOJIb30BATENb HECTaHAAPTHBIX CUTYallMSX WM CUTYaIHsSX MOBBIIIEHHOM
CJIOKHOCTH.
5 ypoBeHsb — VYpoBeHEb pa3BUTHS HaBBIKA, IIPH KOTOpOM OOydaroImuiics
MacTepCTBO CTAaHOBHUTCS aBTOPUTETOM M  3KCIIEPTOM B  cpene
ceepcTHUKOB. OOyuwaromuiics crmocobeH  ImepenaBaTb
OCTaJIbHBIM He0OXOMMbIe 3HAHUS U HABBIKYU 11 OCBOCHUS
1 pa3BUTHS JAHHOTO HaBBIKA.
Tabnuua 2
Kputepuu onenHBaHuA NpoeKTa
Kpurepnii i
(ot 0 70 3)
OueHka npeacTaBJeHHOH paGoThl: (Tema)
O6ocHoBaHUe BeIOOpa |1 — He ObI0O 00OCHOBaHHSA TeMbl, LeJb
TEMEI. chopMynHpoBaHa HEUETKO, TEMa pacKpeITa He

CooTBeTCTBHE CONEPIKAHUS | TOTHOCTHIO
chopMynupoBaHHOM TeMme, |2 — OblT 000CHOBaH BBIOOP TEMBI, IIEJb
IIOCTaBNEHHBIM IeMSIM U | cHOpMYJIMpOBaHa HEUEeTKO, TEMa PacKphiTa He

3amavyam. IIOJIHOCTBIO
3 — 6puto obocHOBaHHe BhIOOpa TEMBI, IIETh
chopMyIHpOBaHa B COOTBETCTBUH C TEMOIA, TeMa
pPacKphITa TIOTHOCTEHIO

Pednexcus. 0 — HeT BEIBOZIOB

1 — BBIBOJIBI 110 paboTe MpeACTaBIeHbI HEMOIHO
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Brnanenue pediexcuei;
COLIMATBHOE U IPHKIagHOe
3HaYEHHE TIOTyIEeHHBIX
pe3yIbTaToB (A1 4ero?
yeMy Hay4YHJIUCE?),

2 — BBIBOJBI IIOJTHOCTBIO COOTBETCTBYIOT TEME H
1eJTA paboThl

BBIBOJIBI
OneHkKa BHICTYILIEHHS YYaCTHHKOB!:
3. | KauecTBoO my0Onu4HOro | 1 — y9aCTHHK YMTAET TEKCT
BRICTYIUIEHHS,  BIaJeHue |2 — YYacTHHK JIOIyCKaeT pEYCBBIE H
MaTepHalIoM rpaMMaTHYECKUe OIIHOKH
3 — peyp yd4acTHMKa TIpaMOTHas |
6630UIH60‘IH8.5[, X0poulo BJIaZICCT MaTcpHalioM
4. | KauecTBo mpezacTaBieHHs | 1 — y4aCTHHKH IPEJCTABIAIOT IPOAYKT
IIPOAYKTa ITPOEKTA. 2 — OPUTHHAIBHOCTG IIPE/ICTaBIEHUS IIPOAYKTa
3 — OpUTrHHABHOCTB IIPEICTAaBICHHIA B KAYECTBO
BEITIOTHEHHUA TPOLYKTa
5. | YMeHue BecTH JUCKycCHIO, | | — He yMeeT BeCTH JUCKycCHIo, cnabo Blajeer
KOPPEKTHO 3alllMIaTh CBOH | MaTEpHAJIOM '
UJEH, dpyIHALIKS 2 — YYaCTHMK HCIBITBIBAET 3aTPySHEHHS B
IOKJIaauuKa YyMEHHHM OTB€4aTh Ha BOIPOCEI KOMHCCHM U
CIyLuareyeu
3 — YydYacTHHK YMEET BECTH THUCKYCCHIO.
JloKa3aTeabHO W KOPPEKTHO 3allHUINaeT CBOH
WU
6. | JIomOMHUTEbHEIE OalIbI 0-3

(KpeaTHBHOCTH - HOBBIE
OpHTHHANbHBIE HACH U

IIyTH pelleHus, ocoboe
MHEHHUE JKCIepTa)
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Tabnuua 3

KpuTtepuu oneHnBaHusi YpOBHS 0CBOEHHS NPOTPaAMMbI

YPOBHHU OCBOCHHUS
[IPOTrpaMMEI

Pesynbrar

Bricoxuii ypoBeHb
OCBOCHHMS
IIPOrpaMMBl

OOfyuaromuecs IeMOHCTPUPYIOT BHICOKYIO 3aMHTEPECOBAHHOCTD
B ytieGHoﬁ, [I03HABaTE/IbHOW M TBOPYECKOM [esTEIbHOCTH,
COCTaBIISIONIEH comep)kaHWe TMporpaMmel. Ha HTOroBOM
TECTHPOBAHUH TMOKA3BIBAIOT OTIMYHOE 3HAHHE TEOPETHYECKOIo
MaTepHala, mpaKkTHIecKoe MpuMeHeHHe 3HAHWH BOIUIOIMAETCS B
Ka4eCTBEHHBIH IPOIYKT

Cpenuuii ypoBeHb
OCBOECHHS
IIPOTPaMMEI

Ob6yuaroiuecs IIEMOHCTPUPYIOT IOCTATOYHYIO
3aMHTEPECOBAHHOCTD B yueOHOM, TO3HABATEILHOM U TBOPYECKOM
NeATEeIbHOCTH, COCTAaBIAIOLIEH conepkaHue IporpaMMbl. Ha
WUTOTOBOM  TECTUPOBAaHMM IIOKA3BIBAIOT XOpOIIEe 3HAHHE
TEOPETHIECKOI0 MaTepuala, IpakKTUIeCKoe TPUMEHEeHHe 3HaHUH
BOIUIOLIAETCS B IIPOAYKT, TpeOYyIIWA HE3HAYUTEIbHOU
I0paboTKH

Huskuit ypoeHb
OCBOEHUSA
IIPOTPaMMEI

OO6yuaroiuecs IEMOHCTPHUPYIOT HU3KU YpOBEHb
3aWHTEePECOBAHHOCTH B yueOHOM, T03HABATENbHON 1 TBOPYECKOH
NesTeNsHOCTH, COCTaBISIONIEH cogepkaHue nporpaMmsel. Ha
HTOTOBOM TECTHPOBAHHUHW IOKA3LIBAIOT HEJOCTATOYHOE 3HAHHE
TEOPETHYECKOTO  MaTepHala, IpakTudeckas pabora He
COOTBETCTBYET TpeOOBaHUAM
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2. Coagep:xaHue NpOrpaMMbl
2.1 IlepBblii rog o0y4eHus

2.1.1 YYEBHBIU IIJIAH
AOTOJHHUTEILHOH 001e00pa3oBaTe/ibHON 001Iepa3BHBaIOIEH
nporpamMmbl
«IT-kBaHTyM. 1 ypoBeHb»

Ne Haspanue pasnena, MOLyJisd, TEMEI KomuuecTBo 9acos
/1 Bceero | Teopuss | Ilpaxtuka
I Texurka 6e30MacHOCTH. 3HAKOMCTBO 4 ? )
" | ¢ KOMIIOHEHTHO#H 0a30i
2. | BBemenue B mporpaMMHpOBaHHE 30 11 19
3 QTS5 28 8 20
Tpenns! passutus IT oTpacin.
4, | IIpodeccun, poiu B IPOSKTHOH A 1 3
KOMaHJie
5. | OCHOBBI 3J1€KTPOHUKH 28 7 i

PaGota B XalTeK U MEXKBAaHTYMHOE

6. " 12 2 10
B3aUMOJEHCTBHE
ITpakTryeckas peanu3aius
i (Kei 1) 3ama4u
7 | IPOGKTHOH (kelicoBoif) 3aqa4u, B 39 3 29

TOM YHCJIE, C UCII0Jb30BAHUEM
MUCTAHLIMOHHEBIX TEXHOJIOTHH

[Ty6nugHas 3al1uTa IPOEKTOB U

(we) y9acTre B (PUHAIBHBIX 3Talax
8. | MexperuoHaNBbHEIX 1 6 0 6
BCEPOCCUMCKUX KOHKYPCOB

HUroro | 144 34 110
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2.1.2 YYEBHO-TEMATHYECKHH IIJIAH
JONOJIHHTEJILHOM 001eo0pa3oBaTeibHOM 001Iepa3BUBaIOLIEH IPOrpaMMbI
«IT-kBaHTYM. 1 YpOoBEHb»

B TOM YHCIIE
Kon-Bo ®opma
Ne  |HauMmeHoBaHme pazgena, MOIYJIs, TEMbI pak
4acoB, | TeOpHs aTTecTanuu/
/1 THKa
BCEro KOHTPOJIS
1 TexHuka G6e3onacHOCTH. 3HAKOMCTBO 4 ) 2
" |c koMmnoHnenTHO# 6a3oi
Texuuka 6ezomacHocTH. TpeboBaHuS, OT1BeTHI
IIpeIbABIsIeMble K 00yJarouuMcs Ipu o0yJaromuxcs B
L1 pabote B IT-xBanTyMe. L 1 0 IIPOIECCE Uaora
3HaKOMCTBO C KOMIIOHEHTHO} 0a30i 1
HCITOJIb3yeMbIM 000py0BaHUEM
19 O0630p MHPOBOTO HHXEHEPHOTO OIIBITA 1 1 0
" [Bchepe IT
1.3 |Omnpenenenre nHGOPMALMOHHOTO TIOMS | 0 1 |PesymbTarst
1T OOTIIEHUST perucTpalmu
3HaKOMCTBO C CUCTEMOM’
1.4 | nucrasnmorsoro oOydeHHs U I 0 1
pETUCTpalLlks B CHCTEME
2. |BBegeHune B nporpaMMHpOBaHHe 30 11 19
Hcropus MIPOTrpaMMUPOBaHUA,
2.1 |3HaKOMCTBO C $f3bIKaMH, BBeIeHHE B| 2 1 1 |YcrHbii onpoc
C++
3HaKOMCTBO C CHHTaKCHCOM s3bIKa C++, .
2.2 2 1 1 |YcrHslit onpoc
pabota ¢ C++ B KoHCOIH
53 C++ pabora ¢  mepeMEeHHBIMH, ) 0 ) WMunuBugyanbHbIE
"~ |KOMMeHTapuu 3alaHus
24 bazoBas apudmernka ¢ C++, dyHKIIHN ) 1 1 NHnuBuyanbHbEIE
" |BBIBOTA. 3alaHus
MuauBunyansHele
2.5 |@®yHKUUHU BBOIA, TPAKTHKA 2 1 1 Y
3a1aHus
WunuBunyanbHbie
2.6 |Onepatopsl NpUCBaUBaHUA 2 1 1 AHBIAY
3alaHus
" UspuBuayansHbIe
2.7 |3makoMcTBO ¢ QyHKUMeH if 2 1 1 AR
3alaHHs
. WnnuBunyansHele
2.8 |IIpakTuueckue 3agaHus Ha TeMmy if 2 0 2 At
3a/laHus
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UnpuBuayansHEIe

2.9 |Oyukuui else, if else. Ypo 2’ 1
i POK LHGPE! 3alaHMs
[IpakTudeckue 3alaHdsi Ha  TeMy WHnuBUyanbHbIe
2.10 ; 2 2
bynkius else, if else 3a/1aHUS
2.11 |MHOX€eCTBEHHOE BETBICHHUE 2 1 Hnnana AL eLe
3a/laHus
212 [IpakTHdeckue 3afaHuUsi Ha  TeMY ) 5 WHnuBuyanbHbIe
' MHO>KE€CTBEHHOE BETBIICHUE 3a/laHus
2.13 |[luxx for 2 j  [EEATRIERRG
| 3a/1aHUs
2.14 |[uxae!r while 1 X IpEMeHEHHE 2 1 |YcTHBIH OIIpOC
2.15 |Tumnsl ga"gHEIX, bool 2 1 |VYecrHEIl ompoc
3. | QTS5 28 20
Beenenue B Qt u ycraHoBka Qt o
1 2
3 Creator, Ypox uudpsl 0 Lt
3.2 |Ctpoku B Qt5 u xnacc QString 2 1 |YcrHBIN ompoc
AKcelrepaTop WHXEHEePHBIX [IPOEKTOB. VIHMBHTyaTbHbIe
33 WUnes 2 2
d 3aaHus
3.4 |[ara u Bpems B Qt5 2 1 |YcrHbli onipoc
3.5 |[Ipaktuueckas pabora 2 2 VHAUBA Ly b HEe
3aaHus
3.6 |Koureiinepsl B Qt5 2 1 |YcrHBIHA onpoc
Un
3.7 |I[Ipaktuueckas pabora 2 2 B
3a/1aHus
3.8 |Ocuossl pabotsl ¢ GUI B Qt5 2 1 |YcrHEI ompoc
14
3.9 |[IpakTudeckas pabora 2 2 HAHBHATRERE
3a/laHus
3.10 Cospnanue MEHIO U maHenu 3 WHnuBHITyabHBIE
' HHCTPyMeHTOB B Qt5 3aaHusd
311 VYpapieHHe KOMIIOHOBKO} BHUKETOB 4 3 WuauBuyanbHbIe
' B Qt5 3aJTaHHs
3.12 |Cuotsl, Curaanst u CobpiTus B QtS 2 1 |YcrHBIH OonIpOC
Tpenanl pazpuThs IT oTpaciau.
4. |(IIpodeccuu, pojH B NPOEKTHOM 4 3

KOMaHIEC
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IT mpodeccun, ponu B IPOEKTHOR

4.1 2 1 [YcrHbIi onpoc
KOMaHJIe
i YEeCKHH .
42 I{udposoit nukbe3, TEXHOIOTHYECKU 9 2 |OtBers! meteit
TUKTaHT
5. |OcHoOBBI 3/1eKTPOHHKH 28 21
1 HabopaMu
3HAKOMCTBO C 00y4YaroImuM 0p ITpaxTHYECKOE
5.1 |Ha ocHOBE MUKPOKOHTPOJUIEPHOU 2 1
. 3aJlaHue
miaThopMel «MaTpénikay
59 O6mue cBemeHus 00 BIEKTPUYECKUX ” 1 [TpakTHYeCKOE
= |memsx 3aaHHe
3HaKOMCTBO C MHKPOKOHTPOJILIEPOM [IpakTryeckoe
5.3 . 2 1
Arduino 3aJaHue
5.4 OcHoBsl paboTel ¢ Arduino u 6asoBoe ) ) [TpakTudeckoe
" |mporpaMMHpOBaHHE 3aJaHue
5.5 |@ynxiun loop, setup, pinMode 2 2 Lipanrasecnoe
3a/laHue
: .3 ; [IpakTryeckoe
. 2
5.6 |®yukuuu delay, digitalWrite 2 i
5.7 |Monurop nopra 2 1 |IIpe3enTanus
['pynnosoe
5.8 |Jloruyeckue onepaTopsl 2 1 pyTl
3ajaHNe
['pynnosoe
5.9 |Llukmer 2 | [P
3aJlaHue
510 JleneHue Ha KOMaH[Ibl U BBIOOP TEMBI ” 1 [IpeseHTanus
""" |Munu npoekra ¢ Arduino MUHH-IIPOEKTA
; I'pynmoBoe
5.11 |Paspabortka Munu npoekra ¢ Arduino 2 2 | PV
3aaHue
[IpezenTanus
5.12 |[ToaroToBka mpe3eHTalMH IPOESKTOB 2 2 P =
MUHU-IIPOEKTa
g 4 AxcenepaTop MHKEHEPHBIX [IPOEKTOB. ; 5 'pymmosoe
42 |Mogens. Munu npoekTs! ¢ Arduino 3aaHue
514 IMudposoii 1ukde3, TEXHOIOTHYECKUH ) ) BrinonueHune
' JUKTaHT 3a]aHuM
6 Pa6ora B XaiiTek H MeKKBaHTyMHOE 12 10
*  |B3ammogeiicTBHe
[IpobnemaTrka
6.1 [Uzyuenwue u pabora B Corel DRAW 2 1 |keiica, paboune
IPYIIIbI
Cxema
Pabora ¢ na3zepHO-rpaBUPOBAIBHBIM .
6.2 2 1 |ycrpoiicTBa,
CTaHKOM II0 OpraHHYeCKHM MaTepraiam
AITOPUTM
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PaGora ¢ naszepHO-rpaBHPOBAIBLHEIM

[Ipunoxenue ns

6.3 | 2 0 2 u
CTaHKOM I10 MeTaJlIaM YCTpOMCTBA
Pabota ¢ bpe3epoOBOYHEIM

6.4 2 0 2 |YcrpoiictBo
o0opyoBaHueM w

i Pesynprarel
6.5 |I[laifka mmat 2 0 2 Y
3aIIUTHI
PaGora ¢ 3D-mpunTepoM ¢ OOJBIION

6.6 2 0 2 |HUrorm
00J1acThIO ITeYaTu
IIpakTH4yeckas peaan3amus

o NpoeKTHOH (KelicoBOH) 3a1a4H, B 32 3 29

" |ToM 4Hcae, ¢ HCMO0JIb30BaAHHEM
JAMCTAHIHOHHBIX TEXHOJOTHH
Tematuka
7.1 |Brei6op npobiieMsl 2 | 1
IIPOEKTOB
79 Pacmpenenenue posuei u ) 1 1 Komanps! 1 ckpam
"~ |ucnons3zoBaHue Miro ocKa

7.3 |PaspaboTka ycTpoicTBa 6 1 5 |IIO yctpoiicTBa
Pa3paboTka mporpaMMHOI0O Kobmye

7.4 |obecnedyeHus U MOJEIUPOBaHHE 6 0 6 Py’
—— yCTpoOcTBa

. T'oToBOE
7.5 |[lomroroska u cOopka ycTpoycTBa 10 0 10 .
YyCTPOHCTBO
. [IpoTecTupoBan-
7.6 |IIpoBepka U TECTUPOBAHHE YCTPOHCTB 6 0 6 P p
; HOE YCTPONCTBO
Iy6anuHas 3a1UTA NPOEKTOB H
8 (nm) yyacTre B pHHANBHBIX 3TaNax 6 0 6
" |MesKperHoHaJbHBIX H
BCEpPOCCHHCKHX KOHKYPCOB
IToaroToBKa K 3aIlMTE IPOEKTA.

8.1 |Cosnanue mpeseHTalyH, MOATOTOBKA ) 0 2 |TIpesenramus
BBICTYIIICHUS
YyacTre B COpeBHOBATENBHOM | T

8.2 |mesATenbHOCTH, B T.4., HA 2 0 2 Bam};ITBI
BcepoccuiickoM YPOBHE
AxcenepaTop HHXEHEPHBIX IIPOEKTOB.

8.3 JleficTBYIOIIMI IPOTOTHUIL. Y YaCTHE B 5 0 5 IMoasenenue

" |myOaudHO# 3aIlKTe WIH IPE3eHTaluH HUTOTOB
IPOEKTa
Hroro| 144 34 | 110
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2.1.3 COIEP)KAHUE 3AHSITUN
0 JOMOJIHHTEIbHOH 001e00pa3oBaTe/IbHOMH 001epa3BHBaIOLIeH
nporpamme «IT-kBanTym. 1 ypoBeHb»

Ne Hasanwue pazgnena, Komn-Bo CopnepxaHne 3aHATHA
/Tt MOJTYJIsl, TEMBI Jacos,
BCETO
OOyuaronumcst 00BACHAETCS TEXHUKA
; HUS
TexHuKa 6€30IaCHOCTH. GesomnacrocTu Tpeﬁbfma S
IpeIBABIIIEMbIe K 00y4YaOIIUMCS TTPH
1. | 3HaKoMcTBO v & =i yRRIOL P
o . pabote B IT-kBaHTyMe. 3HAKOMCTBO C
KOMITOHEHTHO# 0a30i % i
KOMIIOHEHTHOM 0230 ¥ UCITOJIb3yEMBIM
obopymoBaHHEM
Obyuaronyecs 3HaKOMATCA C OCHOBaMH
5 Beenenue B 30 MIPOrpaMMHUPOBaHM, U3y4alOT [IpaBUia
" | mporpammupoBaHue [TOCTPOEHHS AITOPUTMOB, ITUKJIBI, YCIOBUS,
byHKIMH, TIepeMeHHBIE MaCCHBEI.
3 QTS5 28 OO6ydJaromuecs 3HaKOMATCS ¢ pa3paboTKoif
Ul Ha sa3pike C++
O6yuaromuMces paccKasbiBaeTcs 06
Tpenns! pazsutus [T YHarom P
YCIIEITHBIX CTapTanax, KOTOphle HAaTHHAIH C
otpacnu. IIpodeccun, N N
4, N 4 [IPOCTBIX rapaxkeil ¥ JOPOCIH A0 KOMIIaHUH
POJIH B TPOEKTHOM
RN C MHpPOBBEIM UMeHeM. [IpemiaraeTcs
IpUIyMaTh CBOM cTapTal B UTPOBOH (opMe.
OO6yuaromuecs H3y4ar0T OCHOBBI
5. | OCHOBBI DJIIEKTPOHHKH 28 MHUKPOIJIEKTPOHUKH, OCHOBHBIE 3aKOHBI
(HU3UKH CBSI3aHHBIE C 3JIEKTPUIECTBOM
" OO6yuaroniuecs U3y4aroT OCHOBBEI paboTHI ¢
Pa6ora B XaliTek u YHAroI Y P
naikoi, COOpOM CBOMX MUKPOCXEM U TaKKe
6. | MEXKBAaHTYMHOE 12
s Y3HAIOT, TI0YeMYy MEXKBAHTYMHOE
B3aUMOJCHCTBHE s
B3aMMOJIEHCTBHE BA)KHO
[TpaxTHueckas peanu-
3allMs IPOEKTHOM (Keii-
& Obyyaromuiecs peaau3yrT IPUMEPEI
COBOI) 3371a4H, B TOM b
7. 32 [pe1JI0)KeHHBIX UM KeCOB, HCIIOIb3ys
qHClie, C UCIIOIB30-
MTOJTydeHHBIE paHee 3HAHUS
BaHHMEM TUCTaHIIHOH-
HBIX TEXHOJIOTHH
[Ty6nuunas 3ammuTa
[IPOEKTOB ¥ (MJIH) 06
ydaCTHe B DUHATBHEIX YHaOLIECs FOTOBST NPE3CHTALMU CBOUX
8. = 6 IIPOEKTOB WU KeiicoB. 3aTeM o0ydaromuecs
3Tamax MeXXperuoHalb- .
- - BBICTYIIAIOT Ha 3alIUTe IIepe]l KOMUCCHEH.
HEIX M BCEPOCCHMCKHX
KOHKYPCOB
Hroro 144
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2.2 Bropoii roa o0yyenus

2.2.1 VYEBHBIHA ILTAH
AOMOJTHHTEAbHOM 001e00pa3oBaTe/ibHOH 001epa3BHBalOIIEH
MpOrpaMMblI
«IT-kBaHTYM. 2 yPOBEHb»

Ne Haspanwue pasneia, MOIyJIs, TEMBI KomuyecTBO 4acoB
TI/T1 Bcero | Teopus | Ilpakrrka
1 Texnuka 0e300aCHOCTH. 3HAKOMCTBO ’ 1 1

¢ KOMITOHEHTHOM 0a30i

Tpennp! passutus IT oTpaciy.

2. | IIpodeccun, ponu B IPOEKTHOM 8 | 7
KOMaHJe

3. | OcHOBEI IporpaMMUpoBaHuA Java 28 10 18

4. | Yro Takoe Proccesing 47 8 5 3

3. | Keitc mpoext «CoHapy 14 2 12

6. Coznanue MotuBanuu. IlocTaHOoBKa 4 ’ 9

MIPOEKTHOM 3a/1a4H

HccnenoBanue MEPOBOTO
7. | MHXKEHEPHOTO OIIbITA II0 TEME 6 2 4
IIPOEKTHOM 3a1a4H

PaspaboTka riaHa pelieHus

8. | MpOEKTHOM 3a1a4yH, NCKOMIIO3HITHA 4 1 3
3aJaqu

9. | Yopasienue poeKTaMu 6 3 3

10. | TPU3 B pemeHuu NpOEKTHRIX 3a1a4 4 2 2

11. | Metonuku Benenus I'T npoexTos 4 2 2

[TpaxTUueckas peanusaius
MPOeKTHOM (KeficoBol) 3a1auu, B

12, 50 2 48
TOM YHCIIE, C UCIIOIb30BAHNEM
IVCTaHI[HOHHBIX TEXHOJIOIMM
[TyOnuunas 3aLuTa MPOEKTOB U
13. (wnw) ygacTre B QUHATBHAIX dTanax 6 0 6
MEXPETHOHATBHBIX U
BCEPOCCUICKHX KOHKYPCOB
HUTOTI'O | 144 33 111
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2.2.2 YYEBHO-TEMATHYECKHHA ILTAH
AOMOJHHTeIbHO 0011e00pa3oBaTe/ IbHOH 001Iepa3BHBAIONIEH NPOrPaMMBI
«IT-kBaHTYM. 2 ypOBEHb)

Koma-Bo B TOM HHCIIC (I)opMa
Ne |HammeHoBaHue paznena, MOAYJIS, TEMBI
ool 4acoB, | Teopys | paK | aTTecTaluu/
BCErO THKa KOHTPOIA
1. |TexHuka OesomacHOcTH. 3HAKOMCTBO| 7 1 1 |Ompoc
¢ KOMIIOHEHTHOI1 62301
Tpenasbl pasputus IT oTpaciu.
2. IIpodeccun, posin B NpoeKTHOM 8 1 7
KOMaH/e
IT npodeccuu, ponu B IPOEKTHOM
2.1 PR, P 2 1 1 |Ompoc
KOMaHJIe
ITpakTudeckoe
2.2 |ba3oBble ITOHATHS AITOPUTMHU3ALNAA 2 0 2 P
3a/laHKe
23 Tuns! nanHeIX, 6230BEIE OTIEpalUK ) 0 ) IIpakTuueckoe
"~ |sa3bIKa Java 3aaHue
24 Pabota ¢ nuxraMu, MacCHBaMH | ? 0 ’ [IpakTuueckoe
" |ycnoBusiMu B Java 3ajaHye
3. |OcHoBbI nporpaMMupoBanns Java 28 10 18
OcHOBHBIE CUHTaKCHYECKHe
KOHCTPYKI[MM  S3BIKA: IIEPEMEHHBIE,
3.1 |OnOKM, NPUMHUTHBHBIE THIIBI NaHHBIX,| 4 2 2 |IIpesenTarus
apudMeTHYeCKue OIepaTopHl,
BBIp@XXEHHsI ¥ IPUCBAUBAaHUL
39 Jloruyeckue BBIpRKEHHS, OIEPATOPHI 6 5 4 ['pynmoBoe
" |BeTBJIEHU U YCIOBHBII onepaTop 3a/laHre
I'pynimosoe
3.3 |Huxmsr 6 2 4 PYII
3a/laHue
I'pymimosoe
3.4 |Maccussl 6 2 4 pyTt
3a/laHue
I'pynnosoe
3.5 [Meronsl ¥ QyHKIMH 6 2 4 PYT
3a/laHue
4. |Yro Takoe Proccesing 4? 8 d 3
; I'pynmosoe
4.1 |Proccesing 4. OcHOBBI 2 2 0 124
3a/laHue
49 3HaKOMCTBO €O cpelloil pazpaboTku i ’ ’ ['pymmioBoe
" |Proccesing 4 3a/laHue
43 CoBmectHas pabora Proccesing u ) 1 1 [ pynmmoBoe
"~ |Arduino 3ajlaHHe
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5. |Keiic npoekT «Conap» 14 12

51 ITocTanoBKa mpo0JIeMbl U JENIEHHE Ha 5 {  |Ompos
KOMaH/Ibl

59 OcHOBEI yIpap/eHus npoekTaMu B IT- ) 1 ['pynmosoe

" |cdepe. 3a/laHue
5.3 |[IpoextupoBaHue cxeMbl Arduino 2 2 Cxema mony s
CBSI3H
54 Hporpal_VIMHpOBaHHe uHTepPeiica B 5 2 I'pymmiosoe
" |Proccesing 4 3alaHKe

55 MonenipoBaHue KOpITyca U ) ’ ['pynmoBoe
IIOCTAHOBKA Ha I1e4aTh 3a/laHHe

56 TectupoBaHue ¥ OJrOTOBKA K ’ ) I'pynmosoe
ITyOIMIHOMY BBICTYILICHHIO 3ajaHue
AKceepaTop HH)KEHEPHBIX IIPOEKTOB.

57 Wpnes. [IyObnudHOE BBICTYIUICHHE, ) 5 IIpesexTarus
TECTUPOBaHUE CUCTEMBI ¥ HTOTH MUHHU-TIPOEKTa
paboTEI

6. |Cosnanue moTuBaunuu. IlocranoBka 4 2
INPOeKTHOM 3aJa4H

6.1 |Cosnganme motuBaiuu. [TocraHoBKa ) ) HunyBuayais-
IIPOEKTHOM 3a1a4u HBIE 3aJ1aHUs

6.2 |[IpoexT u uccie0BaHUE KaK IIyTH WupuBunyais-
co3zanus HoBoro. TpeboBaHuA K 2 | [|HBIC 3amaHHUA
npoexty. [locTaHOBKa IIPOEKTHOM
3a/1a4i

7. |HccnepoBaHue MHPOBOIO
HHKEeHEPHOI0 OIbITA M0 TeMe 6 4
MPOEKTHOMH 3aJ1a4H

7.1 |Ilomck ¥ aHaTN3 aKTyalbHOU HAY4HO- NuanBunyans-
tTexHrdyeckoi nabpopmanuu. Kpurepuu 2 5  |HBIC 327AHHS
OLIEHKH Ka4ecTBa ¥ CII0COOBI
BepruhUKay HHOpMaLUK

7.2 |AHanuTHUecKas NCITEIbHOCTD U HunuBugyaib-
cUCcTeMaTH3allKs HHPOPMallUH 13 2 0  |mele 3amaHuA
OTKPBITBIX HCTOYHHKOB

7.3 |[IudpoBoit 1ukOe3, TEXHOTOTHIECKIN ) ) OtBeTHI neTel
JTAKTaHT
Pa3zpaGoTka niaHa pemeHHust

8. |mpoexTHOIi 3a1a4H, 1eKOMIIO3HIHS 4 3

3ajgavu
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[TocTaHOBKA LIENH U 3a1a4, BEIOOP

WnpuBunyans-

8.1 |MeTomOB, OTIpemeNeHHE 0XKHIaeMBIX 1 1 |HpIe 3amanus
pe3yJIbTaTOB U IPOAYKTA IPOEKTa
OcBoeHue u pa3nuyeHue MOHATHH NunuBunyans-
8.2 |«uenpy, «3amauny, «KMETOIL» U 1 0  |gBle 3amanus
«pe3yNbTaThl» NPOEKTa
AKcenepaTop UHKEHEPHBIX IIPOEKTOB. NunuBuayans-
23 Mopgens. Onpesenenue neneBoi 2 n  |HBIC 33aHMS
" |ayIMTOpHH MPOEKTA U BHISBIIEHUE
noTpeOHOCTEH LIeIeBOM ayJUTOPHH
YnpagieHne npoeKTaMmu 6 3
9.1 |TexHuxka MocTaHOBKH Liejei 11O WunvBuyans-
2 1
SMART HBIE 3a[IaHus
9.2 |Scrum-TexXHOJOTHH B IPOEKTHOM ’ 1 Wunusuayains-
NeSATEeTEHOCTH HBIE 3aJJaHUA
9.3 |SWOT-aunanus. OueHka 5 | Wunusumyains-
3((PeKTHBHOCTH IPOEKTa HbIE 3aaHNs
10. |TPHU3 B pemreHuH NpOeKTHBIX 32124 4 2
10.1 AJTOpUTMBI pelICHU 9 0 HMunuBunyans-
" |u300peTareNbCKUX 3a1a9 Hble 3aJaHus
NunuBuyais-
10.2 |TIpumeps! pemenus TPU3 3agaq 2 2 PR Ay
HbIE 3a7aHusA
11. |[Meroaukn Benenus IT npoexkTon 4 2
Unausuayans-
11.1 |Msyuyenue metomonoruu «Bomomamy 2 1 S
HBIE 3aJaHUs
_ WupguBugyans-
11.2 |3makomcTBO ¢ «Agilen 2 1 AR
HBIE 3aJaHUA
IIpakTH4yeckas peaju3anus
MPOEeKTHOH (KelicoBOH) 3a1a4H, B
12. |™P ( ) Aunecin, 50 48
TOM 4HCJI€e, ¢ HCI0JIb30BAHHEM
JAHCTAHIHOHHBIX TEXHOJIOTHH
. WunuBuayans-
12.1 |TTocTaHOBKa MPOEKTHOH 3amaun 2 1 AR
HBIE 3aJaHus
122 Pacnipenenenue Ha KOMaHIEL, ’ 1 NunuBunyans-
"~ |mocTaHOBKA poeii HbIe 3aJaHus
HunuBugyans-
12.3 |IIpopaboTka alropuTMOB 2 2 FHIBHAY
HBIE 3aJaHUS
. WunuBunyann-
12.4 |Pa3paboTka mporpaMMsl yCTpORCTBA 2 2 RS
HbIe 3aaHusg
12.5 H3zydeHne 1 BBIOOP MOIKIFOYAEMBIX 2 9 WnauBuayans-

OubnHoTex

HBIC 3aaHHUA
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NnpuBunyans-

12.6 |KomMnuisnus ¥ IpoBepKa MpOrpaMMEl 2 0 2 A
12.7 |Pa3paboTka cxeMbl yCTpoicTBa 4 0 4 s
HEBIE 3aJJaHUs

128 [TpoBepka paborocrocoOHOCTH ’ 0 ) Wungusuyans-
yCTpoiicTBa Ha mardpopme THHKEpKaL . |HBIE 3aMaHUA

12.9 |Cbopka ycrpoiicTBa 4 0 4 MBpuBpayars-

HEIE 3aJJaHUs
12.10 MOILGEHpOBaHKe ¥ CO3/IaHKe KopITyca 4 0 4 WnnuBumyans-
YCTpOICTBa HBIE 33JJaHUs
12.11 |TecTupoBaHue U OTIaKa YCTPOHCTB 4 0 4 Fhommm ey eis-
HEIE 3aJIaHUs
12.12 Ludposoit mukbe3, TEXHOIOTHIECKUN 5 0 ) NunuBuayans-
JUKTAHT HbIe 3aaHusA
12.13 [TpakTudeckas peaiu3alys IPOSKTHON 18 0 18 WunuBunyans-
(keiicoBoit) 3amauu HbIE 3aaHus
IIy6an4Has 3a10UTA NPOEKTOB H
(mau) ydacTHe B (PpHHAIBHBIX 3Tanax

13. MesKpPerHoHaJbHbIX U 6 0 6
BCePOCCHIICKHX KOHKYPCOB
PaspaboTka npe3eHTalMOHHBIX

13.1 MaTepuanoB. IloaroToska ciaigos U 2 0 ) NupuBunyans-

" |TexcTa Ipe3eHTaMK AT Ty OJIUYHOM HBIE 3a1aHU
3aIUTEI IIpoeKTa (Keica)
YyacTHe B COpeBHOBATEIbHON
13.2 |OesATenBHOCTH, B T.4., HAa 2 0 2 PeayiTaTE
G 3aIUTHI
BceepoccuiickoM ypoBHE
AKcenepaTop HHXEHEPHBIX [IPOEKTOB.

133 JIeMCTBYIOIMI IPOTOTHUIL. Y YacTUE B ) 0 ) Ilonsenenue
yOMUYHOM 3allUTe WIK IIPE3eHTAluH UTOTOB
npoekra (keiica)

HAroro| 144 33 111
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2.2.3 COJEP)KAHUE 3AHATHANA
110 JONOJTHHTENBHOI 001eo0pa3oBaTebHOI 001epasBHBalOLIEH
nporpamme «IT-kBaHTyM. 2 ypoBeHb»

Ne | Haspanue pazgena, | Kom-Bo ConeprxaHue 3aHITHS
/1 MOJIYJISI, TEMBI 4acoB
TexHuxa Ob6y4aromuMmcs 00bSACHIETCS TEXHUKA
0e301TacHOCTH. 6e3zomnacHocTH. TpeboBaHus, IPENBABIIEMEIE K
1. | 3HaKOMCTBO C 2  |obyuarommumcs npu padore B IT-kBaHTyMeE.
KOMITIOHEHTHOH 3HAKOMCTBO C KOMIIOHEHTHOM 6a30i U
6a3oit HCTIONIB3YyEMBIM 000pyA0BaHHUEM
TpeHas! pa3BUTHS O6yuaromuM paccKa3bIBaeTcs 00 yCIeImHbIX
IT otpaciu. cTapTanax, KOTOpble HaUMHAIH C IIPOCTHIX
2. | IIpodeccun, ponu B 8 rapakeil ¥ JOPOCIH 0 KOMIIaHUH ¢ MEPOBBIM
MIPOEKTHOM nmeneM. [Ipemaraercs IpuIyMaTh CBOM
KOMaHzie cTapTan B UTpOBOH GopMe.
OCHOBEI OO6y4aroMMes paccka3blBAETCs, YTO TAKOE
3. | mporpamvuposanms | 28  |[AHTEpHET Bemeti(IoT), mpuBoasTcs mpuMepsl
Java NIpUMEHEHHs JaHHOM TeXHoIorun. Takxe
paccMaTpHBaeTCs ee alrOpUTM pabOTEI
Yro Taxoe OGyuaroruiecs: 3HaKOMATCS ¢ II1aTHOPMOM
4. ; 8  |Proccesing 4. Bo3MOXHOCTSIMH COCTaBIIEHU
Proccesing 47 %
uHTEp(ECOB 1 BU3yan3aluy KOJa.
Keiic npoekt 2
3. P 14 OOyuaromuecs: pa3pabaThIBaOT KelcC.
«CoHap»
Co3ganue
R A— OOyuaromumes pacckassiBaercs, modemy IT
6. ' 4 |mpodeccus OyneT akTyanbHOM Bcerzaa, B UeM ee
IToctanoBka pod o Y A3,
& CII0XHOCTB, & TaKkKe MEPCIIEKTUBE €€ pa3BUTHSL.
TIPOEKTHOM 3a1a4u
Hccnenosanue
MUPOBOTO PaccMaTpuBaroTCs yCIelIHble CTapTallbl U
7. | MH)XEHEPHOI'o 6 IpUMepH! pa3paboToK 10 TeMe ITOCTaBICHHOR
OITBITA 110 TEME TIPOEKTHOM 3a1a4u
IIPOEKTHOM 3a/1auu
Pazpabotka mnana
pelieHus
u OO0yJarolLMCcs PacCKa3bIBaeTCs, MOUeMY BaXKHBI
8. | mpoexTHOI 3amayu, 4
110/138]a9YH U KaK IMOCTPOUTH ILIaH pa3paboTKu
JEeKOMIIO3UIIHA
3a/1a4u
OO6yuaromuMces paccKasblBaeTcs KaK yIpaBIIsTh
VYupasnenue
9. 6  |[mraHoM pa3paboTKU M KaKue NPUII0KEHH
IIPOEKTaMH

MOXKHO IJI 3TOI'0 HCIIOJIB30BaTh.
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TPU3 B peruenun

O6yuatomiuecs u3y4aroT uto Takoe TPU3

10. 4
ITPOEKTHBIX 3a7a4 3amadyM ¥ KaK UX pelaTh
O6y4aromuecs U3y4aroT IBe OCHOBHbIE
MeTonuKy BEACHUS b i & . ;
11. 4  |METOIOWKH BeIeHHS NMpoekToB B AWTH «Agile» u
IT nmpoexToB
«Bopomany
[IpaxTuueckas
peanuzanus
[IPOCKTHOY OOyyarorquecs pealnu3yoT IPUMeEpEI
(ke#icoBoit) 3agau, P - b
12, 50 |mpeIsIoXKEeHHBIX UM KEeWCOB, HCIIOIb3Ys
B TOM YHCIE, C
MOJIy4eHHBIE paHee 3HAHUS
HCITONIE30BaHUEM
JUCTAHIIMOHHbIX
TEXHOJIOTHH
[IyGnuunas 3amura
NIPOEKTOB U (WJIH)
y4acTue B OOyuaromuecs TOTOBAT IIPE3CHTALHN CBOUX
13. | duHAMBHBIX 3TAnIax 6  |[mpoeKTOB MM KeiicoB. 3aTeM o0ydaromuecs
MeXKperioHaIbHbIX BEICTYIIAIOT Ha 3aIllUTe Iepe] KOMUCCHEM.
U BCEPOCCHUCKHX
KOHKYpPCOB
HUTOI'O 144
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2.3 Tpernii roa o0yuenus

2.3.1 YYEBHBIN ILJIAH
JOMOJHHTEIbHOH 00111e00pa3oBaTe/bHOM 001epa3BHBAOIIEH

nporpamMmbl «IT-kBaHTYM. 3 ypoBeHb»

Hazpanwue pasznena, MOIYyIs, TEMBI

KomuuecTBo yacon

Bcero

Teopus

IIpakTtika

Co3znanue motuBauuu. IlocTanoBka
[IPOCKTHOM 3a1a4H

4

2

2

Hccnenosague MUPOBOTO
HHKEHEPHOTO OTBITA IO TeMe
IIPOEKTHOM 3a1auy

PazpaboTka mnana pemeHus IpoeKTHOM
3a/1a4yM, NEKOMIIO3HIIHS 3a1auH

Yupasnenue npoekTaMu

TPU3 B pemmieHny MPOEKTHBIX 33724

N W | B W

Mertonuxu Benenus I'T npoexros

B . S e B -

R N [W

R W] W

[TpakTHdecKas peanu3alys IPOeKTHOH
(keiicoBoit) 3a1a4H, B TOM YHCIIE, C
HCITOI30BaHHEM TUCTAHLIIHOHHBIX
TEXHOJIOTHH

108

106

[Ty6nugHas 3ammTa MpoeKToB U (W)
ydacTue B GUHAIBHBIX dTarax
MEXPETrHOHANBHBIX M BCEPOCCHMCKIX
KOHKYPCOB

HUTOI'O

144

14

130
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2.3.2 YYEBHO-TEMATHYECKHH ILTAH
AOMOJIHHTEILHOM 001eo6pa3oBaTebHON 001epa3BUBaIOLIEH NPOrPpaMMbI
«IT-KBaHTYM. 3 ypOBeHb»

Kon-Bo B TOM HHCJIE (DOPMB.
Ne |HammeHOBaHue paszeiia, MOLYJIs, TEMBI
wn YacoB, | Teopws | mpak | aTTecTaluu/
BCEro THUKa KOHTPOJIS
1. |Co3ganue moruBanud. IlocranoBka 4 2 2
NMPOEKTHOM 3a/1a4H
1.1 |Cozpanue motuBarmu. [locTaHoBKa 5 1 1 WuauBnyans-
MIPOEKTHOM 3a1auu HBIE 3aJJaHUs
1.2 |[IpoexT u uccieoBaHKE KaK IIyTH NunuBuayans-
CO3JaHus HOBOTO. TpeboBaHus K 2 1 | |HBIC 3alaHMs
npoekty. [locTaHOBKa IPOEKTHOM
3a/1a49u
2. |HccaepoBanue MHpPOBOTO
HHKEeHEPHOI0 ONbITa 10 TEME 8 2 6
NPOEKTHOH 3a1a4H
2.1 |[Touck m aHAJIU3 aKTyalbHOH HAy4HO- Nupusunyans-
TexHudeckoi mHGopmanuu. Kpurepuu ) 1 7  |HBIC 3a/IaHHA
OIIEHKH Ka4ecTBa U CII0COOBI
BeprhHKAIMKA HHOOPMALUH
2.2 |AHanuTH4ecKas JeATEIBHOCTD U WupuBunyans-
cHCTeMaTH3anus uHGOpMaIH U3 2 1 0  |gple 3amanus
OTKPBITBIX UCTOYHHUKOB
2.3 |Onpenenenue LejleBOH Ay AUTOPHH WuguBuayans-
IPOEKTA W BHISBIECHHE IIOTPeOHOCTEH 2 0 2 |uble 3amaHBs
LI€JICBOU ay TUTOPHH
2.4 |Lludporoii mukbde3, TEXHOIOTHIECKHH ) 0 )
IAKTAHT
Pa3paboTka nijaHa peLieHHus
3. [mpoekTHOI 3aaa4H, JeKOMIIO3HIHS 4 1 3
3agaqu
ITocTaHOBKa [IEJIH U 3a[a4, BRIOOD NuguBuayans-
3.1 |MeTomoB, ompeAciIeHHE 0XKUIaEMbIX 1 0 1 |ubie 3amanus
pe3yabTaTOB U IPOLYKTa IIPOEKTa
OcBoeHHE U pa3INYeHUE TTOHITHH NunuBunyans-
3.2 |«wensy, «3ama4my», «KMETOABD) H 1 1 0 |uble 3amaHud
«pe3yIbTaTh» IIPOEKTa
33 AKcenepaTop HHKEHEePHBIX IIPOEKTOB. ’ 0 " WnnuBugyais-
Wnest Hble 3a7aHus
4. |Ynpapienue npoeKTaMH 6 3 3
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4.1 |TexHMKa TOCTAHOBKH LieJIeH 110 ) 1 HunuBuayans-
SMART Hble 3aJaHUA
4.2 |Scrum-TeXHOJOTHH B IPOSKTHOH ) 1 VHanBUITyalTb-
JIEATETEHOCTH HBIE 3aJaHUS
4.2 |SWOT-ananus. OreHka ) ) WHMBHU Y allb-
3¢ (eKTHBHOCTH TTPOEKTa HbIE 3aJaHus
S. |TPH3 B peliennu NpoeKTHBIX 3aAa4 4 2
51 ANTOpUTMBI peLIeHUA 9 0 NnunuBuayans-
" |M300peTaTeNbCKUX 3aad HBIE 3aJaHUs
WunuBumyansb-
5.2 |ITpumeps pemenus TPU3 3anau 2 2 Y
HBIE 3a/laHuUs
6. |Meroauku Begenusi IT npoexToB 4 2
6.1 NunuBnoyanb-
Hsyuenue merononoruu «Bomonam» 2 1 Y
Hbl€ 3a[laHUs
6.2 , WnpuBunyans-
3HaKoMCcTBO C «Agile» 2 1 Y
HEBIE 3a/]aHUS
IIpakTu4eckas peajln3zalnus
- |MpoeKTHOH (keiicoBoii) 3aaa4H, B 108 106
TOM YHCJI€, C HCIOJIB30BAHHEM
AMCTAHUHOHHBIX TeXHOJOTHMH
HNunuBunyanb-
7.1 |[TocTaHOBKA MPOEKTHOH 3a1auu 2 1 Y
HBIE 3a/1aHUs
79 AxcenepaTop HHXXEHEPHBIX IIPOEKTOB. ) o |MHouBHOyaIs-
Mopens HbIE 3a1aHus
73 Pacrmpenenenue Ha KOMaHIbl, 4 3 |ViHAUBHOYalb-
IIOCTAHOBKa poJeit HBIE 3a/laHUA
WunuBugyanb-
7.4 |IIpopaboTka alroOpuTMOB 8 8 AEBRALY
HEBIE 3a[IaHuUs
WBauBuayans-
7.5 |Pa3paboTka mmporpaMMBbl yCTpOHCTBa 8 8
P POTP yeip HBI€ 3a/laHus
76 Uzyuenne 1 BEIOOP MOIKIIOYAEMBIX 8 g |MupuBHIyans-
oubnroTex HBIE 3aJaHUS
WNunuBunyans-
7.7 |Komm I Ka IpOorpaMMEI 8 8
- HIUTHIGL | TIpOBepia HpoTp HBIE 3alaHUsA
Napgusnayans-
7.8 |Pa3paboTka cxeMbl yCTpoiicTBa 10 10 PRARAY
HBIE 3aIaHUS
79 IIpoBepka paboTocnocobHOCTH 10 10 (AHOMBHIYamNB-
ycTpoiicTBa Ha miathpopMe THHKEpKaL HbIE 3a/IaHHUS
HUuguBuayanb-
7.10 |C6opka ycTpoiicTBa 8 8 .

HBIC 3aJaHMA
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711 MopenupoBaHue U CO3aHKE KOpITyca 8 0 g |MHnuBHyaib-
yCTpOKCTBa : HEBIE 3aJaHusd
. unuBuayanb-
7.12 |TecTupoBaHUE U OTJIaJKa YCTPOUCTB 8 0 8 ol
HEIE 3aJaHUA
713 [Tudposoit mukde3, TEXHOIOTHYECKUH B 0 »  |MunuBuxyais-
JIUKTaHT HbIE 3alaHusA
[TpakTryeckas pealn3aus IPOeKTHOM Mupusuyans-
714 (keficoBoit) 3a/1a4M, B TOM 4HCIIE, C 99 0 722 |HBIE 3aaHUA
HCIIOJB30BaHUEM JUCTAHIIMOHHEBIX
TEXHOJIOTHH
IIy6auuHAas 3a1{MTA NPOEKTOB H
8 (unn) yyacTue B QHHAIBHBIX 3TAanax 6 0 6
" |MeKperHoHaJIbHbIX H
BCEPOCCHHCKHX KOHKYPCOB
PaspaboTka npe3eHTaluOHHEIX
g1 Marepuasnos. [IoAroToBKa cliaioB U 2 0 7 |MEguBUIyaTh-
TEKCTa IPEe3eHTANH JUIs Iy OIHYHOM HEIE 3a]aHuUs
3aIUTHI IpoeKTa (Kekica)
VyacTre B COpeBHOBATEIBHON p
e3yJIbTaTEL
8.2 |meATeNbHOCTH, B T.4., Ha 2 0 2 y
" 3aIIUTEI
BcepoccuiickoM ypoBHE
AKcenepaTop UHXEHEPHBIX IIPOEKTOB.
33 JIeMCTBYIOLTHI MPOTOTHIL. Y YaCTHE B 9 0 ’ IlonBenenue
7 |myGnuyHON 3aIUTe WK IIPE3CHTAINN HWTOTOB
poekTa (kekica)
Hroro| 144 14 130
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2.3.3 COIEP)KAHUE 3AHSITHIA
110 JONOJIHHUTENbHOM 0011e00pa3oBaTe1bHON 001Iepa3BUBAOLIEiH
nporpamme «IT-kBaHTyM. 3 ypoBeHb»

Ne | Haspanue paznena, mogyns, | Kon-Bo Copepxanue 3aHATHS
/1 TEMBI JacoB
Cospatie MOTHBAIIH, %6}’H&IOIIIHMC£6 paccKasbIBaeTCs, NoeMy
v nmpodeccud Oyner akTyalbHOM Bcerma
.| ocranosxka POEKTHOMH 4 pot YA Y d,
B YEeM €€ CII0KHOCTB, & TaKKe
3a/1aun
MIEPCIIEKTUBEI €€ Pa3BUTHA.
WccnenoBanme MIpoBOTO PaccMaTpuBalOTCs YCICIIHbIE CTAPTAIIBI H
2. | HEDKEHEPHOT'O OITBITA 10 8 [IpUMEpPHI pa3paboToK MO Teme
TeMe NMPOEKTHOM 3a1auu [IOCTaBJIEHHOH MPOEKTHOH 33134
PazpaboTka mnana
. OOyuaromumMcs paccKa3bIBaeTCs, IOYeMy
pelIeHus IPOeKTHOH
3. 4 BaYKHO pa3leNNTh 3aady Ha [MOA3agauu U
3a/1a4M, JeKOMIIO3UIIHS
KaK IIOCTPOUTH IJIaH pa3paboTKH
3aJja4uu
| OOyuaromumMcs paccKa3bIBaeTCs Kak
IPaBJIATh IIAHOM pa3pabOTKH U Kakue
4. | YopaBieHue NpoeKTaMu 6 TP pasp
TIPUIIONKEHMS] MOXKHO JIJISI 3TOTO
UCII0JIb30BATh.
5 TPU3 B pelreHun 4 Ob6yuaroruecs u3ydarot uTo Takoe TPU3
’ IIPOEKTHBIX 3a1a4 3dJa491 U KaK UX PCIIaTh
Ob6yuaromuecs U3y4aroT 1Be OCHOBHbBIE
Metonuku Benesus [T yAaIotl v A .
6. = METOAMKY BeleHHs POoeKTOB B At Tu
IIPOEKTOB ;
«Agile» u «Bomomam»
IIpakTideckas peanuzanus
o G Obyuaroruecs pealu3yroT IPUMepEI
MPOeKTHO# (keiicoBoii) M
NPeI0XEHHBIX UM KeHCOB C
3a/1a4yM, B TOM YHUCIIE, C
7. 108  momydyeHHBIMHM 3apaHee 3HAHHUAMH HITH
HCTIONIE30BaHUEM
paboTaroT HaJ cOOCTBEHHBIMH IMPOEKTaMHU
JIUCTaHLIMOHHBIX N
o B cepe AitTu
TEXHOJIOT it
Ilybnuunas 3amura
OOyuarornyecst TOTOBAT IPE3eHTALIUN
IIPOEKTOB | (MJIN) YYacTHE o
CBOMX MPOEKTOB HJIA KEHCOB. 3aTeM
8. | B GuHANBHBIX 3Tanax 6
oOyuaroniecs BEICTYIAIOT Ha 3alllUTe
MEXXPETUOHAIBHBIX U o
- nepen KOMUCCHER.
BCEPOCCUUCKUX KOHKYPCOB
HTOI'O | 144
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2.4. Kajienaapubiii yueOHbIH rpadguk peajH3alllii NporpamMmbl

lon Hasganue KommyectBo KomuwectBo | Mater | IIpomon
obyue MPOrpaMMEl 4acoB y4eOHBIX | Hadana | JXHUTENb
HUS BCE | TEO | Mpak | Hele | AHEH %1 HOCTD
ro | pus | THKa | Ib OKOHYA | KaHUKYII
HUS
1 01.09.23 %
| T-xBanTM. 144 | 34 | 110 | 36 | 72 310504 10 neett,
1 ypoBeHb Ak STHBaphb
IT-KBaHTYM. 01.09.23 | 10 gHeit,
2 2 ypoBeHS 144 | 33 | 111 36 72 |31.05.24 SEBADE
IT-xBaHTYM. 01.09.23 | 10 gue#,
3 3 yposes 144 | 14 | 130 36 72 |31.05.24 SAHBAPE
Hroro 432 | 81 | 351 | 108 | 216 30
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3. Opranu3anMoOHHO-NIearoOrH4ecKue yCJI0BHS peajn3aluu
JAOMOJIHATEIbHOMH 0011e00pa3oBaTe/bHOI 001Lepa3BUBaIOII e

nporpamMmmsl «IT-kBaHTYM»

3.1. MaTepuaJbHO-TeXHHYECKOe oDecnedeHHe

[Tporpamma peanusyercs Ha 6a3e neTcKkoro TexHonapka «KBaHTopuym».
ITomemenne — y4eOHBIH KkabwrHer (KBaHTYM), OGOPMICHHBIH
COOTBETCTBUM C IHpoduiIeM MPOBOAUMBIX 3aHATHH U 000pyAOBaHHBIA B
COOTBETCTBUU C CAHUTAPHBIMH HOPMaMH.

B

Ne Konugectso,
HaumeHnoBanue

n/n IIT.

| ITpoduarHoe obopynoBanue

1.1 | Habop ayig OBICTPOro MpOTOTUIIMPOBAHMS JJIEKTPOHHBIX
YCTPONCTB HA OCHOBE MUKPOKOHTPOJUIEPHOH TUTATQOPMEI 14
(Matpémka Z)»

2. KomnbloTepHoe o6opyaoBaHue

2.1 | HoytOyx 14
2.2 | Mpiub 14
3, IIpe3eHnTannoHHOE 00OPYyI0BaHHE

3.1 | Jlocka MarHUTHO-MapKepHas I0BOPOTHAsA 1
3.2 | MHTepakTHBHAS aHenb ¢ MOOMIBHON CTOMKOH 1
4. IIporpammuoe o6ecneyenne (Kpome OecniiaTHBIX)

4.1 | Odwucnoe I10 1

4.2. | AHTHBHpYC 1

4.3 | [IporpammHuoe obecreuenue aist hotorpaMmerpu Agisoft 1

5. OGopynoBanne Xaiitex
JlazepHO-rpaBupoOBaNbHOE:

5.1 | ma3zepHO-rpaBUpPOBAIBHEIN KOMIUIEKC Trotec; 1
naszepHblif MapkupoBmuk Gard 1
AnnuTUBHOE:

5.2 | 3[1-mpunTep;

OIMMepHU3allMoOHHas KaMepa

53 CybcTpakTuBHOE:

"~ | dpesepnsrit cranox UITY Roland 1
Py4Holi mHCTpYyMEHT:

5.4 "

PYYHOH HHCTPpYMeHT (KoMIUTeKT Ha 10 pabodux MecT) 1
Komnberoteproe obopynoBanue:

5.9

HOYTOYKH 14
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ITporpaMmMHoOe obecrieueHHe:

>0 1O as paboThI ¢ BEKTOPHOU IpadHUKOH 1

6. OGopynoBaHHe JIEeKTOPHUS

[Ipe3eHTaIMOHHOE 000PYLOBaHHE:
6.1 |mpoexTop; 1
MIpE3eHTEP 2

3BykoBOe 000pyIOBaHHE:
yewnutens MoiHocTd CROWN; d.

IIOTOJIOYHEIE KOJIOHKH JBL; 10
aKkTHBHEIH cabBydep JBL; 1
pajioCHCTEMA ¢ PYYHBIM ITepeaTankoM Sennheiser; 2
i poBoii MHOrO(YHKIIMOHAIIBHEIN 3KBanaiizep Behringer 1

6.2

T

8.

9,

3.2 UudopmanuoHHOe obecneyeHHe
Cnucok peKOMeHJ0BAHHOH JIHTEPaTyPbI

Jns negarora

. Abemscon X., Caccman J[. CTtpykTypa M HHTEpIpETAlHs KOMIIBIOTEPHBIX

nporpamm. — M.: [lo6poceer KV, 2018. — 608 c.

. Betixtan JI. Koncrpyupyem pobotoB Ha Arduino. Ilepsele marm. — M.

JIaGopatopus 3HaHu#, 2016. — 320 c.

. boym JI. Usydaem Arduino: HMHCTPYMEHTHI M METOABI TEXHHUYECKOTO

sonmme6eTna. — CI16.: BXB-ITetepbypr, 2018. — 336 c.

. Keppuran b., Puram [I. SI3eixk mporpammupoBanus C. — M.. 00O

«.d.Bunbsamcy, 2018. — 288 c.

. Kayt JI. UckycctBo nporpammupoBasus. Tom 1. OcHoBHBIE airopuTMBl. — M.:

000 «H.J1.Bumssmey, 2018. — 720 c.

. Koncnekr xakepa. 20 MHHU-IIPOEKTOB; PyKOBOACTBO, ¢ KOTOPBIM MOXXHO B

KpaTJakiime CpOKH OIpo6OBaTh B IeHcTBUM OONIBIIYIO 4acTh QyHKIMH Arduino.
— M.: UsnarensctBo Ammnepka, 2018. — 84 c.

Kopmen T., Jleitzepcon Y., Pusect P., lllTaiin K. AIropuT™sl: IOCTPOSHHE U
anammu3. — CI16.: OO0 «W1.J1. Bunbsimey, 2018. — 1328 c.

JTunmmas C.B., Jlaxoiie XK., My B.D. SI3pix nporpammuposanus C++. bazossiit
Kype. — M.: 000 «1.J Bunbsame», 2018. — 1120 c.

Maxxkonemnn C. Cosepuiennsiit koa. Mactep-kiacc. — CI16.: BXB, 2018. — 896 c.

10.MapkupoBKa 3JeKTPOHHBIX KoMIIOHeHToB. Ompenenurens / A.A. baxmeTses,

B.B. Exog, U.C. Kuproxun, A.B. ITepebackun, B.M. Xanukees. — 14-e u3n., —
M.: IMK TIlpecc, 2016.— 368 c.

11.Maptun P. YucTeiif KOX: CO3MaHHE, aHAIM3 U Pe(PAaKTOPHHT. Bubnuoreka

nporpammucta. — CII6.: ITutep, 2017. — 464 c.

12.Moux C. Dnextponuka. Teopus u mpakruka. — CI16.: BXB-IlerepOypr, 2018. —

1168 c.
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13.Mouk C. IIpakTudeckas 3JI€KTPOHHKA: HIUTIOCTPUPOBAHHOE PYKOBOICTBO IS
panuosobuteneit. — M.: 000 «M.JI.Buaeamen, 2018. — 352 c.

14.0mudep B.I'., Omudep U.A. Komnstorepssle ceTd. IIpHHIUIEI, TEXHOIOTHH,
IIPOTOKOJBL. Y4eOHuK ams By30B. — CII6.: ITutep, 2015. — 944 c.

15.IImarr Y. Dnextponuka ans HaywHaomux (2-e usnanue). — Cnb.: BXB-
ITerepOypr, 2019. - 416 c.

16.Puuapncon M., Yomrec II1. 3aBogum Raspberry Pi. — M.: OO0 «Ammepxkay,
2013.-230c.

17.Commep ¥, IIporpamMupoBaHue MHUKPOKOHTPOJLIIEPHBIX I1aT
Arduino/Freeduino. — CII6.: BXB-Ilerep6ypr, 2017. — 256 c.

18.1Munxr I'. C# 4.0. TTonuoe pykosoacteo. — M.: OO0 «M.J.Bunesamcey, 2018, —
1056 c.

s oGyuaromerocs

1. Betixran JI. Koucrpyupyem poGotoB Ha Arduino. Ilepseie maru. — M.:
Jlabopatopus 3Hauu#H, 2016. — 320 c.

2. Baym JI. Hsydaem Arduino: HHCTPYMEHTBI M METOABI TEXHHYECKOTO
sosmebersa. — CI16.: BXB-Iletepbypr, 2018. — 336 c.

3. Koncnekt xakepa. 20 MUHU-IIPOEKTOB; PyKOBOACTBO, ¢ KOTOPHIM MOXXHO B
KpaTuailliie CpOKd OmpoboBaTe B AEHCTBMM OONBIIYIO 4YacThb (QyHKLUM
Arduino. — M.: U3sparenscTtBo Amiepka, 2018. — 84 c.

4. MapKupoBKa 3IeKTPOHHBIX KOMIIOHeHTOB. Omnpenenurens / A.A. baxmerses,
B.5. Exos, U.C. Kuproxun, A.B. Ilepebackun, B.M. Xanukees. — 14-e usn., —
M.: IMK TIlpecc, 2016. - 368 c.

5. Momuk C. Ilpaktuyeckast 3JeKTPOHUKA: MILIIOCTPUPOBAHHOE PYKOBOACTBO IJIA
papuosobureneit. — M.: 000 «U.J1.Bunssamey, 2018. — 352 c.

6. Ilmart Y. DnexTpoHMKa miusi HayvHaromux (2-e msganue). — Cnb.. BXB-
ITeTepOypr, 2019. - 416 c.

7. Puuapncon M., Yomrec II1. 3aBogum Raspberry Pi. — M.: OO0 «Ammepxkay,
2013.—230¢.

8. Commep V. [IporpammupoBaHue MHKPOKOHTPOJIIEPHBIX I1aT
Arduino/Freeduino. — CII6.: BXB-ITerepbypr, 2017. — 256 c.

dns poautenen ;

1. bBeiikran JI. Konctpyupyem poGoror Ha Arduino. Ilepsele marm. — M.
JIabopatopus 3nanmit, 2016. — 320 c.

2. baym M. HsygaeMm Arduino: HHCTPYMEHTBI M METOABI TEXHHYECKOTO
Bommebersa. — CI16.: BXB-ITetepOypr, 2018. —336 c.

3. Konucmekt xakepa. 20 MHHHU-ITPOEKTOB; PyKOBOACTBO, C KOTOPEIM MOXHO B
KpaT4aiiiiie CpoKH ompoGoBaTh B JAEHCTBHM OONBIIYyI0 4acTh QYHKLMH
Arduino. — M.: U3parensctBo Ammepka, 2018. — 84 c.

4. MapKupoBKa 3JIeKTPOHHBIX KoMIIoHeHToB. Ompenenurens / A.A. BaxMeTbes,
B.B. Exos, W.C. Kuproxus, A.B. Ilepebackun, B.M. Xanukees. — 14-e u3z., —

M.: IMK Ilpecc, 2016. - 368 c.
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8.
9,

Mouk C. [TpaxTiueckas 3IeKTpPOHUKA: WIIOCTPUPOBAHHOE PYKOBOACTBO JIJIs
pamuomobureneit. — M.: OO0 «M.J.Bunsamer, 2018. — 3352 c.

[Tnart Y. DnektpoHmka Juis HaumHaromux (2-e m3pamume). — Cnb.: BXB-
[TetepOypr, 2019. — 416 c.

Puuapmacon M., Yomnec 111 3aBopum Raspberry Pi. — M.: OO0 «Ammnepkan,
2013.-230c.

Commep Y. [IporpamMmmupoBaHue MUKPOKOHTPOJIIEPHBIX IiaT
Arduino/Freeduino. — CII6.: BXB-ITetepbypr, 2017. — 256 c.

DaekTpoHHBIE 06pa3oBaTebHEBIE pecypchbl H HHTEPHET-PECYPChI

. ®enepansHeiil 3akoH Poccuiickoit @enepanuu ot 29 nexabpsa 2012 r. N 273-

®3 "O6 ob6pazoBanuu B Poccuiickoit Deneparuu'[DIeKTpoHHBIA pecypc]. —
PexxuM moctyma: http://www.rg.ru/2012/12/30/obrazovanie-dok.html
JIaGopaTopHble MPaKTHKyMBI II0 IPOrpaMMHPOBAHUIO [DIeKTpOHHBINH pecypc]
— Pexum poctymna: http://www.edu.holit.ua/index.php?option

. O6pazoBarenbHas nporpamma «BBeneHHe B KOHCTPYHPOBaHHME POOOTOB» H

rpadu9ecKuil S3BIK TPOrPaMMUPOBAaHUS POGOTOB [DIEKTPOHHBIN pecype] —
Pexxum poctyma: /http://learning.9151394.ru/course/view.
php?id=280#program_blocks

. Odurmansnass pokymentanus KOMIIAC-3D u [gpyrux MpOrpaMMHBIX

IpOOYKTOB  «ACKoH» [DnekTpoHHBIM pecypc]. — Pexum mocrtyma:
http://support.ascon.ru/library/documentation/

. IIprMepsl KOHCTPYKTOPOB ¥ IpOrpaMM K HUM [DIeKTpoHHBIH pecypc] / Pexum

noctymna: http://www.nxtprograms.com/index2.html

. IIporpammupoBanue Apayuro. — Pexum noctyna: http://arduino.ru/Reference
. OcHoBsI mporpamMmupoBanus Ha A36ikax C u C++ [u1a HaukrHaKOmKX. — Pexum

noctyna: http://cppstudio.com/

Ocuossl u3ydenus HTML u CSS. — Pexum nocryma: http://htmlbook.ru/
Kuuru no usyuenuto Python, Swift, JavaScript nns HauuHaromux. — Pexum
noctyma: https://bookflow.ru/knigi-poprogrammirovaniyu-dlya-detej/

10.CB00O0OJIHO pacmpocTpaHsiemMas HIporpaMMHas CHCTeMa JUId H3y4YeHUs a3oB

IIpOrpaMMMpPOBAHKs JOIIKONEHUKAMU U MJIAJIIMMH IIKOJbHUKaMH. — Pexum
noctyna: https://piktomir.ru/

11. CodeCombat — 3To mnaTdopmMa [Uid YUEHHKOB, YTOOBI U3y4aTh HHPOPMATHKY

BO BpeMs Urpsl. — Pexxnm goctyna: https://codecombat.com/

12.1oT Axanemus Samsung — Pexum ocTyIa:

http://www.samsung.comy/ru/iotacademy/
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3.3 Mcenob30BaHHe JHCTAHIHOHHBIX 00pa3oBaTe/IbHBIX TEXHOJIOTHH MPH
peaji3alMH NPOrpamMMbl

IIpu peanu3aluu JTIOTIOJTHUTEILHOM ob1eobpa3zoBareIbHON
obmepassuBatorneit  nporpaMMel  «IT-KBaHTYM» HacTHYHO MCIIOJIB3YIOTCA
IVCTAHIIMOHHEIE TexHOJorud. [lemaror BHOCHT BCE METOIMYECKHE MaTepHalbl,
WCIIONB3yeMBIe Ha KaXKIOM 3aHSTHHM, NPAKTHYECKHe 3a[aHMs, 3aja4d, yqeOHBIi
MaTepHall i CAMOCTOSTENBHOTO H3ydeHHs, CChUIKY Ha BUIEO U HHble VIHTepHeT-
pecypchl Ha CIEIHANbHYI0 IUIAaThOpMY, CO3MAHHYIO JUIl Ka&XAOH TpYIIIIBI
o6ydaromuxcs 1o HaHHOM mporpamme B «CHCTeMe IUCTAaHIMOHHOTO O0y4eHHs
Tetckuit Texnomapk «KBautopuym» TBepckas obmacTs». Kaxapri obydaromuiics
3apEerMCTPUPOBAH B CHCTEMe M MMEET JOCTYII K 5THM 00pa3oBaTelbHBIM pecypcam.
3arpy3ka MarepHana OCYIIECTBISETCS IIE[aroroM IOCIe MPOBENSHUsS KaXIOoro
3aHATHSL.

3.4 Kaapogoe obGecneyenue

[TporpaMMy peanu3yeT Iefaror IETCKOro TexHomapka «KBaHTOpHyM»,
MMeromuit cpeqHee MpodeccHoHaNbHOe WIH BhICIIee oOpa3oBaHHE 110 NPOQHUIIO
IeIaroruyeckoil JesTelbHOCTH, IeJarornieckoe o0pa3oBaHHe U OINBIT PabOTHI C
TIperoiaBacMoi TEXHOIOTHE! U OTBEYAIOIHH KBaTH(UKAIMOHHEIM TPEOOBAHUSM,
yKa3aHHBIM B TpodeccuoHanbHOM cTaHaapre «llemaror [JOMOJHUTENBEHOTO
o0OpazoBaHUY.

3.5 MeToanueckoe odecrneyeHHe

OcoGeHHOCTH OpraHu3anuy 00pa3oBaTe/IbHOM AeATeNLHOCTH

PaGora ¢ oOyd4aroIUMHCSA  IIOCTPOEHa  CIeNyIoIMM  obpasoM:
M3JI0KEHHE TEOPETUUECKOT0 Marepuana, [IeJIeHHWE Ha KOMaH[BI, BBIIOIHEHHE
IpaKTHYeCKUX 3ajlaHuii, pacrnpeleneHne pojel B KoMaHze U paboTa B KOMaHIE,
MepuouIecKas CMeHa posied U 3allluTa IPoJeIaHHOM paboTHL.

[TpakTuka TIIOKa3bIBaeT, YTO KMMEHHO TaKas MOJENb B3aUMOJAEHCTBHSA
C [eThbMH MakCUMalbHO 3(deKTHBHa, OETH y4arcs He TOIBKO HHXXEHEPHO-
TEXHUYECKOM HayKe, HO ¥ paboTe B KoMaHIe, YMEHHIO CIyllaTh APYr ApyTa,
COBETOBATbCS W TMPUHHMMATh pelIeHHe coodla.

ITocie OCHOBHOTO TEOPETHYECKOTO0 Kypca OpraHusyercsi oOydeHue B
paMKax MHUHH-TIPOEKTOB (CO3MaHMe KapT) M HCCJIENOBaHMH, KOTOpOe
IIPOBOAMTCS KAaK B HMHAMBHAyaJbHOM (opmMaTe, Tak U B IpYINax C pasHOH
YHCIIEHHOCTEI0 YYAaCTHHKOB. B LeNsix crenuanu3alvy U IOTPYKeHHs B JaHHYIO
mporpamMMy oGydaroriecs pa3OUBarOTCA Ha NPOEKTHBIE TPYIIIEL 10 3-5 YeJIOBEK
IUIs BBITIOJIHEHHS BIOCIENCTBHMU OoJsiee y3KOHAIIPaBIEHHBIX IPOEKTOB.
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MeToabl 00pa3oBaTe]bHOH 1esITeJIbHOCTH
B nepuon 00y4eHUs IPUMEHSIOTCS TaKUe METO/IbI 00yYEHHA U BOCTIUTAHHS,
KOTOpBIE TTO3BOJLAT YCTAHOBUTH B3aHMOCBA3b JEATEIBHOCTH IIeJarora-HacTaBHUKa
1 00y4aroIerocs, HAIpaBIeHHYIO Ha pelleHre 00pa3oBaTeIbHO-BOCIIUTATENbHBIX
3amad.
ITo ypOBHIO aKTUBHOCTH MCIIOJIE3YIOTCS METOIEI:

- 00BACHUTETBHO-MILTIOCTPATUBHBIH;

- IBPUCTUYECKHH METOL;

- METOZ YCTHOIO M3JIOKEHUsS, IMO3BOJIIONIMI B JOCTYIHOH (opme
JOHECTH 40 00yHaroLUXCs CIOXHBIA MaTepHall,

- METOJ] IIPOBEPKH, OIIEHKH 3HAHHUI U HAaBBIKOB, II03BOJIAIOLINHI OLIEHHUT
Tepe/laHHBIE [1EJaroroM MaTepHalsl M, 10 HEOOXOAWMOCTH, BOBpEMS BHECTH
HEeoOX0{MMEIe KOPPEKTHPOBKY N0 YCBOGHHUIO 3HAHUH Ha IMPAKTHISCKUX 3aHATUAX;

- WCCIeN0BaTeIbCKAMA MeToJ OOyueHHs, [aroIuil o0yJaromuMcs
BO3MOXKHOCTb TPOSBHTH ce0sl, [0Ka3aTh CBOH BO3MOXHOCTH, HOOHTBCA
OIIpeIeNIEHHBIX Pe3yJIbTaTOB.

- IIpoGIEMHOrO H3NOXKEHUs MaTepHana, Korja Iepel o0ydaroiuMmcs
CTAaBUTCS HEKas 3a1ada, [O3BOJIIONIAs PEeIIUTh OIPEAENICHHBIM JdTall Ipolecca
00ydeHus ¥ IIepeiTH Ha HOBYIO CTYIE€Hb 00ydYeHHST,

- 3aKpEeIICHUs] W CaMOCTOSTENIbHOH PaboTel IO YCBOSHUIO 3HAHHH U
HABEIKOB;

— JIAAJIOrOBEIN ¥ JTUCKYCCHOHHBIN.

IIpuembl 06pa3oBaTeIbHOMN J€ATEILHOCTH:

- Urpa-KBecT (Ha pa3sBUTHE BHUMAHHUS, 1aMATH, BOOOPaKEHUS),

- COpPEBHOBAHMS M KOHKYPCEI,

- HarBUIHBIA (PHCYHKH, IUIAKATBl, 9epTeXH, (oTorpaduu, CXEME,
MOJIeJTH, TIPUOOPEL, BUAEOMaTepUaIkbl, JTUTEPaTypa),

- CO3/IaHKe TBOPYECKUX paboT.

3aHSITHE COCTOMT M3 TEOpeTUYecKou (mexiws, Oecella) M IPAaKTHYECKOH
YAaCTH, CO3JAIOTCA BCE HEOOXOAWMEBIE YCIOBHA [ TBOPYECKOTO pa3sBUTHA
obyyaromuxcs. Kaxxgoe 3aHATHE CTPOUTCH B 3aBUCHMOCTH OT TEMBI M KOHKPETHBIX
3a[a4, KOTOpBlE IPEAyCMOTPEHbl IPOrpaMMol, € Y4YeTOM BO3PaCTHBIX
ocoOeHHOCTel meTel, HX HHIUBUIYAIBHOU IOArOTOBJICHHOCTH.

OcHoBHbIe 00pa3oBaTe/ibHbIE MPOLECChl: PElIeHIHe TeXHUISCKHUX 3a1ad
Ha 6ase coBpeMEHHOro 060pynoBaHus, GOPMHUPYIOIHKX CIOCOOH! IPOXYKTHBHOTO
B3aMMOJIEHCTBHS C JeHCTBUTEIBHOCTBIO W pa3pelleHus IPOOIEeMHBIX CHTYallUi;
MMO3HABATENbHBIE KBECT-UIPhI; TEXHUYECKHE COPEBHOBAHHU U KOHKYPCHI.

OcHoBHBIE (OPMBI 1eATETLHOCTH:

- [I03HAHHE U Y4YEHHE: OCBOCHHE IPUHIMIIOB (YHKIMOHHPOBAHUA
CIIOKHOTO COBPEMEHHOro 00O0pYLOBaHMs; OCBOEHHE CIOCO00B YNpaBIeHHS
BHHMAaHHEM H BO3MOXKHOCTSIMH OpraHM3Ma;

- obLieHVe: PUHATHE IIPaBUJ, OTBETCTBEHHOCTh KakK 3a CO6CTB6HHBIS
y4eOHbIe JOCTHKEHIA, TaK U 32 Pe3yJIbTaThl B paMKax «olmero gena»;
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- TBOPYECTBO: OCBOGHHE IIOXOM0B K pa3paboTke Mojelel ylpaBIeHus]
KaK pealbHBIMH, TaKk ¥ BoOoOpakaeMbIMH OOBEKTAMH, KOHCTPYHPOBaHHE U
MPOrpaMMUpPOBaHNE PEANTUCTHYECKMX KOIMH pealbHBIX M  BOOOpaXaeMbIX
00BEKTOB;

- Urpa: Urpa B KOMaHze, UHIUBH/yaIbHbIE COPEBHOBAHNS;

- TPYA: YCBOCHME TIIO3UTHUBHBIX YCTAHOBOK K TpPyAy H DPa3iIH4HBIM
COBPEMEHHBIM TEXHONIOTUSAM U3 00J1aCTH IPOrpaMMHPOBAHMS.

@opma opraHuzaluy yueOHBIX 3aHATUH!

- Oecena;

= JIEKLIMS;

- TEXHMYECKOE COPEBHOBAHHUE;

- UTpa-KBECT;

- 3KCKYypCHUS;

- 3aIIKUTa IPOEKTOB.

Tunbl yueOHbIX 3aHATHI:

- MIEPBUYHOI0 03HAKOMIICHHS C MaTEPUATIOM,;

- YCBOEHHME HOBBIX 3HaHUM;

- KOMOWHHUPOBAHHEIH;

- IIpaKTUYIECKUE 3aHATHS;

- 3aKperuieHue, IOBTOPeHHE;

- UTOTOBOE.

JAnarsocruka 3¢ dexTHBHOCTH 00pa3oBaTeNbHOIO mpolecca
OCYIIECTBIISETCS B T€YEHHE BCErO CPOKa pealu3aliy IIporpaMMbl. JTO ITIOMOTAET
CBOEBPEMEHHO BBIABIATE MpoOENsl B 3HAHMWAX, YMEHMAX OOydaroIuxcs,
IUIaHUPOBAaTh KOPPEKIIMOHHYI0 paboTy, OTCIe)XXHUBATh JUHAMUKY Pa3BUTHUA JETeH.
s onteHkH 3P PEeKTHBHOCTH 00pa30oBaTENbHOM IIpOrpaMMbl BEIOPAHBI CIIEIYIOLIHE
KpUTEPHUH, OIpPENeNIolIHe pPa3BUTHE MHTEUIEKTYabHBIX M TEXHHYECKHX
crnocobHoCTed y 00ydarolMXCs: pasBUTHE IIaMATH, BOOOpakeHHs, o0pa3HOro,
JIOTUYECKOT0 ¥ TEXHUYECKOr0 MBILUICHHUS.

PesynbraroM  ycBOoeHuss ~ OOyYarOLIMMHCS  TMPOTpPaMMBl  SBIISIOTCH:
YCTOMYMBBIA HHTEpPEC K MPOrPaMMHUPOBAHHUIO, PE3YJIbTaThl [IOCTMKEHHH B
MaCCOBBIX MEPOIPUATULX PAIUYHOIO YPOBHSL.

YyeOHo-MeTOAHYECKHE CPeACTBA 00yUeHHs:

- CIIeLMaIM3UpPOBaHHAas JIUTEepaTypa;

= Ha0Opbl ~ TEXHWYECKOHM  JOKyMEHTAllud K  IPHMEHIEMOMY
060py10BaHHUIO;

- obpasiel Mojenei W CHCTEM, BBHINOJHEHHBIE OOYJAIONTUMHCI H
EAAroroMm;

- IUTaKaThl, POTO U BUJCOMATEPHAIIEI,

- yueOHO-MeTouuecKkue IOocoOusl A Iegarora H OOyYaroIIMXcs,
BKIIIOYAIOIIHE JUNAKTHYECKUN, UH(MOPMAIMOHHBIM, CIpaBOYHBIM MaTepHabl Ha
Pa3IMYHBIX HOCUTEIIX, KOMIBIOTEPHOE U BHAEO 000pY/IOBaHHE.
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[TpuMeHseMOe Ha 3aHATHAX NHUAAKTHYECKOe M y4eOHO-METOMUYECKOe
obecriedeHue BKIIIOYAET B ce0sl 3JIEKTPOHHBIE YUeOHHUKH, CIIPaBOYHbIC MaTEPHAIIBI K
CHCTeMEI Hcnonb3yeMeIx [Iporpamm, ViHTepHeT, paboune TeTpay 00yJaroIuXcs.

IlexarornyeckHe TeXHOJOTHH

B mpouecce obyuenus mo [Iporpamme HUCHONB3YIOTCS pa3sHOOOpa3HbIE
IearorHuecKyue TeXHOIOIHH:

- TEXHOJIOTHH pa3BHUBAIOIIEro oOydueHHs, HalpaBleHHbIe Ha ofImee
IIEJIOCTHOE pa3BHTHE JIMYHOCTH, HA OCHOBE AaKTUBHO-AEATENBHOro Ccrocoba
oOydeHHs, YYMTHIBAIOIIHE 3aKOHOMEPHOCTH DPa3BUTHA M OCOOEHHOCTH
WHIUBULYYMA;

- TEXHOJIOTUH JTMYHOCTHO-OPHUEHTHPOBAHHOTO o0ydeHus,
HalpaB/icHHBIE HA Pa3sBUTHE WHIAMBHUAYalbHBIX II03HABATEIBHBIX CIOCOOHOCTEH
KaX0ro pebeHKa, MaKCHMaJIbHOE BBISBICHME, PACKPHITHE U HCIIOIB30BaHHE €ro
OTIBITa,;

— TexHonoruu auddepeHIupoBaHHOT0 00ydeHus, obecrednBarolue
00ydeHue KaXI0ro 06y4arolierocs Ha ypoBHe ero BO3MOKHOCTEH U CIocoOHOCTEH;

- TEXHOJIOTHM  COTPYJHHYECTBA,  PEAIM3YION[HE  IEMOKPATHU3M,
paBeHCTBO, IAapTHEPCTBO B OTHOINGHMAX Iefarora ¥ oOydarollerocs, COBMECTHO
BBIPa0AaTHIBAIOT IIENM, COZEpXKaHWEe, JaloT OLEHKH, HAaxXOIiChb B COCTOSHHH
COTPYAHHYECTBA, COTBOPYECTBA.

- IIPOEKTHBEIE TEXHOJIOTMH — MOOCTIDKEHHE IIeJM dYepe3 OETalbHYIo
paspaboTky mpoOieMsl, KOTopas JO/UKHA 3aBEPIIUTHCS PEallbHBIM, OCA3aeMBIM
TIPaKTUYECKHAM PE3YIILTATOM, O)OPMICHHBIM TEM HJIM HHBEIM 00pa3oMm;

- Kelc-TeXHOJIOIHH, 3TO HHTEpPaKTHUBHBIE TEXHOIOIMH, OCHOBAHHBIE Ha
pEaTbHBIX WM BBIMBINUICHHBIX CHUTYalUsX, HAIPaBIECHHbIE HA (OPMHUPOBAHHE Y
06y4aroIMXCsl HOBBIX Ka9eCTB U YMEHHH 10 PEIIEHUIO IPOOIEMHBIX CHTYallui;

= KOMIILIOTEPHBIE TEXHOIOrHH, (OpMUpYIOIIHe yMEeHHe paboTars C
uHbOpMaIel, NCCIe0BATENBCKIEe YMEHHA, KOMMYHHUKATHBHEIE CIIOCOOHOCTH,

B npakTuKe BBICTYIAIOT pa3IMYHble KOMOMHALMM STHUX TEXHOJOTHH, MX
3JIEMEHTOB.
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