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1. HosicHuTEHLHAA 3aIIUCKA

IIporpaMma BHEYpPOUHO# ieATenbHOCTH «P0oBOTOTEXHHKA HA 6a3e Arduino» cocraBieHa Ha OCHOBE:

- 3axon Poccuiickoit ®enepaumu «O6 oOpasoBaHUN»;

— (enepaTbHOrO rOCYJAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAaPTa OCHOBHOTO obmero oOpasoBaHus: NPHUKa3 MUHKMCTEPCTBA 0GPa30BaHKUA M HayKH Poccuiickoii Penepaumu
or 17 nexabps 2010 r. Ne 1897,

- Tucemo MunoGpHayku P® ot 12.05.2011 N 03-296 "O6 opraHu3aimu BHEYPOYHOM JIEATENBHOCTH TIPU BBEJCHUM (eASPATBHOTO roCy AapCTBEHHOTO 00pa3oBaTenbHOTO
crangapTa obmero oopasoBaHus"

- OCHOBHO# 06Pa30BATENLHOM POTPAMMEI OCHOBHOIO 00IIETO o6pasosanus MKOY «Paxarunckas COLLI»;

Ilenu npozpammer: Hosbie @I'OC npenycMaTpuBatOT 3aHSTHS BHEYPOUHOM JEATENBHOCTH B Y4EOHOM ITaHE IIKOJIbHON POrpamMMBbl. Tak kak
OJIHMM M3 HANPABJICHHIA 10JDKHA CTATh MPOCKTHO-UCCIICNOBATEIBCKAS AEATENEHOCTE TEXHUIECKOTO XapakTepa. Jlns peanmzaiyiy JaHHOM 3a/1a4u, IIPEKPACHBIM
06pa3oM MoaxoauT poOOTOTEXHHKA Ha Oase Arduino, KoTopasi PEANOJAracT CBOK peanm3aluy B 5-9 kaccax. ITouemy Arduino? IToTomy 4TO B 3TOM
BO3pacTe cama o cebe poOOTOTEXHUKA NOJDKHA OBITh COBPEMEHHO# ¥ HHTEPECHO! yJaluMCsl, OHa JOJDKHA TOKa3bIBATh, KAk M3y4acMbIC MM NPEAMCTDI
Wudpopmartrka 1 u3nka CBA3aHHbI B PEATEHOM MHUPE. Yero MOXKHO JOCTHTHYB M3y4asi pPOOOTOTEXHHKY, KAKME BO3MOXKHOCTH OTKPBIBAIOTCA NEPE/L
ygamuMmucs, uMeHHO Arduino co Beeit cBoekH MHOTO(YHKIMOHATHOCTBIO M OTPOMHBIMU BO3MOXKHOCTAMH crocoBGeH 0Ka3aTh BbIIE ONMUCAHHbIH 3QdeKT Ha
yYaIHXCs.
JI0CTHIKEHHE MOCTABJICHHOM 1IETH CBA3bIBACTCS C PEIICHUEM CICAYIOIINX 3221

JIuunocmnele:

e  pa3BHBAETCS CAMOCTOSATENLHOCTD M JIMYHAs OTBETCTBEHHOCTb 3 CBOH JEHUCTBUS,
e (DOPMHpYIOTCS HABBIKH COTPYHHYECTBA CO CBEPCTHUKAMH 1 B3POCIILIMH,

e  opmupyeTCs TPyIOMOOHE, yBAKUTEIBHOE OTHOIIEHAE K 1yXKOMY TPy,

e  (HOPMHpYIOTCS yCTAHOBKH Ha Ge30macHblii ¥ 3[0pOBBbIi 00pa3 Xu3HH;

Memanpeomemnboie:

OBJIZICHAE CIIOCOOHOCTHIO MPUHUMATD M COXPAHATH LC/IH U 3311 yueOHO#
NEATETBHOCTH, TIOUCKA CPEACTB €€ OCYIUECTBIICHUS,

OCBOEHHE CTIOCO00B PELICHUS TPOOIEM TBOPIECKOr0 XapaKTepa,
¢dopMUpOBaHHE YMEHHH TIAHUPOBATH, KOHTPOJIMPOBATH, OLICHUBATH yueOHbIE
JeHCTBHS B COOTBETCTBHH C MOCTABICHHON 3a/1a4eli U yCIOBUAMH €€
peanu3almm,

OBJIaJIcHUE HABBIKAMH KMCITIOIb30BaHHSA 3HAKOBO-CUMBOJIMYCCKHX CPEICTB
npejcTaBieHus HHpOpMaLIH,;

OBJIA/ICHHE JIOTMYECKAMH NeHCTBUSIMHA CPABHEHNS, aHATM3a, 0000LICHH,
Knaccu(PMKALUK 110 ONIPENETIEHHOMY NIPU3HAKY, YCTAHOBICHUA aHAJIOTUH K
TPAYHHHO-CIICACTBEHHBIX CBA3CH, TOCTPOCHHUS paccCyXICHUi, OTHECEHUA K
W3BECTHBIM ITOHATHAM,



2 O0mas xapakTepHuCcTHKA NpeaMeTa
[TporpamMma BHEYPOYHOM AESTCIPHOCTH IS 5-9 xiaccoB «PobGoToTexHHKa Ha 6asze Arduino» GyaeT cnocoGCTBOBATE:

e pasBuTHE HHPOPMALMOHHOH KyIbTYPbI 1 B3aMMOJICHCTBHE C MAPOM HAay4YHO-TEXHUYECKOTO TBOPYCCTBA,

o nossnuerue naTepakTuBHocTH MOC (POOOTOTEXHNIKA BHOCHT B o6pa3oBaTenbHy 0 HHPOPMALMOHHYIO CPEy HHTCPAKTHBHOCTD,
MHOTO(YHKIHOHATLHOCTh M BO3MOYKHOCTb 00ECTICUEHMS IEATE/ILHOCTHOTO TIOAX0/1A ¢ YepeNoBaHKEM BHIIOB NEATETLHOCTH. )

e [OBDBIIICHHE THOKOCTH CTPYKTYPHI 00ydeHuUs (MHOTOY POBHEBbIC 3amanms) ([Ipoliecc KOHCTPYHPOBAHKS, IPOTPAMMMPOBAHNS 1 HCCIIEN0BAHNS pobotoB
MOXET CIENaTh CTPYKTYpPy 00y4€HHUs JOCTATOYHO FMOKOM, Oy/1ydH BHICTPOCH Ha OCHOBE PasHO ypOBHEBRIX 3alaHui, I03TOMY TO3BOJISIET CO3AaTh
CUTYALMIO YCIEIIHOCTH sl y4aluXCs.

e (hOpMMpOBaHHE KITFOUEBBIX KOMIICTCHIIMH 00y HAIONIMXCS, 3AJI0XKEHHBIX B IPOrpamMMe GOpMUpPOBaHKS VY] (Ucnonb30BaHie POOOTOTEXHHIECKUX
KOHCTpPYKTOpOB Tio3BouisieT popmuposats MKT-KoMIETEHTHOCTD 06y JaIONIMXCS, YTO SBISETCSA OJHUM M3 OCHOBHBIX KOMITOHCHTOB NPOTPaMMBbl
(opMHPOBaHHs YHUBEPCATBHBIX YHEOHBIX NEeHCTBHIA; TMYHOCTHBIX, PETYJIATUBHBIX, IO3HABATEBHBIX M KOMMYHUKATHBHBIX.

Ha npoTsbkeHHH y4e0HOro Kypca paccMaTpuBaioTCs 6230BbIE IPHEMBI IPOTPAMMUPOBAHHS, 6a30BbIE 3aKOHBI IEKTPOHAKH M MEXAHUKH, CMEKHBIC € STHM

obnacTu GU3MKH.

Ocnoenas uens 0annozo Kypea: chopMIpOBaTh THIHOCTb, CIOCOOHYIO CAMOCTOATENLHO CTABUTE yueOHbIe 1e/IH, IPOESKTHPOBATH Iy TH MX PeaM3aliuH,
KOHTPOJIMPOBATH H OLICHUBATH CBOU JOCTIDKEHNS, paboTaTh C pa3HBIMK HCTOYHMKAMH UH(GOPMALIMH, OLEHHBATH HX H HA 3TO OCHOBE dopMyTHpOBaTH
COGCTBEHHOE MHEHHME, CyIKICHHE, OLIEHKY, 3a0)KHTh OCHOBbI HH(POPMAIIHOHHOH KOMIETCHTHOCTH JIHOCTH, TIOMOTh o0yuaroieMycs, OBJIaICTh METOAMH
c60pa ¥ HaKoILIeHHs! HH(MOPMAIIHH, 2 TAIOKS TEXHOJIOTHEH €€ OCMBICTICHHA, 00paGOTKH ¥ MPAKTHYECKOTO MPUMEHEHMUS.

OCHOBHBIMA (JOPMAMH OPTAHU3ALMH Y4e0HO-N03HABATEILHOM AeS TeLHOCTH, YHAIMXCS SBIAIOTCH.

M3JI0EHHE Y3I0BBIX BOMPOCOB Kypca (JIEKIMOHHbIA METON),
cobecenoBanus (AUCKyCCHH),
TEMATHYECKOE KOMOMHHPOBAHHOE 3aHATHUE,
pelleHre HECTaHNaPTHBIX 3a/1aY;
y4acTHe B OJIMMIIHAAX,
3HAKOMCTBO C IMTEPATY POl 1O MPOTrPaMMHPOBAHHUIO
caMocCTOATENbHas paboTa,
paboTa B mapax, B rpynmnax,
e TBOPYECKHUE MPAKTHUECKUE PAbOTHL.
MeTompl 00yYEHUS:
e  CIIOBECHBIH (YPOK PacCys>kKICHHUE)
e  YACTHYHO NOMCKOBBIH, HCCIIEIOBATEIBCKAN,
e  O0BACHHTEIHLHO-WLTFOCTPATUBHBIH.
e  HarISAAHBIA
® TIPOCKTHBIM
Mesk IpeIMETHBIE CBSI3U: TEMbI TECHO CBSA3aHBI C YPOKaMH H3MKY, MATEMATAKH, MHYOPMATHKH U IPEIMETAMHU ECTECTBEHHOTO LKA,



e OBJAJCHHE KOMMYHHKATUBHBIMU HABBIKAMH.
IIpeomemnyie pesynbmamol:

[0JIy 4eHHE MEPBOHAYANBHBIX IPEACTABIICHHH O TEXHUKE, 00 IEKTPOHHKE,
KOHCTPYKIUSX PaIvOdIeKTPOHHBIX yCTPOHCTB, MUpPE IPOdecChit;
NprOOPETEHHE HABBIKOB CaMOOOCITY KHBAHHUS,

OBJa/ICHHE TEXHOJOTHIECKMMH IPUEMaMH PyYHOH 00paboTKy MaTepHaoB;
YCBOEHHE TIPaBHJI TEXHHKH 6€30MacHOCTH,

OBJIaIcHHE YMEHUAMH TBOPYECKOTO PEIIEHMS HECTIOXKHBIX KOHCTPYKTOPCKHUX,
TEXHOJOIMYECKHX M OPraHM3aLIMOHHbIX 33149,

ITpy MpOBeCHNH 3aHATHH HCTIONB3YIOTCS KOMITBIOTEPBI C Y CTAHOBJICHHBIM 6ecrmatasiM Arduino IDE a Tak ke ucnions3yrorcs craprosbiii Habop LAFVIN st
3aHATHSA poboTOTEXHHKO#H Ha 6a3e Arduino Uno

®opMbI NPOBEEHHSI 3AHATHIA: GECebl, MPAKTHIECKUE 3aHATHS, CAMOCTOATE/IbHAS paboTa, MPOeKTHas AEATENbHOCTb.

Hcnons30BaHuE METOAA MPOEKTOB NO3BOJISICT obecneuuTsb YCIOBHS 1A Pa3BUTHA Y O@%JmaEﬂxOm HAaBBIKOB CAMOCTOATEIbHON NMOCTAHOBKH 3a1a4M, wEOO—uw
ONTHMAJTBLHOTO BapHaHTa UX PCLICHMS, CAMOCTOATCIIBHOTO JAOCTWKEHMS LIEJIH, aHAIM3a IT0JIyY€HHBIX pe3yJIbTaTOB, C TOYKH 3PCHUA pEeUICHUA ITOCTaBJICHHOM
3aJavu.



pa3BUTHE 1yBCTBA TMYHON OTBETCTBCHHOCTH 32 Ka4€CTBO OKpy Karoueil ”HPOPMALIMOHHOH CPE/IbL;

CIIOCOBHOCT ¥ FOTOBHOCT K IMPHHATHIO IIEHHOCTEH 3[0POBOT0 00pasa JKH3HH 32 CUET 3HAHNS OCHOBHBIX TMTMCHHICCKHUX, 3PrOHOMUYECKHX H TEXHUYECKUX
ycnoBuit 6€30NacHO#M IKCIUTyaTalliki CPEICTB HUKT.

Ob6yuarowuiicsi ROJYHUNT B03MOICHOCTTb ossl &OU.KQEQ%QIQM..

FOTOBHOCTH M CITOCOOHOCTU K CAMOPa3BUTHIO M PEAIM3AIMUA TBOPYECKOr0 MOTCHIMAIA B JlyXOBHO#M ¥ PEAMETHO MPOLYKTUBHOH AEATENLHOCTH 32 CHET
pa3BHTHS UX 0OPA3HOrO, AITOPUTMHUYECKOrO H JIOTHYECKOrO MBILILICHHS, FOTOBHOCTH K MOBBILICHHUIO CBOETr0 00pa30BaTEIbHOrO yPOBHS H IIPOIODKCHHIO
00y4eHusl C UCNIONIb30BAHHEM CPENICTB M METOTIOB unpopmaruxu u UKT;

untepeca k uagopmarike u MKT, cTpemieHHe HCTIONL30BaTh NOJTY YCHHBIC 3HAHMS B POLIECCE 00y4eHHst IPYTUM NPEAMETaM U B JKM3HH,
CTpEMJIEHHE KCTIONB30BaTh MOJTY YCHHBIC 3HAHUS B POLIECCe 00yueHus APYTHM TPEIMETaM H B JKHU3HH,

CTIOCOGHOCTD YBA3ATH y4eOHOE COIEPIKAHNE C COOCTBEHHBIM XMU3HEHHBIM ONBITOM H JIMYHBIMA CMBICTAMH,

Memanpeomemubie pe3yibmambl

Pezynamuenuie:

Ob6yuarowuiicss Hay4umcsi.

e CaMOCTOSTENLHO OOHAPYXKUBaTh U (OPMYIIHPOBATH NPOOIEMY B WHIAMBUYaJIbHOU YUEOHOM 1A TeIbHOCTH,

e  BBHUIBMIaTb BEPCHH PELICHUS MPOOIEMbI, 0CO3HABATH KOHCUHBIH PE3Y/IbTAT, BHIOMPATH CPEACTBA AOCTIKEHMS LIENIH U3 MPEJUIOKEHHBIX MIIH MX HCKaTh
CaMOCTOSITENBHO;

e COCTaB/ATH (MHIMBUIYAIBHO WM B IPYIINE) UIAH PELICHUSA npo6aeMbI (BBITOTHEHHS TBOPYECKOH nox6upaTh K Kaxa0# npodreme (3anage)
aJIeKBaTHYIO €ii TCOPETHIECKYI0 MOZIETIb,

e paboras MO NPE/UIOKEHHOMY HIIA CAaMOCTOSTENILHO COCTAB/ICHHOMY IUIaHY, HCTONIB30BATE Hapsay C OCHOBHBIMHM U JIONIOJIHUTENIBHBIE CPEACTBA
(cripaBO4Hast IUTEPATYPa, CII0KHBIE IIPHOOPEI, KOMITBIOTED);

e paboTaTh MO CAMOCTOSATENLHO COCTABJICHHOMY IUIaHY, CBEPSACH C HUM M C LIEIBIO HeSTeTBHOCTH, UCTIPABJisis OLIUOKH, MCIOJIB3Y sl CAMOCTOATEIBHO
rionobpaHHbIe cpeacTBa (B ToM uncne u MHTepHeT);

e yMETh OLICHUTH CTEICHb YCIICIIHOCTH CBOEH MHAMBH/YAJIbHOM 00pa30BaTENbHOM ACATEIHOCTH,

e aBaTh OLICHKY CBOMM JITYHOCTHBIM KaueCTBAM U Y€pPTaM Xapakrepa («KaKOB 51»), ONPEENATh HATIPABIICHHUS CBOETO Pa3BHTHSA («xaK|M 5 XO4y CTaThy,
«4TO MHE Il 3TOTO HAJO CIENATHY ).

e  yuMTHIBaTh IPABHJIO B IUIAHMPOBAHNH 1 KOHTPOJIC crocoba peleHus,

e  OCYLIECTBJISATH HTOTOBBIH H TOLIATOBbIH KOHTPOJIb 110 PE3YJIbTATY,



IlnannpyemMbie pe3yabTaThl 0CBOCHHS 00y4al0MHMHCH NPOrPaAMMBI BHEYPO4HOil AeATeIbHOCTH
«Pobororexnuka Ha 0aze Arduino»

U3ydeHue Kypea BHEYPOUHOM AESTETLHOCTH 110 MH(MOPMATHKE B 5-9 KIIACCE BHOCHT 3HAYMTENBHBIH BKIIA/ B IOCTIKCHHE INIABHBIX LE/IEH OCHOBHOTO obmero

obpa3oBaHus, cIOCOOCTBYS:
- Pa3BUTHIO OOMIEYYEOHBIX YMEHHIA M HABBIKOB Ha OCHOBE CPEICTB H MeTo10B MH(popmaTvky 1 KT, B TOM uHCIIe OBIAICHHIO YMEHASIMU pabotats €
pasIMYHBIME BAZAMH HHQOPMAIIMH, CAMOCTOSITENHHO TUIAHHPOBATH M OCYIIECTBIIATS MHIMBUIYTBHYIO H KOJUIEKTUBHY 0 HH(OPMAITHOHHYTO IEATENBHOCTD,

NPEICTABIIATh U OLCHUBATh €€ PE3YIbTATHI,
- IIeJICHAMNPABCHHOMY (POPMHPOBAHUE TAKUX 0OIIEYYeOHBIX IOHATHHN, KaK «MHPOPMALKSY), COOOLICHHUE», «IAHHBIEY, «ATITOPHTMY, «TIPOrpaMMa» U Ip.;
- BOCIIMTAHHIO OTBETCTBEHHOIO ¥ W30UPATEILHOTO OTHOIICHUS K MHPOPMALIMHK, Pa3BUTHIO IO3HABATEIbHBIX, HHTEJUICKTYaJIbHbIX ¥ TBOPIECKHX cnocobHocTel

YYaIHXCSL.

B xo71e M3y4enns Kypca A0CTHIaloTCs CEAYIoLpe 00pa3oBaTebHbIE PE3ybTaThl, chopMupoBanHbie B DeepatbHOM roCy 1apCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTEe OCHOBHOTO 00INEro 00pa3oBaHms.

- YMEHHe CaMOCTOSTE/HO TLIAHHPOBATh My TH JOCTIDKEHUS LIENICH, B TOM YHCJIE abTEPHATUBHBIE, OCO3HAHHO BHIOMPATH Hanbosee 3PeKTUBHBIE CTIOCOOBI
peleHus y4eOHbIX M TO3HABATENBHBIX 33144,

- YMEHHE COOTHOCHTE CBOM JIEHCTBHS C TUIAHMPYEMbIMH PE3YJIbTaTaMH, OCYIIECTBIISTh KOHTPOJIb CBOCH JCATEILHOCTH B MPOLECCE NOCTIKCHUSA pe3y IbTara,
OTIpPENENATH CTIOCOObI NEHCTBHSA B PAMKAX MPEUIOKEHHBIX YCJIOBHH 1 TpeOOBaHMIA, KOPPEKTUPOBATH CBOH NEHCTBHSA B COOTBETCTBUH C M3MEHSIOIIEHCS
CUTYaLHEH,

- YMEHHE OLICHABATh MPABMILHOCTH BBINIOJIHEHHS y4eOHOM 3a/1a4u, COOCTBEHHbIE BO3MOXKHOCTH €€ PEILICHHS,

- BIIaICHAE OCHOBAaM¥ CAMOKOHTPOJISI, CAMOOLICHKH, PUHSTHS PEILUCHNIT M OCYLIECTBIIEHHS OCO3HAHHOTO BHIOOPA B y4EOHOH U TI03HABATE/ILHON JECATENBHOCTH,
- YMEHHE OPraHn30BbIBATh YUeOHOE COTPYTHHYECTBO M COBMECTHYIO AEATENBHOCTD C YIUTE/IEM 1 CBEPCTHUKAMK, padOTaTh HHIMBHIYAJIBHO M B IPYMIIC;

- HAXOJMTH 00IIEe PELIEHHE W Pa3pemaTh KOHQIHKTBI HA OCHOBE COTJIACOBAHMSI MO3ULIMI U yUeTa HHTEPECOB;

- popMyIIpOBaTH ApryMEHTHPOBATh ¥ OTCTAWBATH CBOC MHEHHE,

- (DOPMHPOBaHHE U Pa3BUTHE KOMIETEHTHOCTH B 06/1aCTH HCIIONIB30BaHNA HH(POPMAIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOIOTHH.

Juunocmmusie pes3yibmanibl

YV obyuaiowezocs 6yoym céhopmuposanivt:

npeacTaBiIeHNs 06 MHPOPMAIMY KaK BAKHEHIIEM CTPATErMYECKOM PECYPCE Pa3BHTHS JTMYHOCTH, FOCY 1apCTBa, 0011ecTBa;
TIOHMMAHKE POJIM HHPOPMALMOHHBIX MPOLIECCOB B COBPEMEHHOM MUPE;
BJIa/ICHHE TIEPBUYHBIMU HABLIKAME aHAJIM3a ¥ KPUTHYHOMN OLICHKH 10Ty4aeMoi MH(pOpMALIK;,

OTBECTCTBCHHOC OTHOILICHHC K :mﬁomugwgs C Y4ETOM MPABOBbIX U ITUIECKUX ACIICKTOB €€ PaCIPOCTPAHCHHUA,



CBA3aTbCA € UMPPOBLIM AaTYMKOM TEMNEPATYPbl, BO3BPALIAIOLIMM pesy/ibTaT U3MEPEHUI B rpaaycax, a He B BUAe NPOU3BOJIbHOTO aHa/IoroBOTO 3Ha4YeH!s.
PaccmoTpAaT 6ubanoteky SPI 8 Arduino IDE 1 annapaTHbie cpeAcTsa naatel Arduino 41a noAKNo4YeHns undposoro noteHumometpa. C nomotupsio uudposoro
noTeHuMomeTpa bygem peryiMposaTtb APKOCTb CBETOAMOAA U TPOMKOCTb AMHAMMKA, YTO NMO3BOINT CO34aTb NPOCTOE YCTPOWCTBO, popmupyioLiiee CBETOBbIE U
3ByKoBble 3¢ deKTbl. Mpy NPOEKTMPOBaHMM aBTOHOMHbIX YCTPOWCTB CTapaloTca cienaTh Tak, 4tobbl ux paboTa He 3aBucena OT KOMMblOTepPa. [o cux nop ana
oTo6paxeHna MHPopmaLmm, 6onee CNOXKHOM, YeM BKIOYEHME MHANKATOPa, Ham Tpe6oBasICA BHELWHUI KOMNbIoTep. TaK e B 3TOM pasje/ie y4alecs Y3HaIoT, Kak
nogkatoumntb LCD K naate Arduino, Kak ucnosbsosatb 6ubanoreky Arduino LiquidCrystal 4ns BbiBoAa TeKCTa M NPOKU3BO/IbHbIX N0/1b30BATE/IbCKUX CUMBO/IOB Ha 3KpaH
YKUAKOKPUCTaNIMYECKOTo AMcnnen. M3yuns OCHOBbI, ONUPAACh Ha OMbIT NPeAbIAYLIMX FNaB, yyalmecs 6yayT UMeTb BOSMOXHOCTb CO34aTb npoctoi npubop,
M3MepSIoLLMIA M NOKa3bIBaIOLMIA TEMNepaTypy, @ TaK)Ke BK/IOYAIOWMIA BEHTUAATOP ANA oxnaxaenua. XK-gucnnen 6yaer oTobpakaTtb MHPopmaLMio O TemnepaType,
3BYKOBOM CMTHan OT AMHAMMUKa NpeaynpeauT O NOBbILEHUN TEMNEPATYPbl, @ BEHTUIATOP BKIIOYUTCA aBTOMATUHECKM A8 OXIAKAEHNUA.
10. Moaxouenue Arduino k Marepuery
B nocneHeM pasjesie yyalimecs pacCMOTPAT UCNONb30BaHMe NiaThl paciumpenusa Arduino Ethernet shield gns cosganua Be6-CcTpaHuLbl M OTNPaBKN AaHHbIX B
CeTb. Yyalumecs y3HaloT o Tonosoruu Cetu, o co3iaHumn MHTepHeT-caiiTa, 06 MCNOAb30BaHMM CTOPOHHWX CEPBMCOB PErMCTpaunmu UMeH 415 NOAKNI0HEHUA Arduino k
BcemupHOW nayTuHe.
11. IlpoexTHas AeATEABLHOCTD
B xadecTBe MOABEACHUS UTOra MPOMACHHOIO MAaTEPHAIa 3a rOJl y4aluMCs Ha BBIOOp Oy Ay T MPEAJIOKEHBI IPOEKTHI, & TAKOKE MHAWBUY alIbHOE 3a1aHUE B
COOTBETCTBHHM C MPOMICHHBIM MaTepuanoM. I1ocrie BrinonHeHus BeexX paboT, a TaloKe MOIHbIH UX pa3dop NepBbIi roj 00y9eHUs CUUTAETCH OKOHYCHHBIM.



JaHHbIe ¢ miaThl Arduino Ha KOMIBIOTED Yepe3 MOCIeI0BATENbHbIH uHTEpEIiC, 9TO OTKPHIBAET OTPOMHBIC BO3MOXKHOCTH /ISt CO3/IaHHs Oosiee CIOKHBIX
CHCTEM, CTIOCOOHBIX TEpeiaBaTh JaHHbIE 00 OKPYKAKOLIEH CPEIe Ha KOMIIBIOTED.

4. HcnoHUTEILHBIE MEXaHH3MbI

OCHOBBIBASCh HA MPOLLJION IJ1aBE y4alUecs Hay IMTUCh N0JIy9aTh HH(OPMALMIO U3 OKpYKatomei cperbl. Ho kak ynpasisTs 3THM mupom? Muranue
CBETONMO/A ¥ ABTOMATHYECKAs PETyJIMPOBKa APKOCTH HOYHHKA HEIUIOXOH Pe3yIbTaT. Ho juis peiueHus Apyroro pozaa 3ajad 3Toro Majo. Jlurarenu u
TIPUMBO/IbL, @ TAKOKE TPAH3UCTOPBI ITO3BOJIAT OCYIECTBIIATH C OMOIIBIO Arduino peansHbie pusmueckue aekcTBus. COCAUHsASA NBATaTENHN C miatoit Arduino,
MOKHO YIIPaBJIATh POGOTAMH, CO31aBaTh MEXaHHYECKHE MAHUITY I TOPBL, IEPEMEIIATE IATHHKH 1 nenath MHOroe apyroe. B aTom pasaene ydaimuecs y3HarT,
KaK 3aIlyCKaTh JBUIaTEIH MOCTOSHHOIO TOKa, KaK paboTath C TPAH3UCTOPAMH M YIIPABJIATE CEPBONABHIATEIIAMH. OcBOUB 3T0, y4alMecs CMOTYT CO31aTh
JaT4YMK PACCTOSHUSA, CIIOCOOHBIH OMPEACIATh PACIIONIOKECHUC 6IM3IEKALMX 00BEKTOB. DTOT JATUMK HACATBHO MOAXOINUT, HAIIPUMED, U1 YCTAHOBKH Ha
ABTOHOMHOM JBIXKyIeMcsi pobote. [1o 3aBepiieHnH pasziena yyaimecs NpUOOPETYT HABBIKHU, TOCTATOYHBIE JUIs pa3paboTKU NO-HACTOSAIIEMY HHTEPAKTUBHOIO
yCTpOHCTBA.

S IIpoexTHas XeATEIbHOCTH

B kauecTBe MOABEICHUS UTOTa MPOHACHHOr0 MaTepraa 3a roj yJalumes Ha BHIOOp Oy Ly T NPEUIOKEHBI TIPOEKTBL, 4 TAKKE HHAMBU/YaIbHOC 3a/1aHHE B

COOTBETCTBHH C TIPOMIEHHBIM MaTepraioM. [1ocie BbINMOJTHEH S BCEX paboT, a TaKoKe MOJHBIA KX pa3dop NepBbIk rox 00y4eHHUS CIUTAETCS OKOHYCHHBIM.

6. PaGora co 3ByKOM

DTOT pa3zes NOCBALIECHA CO3/IaHUIO 3BYKa C IOMOIIBIO Arduino. 'eHepHpoBaTh 3BYK € MOMOLIBI0 Arduino MOXXHO HECKOJIBKMMH crocobamu. B aTom
pasxkene OyayT pacCCMOTPEHBI HECKOJIBKO CrI0COGOB: MEPBbIii, UCTIONB30BaHAE GYHKIMH tone (), KOTOPYIO MbI PACCMOTPHM B nanHoM riase. CylmecTByOT
TAKOKE Pa3IMYHbIC JOTNOTHUTE/BHBIC UIAThI, MOAKIIFOIACMBIC K OCHOBHOIi ate Arduino ¢ MOMOILBIO IITHIPEBbIX PA3bEMOB M PACHIMPAIOMINEC MY 3bIKAJIBHBIC
BO3MOKHOCTH Arduino.

7 USB u nocjenoBareibHbIH HHTEpdeiic

B 3TOM pazziene paccMaTpUBAeTCA BCE, YTO yHalMMCA HEOOXOMMMO 3HATh 0 MojcoeauHeHHH ATrduino K KOMIBIOTEPY YEPe3 USB 1 nepeiaye JaHHBIX MEXKIY HUMH. Y

pasmuHbIX WiaT Arduino pasHbie BO3MOXKXHOCTH NOCIEA0BATENHHOTO COCAMHEHNA, H B JJAHHOM pa3zienie OyIeT paCCMOTPEHBI MPOEKTHI C KOKABIM M3 HHX, YTOOBI
O3HAKOMUBILIMCH CO BCEMH, 3aT€M HMCIIOJIb30BaTh MX MaKCHUMAaJIbHO w@%omﬁﬁwm—o.

8. CaBuroBbie perucTpbi

B sTOM paszene ydameecs y3HaroT, KaK paboTarh CO CABHIOBbIMU PETUCTPAMH, PACCMOTPAT MPOrPaMMHOE obecrneuenue u 060pyOoBaHKUe, HEOOXOMMBIC JUIA TOTO,
4TOGHI PACIIMPHTH BO3MOXKHOCTH LM(POBBIX BBIXOJIOB IUIATh Arduino. TToapo6HO OHMCaHHbIE IPUMEPHI IO3HAKOMAT Y4AIIUXCS CO CIBHTOBBIMM PETMCTPaMH U MOMOTYT
paszobpaTscs B POCKTHPOBAHHMH Y CTPOHCTB C GOJTBIIAM KOMMYECTBOM IM(POBBIX BEIXOJOB. B KOHIIE 3TOM Ii1aBbl y4ammecs nonpobyroT OTBETHTH Ha Bompoc: "UTo Oyer,
eCITH 3aKOHYATCS KOHTaKThI ruiatel Arduino?" Koraa BEMHMCIMTENbHON MOITHOCTH Arduino Uno BIIOJIHE XBaTaeT, HO HEJOCTATOYHO IU(POBBIX BHIXOJOB, MOXHO MPOCTO
JI00ABHTH HECKOJIBKO CIBHTOBBIX PErMCTPOB. ITO Oy/eT JAeIIeBie U KOMIAKTHES, YeM BBIOOP Gosee MonrHOM rmnarel. OXHAKO MPOTPaMMHBIN KOl OK&KETCH CIIOKHEE, U
BO3MOKHO MOTpeOyeTcs 6OMbIIE BPEMEHH JUlA €70 OTIaAKH.

9. Hurepdeiicyl nepeaatiu JaHHbIX

B 3TOM pa3fe/ie pacCMOTPUM HECKO/IbKO Pas/IMiHbiX BOSMOXKHOCTEN Nepeayun AaHHbIX MeXay Arduino v NOAKMIO4AEMbIMM K Hell YCTPOMCB: WKHY I°C, BCTPOeHHy!I0

6ubauoTeKy SPI, a Tak e BO3MOKHOCTb NOAKNIOYATD LCD aucnnelt k naatam Arduino. Yyalumecs No3HaKOMATCA C NPOTOKO/I0M 12C ¥ UCNOAb3YIOT ero, YTobbl



4. Onucanne HEHHOCTHBIX OPHEHTHPOB COAEPKAHHA y9eOHOr0 Kypca

BHeypouHas AeSTeNbHOCTD 10 POOOTOTEXHUKE UMEET OOBIIOE 00Pa30BATEIBHOE U BOCITUTATE/ILHOE 3HAUYCHHE.

BriafeHue HaBBIKAMHE IIOCTPOSHHUS POGOTOTEXHHUKH Ceifuac BOCTPeGOBAHO NPAaKTHYECKH B JH000# cepe IKOHOMUKH, & BHICOKOKBATM(HIIMPOBAHHBIC
CTIENMATNCTBI, 00/Iafaroye 3HaHUsAMH B 00/1aCTH pOOOTOTEXHUKH M MEXaTPOHUKH KpaliHe BOCTpeOoBaHbl. M3Ha4allbHO BOXKHO B yYAIIMXCSA HIKOJIBL,
cOpPMUPOBATH I BBISBHT, KETAHHE U CTIOCOOHOCTH K TEXHUYECKOM Cepe AESTETbHOCTA. A B COBPEMEHHOM MHPE C Y4ETOM TOrO Kak OBICTPO Pa3BHBAIOTCS
TEXHOJIOTHH ¥ KaK POCTy HH(OPMALMOHHbIE 00BEMBI, TAKUX CHICLIAAIMCTOB JIyYllle HAYMHAT TOTOBUTH CO LIKOIbHON CKAMbH.

VHHKaTbHOCTh 00pa30BaTebHON POOOTOTEXHUKH 3aKITI0YAETCS B BO3MOXHOCTH 00BETMHUTL KOHCTPYHPOBAHKE ¥ IIPOT PAMMHUPOBAHHE B OTHOM KypCE, 4TO
CHOCOOCTBYET MHTErPUPOBAHHIO TPETIONaBaHksl HHPOPMATHKH, MATEMATHKH, (PU3HKK, YEPUICHHS, ECTECTBEHHBIX HAYK C Pa3BUTHEM WEDKEHEPHOTO MBIIIUICHHS,
Yepe3 TEXHMYECKOE TBOPYECTBO. TEXHHYECKOE TBOPYECTBO — MOLIHBIN HHCTPYMEHT CHHTE3a 3HAHMIH, 32K/Ia{bIBAIOIIAH TIPOYHBIC OCHOBBI CHCTEMHOTO
MBILICHUS.

[IporpamMMa COCTOMT U3 9 TEOPETHUECKHX PAa3/eioB U 2 IPOEKTHBIX. B KOHIIE KaXI0ro rojia 00y4eHHUs IPE/IOIAracTCs 410 00y JarOLMECs BBITOJHAIOT
HEBOBLION MPOeKT. JIaHHKIH MPOEKT OyAET MOKA3BIBATH CTENEHb 00y 4eHHOCTH yYaIlerocs U Mo3BOJIMTh CHOpMUpOBATE AU HEPEHLIMPY MBI NOAXON K €ro
JabHEeHeMy 00y4eHHIO

Pasoensi:

1. BBegenue B poOOTOTEXHHKY.

Paszen MO3HAKOMMT YHalIUXcs C TIOHATHEM POGOTOTEXHUKA, POOOT, a Takke ¢ camoii miaTol Arduino. ByayT pacckasans 6a30Bbie IIOHSTHS, KOTOPbIE
6y yT HCIIOIB30BATECA IPH pabote ¢ Arduino. EE pasmiuHblie BApHaHThI peCTaBieHHs. Bo3MOXKHOCTH, KOTOPbIMU OHA 00J1a/aeT U TeXHUKA O€30macHOCTH
npu paboTe ¢ miaToi. Yuanmecs nosHakomates ¢ Arduino IDE u paccmoTpsT, KakuM 00pa3oM NPOUCXOUT NPOrPAMMHUPOBAHHE TLIATEL. B 3aBepmieHun
JIaHHOTO pa3zielia, ydaluecs PacCMOTPAT 6a30BY10 MporpamMMy miaThl Arduino ¥ CaMu 3amuuly T IPOrpaMMy Ha IUIaTy CJIETKa B BUIOW3MEHEHHOM BapHAHTE.

2. Iu¢possie kOHTaKTHI BBOAa-BbiB0Aa 1 IIIUM

B 3T0ii r71aBe yualecs y3HaKT 0 MAKETHOH IUIaTe M KaK C Hell paboTaTh, a TaKoKe H3y4aT/BCIIOMHAT 3akoH Oma 1 (popmyJty uist pacuéTa MOIHOCTH
II0CIIE Yero IPHCTYIHS K pa3paboTKe HOBBIX MPOEKTOB: MO3HAKOMSTCS C BO3MOXKHOCTAMH LE(POBBIX BX0110B Arduino, y3Haete o noatsrusarommx (pull-up) u
craruBaonux (pull-down) pe3ucTopax u HaydaTcs YpasisiTh LHPOBBIMH BIXOHaMH. Y 6OIBIIMHCTBA AT Arduino HET aHAJIOTOBBIX BRIXO/IOB, HO MX
MOYKHO 9MYJTHPOBAT C TIOMOIIBIO IIMPOTHO-UMITYJICHOM Moay sy ([IIMM). B riase 6yznet pacckasaHo, kak chopmuposats [ITMM-curnan. B 3aBepiienue
3TOrO paszieia, yyalmecs CMOTYT co31aTh HOUYHuK Ha RGB-ceeTonuozne.

3. PaboTa ¢ aHAJI0rOBbIM CHTHAJIOM

Pa3zien moCBsIIEH MeToIaM NpeoOpa3oBaHHusl aHATIOrOBbIX BEMYMH B LIM(POBbIE 3HAUCHNS, KOTOPBIE MOTYT ObITh POAHAIN3HPOBAHBI
MHKPOKOHTpoJIepoM Arduino. Yuaumecs y3HaIOT O Pa3IHUMIX MEXTY aHaJIOTOBBIMA M LM(POBBIMK CHTHAJIAMH U O crocobe nmpeodpa3oBaHNK ONHUX B
npyrue. Taioke 6yayT paccMOTPEHbI AHATIOTOBbIE NATIHKH, KOTOPBIE MOTYT B3aMMONIEHCTBOBATH C Miatoi Arduino. OCHOBBIBASICh HA MATEpPHase MPEBIAYIIEIO
pasjiena, yqauiuecs CMOryT Z00aBHTh HaTYHK CBETA JUIS aBTOMATHUECKOTO H3MEHEHHS HACTPOEK HOYHMKA. A TakOKE Y3HAIOT, KaK OTIPAB/IATh aHAJIOTOBbIE



3. MecTo B ILIaHEe BHEYPOUYHOH JeITeJIbHOCTH

[IporpaMma BHEYPOYHOM JEATETHHOCTH 110 OOIIEKY IbTY PHOMY HANpaB/ICHUIO «PoboToTexHuka Ha 6aze Arduino» MpeHAsHAYeHa Ui 00ydarommxcs 5-9
KJIACCOB M PACCUMTAHA Ha MIPOBEIEHHE 2 Yaca B HEMICIIO (68 uacos B rox). Beero: 136 4acoB. 3aHsTHs POBOMATCS TOC/IE BCEX YPOKOB OCHOBHOTO pacnucaHus,

MPOIOJDKHTEIBHOCTE COOTBETCTBYET PEKOMEHAALMAM CanlTuH, T.€. 45 MUHYT.
undopmaTuky. Kype MOXeT BECTH yuuTeN b HHPOPMATHKH.

3aHATHS POBOJSTCS B CIIELMANLHO 000y 10BaHHOM y4eOHOM KabuHeTe

VueGHBI KypC PeaTu3yercs 3a C4eT BAPHATUBHOTO KOMIIOHEHTa, (hOPMUPYEMOr0 yHaCcTHUKAMH o6pazoBartenbHOTO nporuecca. Menonp3yercs Bpems,

OTBECHHOE Ha BHCYPOUIHYIO ACATCILHOCTD.



IIpeovasnaemblii pe3ynomam 6 KOHUe yuebnozo zooa:

OCYIIIECTB/IEHHE COOPKH HE MEHEE 5 MOZIEeNeH poOOTOB;
CO3IaHHE MHIMBHIY AJIbHBIX KOHCTPYKTOPCKHX MPOEKTOB,
CO3/1aHHE KOJUIEKTHBHOTO BBICTABOYHOTO MPOCKTA;

y4acTHE B COPEBHOBAHMAX U MEPONPHATHSAX PA3IATHOrO YPOBHS.



NKNKNK
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8. YueOHo-MeTOANYECKOE H MATEPHAIBHO — TEXHHYECKOE o0ecnieueHHe 00pa3oBaTe/IbHOrO npouecca

MartepuanbHo — TEXHHYECKOE ofecnedyenne
060pyI0BaHKE /IS IEMOHCTPALMH MYJIbTUMEIUIMHBIX IIPOrPaMM U NPE3CHTAIMI (KOMITBIOTED, MyJIbTUMEAUHHBIN IIPOEKTOD).
[1K yyenuka
[IK yuurens
JlokansHas ceTh
Habop Arduino

IIporpammuoe oGecnevuenne:
Arduino IDE

Notepad++

Google Chrome



49-50| Coopka cxemsl H-mMocTa

51 [YnpaBieHue cepBOABUIaTeieM

52 |KoHTpOJIEp CEPBOABHIaTE IS

53-54[PaguaibHOE N3MEPEHHE PACCTOSTHHUA

DO | ek | | BN

Paznen 5. IpoexTHas nesreabHOCTh (14 yacoB)

55 | Beibop mpoekTa 13 NpeUI0KEHHOTO CIIHCKa

56 |IlnaHupoBanue pean3alin

57-58| MonempoBaHue IIPOEKTa Ha KOMIIBIOTEPE

59-60| [ToaroroBka Bcex TpeOYEMBIX MaTEPHANIOB U JeTalen .
e pedy p - 1. Moii mpoekt poboTH3aimu rporecca

Ha 0a3ze Arduino

61-62| CO0opKka U HaCTPOiKa NPOEKTa

63-64| Hanmcanue v oT1aaKa nporpaMmal

65-66| TecTupoBaHue MPOTOTHIIA ¥ OTJIAKA

67-68| OnieHKa MPOEKTOB

Hroro: 68 uacos




Pa3zpen 3. PaGora ¢ anasioroBeiM caruajiom (15 9aco)

TOKa ¢ MoMoubs H-Mocta

21 |AHanoroBsiif ¥ HUQPOBOI CUTHAI 1
22 |CpaBHEHHE aHAJIOTOBOTO U LU(POBOro CUrHAIA 1. CuMTHEBAHKE AHAIOrOBOIO 1
23 Mocos - CUrHasIa 1
peoOpa3oBaHKe U3 aHAJIOrOBOTO CUTHAJIA B IM(PPOBOIA 2. VCIIOB30BAHHE MOTERIHOMETPA
. 3. TI'mpockon u akcenepoMeT
24-25/CunThIBaHAE aHAIOTOBBIX JAaTYMKOB ¢ Arduino P P P 2
4. M3mepeHue Temrieparypsl IpH
IIOMOLIM TEPMOMETPa
26-27YUuTaeM JaHHBIE MTPY IOMOIIH TOTEHIIHOMETPA PR TCpMoNEID .
COIPOTHUBJICHUS (WU
TEPMOTIAPHI
28-29|AHaIOrOBBIE NATIYUKU P ﬁ ) . -
5. Ilpoexr “/lenuresb HanPsHKEHHS
30-31|/laTyuk TemMIIepaTyphl 6. Peryimpoanue aHaiorooro 2
BBIX0/1a IIPY MOMOIIM CUTHAJIA Ha
32-33|Pe3uCTHBHBIN JeIUTE b HATIPSHKEHHS AHAJIOTOBOM BXOZIC 2
34-35|YipaBjieHUE aHAIOT. BBIXOaMH IIPH TIOMOIIM AHAJIOT. BXOJI0B 2
Pazpen 4. Ucnosnurebable Mexanu3mbl (19 wacos)
36-37//IBuraTelib IOCTOSHHOTO TOKA
38-39(CxeMa BKIIFOUCHHUS ABUTATENS IIOCTOSHHOTO TOKA 2
40-41{TpaH3ucTop Kak nepexrodareib 2
42-43[ToakmoyeHue ABUrareis 2
44-45YipaBieHue aBurareneM rnpu nomomw LLHIMM 2
46 |[H-moct 1
47-48 YIIpaBJleHHE HaNpaBiIeHUEM BPALIEHHS [BHMIarejs IOCTOSHHOTO) )




7. TemMaTHYecKoe IUIAHAPOBAHHE 3AHATHII BHEypouHOii AesiTe1bHOCTH "[IporpammupoBanne Ha C++"

Paznen 1. Beeaenne B po6oToTexHHKY (6 1acoB)

Ha3Banue TeMbl YPOKa IIpakTHyeckas 9acTh Koa Bo yacos

1 [Texnuxa Ge3onacHocTH. YTo Takoe poOGOTOTEXHHUKA? 1

1. Arduino IDE

2 [BaaxkomcTBO ¢ Tuiaroi Arduino L o e BT 1
3-4 [BuaxomctBo ¢ Arduino IDE 2
5-6 |[lepBblii 3a11yCK U N€pBasd IporpamMma 2

Paznen 2. llndposbie KonTakTsl BBoAa-BbiBoAa H [IINM (14 uacos)
7 |LudpoBbic KOHTAKTHI 1
8 [[TogxovyeHUE BHEIIHErO CBETOANOIA 1
9-12 Baxon Oma u popmyna pacyéTa MOIIHOCTH 4
1. Pacuém mowHocmu c6emoouooa
13-14{[IporpamMmmupoBaHye IU(PPOBLIX BHIBOAOB 2. Jluckpemnoe nepexntoyerue 2
3. Ilupommo-umnynoCHas MOOYIAYUS
15-16{[LInpOTHO-MMITY JIbCHAs MOy IS 4. Ilepexmouamens RGB 2
ceemoouooa
17-18|CunThiBaHKe CUTHANA € LIA(PPOBOro BX01a 2
19-20Ypasnsiemsiit RGB ceTonmon 2




6. Conepixanue Kypca BHEYPOUHOIi JeATEILHOCTH ¢ YKA3aHHEM ¢opm opranu3anuu ¥ BHAOB AeATeIbHOCTH

Bua Baeypounoii

Yposens pe3yiibTaToB

IpenmymecrBennnie

Ozxkupaemelii pe3yiabTar

AeATEeIbHOCTH BHEYPOYHOIi obpa3oBaTe/ibabIe GOpPMbI
ACATCIBHOCTH AOCTH/KCHHHA pe3y/ibTaTra
Ho3uaBarenbHas 1. IlproGpeTenne MKOIBHUKOM | BHKTOPHHDI, 103HABATELHEIC urpel, | BaaumoneiicTBue yueHuka ¢ yunrenem.
AeSiTeJIbHOCTD HAY4HBIX 3HAHHM 110 MPEAMETY. | MO3HABATEIbHBIE OECe bl ITprobpereHne MIKOIBHUKOM HAYYHbIX

Iean: CriocobcTBOBaTH
BO3HMKHOBEHHIO Y
YYaIIHUXCS CTPEMIICHHS K
IIOMCKY HOBOTO,
PaCIIMPEHUIO KPyro3opa,
(dopmupoBauue
TIO3UTUBHOTO OTHOIICHHUS K
y4€OHO-ITO3HABATEILHOM
IEATEIBHOCTH.
PeanuzoBsiBats
NOTPEOHOCTD B 3HAHUAX
BBIXOAAIIUX 32 MPEACIIbI
OOIT OO0 u
(bOpMHUPOBAHKIO HAYYHOTO
NOAX0/1a K MPEMETY

3HAHHMH 110 PEAMETY.

2. ®OpMHUPOBaHHE LIEHHOCTHOTO
OTHOIIEHUS K COLUAJIbHOM
PEaNbHOCTH

OO1iecTBeHHBIH CMOTP 3HAHUIA.
JleTckue uccnenoBaTebCKue
TPOEKTBI

BsaumoneiicTBHe yueHHKOB MEXTy COGO
Ha ypoBHe Knacca. [lonyuenue omsita
OCYIIECTBIICHHS IPOEKTHOM NEATEILHOCTH,
OIbITA MEPEKUBAHUS U TIO3UTHBHOIO
OTHOIICHHMS K PEAJIBHBIM PE3yJIbTATaM.

3. [Tonyyenue onsita
CaMOCTOSATEILHOTO COLHAIEHOTO
JEHCTBUS

BHenkonsHeIe akimu
NI03HABATE/IbHON HANPaBICHHOCTH
(omaMrHanbl, KOHPEpEHLMH
YYAIMXCs, HHTEJUIEKTYall.
MapagoHsI).

BzauMoneiicTBre KOJIBHUKOB C
COLIMAIBHBIMH CyOBEKTAMHU BHYTPH LIKOJIBI
U BHE €€,




Obyuarowuiics ROAYYUN 603MOICHOCTL HAYYUmMsCi.

YYUTHIBATH PA3HbIC MHCHHS ¥ CTPEMHTBCS K KOOPIAMHALMH PasiIHTHbIX MIO3ULUH B COTPY AHUYECTBE,

KOHTPOJIMPOBaTh ICHCTBUS NAPTHEPA,

JOTOBapHBATECS 1 IPUXOIMTH K O0LIEMY PELICHHIO B COBMECTHO#H ACATENBHOCTH, B TOM HHUCIIC B CHTYalli¥ CTOJIKHOBEHHS HHTEPECOB.
MPOSIBIIATH MHALMATHBY B y4€OHONO3HABATEILHOM NEATENLHOCTH,

Obyuaowuiicss Hay4yumcsi:

Ipeomemmuvie pe3yiomamsl:

e  HaBHIKAM AITOPUTMHUIECKOTO MBIILICHHS 1 MOHUMAHHIO HEOOXOMUMOCTH (hopMaTbHOrO ONIMCAHMSI aJITOPUTMOB;

e TIOHSATHIO CJIOHOCTH aJrOPUTMA, 3HAHHUIO OCHOBHBIX aJITOPHTMOB,

e BJAJETH CTAHAAPTHHIMU NPUEMAMHI HATMCAHWS HA SI3bIKE POTPAMMUPOBAHNS IPOTPAMMBI LTS PEILCHHA CTaHJAPTHOM 3a1a4M C MCIIOJIb30BaHHEM
OCHOBHBIX KOHCTPYKIIHI1 TPOrPaMMHUPOBAHHS 1 OTJIA/IKH ITPOTPaMM;

e  yMEHHIO IOHUMATh MPOTrPAMMBbI, HAITMCAHHBIC Ha BHIOPAHHOM IIJIsi U3YYECHHS A3BIKE

Obyuarowuiicst NOJIYVHUNT 803MOICHOCHb HQYYUmMoscCs.

e HOBBIM 3HAHMAM B PaMKax y4eGHOro MPEIMETA, Ero NPeoOPasoBaHHI0 1 NPUMEHEHHUIO B y4eOHBIX, y4eOHO-IPOSKTHBIX M COLMANBHO-TIPOEKTHBIX
CHTYaIMsAX, HAYYHBIM IPEICTABJIEHASIM O KIIIOYEBBIX TEOPHSX, THIIAX M BHIAX OTHOILEHMH, BIaJICHAIO HAYYHOH TEPMHHOJIOTHEH, KITIOYEBBIMH
MOHSATUSAMHU, METOJAMH U IIPUEMAMH.



® OLCHMBATh NPABHIBHOCTD BBIOTHEHHS ICHCTBUI HA YPOBHE aIeKBATHON PETPOCIIEKTUBHOM OLIEHKH,
® BHOCHTh HCOOXOIMMBIE KOPPEKTHBHI B ICHCTBHE MOCIIE €r0 3aBEPLICHHS HA OCHOBE yUeTa XapakTepa CIAEIaHHBIX OMOO0K; pa3nuyarh crnocod u
pe3yibTaT ACHCTBHS,

Obyuarowguiicst ROTY4UmM 803MOICHOCIb HAVYUMbCA.:

®  BBINOJHATH ICHCTBUA B ONIOPE HA 3aJaHHbIH OPHEHTHP;

® BOCIPMHHMATh MHEHHE H MPEIOXEHHS (0 criocobe PEIeHHs 3a1a4H ) CBEPCTHUKOB,

® B COTPYAHHMYECTBE C YUUTEIICM, IPYNION HAXOAUTh HECKOJIBKO BAPUAHTOB PEllieHHs yueOHOM 3anauu;

¢ CaMOCTOSATE/IbHO OLCHUBATH NPABUIILHOCTD BHITIONIHEHHS ACHCTBUS X BHOCHTh HEOOXOIMMBIE KOPPEKTUBBI B ACHCTBHS C HAJISIHO 0OPa3HBIM
MaTEpHUAIOM.

Tosnasamenvuvie:

Obyuaiowuiicst Hayyumcs.

OCYLICCTBIIATH MOUCK HEOOXOXMMOM MH(OPMAIIMK 17151 BHITIONHEHAS YUeOHbIX 3aJaHAH ¢ HCTIONE30BAHUEM YIeOHOI JUTEPATypPhI;
CTPOMTH PEYEBbIC BHICKA3bIBAHKS B YCTHOMH M MUCEMEHHOM (opMme;

MPOBOJUTH CPABHEHHUE, KIIACCH(UKALIMIO MO 3aAaHHBIM KPUTEPHSIM;

BJIaJIETh OOLIMM PHEMOM pEIIECHHUS 33/1a4,

OPUEHTHPOBATLECS HA Pa3HOOOpa3Ke CIIOCOO0B pelIeHN 3a1ad;

Obyuatowuiicst NOIYHUM BO3MOANCHOCTID HAYYUMbCL:

L UN@OHNHV C JONOJIHUTEIIbHBIMUA TCKCTAMH H 3aJaHUSAMU,
® MOACIMPOBATH 3a1a4X HA OCHOBEC aHAJIM3a )KU3HEHHBIX CIOXKETOB, ecﬁéhsﬁcwm; BbIBOJbI HA OCHOBE aHAJIOTWH, CPABHECHUS, O@O@Eoéw
® TI0Jb30BaThCA IBPUCTHICCKUMU IIPUEMaMU IJIS1 HAXOXKICHUS PCHICHUS AJITOPUTMUYCCKUX 3a4a4.

Kommynuxamusnvie:

Obyyarowguiicss Haydumcsi:

CaMOCTOATENLHO OPraHU30BbIBATE YIEOHOE B3aUMO/ICHCTBHE B IPYMINE (ONPEEIsTh OOLIHE LENH, A0r0BAPUBATLCS IPYT C APYTOM H T.11.),

OTCTaMBasi CBOIO TOYKY 3PEHHMS, MPHBOIUTH apryMEHTSI, IIOATBEPXk A HX (aKTaMH,

B IUCKYCCHM YMETb BBIIBHHYTh KOHTPAPI'y MEHTEI,

YUHTBCS KPUTHICCKH OTHOCUTBCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM TIPM3HABAThH OLIMOOYHOCTH CBOETO MHEHHS (€CIH OHO TAKOBO) M KOPPEKTHPOBATh
ero.



