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HOACHUTEJBHAASA 3AIINCKA

B mnacrosimee Bpemsi mpoiiecc MHQOpMATH3AIMHM MPOSBISETCS BO BCEX
chepax  4YeIOBEYECKOM  JeATeNbHOCTH.  Mcmonb3oBaHHE ~ COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHH SBJISETCS HEOOXOJAMMBIM YCIOBHEM YCIEIIHOTO
pPa3BUTHA KaK OTIEIBHBIX OTPACIEd, TaK U TOCYAapCTBa B LIEJIOM.

[Iporpamma ydeOHOro kypca «BBeleHHE B OCHOBBI aJTOPUTMHU3ALIUU B
cpenax BHU3YaJbHOIO NPOTPAMMHPOBAHMS U CO3JAHUE «YMHBIX» YCTPOWCTBY
HallpaBJICHa HAa MOATOTOBKY TBOPYECKOW, TEXHUYECKHU TPAMOTHOM, rapMOHHUYHO
pPa3BUTOM JIMYHOCTH, OOJAJaromell JOTUYECKUM MBIIUICHUEM, CIIOCOOHOM
aHAJM3UPOBATh M pPEIIAaTh 33Ja4d B KOMAaHJE, pEllaTh CUTYalHOHHBIE KEHCOBBIC
3a7laHUsl, OCHOBAHHBIE HA IPYMIIOBBIX IIPOEKTAX.

3aHATUS N0 JTAaHHOMY KypCY PacCUMTaHbl Ha OOIIEHAy4YHYIO MOJITOTOBKY
0oOy4JaronmMxcs, pa3BUTHE UX MBILUICHUS, JIOTHKH, MAaTEMAaTHYECKUX CIIOCOOHOCTEH,
MCCIIEIOBATEIIbCKUX HABBIKOB.

VY4eOHbIli Kypc HAampaBlieH Ha M3Y4YEHHE OCHOB NPOrPAMMHPOBAHHS B
BU3YaJIbHOM COOBITHMITHO-OPUEHTUPOBAHHOM cpejie mporpammupoBaHusi Scratch u
OCHOB pa3paboTku MoOunbHBIX mpmioxeHudt B MIT App Inventor, a Taxxe
YaCTUYHO OXBATHIBAET OCHOBBI CXEMOTEXHHUKH, SJIEKTPOHUKHU U MPOrPaMMUPOBAHHE
«YMHBIX» YCTPOUCTBY.

B pamkax kypca «BBeaeHue B OCHOBBI QJITOPUTMHU3ALMU B Cpenax
BU3YaJIbHOTO MPOTPAMMHUPOBAHUS U CO3/IaHME YMHBIX YCTPOMCTBY» OOydYaroIIHecs
CMOTYT TO3HAaKOMUTBHCS C (PUBMUECKUMHU, TEXHUYECKUMH U MaTEMaTUYECKUMH
noHsATusiMu. [IpnodperéHHbie 3HaHus Oy IyT IPUMEHUMbBI B TBOPUECKUX TIPOCKTaX.

VYuebupiii kKypc «BBemeHue B OCHOBBI alNTOPUTMHU3AIMH B Cpelax
BU3yaJIbHOTO ITPOTPaMMUPOBAHUS U CO3[IaHUE «YMHBIX» YCTPOUCTBY» MPEICTABISAET
co00l CaMOCTOSITENIbHBIA MOJYJIb M COACPKUT HEOOXOJUMBbIE TEMBbI U3 Kypca

MaTeMaTHUKH, THPOPMATUKHN U (PU3UKH.



1. OCHOBHBIE XAPAKTEPUCTUKHU ITPOI'PAMMBI
1.1. HanmpaBJieHHOCTH IPOrPaMMBbI

OOpazoBarenbHas nporpamMmma «BBeneHne B OCHOBBI aIrOpUTMHU3ALMU B
cpelax BH3YaJbHOIO IPOTPAMMHPOBAHMS M CO3JAaHHE «YMHBIX» YCTPOWCTBY»
SIBIISIETCS TONOJTHUTENBHOM 00111e00pa3oBaTebHOM 00pa30BaTENbHON MPOrpaMMoin
1o npeaMeTHon obnactu « TexHonorusy. OgHaKo, AJ11 MHOTOCTOPOHHETO pa3BUTHS
JUYHOCTH, B HEM OTPAXKEHBI CIAEAYIOIINE ACTIEKThI U3yYEHUS:

1. Texunonornuyeckuii. ConepxaHue MpOrpaMMbl PacCMAaTPUBACTCS Kak
cpeactBo  (GOpMHUPOBAaHUA OOPa30BATENBHOTO MOTEHLMANA, IO3BOJISIOLIETO
pa3BUBaTh HauOoJiee TMEpPeJOBblE HA CErOJHSAIUHUN J€Hb TEXHOJIOTMH —
UH(GOpPMAILlMOHHbBIE, UHTETpUpYIOLIME B ceOe HayKy, TEXHOJIOTMIO, MHKEHEPHOE
TEII0.

2. OOmepa3BuBaromuii.  OOydeHHE TO MAHHON TPOrpaMMe CO3daeT
OJIarOnpUsITHBIE YCIOBUS U1l HMHTEJUIEKTYaJIbHOTO U JYXOBHOTO BOCIHUTAHUS
JUYHOCTH  pEOEHKa,  COLMAIBHO-KYJIBTYPHOTO U MNPOQPECCHOHAIBHOIO
CaMOONPE/ENICHNs, pPa3BUTUSl [I03HABATEIbHOM AKTUBHOCTH U  TBOPYECKOU
camMopealIn3aly y4auxcs.

3.  CouunanbHO-TICUXOJIOTHYECKUH. Conepxanue IIpOrpaMMBbl
paccMaTpuBaeTcsi Kak CpeacTBO  (GOpPMHpPOBAaHUS HAaBBIKOB  d(PdeKTUBHOU
NEeATEIbHOCTH B MPOEKTe, YyCHemHOW padoThl B  KOMAaHIE, pPa3BUTHUSA
CTPECCOYCTOMYMBOCTH, SMIIATUYECKUX CIOCOOHOCTEH, YMEHHUIO pacrpeneisTh
OPUOPUTETHI U TOJIb30BAThCA HWHCTPYMEHTAMM IUJIAHUPOBAHUS, a Takke
KpPEaTUBHOTO U MH)KEHEPHO-TEXHUYECKOTO MBITIICHUSI.

1.2. Aapecat mporpaMmbl

[Iporpamma aapecoBana odoyvatouumcest ot 11 mo 15 ser.

Bo3spactHas kaTeropusi o0y4aromuxcs — pa3HoBO3pacTHasl.

HeoOxomumpl 6a30Bble 3HAHUS MO CIEAYIOUIUM IIKOJBHBIM IMPEAMETaM:

uH(popMaTHKa, MaTEMaTUKa, PYCCKUM S3bIK, AaHTJIMIUCKUN S3BIK.



Hanuuue ompeneneHHoi (puznueckodl W MPaKTUYECKOW TMOATOTOBKHU IS
U3y4YCHUS y4eOHOUW MpoTrpaMMbI He TpeOyeTcs.

1.3. AKTyajJbHOCTH POrpaMMBbI

AKTYyaJbHOCTh ~ yYPOKOB  TEXHOJIOTMM OOYyCIIOBJI€HAa  MOTPEOHOCTSIMU
MOCTUHYCTPUATBHOTO OOIIECTBA B TEXHOJOTMYECKH TPAMOTHBIX M IIUPOKO
00pa30BaHHBIX PA0OTHHUKAX, KOTOPHIE BIAJACIOT COBPEMEHHBIMH TEXHOJIOTHSIMH,
YMEIOT OpPraHu30BBIBaTH CBOIO  JI€ATECIBHOCTh, YIPABIATH TEXHUYECKUMU
00BEKTaMH U TEXHOJIOTUYECKUMHU MPOIECCaMU, PEAIM30BbIBATH MPOEKTHI B JINYHOU
u ipoeccroHansHoi cdepe.

Takke akTyaJqbHOCTb YPOKOB TEXHOJIOTMH MPOSIBISAETCS B (POPMUPOBAHUU
TEXHOJIOTUYECKON KYJbTYPhl JIMYHOCTH, KOTOpas MPOSIBISETCS B CIIOCOOHOCTU
MOHWMATh, MPUMEHSITh, KOHTPOJUPOBATH, COBEPIICHCTBOBaTh M OIICHUBATH
TEXHOJIOTUHM B TMpOIEecCe MPeoOdpa3oBaTEIbHON NIESITEIBLHOCTH, B OBJIaJCHUU
YHUBEPCAIbHBIMU TEXHOJIOTHSIMH JIESITEIbHOCTH, TAKUMHU KaK MHPOECKTUPOBAHUE,
UCCIICIOBaHNUE, YIPABICHUE, B YMEHUHU pa3peliaTh MPOTUBOPEUMS W BBISBISATH
npoOjemMbl B CBOEM MPAKTUYECKOW JIEATETHHOCTH C TIOMOIIBIO aJ€KBATHO
BBIOPAHHBIX U TPAMOTHO IPUMEHSIEMBIX TEXHOJIOTHUH.

JlaHHasi mporpamMma JaeT BO3MOXKHOCTh JETSM TBOPYECKH MBICIIUTD,
HaXOJUTh CAMOCTOSITEJIbHBIE MHIMBUAYAJIbHbIC PEIICHNUS, a I0Jy4YCHHbIE YMEHUS U
HaBBIKM MPUMEHSATH B KU3HU. Pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH MOMOraer
Takxe B Mpo¢heCcCHOHATBHON OPUEHTAIINH TTOJPOCTKOB.

CoBpemeHHoe HMH(POPMAITMOHHOE OOIIECTBO TpeOyeT TMOCTOSIHHOTO
OOHOBJIEHUS M pacluupeHus npodeccruoHanbHbIX KommereHuuid. HeobOxomumo
yJIaBJIMBATH CaMbl€ MEPCHEKTUBHBIE TEHACHIIMU PAa3BUTUS MUPOBON KOHBIOHKTYPHI,
maraTh B HOT'y CO BpemeHeM. B mporiecce peanuzanuu AaHHOW ITPOrpaMMBbl
bopMUPYIOTCS U Pa3BUBAIOTCS YMEHHUS W HaBBIKM B 00J1aCTH MH(OPMAIIMOHHBIX
TEXHOJIOTHIA, HOBBIE KOMITETEHIIUU, KOTOPhIE HEOOXOAMMBI BCEM JJIsI YCTICIITHOCTH B
OyayIiem.

1.4. HoBu3Ha nporpaMmbl



HoBuzna  mporpammbl  3akiro4aeTcss B CO3JaHUM  YHUKAJIbHOU
oOpa3oBaTensHOM cpebl, (HOPMHUPYIONMIEH TPOSKTHOE MBIIIIEHNE 00YJIarOITIXCs 3a
CU€T TPAHCISIUU TPOEKTHOrO CMocoda NeATeNbHOCTH B paMKax peIlIeHUs
KOHKPETHBIX MPOOJIEMHBIX CUTYyaITUH.

[legaroruyeckasi 1eaecooOpa3HOCTh JAAHHON MPOrpaMMBbl 3aKIIOYACTCS B
TOM, YTO OHa SIBJSIETCS I[EJOCTHOM M HEMpPEPHIBHOM B TE€UEHUE BCETO Mpolecca
oOydeHHusI W TMO3BOJIIET OOydYaromiemycsi miar 3a IIaroM pacKpbeiBaTh B cebe
TBOPYECKHE BO3MOXHOCTU U CamMOpEaJM30BbIBATHCA B COBpEMEHHOM Mmupe. B
MPoLIeCCe M3YUYCHUS] TEXHOJIOTHM pa3pabOoTKH KOMITBIOTEPHBIX UTP U MOOMIBHBIX
IPUIIOKEHUH 00yJaroImuecs Moxyvar J0NOJTHUTEIbHOE 00pa30BaHKE B CIIEIYIOIINX
oOnacTsix: nHpOpMaTHKa, MaTeMaTHKa U (hU3HKa.

OTnuyuTenbHOM  OCOOCGHHOCTBIO  JIAHHOM  MpPOrpamMMbl  OT  YXKe
CYIIECTBYIOIINX 0Opa30BaTEIbHBIX MPOTPAMM SIBISIETCS €€ HANpaBIIEHHOCTh Ha
pa3BuUTHE O0YYAIONINXCS B IPOEKTHON JIEATEILHOCTH COBPEMEHHBIMU METOAMKAMU
TPU3 u SCRUM ¢ noMo1p0 COBPEMEHHBIX TEXHOJIOTUI U 000pYy10BaHUSI.

1.5. O0beM u cpoK 0CBOEHHS MPOrPaMMBbI

O6bem nporpamMmbl — 62 daca.

Cpok peanuzanuu nporpamMmmel — 1 roja.

1.6. [ean u 3a1a4u NporpaMmbl

Ieas nmporpammbl: ocBoeHue Hard- u Soft-komnerenuuii ygammmucs B
o0nacTu pa3pabOTKH KOMIBIOTEPHBIX HIP W MOOWJIBHBIX TPHIIOKEHUH dYepes
VCIIOJIb30BaHUE KEUC-TEXHOJIOTUM.

3anayu:

Obyuarowue.

—  U3y4YdUTh 0a30BBIC TOHATUS: AITOPUTM, OJOK-CXeMa, MepeMeHHas,
IIUKJI, YCIIOBUS, BbIUUCTUMAs (YHKITUS;
—  II03HAaKOMHTH C OJTHOM U3 CpeJl pa3pad0OTKH KOMITBIOTEPHBIX UT;

- HAaYYUTL CO34aBaThb ITPOCTHIC KOMIIBIOTCPHBIC UI'PEI;



—  ¢dopMHpOBaHHE  YMEHHUS  HUCIOJIb30BaTh  0a30Bble  MOHATHS
MIPOrPaMMHUPOBAHMS IPU pa3pabOTKe MPUII0KECHHIA;,

—  TI03HAKOMHUTH C OOIIMMU UJESAMU CO3JIaHUS TPUIIOKEHUH;

—  TI03HAKOMUTh CO Cpelod BH3yalbHOM paszpabotku  android-
IIPUIIOKECHUM;

—  U3YYMTb MPUHLUIBI COOPKU IEKTPUUECKUX CXEM;

—  U3YYATh  OCHOBBI  TIPOTPAMMHPOBAHHS  MHUKPOKOHTPOJUICPHOM
maTtdopmbl Arduino;

—  HAy4YuTh CO3/laBaTh MPOCTbIE MOOWIbHBIC MPUIOKEHUS  JUIs
YIPABJICHHUS KYMHBIMH YCTPOUCTBAMIY;

—  TPUBUTH HABBIKU MMPOCKTHOM JIEATETLHOCTH.

Pazsusarowue:

—  CHOCOOCTBOBAThH PACIIMPEHHUIO CIIOBAPHOIO 3aI1aca;

—  CIOCOOCTBOBAaTh pPa3BUTUIO NaMSATH, BHUMaHUS, TEXHUYECKOIO
MBIIIUICHUS, U300PETAaTEILHOCTH;

—  CIocoOCTBOBAaTh PA3BUTHIO AITOPUTMUUYECKOTO MBILIUICHUS;

—  crmocoOCTBOBaTh POPMHUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSIM;

—  CHocoOCTBOBAaTh (bOpMHUPOBAHHUIO yMEHUS MPaKTUYECKOTO
NPUMEHEHHUS MOJTyYE€HHBIX 3HAaHUMH;

—  npuoOpereHue omnbiTa ucnosibzoBanuss TPU3 mpu dopmupoBanuu
COOCTBEHHBIX HJCH U PEIICHUH;

—  pa3BHUTHE TBOPYECKUX CIIOCOOHOCTEH U KPEaTUBHOTO MBIIIICHUS;

—  pa3BuTHE SOft-KOMIleTeHLHI, HEOOXOAUMBIX JJIA YCHEHIHOW padOThI
BHE 3aBHCUMOCTH OT BRIOpaHHOM MpodeccH.

BocnumamenvHhuie:.

—  BOCHHUTBIBaTh aKKypaTHOCTh W JHUCIHIUIMHAPOBAHHOCTh  TIPH
BBITIOJIHEHUU PabOTHI,
—  ¢opMHpOBaHHE MPOCKTHOTO MHPOBO33PCHHUS M  TBOPYECKOTO

MBIIIJICHU A,



—  cnocoOCTBOBaTh (OPMHUPOBAHUIO TOJIOKHUTEIBHOW MOTHBAIIUU K
TPYAOBOM JIEITEIBHOCTH;

—  cnocoOcTBOBaTh  (DOPMUPOBAHMIO  OMbITA  COBMECTHOTO  H
WHJMBUAYAJILHOTO TBOPUYECTBA IIPU BHINIOJIHEHUU KOMAHIHBIX 33/IaHUI;

—  BOCHOUTHIBAThH TPYAOIIO0UE, YBAKECHUE K TPYY;

—  ¢dopMHpPOBATh YYBCTBO KOJJIEKTUBU3MA U B3aUMOTIOMOIIY;

—  BOCHUTHIBATh YYBCTBO MAaTPUOTH3MA, I'PAKIAaHCTBEHHOCTH, TOPIOCTH
3a IOCTUKEHHS OTEUECTBEHHON HAYKH U TEXHUKH.

1.7. Ilnanupyemble pe3yabTAThl 0CBOEHHUS MPOTrPaAMMBbI

[InanupyemMbie pe3ylbTaThl OMUPAIOTCS HA BEAYIIHME 1IE€JIEBbIE YCTAHOBKH,
OTPa)KAOIIME OCHOBHOM, CYHIHOCTHBIN BKJIAJl KaXXJOW HM3y4yaeMoOU MpOrpamMMbl B
pPa3BUTHE JTUYHOCTH, OOYYAIOIIUXCS, UX CIIOCOOHOCTEIA.

B mimanupyemsix pe3ysibTaTax BbIASISIOTCS CICAYIOIIUE TPYIIIIbL:

1. JluyHOCTHBIE pe3yJAbTaThl OCBOEHHS OCHOBHOM 00pa3oBaTEeNbHOU
MIPOTpaMMBbI MPEJCTABIICHBI B COOTBETCTBUU C TPYIIONM JTUYHOCTHBIX PE3YyJIbTAaTOB.

2. MeranpeameTHbie pe3ybTaThl OCBOEHUS OCHOBHOM 00pa3oBaTEIbHON
MporpaMMbl TPEACTABIECHBI B COOTBETCTBUU C MOATrPYIIIAMH YHUBEPCAIbHBIX
y4€OHBIX JEHCTBUIA.

3. IlpenMerHble pe3yabTaThl OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOM
MpOrpaMMbl MPEJCTABICHBl B COOTBETCTBUU C TpyNIaMu Pe3yIbTaTOB y4eOHOTO
npeaMera.

JTuunocmmuoie pezynomamot

—  KPUTHMYECKOE OTHOLIEHHWE K HuH(poOpMalMu U H30UpaTEIbHOCTh €&
BOCIIPUATHS;

—  OCMBICJIEHUE MOTHUBOB CBOMX JIEMCTBUU P BBINIOJIHEHUHU 3a1aHUM;

—  pa3BuTHE J0O03HATEILHOCTH, COOOPA3UTEILHOCTH TIPU BBITIOJIHEHUU
pa3HOOOpa3HbBIX 3aJaHUI POOJIEMHOTO U IBPUCTUIECKOTO XapaKTepa;

—  pa3BUTHE BHHUMATEJIbLHOCTH, HACTOMYHMBOCTH, IEJICYCTPEMJIEHHOCTH,

YMCHHU: ITPCOAO0JICBATDL TPYAHOCTH,



- Pa3BUTHC CaMOCTOATCIIbHOCTU Cy}K,Z[eHI/IfI, HC3aBUCHUMOCTHU u

HCCTAHAAPTHOCTHU MBIIIJICHUWAA,

OCBOCHME COILIMAJIbHBIX HOpPM, MpaBUJl MOBEIEHUs, poyied u Gopm
COILIMAJIbHOM KM3HU B TPYIIAX U COOOIIECTBAX;

—  ¢opMHpOBaHHEe KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIICHUH H
COTPYIHHUYECTBE C JPYTUMHU O0YyHAOITUMUCS.

Memanpeomemmuwie pezyivmamaol

Mamemamuxa

Cratuctuka ¥ TeOpHUsi BEpOSITHOCTEN

BrITyCKHHUK HAydUTCS:

e  TMPEACTABIISATH IAHHBIC B BUJIE TAOJIHUII, JUArpaMM;

e  YHWTaTh HH(OPMAIIHIO, TPECTABICHHYIO B BU/IE TAOIHIIBI, THATPAMMBI.

B moBcenHEeBHOW XU3HU W TIPU U3YUCHUH APYTHX MPEAMETOB BBITYCKHUK
CMOJXKET:

e  U3BJICKATh, WHTEPHPETHPOBATH W IPEOOpa30OBBIBATH WH(MOPMAIIHIO,
MPEACTABICHHYI0O B TaONMIlaX M Ha JAMarpaMMmax, OTPa)karollyl0 CBOWCTBA H
XapaKTEPUCTUKHU PEATbHBIX MPOIIECCOB U SBICHHM.

Haensonasn ceomempusi

['eomerpuueckue Gurypbl

BBITyCKHHUK HAydUTCS:

e  OmepupoBaTh Ha 0a30BOM YypOBHE TMOHATUSAMU: (QUTYypa, TOYKa,
OTpE30K, TmpsMas, Jyd, JIOMaHas, YroJ, MHOTOYTOJbHUK, TPEYTrOJIbHUK H
YETBIPEXYTOJNBHUK, TPSIMOYTOJIBHUK W  KBaApaT, OKPYKHOCTb M  KpYT,
MPSIMOYTOJIBHBIN TapaJijIeNIeTuIie 1, Kyo, map.

B moBcenHEBHOW XHM3HU W MPU U3YUYCHUU IPYTUX MPEIMETOB BBITYCKHHK
CMOJXKET:

e  pemaTh MPAKTUYECKHUE 33JI1a4U C IPUMEHEHUEM MPOCTEHIIINX CBONCTB
duryp.

HSMepeHI/IH X BBIYHCJIICHUA



BhIlyCKHUK HAy4UTCA:

e  BBIOJHATh U3MEPEHUE JJIMH, PACCTOSHHI, BEIMYUH YIJIOB.

Quzuxa

BhIlyCKHUK HAYy4YUTCA:

e  cOOMOmATh MpaBwiia OE30MMACHOCTUM U OXPaHbl TpyJa Ipu padore ¢
y4eOHBIM 000PY/I0BAaHUEM;

e  OCYIIECTBISTH COOPKY ANEKTPUUECKUX CXEM;

e  HCIOJB30BATh IPU BHITIOJHEHUU YUEOHBIX 33]1a4 HAYYHO-TIOMYJISIPHYIO
JUTEPATypy O (UBHUECKUX SBICHUAX, CIPABOYHbIE MaTEepUalbl, PECYypChl
UHTEpHETA.

Hnpopmamuxa

BrinmyckHUK HAyduTCS:

e  pa3nuyaTh BUIBI HHPOpPMALUM 1O crocodam e€ BOCHPUSATUS
YeJIOBEKOM H T10 criocobam e€ MpeICTaBIeHUs Ha MaTepUAIbHBIX HOCUTEIISX;

e  MPUBOAUTH MPUMEPHl HHPOPMAIIMOHHBIX MPOIECCOB (TIPOLIECCOB,
CBSA3aHHBIX C XpaHEHHEM, MpeoOpa3oBaHMEM U Tiepelayell JaHHBIX) B KUBOU
MPUPOJIE U TEXHUKE;

e  MPEACTABIATh HHPOPMALIMIO B PA3JTUYHOM BH/IE;

e wiaccudumuponarb cpeacrea UKT B cooTBeTCTBUHM ¢ Kpyrom
BBITIOJIHSIEMBIX 33]1a4.

Hcnonp30BaHre MPOrpaMMHBIX CUCTEM U CEPBUCOB

BpinyCkHUK Hay4uuTCS:

e  KJaccuduIUpoBaTh (Paiiiibl MO TUITY U UHBIM MTapaMeTpaM;

e  BBINIOJIHATH OCHOBHBIC omepanuu ¢ ¢ainamu (co3gaBaTh, COXPAHSTH,
peaaKkTUpOBaTh, YAAIATh, APXUBUPOBATh, PACIIAKOBBIBATHY apXUBHbIE (DaIbI).

BrinmyckHuk oBiazneer (Kak pe3yiabTaT IPUMEHEHHS! POTPaMMHBIX CHUCTEM
Y UHTEPHET-CEPBUCOB B JAHHOM KypCe U BO BCEM 00pa30BaTeIbHOM IpoLecce):

e  HaBBbIKaMH pabOTHI C KOMIIBIOTEPOM;



e  3HAHUSAMHU, YMEHUSMU M HABbIKAMH, JTOCTATOYHBIMHU ISl PabOThI C
pa3IMYHBIMH BHJIAMU TPOTPAMMHBIX CHCTEM W HHTEPHET-CEpBHUCOB ((aillioBbIe
MEHE/KEpbl, TEKCTOBbIE PENAKTOpPbI, AJIEKTPOHHbIE TaONULbI, Opay3epsl,
IIOUCKOBBIE CHUCTEMBI, CIJIOBApH, JJEKTPOHHBIE OSHUUKIONEIUHN); YMEHUEM
ONHCHIBATH PAOOTY 3TUX CHCTEM U CEPBUCOB C UCIIOIb30BAHUEM COOTBETCTBYIOIIEH
TEPMUHOJIOTHH;

e  pa3MuyHBIMH  (opMaMH  TPEACTABICHUA  JAHHBIX  (TaOJHIIBL,
JarpaMMBbl, TpauKH | T. 11.);

e  IIO3HAKOMWTCS C IPOTPaMMHBIMHM CPEACTBAMHU I CO3JAHUS WIP,
MIPUJIOKEHUN U TPOTPAMMHPOBAHUS «YMHBIX» YCTPOWCTB.

BbIyCKHUK MOMTY4YUT BO3MOXKHOCTH (B JTaHHOM Kypce M HMHOM yuyeOHOH
JEeSITEILHOCTH):

e  IPAKTUKOBAThCA B HCIOJB30BAHMHM OCHOBHBIX BHUJIOB MPUKIATHOTO
IpOrpaMMHOro obecrieueHust (pelakTopbl TEKCTOB, 3JEKTPOHHBIE TaOJIUIIBL,
Opay3epsl U 1p.);

e  IIO3HAKOMUTBCS C MPUMEpPAMU HCIOJIB30BAaHUSA MaTEMaTUYECKOTO
MOJICJINPOBAHUS B COBPEMEHHOM MUDE;

e  TO3HAKOMHUTBCA C TIOCTAHOBKOW BOIIpOCA O TOM, HACKOJIBKO
JIOCTOBEpHA MOJIyueHHass MHpopMalus, MOJAKPENJieHa JIM OHa J0Ka3aTebCTBAMU
NOJJIMHHOCTH (MpUMEpP: HAJIU4YMUE BJIEKTPOHHOW MOAMMCH); TMO3HAKOMUTBHCA C
BO3MOXXHBIMH TIOJXOJaMH K OIIEHKE JOCTOBEpHOCTH HH(popMauuu (mpumep:
CpaBHEHHUE JAHHBIX U3 Pa3HbIX HICTOYHHUKOB);

e  TNO3HAKOMHTBCA C npuMmepamu ucnoab3oBanusa KT B coBpeMeHHOM
MUDE;

e  TMOJYYUTh NPEACTABICHUS O POOOTU3MPOBAHHBIX YCTPOWCTBAX M MX
MCIIOJIb30BAaHUU Ha MPOU3BOJICTBE U B HAYYHBIX HUCCIICIOBAHUSX.

Texnonocus

BrinmyckHUK HayduTcs:
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® ClefoBaTh TEXHOJOTHMH, B TOM YHCIE B TMPOIECCE M3TOTOBICHUS
CyOBEKTHBHO HOBOTO MTPOIYKTA;

® POTHO3UPOBATH IO U3BECTHOW TEXHOJOTHH BBIXOABI (XapaKTePUCTHKH
NpOAYKTa) B 3aBUCHMOCTH OT W3MCHEHHS BXOJOB/TIapaMeTPOB/PECYpPCOB,
IPOBEPATh MPOTHO3BI OMBITHO-3KCIICPUMEHTAIBHBIM IMyTEM, B TOM YHCIIC
CaMOCTOSATEIILHO TUTAHUPYSI TAKOTO POJIA IKCIIEPUMEHTHI,

® B 3aBUCHMOCTH OT CHUTyalldd ONTHMH3UPOBATH 0A30BBIC TEXHOJOTHUHU
(3aTpaTHOCTh — KauyeCTBO), MPOBOJUTH AaHAINU3 AIBTEPHATHBHBIX DPECYPCOB,
COCIMHATHh B €IWHBIN IJIaH HECKOJIBKO TEXHOJIOTHH 0€3 WX BUIOM3MEHCHUS IS
MOJIYYEHHS CII0KHOCOCTABHOTO MaTepUaIbHOTO WM HH(GOPMAIIMOHHOTO MPOAYKTa,

® TIPOBOJUTH OLICHKY U UCTIBITAHUE TTOJIYYEHHOTO MPOAYKTA;

® TIPOBOJUTH aHAJIU3 MOTPEOHOCTEH B TEX WJIM MHBIX MaTepUaTbHbIX WA
UH(OPMAITMOHHBIX MPOAYKTaX;

® OMWCHIBATH TEXHOJOTHUYECKOE PEIICHHE C MIOMOIIBIO TEKCTa, PUCYHKOB,
rpaduuecKoro u300paxeHus;

® QHAIM3UPOBATh BO3MOXKHBIE TEXHOJOTUYECKUE PEUICHUS, OMPENesiTh
WX JIOCTOMHCTBA M HEJIOCTATKM B KOHTEKCTE 3aJJaHHOM CUTYalluu;

® TPOBOAUTHL U AHAIM3UPOBATh pPa3pabOTKy W/WIM pean3aIuio
MIPUKJITHBIX TIPOEKTOB;

® T[MPOBOAUTH, M AHAIM3UPOBATH Pa3pabOTKy W/WUIW pean3aluio
TEXHOJIOTUYECKHUX MPOCKTOB,

® TIPOBOJUTH M aHAJU3UPOBATH Pa3pabOTKy U/ WIIN PEeaTU3aAINIO POEKTOB;

BBITYCKHHUK TIOJTYYHUT BO3MOYKHOCTh HAYUNUThHCS:

®  BBIBIIATH u dhopmMynHpoBaTh npo0JeMy, TPEOYIOIIYIO
TEXHOJIOTUYECKOTO PEIICHHUS;

o  MOAU(PUIMPOBATH HMMEIONMECS TMPOAYKTHI B  COOTBETCTBHUU C
CUTYaINe/3aKka30M/TIOTPEOHOCTHIO/3a/1aueii IeITeTLHOCTH U B COOTBETCTBHUHU C UX

XapaKTEPUCTHKAMU pa3padbaThiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHUU;
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® TEXHOJOTM3HpPOBAaTh CBOM  ONBIT, NPEACTAaBIATH HAa  OCHOBE
PETPOCTIEKTUBHOTO aHalu3a U YHU(PUKALUU JESTEIbHOCTH OIMCAaHUE B BHJIE
WHCTPYKIUU WIH TEXHOJIOTHYECKON KapThI.

Ilpeomemmnuwie pe3yrvmamot

IIpocpammuvie mpeboganus K 3HAHUAM (Pe3VIbMamvl MeopemuyecKol
Nn0020MOBKU):

®  OCHOBHBIC AITOPUTMUYECKHE KOHCTPYKIIUY;

®  [IPUHUUIBI IOCTPOEHHUS OJIOK-CXEM;

®  >Tanbl pa3paboTKU NPUIIOKEHUI;

e  (a3oBble 3HaHUS B O0JacCTH YCTpPOWCTBA W (YHKUIHOHUPOBAHUS
COBPEMEHHBIX MIATPOPM OBICTPOTO MPOTOTUIIMPOBAHUS ANEKTPOHHBIX YCTPOMCTB
Ha IpUMepe MUKPOKOHTPOJIIEpHOH mnaTdopmel Arduino;

®  MPUHIUIBI JCHCTBUS aHAJIOTOBBIX M IU(POBBIX JATYUKOB JATYUKOB,
COBMECTHUMBIX ¢ MUKPOKOHTPOJUIEPHON TIIaTHOPMOH.

lIpocpammnvie mpeboanus K YMeHUAM U HABLIKAM (pe3yIbmamul
NPAKMUYECKOU NOO20MOBKU):

®  YMEHHME CO3JaBaTh MIPOCTEUIINE KOMIIBIOTEPHBIE UIPHl B BU3YaJIbHON
COOBITHITHO-OPHUEHTUPOBAHHOM Cpejie porpaMmmMupoBanus Scratch;

®  yMEHHuE KOHCTPYHUPOBATh U OPOPMIISITH MOJIETIN KOHCTPYKIIHA;

®  OCYILECTBIATH COOPKY RJIEKTPUUYECKUX CXEM, MaNKY;

®  [IPOrpaMMHPOBATh KOHCTPYKIIMU TpH momMoIty rmiardopmer Arduino;

®  uuTaTh U OQOPMIISITH TEXHOJIOTUYECKYIO IOKYMEHTALINIO;

e >(pdexTuBHO UCTIONB3YyET UHTEP(EIC BU3yaIbHOTO peaakTopa Scratch;

®  yMeeT pa3padaThIBaTh CIOKET U CTPATETUIO UTPHI;

®  pa3pabaTbiBaeT CIEHApUN TNPUIIOKEHUS M TECTUPYET €ro Ha
MOOUJILHOM yCTPOWCTRE;

®  yMeHHe co3aaBarh npuiioxenus B cpeae MIT App Inventor.
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2. OPrAHUBAIUOHHO-ITEJATOI'MYECKUE YCJOBUSA
PEAJIM3ALINU ITPOT'PAMMBbI

2.1. SI3bIk peaju3auvu NPOTrPaMMbl

Peanuzanust qonogHUTENBHOM 00111€00pa30oBaTe/IbHON 00IIepa3BUBaroeh
IIPOTPpaMMBbl  OCYLIECTBIIIETCST HA TOCYJAapCTBEHHOM  s3blke  Poccuiickon
denepannm.

2.2. ®opma 00yueHHs

®opma  oOyyeHHMsi: O4yHag C  TOPUMEHEHUEM  JAUCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTUN

2.3. OcodeHHOCTH peajM3aluy POrpaMMBbl

[Iporpamma peanuzyercs Mo MOAYJIbHOMY MPUHITUITY.

2.4. YcnoBus HaOopa ¥ popMUpPOBaHUSA TPYIII

Ha oOydeHue 3a4UCIISIFOTCS oOyuaromuecs 5-10 KJIaCCOB
o01reo0pa3zoBaTenbHbIX Opranu3anuii CTaBpOmoIbLCKOro Kpas.

3auncneHue Ha 00y4eHHe Mo MPOrpaMMe OCYIIECTBIISIETCS IO CBOOOTHOMY
HA0Opy B TOYKE KpEIUICHUS arjioMepanuu NpU HaJu4ud CBOOOJHBIX MECT B
cootBeTcTBUM ¢ [lpaBmiamu mnpuemMa  0Oyd4aromuxcsi B YUPEKICHUE
JONOJIHUTENBHOTO 0OpazoBanus "Llentp mis onapennsix aeteit "Ilouck" na 2024 —
2025 y4eOHbIi TOSI.

2.5. @opMblI OPraHU3aANUM U NPOBEACHHUE 3aHATHH

®opMbl OpraHU3alvy 3aHITUN:

— ayauTOpHBIE (M0 HEMOCPEACTBEHHBIM PYKOBOACTBOM MPETIOAABATENS ).

@opMBI TPOBEACHHUS 3aHATHIM:

—  TEOPETUYECKHUE;

—  MPaKTHYECKHUE;

—  1abopaTopHBIE;

—  KOHTPOJBHBIE.

@DopMbI OpraHu3aluu AesITENLHOCTA 00yYatOUUXCsl:
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HumepaxmuesHvle npobiemuvle nexyuy - MpeArnoaraeT Haubosee MoiaHoe
BOBJICUCHHE BCEX YYAaCTHUKOB JIEKIIMOHHOTO 3aHSTHUA B IMPOIECC H3y4aeMoro
MaTepuana, JIEeMOHCTpAlMs CIalI-Mpe3eHTallud Wiu (QpParMeHTOB Yy4eOHBIX
(UIbMOB.

Moseo60ii wimypm - IpeaIonaraeT reHepalnio UAei, KOTOPYIO TPUMEHSIOT
JUTSL BBISIBJICHUS TIPOOJIEM U MOUCKA PEIICHUI

lIpaxmuxym — ipenoiaraeT BoIMOJHEHUE MPAKTUYECKUX 3aJaHUN.

PexuM 3aHsTH.

Ouynast gopma oOyuenus: 5-10 kimaccel — 2 ypoka 3 pasza B HEHACIIO.
[Iporpamma peamusyerca B Touke MT «KBanTtopuym» B TOUKE KperuieHUA

ariiomMepanumu.
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KAJIEHIAPHBINA YYEBHBIN I'PAO®UK

HaumenoBanue Hara Jara Konmuecto | KomnaectBo | KomndectBo
MOJyJIsA, yueOHOTO | AriioMepanusi | Hadala | OKOHYaHHS | Yy4eOHBIX y4eOHBIX y4eOHBIX Pexum 3ansaTHiA
Kypca oOyueHusi | oOydeHHsI HEIehb TTHEH JacOB
1 02.09.2024 | 13.09.2024 2 6 12 Ouno: 2 ypoka 3
Paznmen 1. 2 16.09.2024 | 27.09.2024 pasa B HEZIEITIO
Busyanbraoe 3 30.09.2024 | 11.10.2024
(6mouHoOE) 4 14.10.2024 | 25.10.2024
IPOTrpaMMHUPOBAHUE 5 28.10.2024 | 08.11.2024
6 11.11.2024 | 22.11.2024
Paznen 2. 1 25.11.2024 | 06.12.2024 2 6 12 Ouno: 2 ypoka 3
PaspaboTka 2 09.12.2024 | 20.12.2024 pasa B HEJICIIO
MPUIOKEHUHN AJIs 3 13.01.2025 | 24.01.2025
YIPABJICHUS 4 27.01.2025 | 07.02.2025
«YMHBIMH 5 10.02.2025 | 21.02.2025
YCTPOWCTBAMM 6 24.02.2025 | 07.03.2025
1 10.03.2025 | 22.03.2025 2 6 12 OuHo: 2 ypoka 3
Pasien 3. Sk 2 24.03.2025 | 04.04.2025 pasa B HEJIEIIO
HPOrPAMMHPOBAHUA 3 07.04.2025 | 18.04.2025
Python 4 21.04.2025 | 02.05.2025
5 05.05.2025 | 16.05.2025
6 19.05.2025 | 30.05.2025
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PABOYAS [IPOTPAMMA YYEBHOI'O KYPCA «YPOK TEXHOJIOT UM:
BBEJEHUE B OCHOBBI AJITOPUTMHU3ALIMU B CPEJAX
BU3YAJBHOI'O IPOTPAMMUPOBAHUS U CO3JIAHUS «YMHBIX»
YCTPOMCTB»

Kypc 3HakoMuT 00y4aronuxcsi ¢ OCHOBHBIMU MOHATUSIMU TEOPUU UHGOPMAIIIH,
0a30BbIM HaBBIKAM MPOTPAMMHUPOBAHUS U MPOEKTUPOBAHUS HH(POPMAIMOHHBIX
CUCTEM, a TAKXXE pa3BUBACT YMEHUE IPUMEHATH ITOJy4YECHHbIC 3HAHNS Ha IIPAKTUKE.

B pesynbTaTe 0cBO€HUS MPOTrpaMMbl O0yUYaIOIIHICs TOKEH MPUodpecTu
CJIEAYIOINE 3HAHUsI, YMEHUS U HAaBBIKU:

3Hamb.

* mpaBuiia paboThl C KOMIIBIOTEPOM U TEXHUKY O€30MaCHOCTH;

* Ha3HA4Y€HHE U (PYHKIMHU HUCHOIb3YEMbIX HHPOPMALMOHHBIX TEXHOJIOTUI;

* OCHOBBI OJIOYHOI'O IIPOrPaMMHUPOBAHUS;

* OCHOBHBIE CBOVCTBA aJrOPUTMA, TUIIBI AITOPUTMUYECKUX KOHCTPYKIIUH:
CJICJOBaHUE, BETBICHUE, LIUKII; IOHATUE BCIIOMOTaTEIbHOI0 aJrOPUTMA;

* 0a30BbI€ U CII0KHBIE KOHCTPYKIIMH, CIOCOOBI OPraHU3aluU IPOLEYP U
(GyHKUHMIA B s3bIKax nporpamMmmupoBanus Python 3;

* OCHOBHBIE ITOHATUS: JONOJHEHHAS PEAIBHOCTS (B T.4. €€ OTINYMS OT
BUPTYAJIbHOM), CMEILIaHHAsl PEaIbHOCTD;

* 3HAHHE TEXHHUKHU BEICHUS NPOECKTHOM AEATEIbHOCTH U MIPUHLIHIIOB TalM-
MEHE)KMEHTA,

ymems:

* pa3pabaThIBaTh MPOrPaMMHBIE IPOEKTHI HA OCHOBE UCIIOJIb30BAHUSI Pa3HBIX
TE€XHOJIOTUH NTPOTPaMMHUPOBAHUS;

* AKTUBHUPOBATH 3aITyCK MPUII0KEHUM TOMOJHEHHON peaibHOCTH Ha AR
OYKaX, YCTAHABJIMBATH UX HA YCTPOMCTBO U TECTUPOBATH;

* BBICKA3bIBAaThCS YCTHO B BHJI€ COOOIIEHUS WU JI0KJIAJIa;

* BBICKA3bIBaTHCS YCTHO B BUJIE PELICH3UU OTBETA TOBAPUILA,

* TPEACTABJIATH OJHY U Ty K€ UHPOPMAIHIO PA3TINIHBIMH CTIOCOOAMU;
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* (GopMHUpPOBAThH LIEIH, CTABUTH 3a7a4 AJis €€ TOCTHKEHUS B XOJI€ pEIICHUs
pOOJIEMHBIX CUTYallUH;

* a(pdexTuBHO paboTaTh B KOMAH]IE;

* IPE3eHTOBATh ce0s, CBOI MPOIYKT, CBOIO KOMaH/Y;

* MBICITUTH TBOPUECKH, TPUIYMBIBATH U BOILIONIATH B )KM3Hb CBOU UJICH;

o01a0amb HABLIKAMU:

* HCCIIEIOBATENIBCKOM, TPOEKTHOM U COLUAIIBHON AEATEIBHOCTH, CTPOUTD
JIOTHYECKOE 10Ka3aTeNbCTBO;

* TPOEKTUPOBAHUSA, Pa3pabOTKH, JOKYMEHTUPOBAHUS U NIPEJICTABICHUS
COOCTBEHHBIX MPOEKTOB B COCTaBE KOMAaH/IBI;

* camMo00pa3oBaHus - IEPUOJUUECKON OLICHKOW CBOMX YCIIEXOB U
cOOCTBEHHOW pabOThl CAMUMH O0yUYaIOIIMMHUCS;

* KOMMYHHKAIIMH - COTPYJHUYECTBO U paboTa B KOMaH/Ie, YCIIEIITHOE
pacrpeneeHue poJieu;

* paboThl C COBPEMEHHBIM TEXHOJIOTUYECKUM 000Dy I0BAHUEM .
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YUYEBHO-TEMATHYECKHUH IUIAH

Ne | HazBanmue Keiica/ pa3aesa, teMbl | KosinuecTtBo 4acoB

n/m Bcero Teopust IIpakTuka

Pa3znen 1. BuzyaabHnoe (6;104HO€) 12 4 8

nporpammupoBanue (12 4.)

1. | IloctaHoBKa MpOOJIEMHOM CUTyaIHH
Y TIOMCK IyTEW PELICHHUS. 1 1 0
Opranuszanus KOMaHIHON paOOTBHI.

2. | OCHOBHBIEC OIIPENEICHUS IO TEME
«AnropuT™MH3aLUs U 1 1 0
MIPOTPaMMHUPOBAHHE.

3. | 3HaKOMCTRBO €O Cpeoit 1 1 0
nmporpaMmmupoBaHus Scratch.

4. | bnoku komanna «IlepeMeHHBICY, 5 0 5
«CUnuThIBAHUEY.

5. | biaoku xomaH «3BYyK» U 9 0 9
«Omneparopbi».

6. | Cozmanue mpoCTOil UTPHI. 4 0 4

7. | 3amwuTa poekTta. Peduexcus 1 1 0

JlucTaHIHOHHBbIE KOHCYJbTamuu (12 v.) | 12 12 0

8. | IlocranoBka mpoOJIEMHON CUTYyaITUU 0 9 0
Y TIOUCK IYTEU pEeIICHUs.

9. | Opranuzanus komangHou pa6otel. | 0 2 0

10. | Ha3znauenue u pyHKIIUU
HCIIONIb3YEMBIX HHPOpPMAITMOHHBIX | O 2 0
TEXHOJIOTUH.

11. | OcHOBBI 6JI0YHOTO 0 2 0
IPOrPAMMHUPOBAHHSI.

12. | OcHOBHBIE CBOMCTBA AITOPUTMA,
THUIIBI AITOPUTMUYECKHIX 0 2 0
KOHCTPYKIIUH.

13. | Texnuka BeneHUs MPOEKTHOMN
JeSTEIbHOCTA Y IPUHLIUIIBI TalM- 0 2 0

MCHCIKMCHTA.
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Paznen 2. Pa3padoTka npuiiokeHui
AJI51 yIIPaBJIeHUS «KyMHBIMH
ycrpoiicrBamm» (12 4.)

12

14. | Beeaenue B «IlHTEpHET Bemieii»
(1oT)

15. | 3HakoMcTBO ¢ TIATHOPMOi
Arduino, aeKTpoHHBIC
KOMIIOHEHTHI, CpeJia pa3padOTKH.

16. SHCKTpI/I‘{CCTBO, OCHOBHBIC 3aKOHBI

AIEKTPUYECTBA, BUJIbI JATUUKOB U
UX MPUMEHEHHUE NP pa3paboTke
YCTPOMCTB.

17. | [locTaHOBKA MPOOJIEMBI, FEHEPALs

IyTEN PELICHUS.

18. | Co3ngaHue cxeMbl YCTPOMCTBA Ha
wiatdopme Arduino IDE.

19. | Cbopka ycTpoicTBa Ha MAaKETHOU
aTe, MporpaMMHUpPOBAHHE.

20. | Co3zmanue cOOCTBEHHOTO MPOEKTA.

21. | JlemoHCcTpaIusi mpoeKTa.
Pednexcus.

JlMcTaHnMOHHbIe KOHCYJabTanuu (12 4.)

12

12

22. | CriocoObI o0ecrieueHus yCIoBUi
IUIS1 YCTICIITHOM AESATEIIbHOCTH,
MMO3UTUBHOW MOTHBAITAN
00yYaroImmxcs.

23. | MeToabl opraHu3aIuy u
COMPOBOXKICHUS YUEOHO-
UCCIIEIOBATEIIbCKON U IIPOEKTHOU
JESATETHLHOCTH 00YYaAIONUXCSl.

24. | 3HaKOMCTBO ¢ TIaTHOPMOit
Arduino, sekTpoHHbBIE
KOMITOHEHTBI, Cpefia pa3pabOoTKH.

25. | Co3nanue cxeMbl yCTPONCTBA Ha
mwiardopme Arduino IDE.

26. | HaBbiku pa®oThI B
criermanusupoBanHom 1O miis
CO3JaHUS NPE3CHTALUN
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217,

KOHKprHaJI ACATCIBHOCTD.

CormnpoBoxieHne 00yJYaroIuxcs, 2 2 0
y4acCTBYIOIIUX B KOHKYpCax.
Paszpnea 3. SI3pIk nporpaMMUpoOBaHUs 12 3 9
Python (12 4.)
28. | OcHoBbI paboThI ¢ Python 1 1 0
29. | Onepatopsl, BEIpAKEHUS 2 1 1
30. | OcHOBHBIE KOHCTPYKIIUU SI3bIKA. 1 0 1
VY ca0BHBIE KOHCTPYKIIUU.
31. | OcHOBHBIE KOHCTPYKIIUU SI3bIKA.
1 0 1
[uksl.
32. | OcHOBHBIE KOHCTPYKIIUH SI3bIKA.
2 0 2
Mertonpl, GyHKIIUU U KIIACCHI.
33. | AITOpUTMEBI B CTPYKTYPHI TaHHBIX. | 2 0 2
34. | Cozmanne cOOCTBEHHOTO MPOEKTA. 2 0 2
35. | amuTa npoekTta. Peduexcus 1 1 9
JMcTaHIMOHHBIE KOHCYJbTanuu (2 4.) |2 2 0
36. ‘ ITonBenenne uToroB yuebHoro rojga | 2 2 0
NUTOIO 62 3 24
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COILEPKAHHUE KYPCA «YPOK TEXHOJIOI'MU: BBEAEHUE B
OCHOBBI AVITOPUTMU3BALINU B CPEJJAX BU3YAJIBHOT'O
MNPOTPAMMUPOBAHUSA U CO3TAHUSA «YMHBIX» YCTPOUCTB»

Keiic 1. «Mrpbl pa3Hble HY:KHbI»

JlaHHBI KeiiC MMEeT NPUKIAIHYIO HallpaBiIeHHOCTh. B mponecce paboThl 1o
JAHHOMY KEHCy ydaluecs: HO3HAKOMSTCS C porpaMMHpOBaHUEM B cpeie Scratch.
OHu u3y4at OCHOBBI OJJIOYHOTO (BU3YaJIbHOT0) MPOIPaMMHPOBAHUS.

B pesynbrate ywamuecs, paboras B KOMaHJE, JOJDKHBI OyIyT cO34aTh CBOIO
UTPY WIA BUKTOPUHY U IIPOBECTH UX MPE3EHTALUIO.

Yuawuecs oonorcnvl 3namo:

o TOHSTUS KUCHIOJHUTEIbY (CIPANT), «AITOPUTM», «IIEPEMEHHAN,
«YCIIOBHBIE OIIEPATOPBD», KUUKIIBD, «PYHKLIHD», KTOAMPOrpaMMa;
¢ TMpPaBUJIA COCTABJICHHS POTPAMM B Cpefie MporpaMMupoBanus Scratch.

anu;uec;z 00IHCHbL ymems.:

TEHEPHUPOBATH UJICH;
e CIYIIATh U CNBIIIATH COOCCETHNKA;

e APryMEHTHPOBAHHO OTCTAWBATh CBOIO TOUYKY 3PEHUS;

e HCKaTh MH(OPMAIINIO B CBOOOIHBIX HCTOYHHKAX M CTPYKTYPUPOBAThH €€;

e yMeHue paboTaTh B KOMaH/IE;

« CO3J1aBaTh MUIPY\BUKTOPUHY Ha Scratch;

¢ TIOJH30BATHCS MHCTPYMEHTAMHU JIJII COBMECTHOM pabOTHI HAJ IPOSKTOM Ha

caitte https://scratch.mit.edu/;

e paboTaTh ¢ MporpaMMamMu Mo co3aanuro npeszenraruit (MS PowerPoint,
prezi.com);
e OOBEKTUBHO OIICHUBATH PE3YyJIbTAThl CBOCH pPabOTHI.
Dopmbl 3aHAMULL, UCTIOIb3YEMbIE IPU U3YyUYEHUHU JAHHOTO Kekca:
o JICKIIMOHHAS;
e TpynmnoBas (KoMaHjHas) padboTa;

e TPYNINOBBIE KOHCYJbTALNH;
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e 3aliuTa IIPOCKTOB.

Keiic 2. «Pa3paboTrka mnpWwioOKeHWil Uil yHpaBJeHUS «YMHBIMH
YCTPOMCTBAMM»»

JIaHHBIM pa3zen MMEEeT HHKEHEPHO-TEXHUUYECKYH) HaIlPaBICHHOCTh. B
nporecce paboThl O JaHHOMY KEHCy ydaluuecs OBJa/Iel0T OCHOBHBIMU HAaBbIKAMHU
pabothl ¢ anmapatHo¥ miuaTdopmonr Arduino ¥ COBMECTUMBIMHU 3JIEKTPOHHBIMU
KOMITOHEHTaMH, u3y4aT cpeny paspadotku Arduino IDE u Haydatcs cocTaBisTh
MPOTrpaMMHbBIE KOJBI Ha A3bIKE MporpaMmupoBanus C++.

B pesynbpraTe yuamuecss TOJKHBI cOOpaTh MHTEIIEKTYaJIbHYI0 KOPMYIIKY
JUTSL pbIO, 3alpOrpaMMHPOBATh €€ U IPOBECTH MPE3ECHTALIHIO.

Yuawuecs oonsrcnel 3nams:

¢ OCHOBHBIE MOHATHSI MUKPO3JIEKTPOHUKY;

o 3amMch apUPMETHUECKUX olepanuii Ha s3bike C++;

o IIPAaBWJIA 3aIIMCH U IPUMEHEHUS JIOTUYECKUX M YCJIOBHBIX BBIPAKECHUU,

OIEPATOPOB LIUKJIA;

e TEXHUKY 0€30MaCHOCTH MpHU PabOTe C IEKTPOHUKOM.

Vuawuecs oondcnvl ymems:

o TEHEpPUPOBATbH UJIEH;

e CJyLIAaTh U CIBIIIATh COOECETHUKA;

¢ APryMEHTHPOBAHHO OTCTAaWBATh CBOIO TOUYKY 3PEHUS;

e HUCKaThb MH(OPMALIMIO B CBOOOJHBIX HCTOUHUKAX U CTPYKTYPUPOBAThH €€;

¢ KOMOMHHMPOBATh, BUJIOU3MEHATD U YIy4lllaTh UICH;

e T'PaMOTHO MUCBMEHHO (OPMYIUPOBATH CBOU MBICIIH;

o paboTaTh B KOMaH/IE;

e yCTaHaABIUBAThH U paboTaTh B cpese pazpadborku Arduino IDE;

¢ MPOTPAMMHUPOBATH MUKPOKOHTPOJUIEPHBIE MIIaT(GOpMBbI HA A3bIKe C++;

o TIIOAKJIIOYATh DJJIEKTPOHHBIE KOMIIOHEHTBI K MHMKPOKOHTPOJIIEPHOU

mwiarpopme Arduino;
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o TMOJy4yaTh M 00pabaTbiBaTh TMOKa3aHUS LHUQPPOBBIX M aHAJOTOBBIX
JATYUKOB;
o YOpPaBIATH paOOTON CEPBONPUBOJIA;
¢ CcOOMpATh KOHCTPYKLHUHM C HCIOJb30BAHWEM BUHTOBBIX U HEBHUHTOBBIX
COCJIMHECHMUI;
e paboTarh Cc MporpaMMamMHu Mo co3fanuto npeseHtanuii (MS PowerPoint,
prezi.com);
o OOBEKTUBHO OLICHUBATh PE3YyJbTaThl CBOCH paOOTHI.
@opmbl 3aHamull, NCTIOIb3YEMbIE IPY U3YUYECHHUH TAHHOTO Keiica:
o JIEKIIMOHHAS;
o TrpymmnoBas (KOMaHJ/iHas) paboTa;
o TPYIIOBBIE KOHCYJbTALlUN;
¢ 3alIUTa MPOEKTOB.
[Tpu m3ydyeHHH AAHHON TeMbl OOydYaroIIMEcs 3HAKOMSATCS C IuIaTdopmoi
Arduino, U3y4aroT 31EKTPOHHBIE KOMIIOHEHTHI, TATUYUKH, Cpey pa3pabOTKH, BUIbI
JTUCTAHIIMOHHOTO YTpaBlieHUs IIaTGopMoil M OCHOBBI MPOTPAMMHUPOBAHUS

Arduino.

Keiic 3. «Co3panne npocThIX TP HA si3blKe MporpaMmmupoBanus Python»
(A3bIk mporpammupoBanust Python) (12 u4.)

JlaHHBIN pa3fen uMeeT MPUKIIAIHYI0 HAapaBiIeHHOCTh. B mporecce paboThl
[0 JaHHOMY Kelcy yyaliuecs OBJaJei0T OCHOBHBIMU HaBbIKaMU PaOOTHI C S3bIKOM
nporpammupoBanus Python.

B pesynpraTe yyamuecs co31aayT CBOK UIPY Ha S3bIKE IPOrPAMMHUPOBAHUS
Python u mpoBecTu ee npe3eHTaIuIo.

Yuawuecs oonoxxcnol sHamo:

¢ OCHOBHBIE KOHCTPYKIIMH CU-TIOJJOOHBIX SI3bIKOB IPOIPaMMUPOBAHUS;

 THIIBI IEPEMEHHBIX, UX 3aIUCh Ha s13bIke Python;

e pa3’MuHBIC ONEpaTopbl (MPUCBAWBAHUSA, CPABHEHUSI, apU(PMETHUECKUE U

JorruuecKkue) Ha si3pike Python;
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« ycinoBHbIe nHCTpyKIHH if...else u switch Ha s3b1ke Python;

 TIpaBWJIA 3aIMCH U MPUMEHEHUE PYHKIMIA Ha s13b1Ke Python;

« pasHble BHbI IUKIOB Ha s3bike Python: for, do...while, while;

o TIOHATHE «OOBEKT», MPaBHUJIA 3aIMCH OOBEKTOB W UX CBOMCTB Ha S3BIKE
Python;

e TEXHHUKY O€30MaCHOCTH MPHU padOTe C KOMITBIOTEPOM.

Yuawuecs oonxxcnol ymemo:

e TCHEPUPOBATH UJICH;

e CIYIIATh U CJBIIIATH COOECETHUKA;

e APrYMEHTHPOBAHHO OTCTAWBATh CBOIO TOUYKY 3PCHUS;

e HCKaTh UH(MOPMAIIUIO B CBOOOIHBIX UCTOYHUKAX U CTPYKTYPUPOBATH €€;

e KOMOWHHMPOBATH, BUJOU3MCHSTH U YIIYYIIIaTh UJICH;

e TPaMOTHO MUCBMEHHO ()OPMYIHUPOBATH CBOU MBICIIH,

e paboTaTh B KOMaHJIE;

e paboTaTh ¢ mporpamMMamMu o co3ganuto npesenraruii (MS PowerPoint,
prezi.com, canva.com);

¢ OOBEKTHUBHO OIICHUBATH PE3YJIbTATHI CBOCH pabOTHI.

Dopmol 3aHamull, ICTIONB3YEeMbIE TIPH U3yYEeHUN JaHHOTO Kelca:

o JICKIIMOHHAS;

o TIpymnmnoBas (KOMaHJHas1) paboTa;

e TPYIIIOBbIE KOHCYIbTAIINU;

e 3aluTa IIPOCKTOB.
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O EHOYHBIE MATEPHAJIBI

OCHOBHBIM KpUTCPpHUEM OCBOCHH: IIPOIrpaMMBI SABJISICTCSA dKTUBHOC y4aCTUC B

HpOGKTHO-PICCJ'IGI[OB&TCJ'IBCKOﬁ ACATCIBHOCTH. HporpaMMa CUUTACTCA YCIICHIHO

OCBOCHHOM ITIpHU YCJIOBUU 3aIIUTHI IIPOMCIKYTOYHBIX 1 UTOTI'OBBLIX ITPOCKTOB PA3HBIX

YpOBHEH OrpaHnyeHui rpynmoi (3-5 4enoBek) 00yIaronuxcs.

ypOBGHL CJIOKHOCTH 3aJ1a4 B Kelcax U COOTBETCTBEHHO MX MMPpUHAOJIC)KHOCTD

K TOMY WJIM WHOMY MOAYIIO ONpENeNsieTcs YpOBHEM «orpaHuueHuii». Bcero 4

YPOBHSI OTpaHUYEHUH.

[lepBbIii
OTpaHUYEHUN

YPOBEHb

- HAy4YUTh UCKATh UH(POPMAIIHIO;
- MPOBECTH aHaJIM3 UH(OpPMAIIUY;
-IPOBECTH HEOOJIBILIOE UCCIIEIOBAHUE.

Bropon
OTpaHUYEHUN

YPOBEHb

- BOILTIOTHUTH B JKU3HB YTO-JIMOO U3BECTHOE;
- IPOBECTHU yIIIyOJIEHHOE UCCIIEJOBAHUE;

- BBIIIOJTHUTH NPUKJIAJHYIO 33]1a4y;

- IOJIyYUTh MUHU-APTEPAKT.

Tpetun
OTpaHUYECHUN

YPOBEHb

- YACTUYHAsI CMAPT-KOMIIOHEHTA;
- peanpHbIC 3a1a4H;

- TyOOKUIA YPOBEHb;

- IPaKTUYECKas peain3alus;

- IIMPOKUM IUANa30H HaAIIPABIICHUN;

- TIOJTHOE» OTCYTCTBHUE OTPAHUYEHHUM.

YeTBepThlii
OTpaHUYEHU

YPOBEHB

- BOBMOXHOCTB ITPOBCACHUA COpeBHOBaHHﬁ;

- BBICOKAsA HCONPECACICHHOCTL W BApHMATUBHOCTDH

UTOTa — PEe3yJbTara — yCTPOHCTBA;
- YETKHE U SICHBIC PAMKH M TPaHMUIIbI;
- y3Kas ¥ CJIOKHAS TIPUKJIAIHAS 3a1a4a.

Buabl KOHTPOJISI: TPOMEKYTOUHBIN, UTOTOBBIN.

DopMbl NOABEACHUSI HTOTOB PeaJiM3allui MPOrpaMMbl

[To okoHuaHuu 06a30BOT0 MOAYNS OOYyYEHHs] MPOBOJUTCS MPOMEKYTOUHAS

arrectarus B hopMe MyOTHMIHON 3aIUThHI MPOEKTOB BTOPOTO YPOBHS OTPAaHUYCHUH.

JlokyMeHTaIbHON (DOPMOY TIOATBEPIKICHHSI UTOTOB MPOMEKYTOYHOU aTTECTAIlUU

aBisieTcst OLIEeHOYHBIN JTUCT YCTaHOBJIEHHOTO 00pa3a.

IIporpamma mMoxkeT KOPPEKTUPOBATHCS B CBA3U ¢ M3MEHEHUSIMM:

e HOPMAaTHMBHO-TIPABOBOM 0a3bl IOIIKOJIBHOTO 0Opa30BaHMUS;
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BHUJIOBOW CTPYKTYPBI TPYIIIL,

00pa30BaTEIBHOTO 3aIPOCa POAUTEICH.

IMoaxoabl K GOPMHUPOBAHUIO IPOTPAMMBI:
JIMYHOCTHO-OpUEHTHUPOBaHHBIN. Opranuszanus 00pa3oBaTeIbLHOTO Mpoliecca
C y4€TOM IJIABHOTO KPUTEPHUS OIICHKU 3PPEKTUBHOCTH 00yUJaIOIIETOCs — €ro
JUYHOCTU. MEXaHW3M — CO3[IaHHE YCJIOBUHM IJI Pa3BUTHUS JIMYHOCTH Ha
OCHOBE W3yYEHHs CIOCOOHOCTEW 0Oydaromerocsi, ero HHTEPECOB,
CKJIOHHOCTEH.

JesrenbHOCTHBIM. Opranuszanus JCSTEIbHOCTH B OOIIEM KOHTEKCTE
00pa3oBaTebHOIO IIpoLecca.

LennocTtHeil. Opranu3zanuss pa3BUTUST MW BOCHUTAaHHUS HAa OCHOBE
00111e4eI0BEUECKUX [IEHHOCTEH, a TaK)Ke STUYECKUX, HPAaBCTBEHHBIX U T. .
KoMneTeHTHOCTHBIN. ®opMHUpOBAHUE TOTOBHOCTH 00y4aroImuxcs
CaMOCTOSITEJIBHO JIEVCTBOBATH B XOJI€ PELICHUS aKTyaJIbHbIX 3a]1a4.
CucremHbIil. METOIONOTHYECKOE HAIMPABIEHUE, B OCHOBE KOTOPOTO JIEKHUT
paccMOTpeHre O0yYaromerocs Kak IIeJIOCTHOTO MHOXKECTBA 3JIEMEHTOB W3
OTHOILEHUW U PA3JIMYHBIX CBSI3€M MEXKy HUMU.

Hunanornueckuit. Opranuzanus mnpoiecca ¢ y4€TOM NOpPUHLMIA JUAJora,
CYOBbEKT-CYOBEKTHBIX OTHOIICHHM.

[Ipobnemubiii. DOpMHUPOBAHKHE MPOTPAMMBI C TO3UIMN KOMIUIEKCHOTO U
MOZYJIBHOTO IPEACTABIECHUS €€ CTPYKTYPhl KaAK CUCTEMBI ITOANPOTPAMM IIO
oOpa3zoBaTeibHBIM ~ 00JAcCTsIM W JETCKHUM  BHUJAAM  JIEATEIbHOCTH,
CIIOCOOCTBYIOIIUM I1€JIEBBIM OPUEHTUPAM PA3BUTHSL.

Kynsryponmoruueckuii. OpraHuzaiusi npouecca ¢ Yy4€ToM MOTEHIHana

KYJBTYPOCOOOPA3HOTO COACPHKAHUS JOLIKOJILHOTO 00pa30BaHUs.
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METOANYECKHUE MATEPHUAJIbI

Ilpuemsl u
METOALI . dopma
Tema Keiica dopma sansiTuii P — JAupakTu4ecKui marepual. Texnnqecxoeuocrlamenne U e —
DJIeKTPOHHbIE UCTOYHUKH PacxoaHbIi MaTepual
00pa30BaTeJIbHOIO sl UTOTOB
npouecca
ba3zoewtit modyno

Keiic 1. Busyanbnoe | KomOunupoannas | Ketic metosn. e  https://scratch.mit.edu/ - o Kommnbrorepsl (HOyTOYKH) 3amura
(6;ounoe) MeTtoa npoeKToB. O(UIMAIbHBIN CalT Cpe/Ib C MOHUTOPOM, KJIAaBUATYpOH U IIPOEKTOB
IpOTpaMMHUPOBaHHE pazpabotku Scratch ¢ MBIIIKOH, U TIOCTYIIOM K CETH

PYKOBOACTBAMHU U TIPUMEPaMHU WuTepHeT, Ha KOTOPBIX

MPOEKTOB; YCTaHOBJIEHO CJIEIYIOIINE

e  https://csfirst.withgoogle.c | mporpammHoe oOecreueHue:

om/s/en/home — OlepanMoHHas CUCTEMA

AHTJIOSI3BIYHBIN CalT C Windows (Bepcus He HIKE 7)

METOINYECCKIUMHU MaKeT OHUCHBIX MPOTrPaMM

pa3paboTkamu 151 O0y4eHHUS MS Office;

nereit pabore B Scratch. o Ilpe3eHTanmonHoe

o0opynoBaHue.

Keiic 2. «Pa3pabotka | KomOunuposannas | Keiic mero. o http://wiki.amperka.ru/ - caiit | Kommbtorepsl (HOyTOykn) ¢ | 3ammura
MIPUIOKECHUM IS Merox npoekTos. AMIiepka, rae coaepxKarcs MOHUTOPOM, KIIABUATypOud U | MPOCKTOB

YIIPABJICHUS
«YMHBIMH
YCTPOWCTBAMHU»

MaTCpHralibl, KOTOPLIC IOMOT'YT

ocBouTh Arduino, OCHOBBI
CXEMOTEXHHUKHU U
POrPaMMHUPOBAHHUS
e https://www.arduino.cc/ -
oduIanbHeIi callT Arduino
e https://arduinomaster.ru/ -
CalT ¢ MHCTPYKUHUSAMH TIO

paborte ¢

MBIIIKOW, U IOCTYIIOM K CETH
WuTepHeT, Ha KOTOPHIX
YCTAHOBIIEHO CIIAYIOIINE
porpaMMHOE 0OecrieueHHe:
OTIepalOHHAs CHCTEMA
Windows (Bepcus HE HUXKe
7); cpena pa3paboTKu
Arduino IDE (Bepcus He
Hwke 1.6.10); maker
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MUKPOKOHTPOJLIEpaAMH
Arduino
https://all-arduino.ru/ - caiit
C pa3HBIMU YPOKaMH,
CXEMaMU IMOAKIIOYCHH A,
onbnmmorexkamu Arduino.

oducHbIX mporpamMmm MS
Office;

IIpe3enTanonHoe
obopyioBaHUE.
Komnnexrs! neranei nis
keiica «VHTemeKTyalbHas
KOPMYIIKa /7151 ppI0» Bepcus
1.0;

[TnockoryoOIIsL;

OTBEpTKH KPECTOBBIE;
NHcTpyMeHTBI pexyLue
(HOXKHHUIIBI, KyCaYKH);
bonpmne xkapToHHBIE
kopoOku (30 x 20 cm) nnm
aKBapUyM C TPSIMBIMA
CTCHKaMU;

Kopwm 1u1st peIO B Buze
MEJKUX U KPYIHBIX TPaHyl;

. EmkocTu ¢ Bonoi,

ryOnHO# He MeHee 15

CaHTUMCETPOB.
Keiic 3. A3bik KomOunuposannas | Keiic meton. « https://www.python.org/ - . Komnbrorepsl 3amura
IIPOrPaMMUPOBAHHUS Meton mpoeKToB. o(uLaNbHBIN CalT A3bIKa (HOyTOYKH) C MOHHUTOPOM, IIPOEKTOB
Python. nporpamMmupoBanus Phyton; KJIABUAaTypOH U MBIIIKOH, U

« https://pythonworld.ru/ - caitt
¢ ypokamu 1o Phyton 3 Ha
PYCCKOM SI3BIKE.

JOCTYIOM K ceTn MHTepHer,
Ha KOTOPBIX YCTaHOBIICHO
CJIEAYIOIINE IPOTrPaMMHOE
oOecrieueHue: onepanuoHHas
cucrema Windows (Bepcust He
HUXe 7), makeT 0(hUCHBIX
nporpamm MS Office;

. [IpesentarmonHoe
obopynoBaHue;

28



https://all-arduino.ru/
https://www.python.org/
https://pythonworld.ru/

. nepudepuiinbe
YCTPOMCTBA: MOHUTOD,
KJIaBUATYpPa, KOMITBIOTepHAs
MBIIIIb;

. Hab6opsr «Manunay, B
COCTaB KOTOPBIX BXOJISAT:
OJTHOIUIATHBIN KOMIIBIOTED
Raspberry Pi 3 Model B+,
microSD-kapra ¢
OIEpallMOHHON CUCTEMOM,
Raspbian Linux,

miata GPIO Cloud,

KOpIIYC,

6nok nuranus ¢ USB-
BBIXOJIOM,

kabens USB (A — Micro
USB),

kabens HDMI.
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KAJIPOBOE OBECIIEYEHHUE

Hpenoz[aBaHHe I[&HHOfI [MporpaMmMbl MOTYT OCYHICCTBIIATH IICAAIOTHYCCKHUC

paOoOTHHUKH, BIajAcromue HaOOpOM MpoQecCHOHANBHBIX HAaBBIKOB B 00JacTd

I/IH(I)OpMaHHOHHI)IX TCXHOJ’IOI‘Hﬁ, IIpyu HaAJIU4YUU H€06XOI[I/IMLIX KOMHCTGHHI/Iﬁ 151

yYpOBHSI MPOGUITBHOMN MOATOTOBKH.

OIIMCAHHUE MATEPUAJIBHO-TEXHUYECKOM BA3BI,
HEOBXOJIUMOMHU JIAA OCYIHMECTBJIEHUA OBPA3OBATEJIBHOI'O

HNPOLECCA 11O KYPCY
Ne n/n | HaumeHnoBanue KonnuectBo
1. | ®ounuapr 1
2. | Ilpoekrop 1
3. | HoyrOyk y4enudeckuii 12
4. | HoyrOyk mpemomaBarest 1
5. MaHunynaTop Mbllb 13
6. I'paduueckuii mnanmer 12
7. KommekT nporpammuoro odecnieueHus (Habop o0nadHbIX 12
MIPHJIOKEHUH)
8. [Iporpammuoe obecnieuenue CAIIP s mpoekTUpoBaHUS 1
IIEYaTHBIX IJIAT
0. [IporpamMMHoe obecrieueHue 11l MPOEKTUPOBAHUS TIEYaTHBIX 1
1aT
10. | M®Y A3/A4 (upuntep, cKaHep, KOIHp) 1
11. | Poyrep 1
12. | Be6-xamepa 1
13. | Habop ans ObIcTpOro NpoTOTUIMPOBAHUS SJEKTPOHHBIX 20
YCTPOICTB HA OCHOBE MUKPOKOHTPOJUIEPHON MIaT(HOPMBI
14. Ha60pu 111 OBICTPOTO MPOTOTUITMPOBAHUS SJEKTPOHHBIX 5
YCTPOWCTB Ha OCHOBE OJIHOTIATHOTO KOMIIBIOTEpA
15. | MukpokoHTpoLIepHas miarpopma 10
16. | OnHOMIATHBIA KOMITBIOTED 5
17. | Jarumk akcenepoMerp 5
18. | Jarumk BnaxHOCTH IOYBEI 10
19. | darunk UK-nipremunk 5
20. | Jlaruuk ABUKEeHHS HHPPAKPACHBIH 5
21. | daruuk knaBuatypa 4x3 KHOIKH 5
22. | JlaTuMk KHOIKa 30
23. | JlaT4uk MOTEHIMOMETP 10
24. | Jlarauk TepMHECTOp 50
25. | Jlatumnk poTopesncrop 50
26. | Jlaruuk ynsTpa3ByKOBO# AaibHOMED 30
27. | Jlarumk Temreparypsl U BIaXHOCTU 10
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28. | Ilnara pacmmpeHus s NOAKIIOUEHHUS OOIBIIOTO KOJIMYECTBA 20
nepudepun

29. | Monynb MUHU-pETIE 10
30. | Monynb cuI0BO# Kiro4 5

31. | Yerslpexpa3psaHblii HHAUKATOP 10
32. | Monyns 3ymMmmep 10
33. | IoBblmaronmii cTabuIN3aTop HAMPSIKEHHUS 5

34. | Yacsl peanbHOTO BpeMeHH 5

35. | Moayms Bluetooth 15
36. | Monyns UK-nepenarunk 10
37. | Monyns Wi-Fi 10
38. | CepBonpuson 50
39. | IMorpyxHas nmommna ¢ TpyOKoi 5

40. | becnaeunas makeTHas ruara Breadboard Mini 30
41. | Moxyns USB nporpammarop 10
42. | O6KUMHON MHCTPYMEHT JJI1 KOHHEKTOPA 5

43. | UIHCTpYMEHT AJIs 3a4UCTKU IPOBOIOB 5

44. | Tlnockoryoupl 5

45. | HDMI ka6enb 5

46. | Mapupyruszarop 5

47. | Kabens USB (A-B) 10
48. | binok nuraHus 15
49. | Inanmer 3

50. | ITporpammuoe obecneuenue. MHTErpupoBaHHas cpeia |

pa3zpabotku (oOpa3zoBaTesibHAs JIUIICH3US)

51. | llnem BupTyanbHOU peantbHOCTH NPOpECCHOHATBHBIN 1

52. | UlraruB mjis KperieHns 6a30BbIX CTAHIUN 2

53. | lllnem BUpTYyanbHON peasbHOCTH MOMYIPOPECCHOHATBHBIN 1

54. | lllnem BUpTyanbHOMN peabHOCTH JTIOOUTENBCKHIA 3

55. | Ouku 1ONOIHEHHOM peanbHOCTH 1

56. | Cmaprdon 3

57. | Kapra namsaru 128 r6 1

58. | Mnanmer 1

59. | Kamepa 360 nonynpodeccruoHanbHas 1

60. | Kamepa 360 npodeccuonanpHast 1

61. | Cucrema TpekuHra 1

62. | Korrpoiep BUPTyalbHON pealbHOCTH 2

63. | I'paduuecknii mianmeT 1

64. | UnctpymenTapuii 1y pa3pabOTKU MPOEKTOB B JOMIOJTHEHHOM 1

BUPTYaJIbHON PEAIIBHOCTH

[a—
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YYEBHO-METOJUYECKOE U UTH®POPMAIIMOHHOE
OBECIIEYHEHME ITPOT'PAMMBbI

IlepeyeHnb auTEPATYPHI, HEOOXOAUMO¥ 1151 OCBOEHUSI IPOTrPAMMBI:

OcHoBHas iuTEpaTypa

Hcnonb30BaHHBIX NPU HAIMCAHWH MIPOTPAMMBI:

1. BoiikoB B. «AUTHU KBantym Tynkut». - bazoBas cepusi «MeToauuecKkuid
MHCTPYMEHTApUN ThrOTOpa», 2017.
PexoMeH10BaHHBIX 00y4al0IIMMCS ¢

1. Uzyuaem Python, 4-e uznanue — Mapk Jlyr;

2. IlporpammupoBanue Ha Python 3. Ilogpobnoe pykoBoactBo — Mapk
Cammepdui;

3. PHP 7 — Imutpuii Korepos, Urops CumasHOB;

4. Cozpaem auHamuueckue BeO-caiiTel ¢ momonsio PHP, MySQL, JavaScript,
CSS u HTMLS5 — Pooun Hukcon;

5. 3aHuMarenbHas 3eKTpoHHKa — Pesuy HOpuii;

6. Hemaem cencopsl. IIpoekTsl ceHCOpHBIX yCTpoHcTB Ha 6aze Arduino u
Raspberry Pi — Tepo Kapsunen, Kummo Kapsunen, Busie Banrokapu;

7. KommnbtorepHsie ceTd. [IpuHIUIBI, TEXHOJOTMH, MPOTOKOJBI — BHKTOp
Omudep, Haramus Onudep;

8. https://stepik.org/ — pecypc mis camooOpa3oBaHus, 0Opa3oBaTeIIbHAS

maTdopMa U KOHCTPYKTOP OHJIAMH-KYPCOB;

9. https://scratch.mit.edu/ — odunmanbHeIi caldT cpeabl pa3padbotku Scratch ¢

PYKOBOJCTBaMH U ITPUMEPAMHU NPOEKTOB;

10. http://appinventor.mit.edu/explore/ — opunmansusiii caiir MIT App Inventor;

11.http://wiki.amperka.ru/ — caiit Amnepka, riae COIEp)KaTCs MaTepHalIbl,

KOTOpbIE€ TMOMOTYT OCBOMTh Arduino, OCHOBBI CXEMOTEXHUKH U
IPOrpaMMHUPOBAHUSI;

12.https://www.arduino.cc/ — opurmanbhblii caiit Arduino;

13.https://arduinomaster.ru/ — caldT ¢ HHCTpYKIMSAMH 10 pabore ¢
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MHUKPOKOHTpoJuiepamMu Arduino;

14.https://all-arduino.ru/ — caiit ¢ pa3HBIMH YpOKaMH, CXeMaMH IMOIKIIOYCHHUS,

ounbnmorekamu Arduino;

15.https://developer.mozilla.org/ru/docs/Web/JavaScript/Guide — pykoBoacTBO

no u3ydenuro Java Script;

16.http://htmlbook.ru/samhtml| — caiit o a3zam co3manus caiiToB, BKIFOYAFOIIHANA

caMOy4MTeNb U cripaBouHuK 1o html u CSS;

17.http://www.webremeslo.ru/index.html — caiir, Ha KOTOPOM COACPIKUTCS
AJIEKTPOHHBIN yueOHUK 110 Kypcey html u yuebnuk o CSS;

18.https://serveradmin.ru/ — caldT co CpaBOYHBIM MaTEPHAIOM TIO0 CETEBOMY

AIMHUHUCTPHUPOBAHUIO,

19.https://www.virtualbox.org/ —  o¢ummanereni  cait VirtualBox -

IMpOrpaMMHOI0O IMPOAYKTAa BUPTYyAJIU3aIUN JJIsI OIICPALMOHHBIX CUCTCM;

20.https://ru.wordpress.org/ — odunmanbabiii  cait CMS WordPress ¢

JTOKYMEHTALIMEN 110 CUCTEME;

21.http://php.net/ — caiiT ¢ qOKyMeHTaIUEH MO A3bIKY MporpammupoBanus PHP;

22.https://www.mysqgl.com/ — opunmansHbIii CAlT ¢ JOKyMEHTAIMEH 1o 0a3am

naaHaeIx MySQL,;

23.http://www.lua.org/ — odurmanbHbIi cailT s3bIka mporpaMMupoBanus Lua;

24 .https://coronalabs.com/ — odwurmaneueiii cait dpeitmBopka Corona SDK;

https://www.raspberrypi.org/ — oduimanbHblii CalT ¢ JOKyMEHTAI[MEH IO

OJIHOTUIATHOMY KoMIbtoTepy Raspberry Pi;
25.https://www.python.org/ — odunuaneHblii CaliT sA3bIKa MPOTPAMMHUPOBAHHUSI
Phyton;

26.https://pythonworld.ru/ — caiit ¢ ypokamu o Phyton 3 Ha pycckom si3bIKe.

27.https://www.centos.org/ — opuIraabHbIA CalT ONepPaliMOHHON CHCTEMBI.
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