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Pabouas mporpamma Kypca BHEYpPOUHOH aesTenbHOCTH «PobortoTexHuka» s 7 kiacca pazpaboraHa
Ha OCHOBC HMIKCTICPCUHUCIICHHBIX HOPMATHUBHBIX TJOKYMCHTOB:
- OCHOBHO¥ 00pa3oBaTeNbHON MPOTPAMMBI OCHOBHOTO 0011ero oopazoBanus MAOY «COII c.Kymax»

(mpuxa3 Nell ot 31.08.2023r.);
- yuebnoro mrana MAOY «COI c.Kymak» na 2023-2024 y4yeOusrii rox (mpukas Nell ot 31.08.2023r.).

B3anMocBs3b ¢ IporpaMMoi BOCIIMTaHUS

[Iporpamma Kypca BHEYpPOUHOI ACSITEIBHOCTU pa3padoTana ¢ yu€ToM ¢eaepaibHoil 00pa3oBaTeIbHOM
IIPOrpaMMbI OCHOBHOTO 0011ero 00pa3oBaHus. DTO MO3BOJISIET HA MPAKTUKE COSTUHUTH 00YJaIONTyI0 U
BOCIIMTATCIIBHYIO ACATCIBHOCTD II€Aarora, OpuCHTUpPOBAaTh €€ He TOJIbKO Ha HHTCJUJICKTYaJIbHOC, HO U Ha
HPaBCTBEHHOE, COIMATILHOE Pa3BUTHE PEOEHKA. DTO MPOSBIISIECTCS:

— B BBIJICJICHUH B LCJIM ITPOTrpaMMbl HECHHOCTHBIX ITPUOPUTETOB;

— B IPHOPHUTECTEC JIMUYHOCTHBIX PE3YJIbTATOB pCaln3alui IMporpaMMbl BHCypO‘-IHOfI JACATCIIBHOCTH,
HameJmux CBOC OTPAKCHUEC U KOHKPETU3AIUIO B ITPOrpaMMeE BOCIIUTAHMSA,

— B MHTEPAKTUBHBIX (hopMax 3aHATHH JUIsi 00ydaroImuxcs, 00ecedrBaroINX UX BOBJICYEHHOCTh
B COBMECTHYIO C I1€1arOrOM M CBEPCTHUKAMH JIE€ATEIbHOCTb.

1.Pe3ysbTaThl 0CBOCHHUSI IPOrPAMMBbI KypCca BHEYPOUYHOMH AeATEIbHOCTH

IlnannpyemMsblie pe3yjibTaThl OCBOCHHUS YYAIIMMHUCS NPOrpaMMbl Kypca BHEYPOYHOM AeATEIbHOCTH

JInyHOCTHBIE  pe3yabTaThbl  OCBOEHHUSI MPOrpaMMbl Kypca  BHEYPOUHOH  JeSTeJIbHOCTH
«Po0oToTexHUKa» 0TpaKkalOT PopMUPOBaAHME Y 00YUAOIIMXCS |

1. 'paxxmaHCcKoOro BOCIMTAHUSA:

TOTOBHOCTb K BBINIOJHEHHIO O0S3aHHOCTEH Tpa)kIaHWHA U pealu3aliH €ro IMpas, YBaXEHHE IpaB,
CBO0OO/ 1 3aKOHHBIX HHTEPECOB JAPYrUX JIOEH;

aKTUBHOE y4acTue B ®KHU3HU ceMbu, OpraHnusaiyu, MECTHOTO COO0IIECTBA, POAHOTO Kpasi, CTPaHbl;

HEenmpusTHE JH0bIX (POPM dKCTpEMU3Ma, JUCKPUMUHAIINY;

MMOHUMAaHKE POJIH PA3IUYHBIX COLIMAIBHBIX HHCTUTYTOB B KU3HU YEJIOBEKA;

IpeJicTaBiIeHHe 00 OCHOBHBIX MpPaBax, CBOOOIaX U 00A3aHHOCTAX rpakJaHIHA, COIIMAILHBIX HOPMax U
MpaBUJIaX MEKJIMYHOCTHBIX OTHOUICHHI B MOJUKYIBTYPHOM U MHOTOKOH(ECCHOHAILHOM O0ILIECTBE;

MIpeJICTaBJIeHHE O CIOco0ax MPOTUBOACHCTBUS KOPPYIILIUH;

TOTOBHOCTh K Pa3HOOOpa3HOIl COBMECTHOH JEATENbHOCTH, CTPEMJICHHE K B3aMMOIOHMMAHUIO U
B3aMMOIIOMOIIY, AKTUBHOE Y4aCTHE B IIKOJIHLHOM CaMOYIPABICHUY;

FOTOBHOCTh K YyYacTUIO B TYMaHUTapHOW JESATENbHOCTH (BOJIOHTEPCTBO, IIOMOIIb JIOZISM,
HY>KJAIOIIUMCS B HEM).

2. IIaTpHOTHYECKOr0 BOCTIMTAHUS:

OCO3HAHHE POCCUICKOM rpaskJaHCKOM UICHTHYHOCTHU B MOJHUKYJIHTYPHOM U MHOTOKOH(ECCUOHAIBHOM
oOmiecTBe, MPOsBIEHHE HHTEpeca K TMO3HAHHIO POJHOTO sI3bIKa, HCTOPHH, KynbTypbl Poccuiickoit
®depnepaunn, cBoero kpas, Hapoaos Poccuu;

LIEHHOCTHOE OTHOILIEHHE K JOCTIKEHMsIM cBoel Pomauubl - Poccum, kK Hayke, UCKYCCTBY, CIIOPTY,
TEXHOJIOTHSIM, OO€BBIM TOJIBUTAM M TPYAOBBIM JOCTHKEHUSM HApOJIa;

yBaX€HUE K CHMBOJIaM PoccuM, rocyapCTBEHHBIM IMpa3/JHUKaM, UCTOPUYECKOMY U MPUPOIHOMY
HacJeAMIO U NaMATHUKAM, TPAJIULUSIM Pa3HbIX HApOJOB, MPOKUBAIOIINX B POJIHOM CTpaHe.

3. JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OpHUEHTAIIV Ha MOpabHBIC IIEHHOCTH M HOPMBI B CUTYAIIUsIX HPABCTBEHHOTO BHIOOPA;

TOTOBHOCTh OILICHMBATh CBO€ NOBEACHUE U TOCTYNKH, MOBEACHUE W TMOCTYNKU JAPYTUX JIOJEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

AKTUBHOE HEMPHITHE aCOLMATBbHBIX MOCTYIKOB, CB000a M OTBETCTBEHHOCTh JIMYHOCTH B YCIOBHSIX



WHJIMBUIYAJIBHOTO M OOIIECTBEHHOTO TPOCTPAHCTBRA.

4. JCcTeTHYECKOro BOCTIMTAHUSA:

BOCIIPUUMYHUBOCTh K Pa3HbIM BUJAM HCKYCCTBA, TPAJAMUIIMSAM M TBOPUYECTBY CBOETO M JPYTMX HApOJIOB,
MMOHUMAHKUE 3MOILIMOHAILHOTO BO3JEHCTBUS UCKYCCTBA; OCO3HAHUE BAXKHOCTU XYJOKECTBEHHOU KYJIbTYphI
KaK Cpe/ICTBa KOMMYHHKAIIUU U CAMOBBIPAKCHUS;

MMOHMMAHHUE I[IEHHOCTH OTEYECTBEHHOTO M MHUPOBOIO MCKYCCTBA, POJM STHUYECKUX KYIBTYPHBIX
TpaguLMi U HAPOJHOTO TBOPUYECTBA;

CTPEMJICHHE K CAMOBBIPAYKEHHUIO B Pa3HBIX BUJIAX UCKYCCTBA.

5. ®usnueckoro BocCHUTAHHMSA, (OPMHUPOBAHMS KYJIbTYPbl 3A0POBbA H IMOLHMOHAJILHOIO
os1aromosyqus:

OCO3HAHUE IIEHHOCTH JKU3HH;

OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBbIO M YCTAaHOBKA Ha 3JJ0pOBBIN 00pa3 >KU3HU (30pOBOE
MUTaHKUE, COOJIIOICHNE TUTMEHUYECKHUX TIPaBUJI, COATaHCUPOBAHHBIN PEKUM 3aHATUN U OTJIbIXA, PETYIISIpHAs
¢uznueckas akTUBHOCTD);

OCO3HAHUE TIOCJICJICTBUM M HEMPUITHE BPEIHBIX MPHUBBIUEK (YMOTPEOJIICHHE aJKOTOJIsl, HAPKOTUKOB,
KypeHHe) ¥ UHBIX (OpM Bpena it PU3NUECKOTO B IICUXUYECKOTO 3/I0POBBS;

coOmro/ieHne TpaBuil 0€30MaCHOCTH, B TOM YHCJIE HABBIKOB O€30MACHOTO TOBEJACHUS B MHTEPHET-
cpene;

CIIOCOOHOCTh ~ QIalTUPOBATBCA K  CTPECCOBBIM  CHUTyallUsIM M MEHSIIOIIUMCSI  COIIMAJIbHBIM,
MH(POPMAITMOHHBIM U TIPUPOTHBIM YCIOBHSIM, B TOM YHCIIE€ OCMBICISAST COOCTBEHHBIN OIBIT M BBICTPAWBAas
JaJIbHEUIIINE TICIIH;

yMEHUe MMPUHUMATD ce0s1 U JPYTUX, HE OCYKaas;

YMEHHE OCO3HAaBaTh SMOIMOHAIBHOE COCTOSIHHME Ce0sl M JPYruX, YMEHHE YIPaBJIsATh COOCTBEHHBIM
AMOITMOHAIBHBIM COCTOSTHHEM;

c(hopMUPOBAHHOCTh HaBBIKA pe(yeKCHH, MpU3HAHUE CBOETO IMpaBa Ha OIMMOKY M TAKOTO K€ TpaBa
JPYroro 4yeioBeka.

6. TpynoBoro BocnuraHus:

YCTaHOBKa Ha aKTMBHOE y4yacTHe B PEIICHUU MPAKTUYECKHUX 3a/aad (B pamkax cembH, OpraHuzanum,
ropojia, Kpas) TEXHOJOTMYECKON M COIMalbHON HANpaBI€HHOCTH, CHOCOOHOCTh HWHHMIIMUPOBATD,
IUTAHUPOBATh U CAMOCTOSTENIBHO BBIMOIHATH TAKOTO POJa JAESITENbHOCTD;

MHTEPEC K MPaKTUYECKOMY M3y4eHUIO Mpodeccil u Tpyaa pa3iuyHOTO POJia, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUSI U3y4aeMOT0 MIPEeIMETHOIO 3HAHUS,

OCO3HAHHE BA)XHOCTH OOyuYeHHUs Ha MPOTSHKEHUH BCEW >KU3HHU Ui YCHEIIHOW MpodecCHOHaIbHON
NEeSITEeNIbHOCTH U Pa3BUTHE HEOOXOAUMBIX YMEHHM Ui 3TOTO;

TOTOBHOCTb aJalITUPOBATHCS B MPO(PECCUOHANBHON cpejie;

yBa)KCHHE K TPYIy U pe3ybTaTaM TPYJIOBOM NEATENbHOCTH;

OCO3HAHHBII BBIOOP U OCTPOECHUE MHIAUBUAYAILHON TPAEKTOPUH 00Opa30BaHUs U )KU3HEHHBIX TIAHOB
C YYE€TOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEIA.

7. IK0JIOrMYECKOro BOCIINTAHUS:

OpUEHTAIlMsI Ha MPUMEHEHUE 3HAHUM U3 COIMAILHBIX M €CTECTBEHHBIX HAyK JJISl PELICHUS 3a/1ay B
obnacTu OKpyKarwolleld cpeapl, IUIAHUPOBAHMS MOCTYIKOB M OIEHKM HMX BO3MOKHBIX MOCIEICTBUN s
OKpPY’KaIoIllel Cpe/ibl;

MOBBILIEHUE YPOBHS 3KOJOTUYECKOW KYIbTYphI, OCO3HAHHE TI00AJBLHOTO XapaKTepa AKOJIOTHYECKUX
mpo0JieM U MyTeil uX peuieHus;

AKTUBHOE HENPUSTHUE IEUCTBUMA, IPUHOCSIINX BPE OKPYKAIOIIEH Cpelie;

OCO3HAHHE CBOEH pOJIM KaK TpakJaHWHA M TMOTPEOUTENs B YCIOBHSIX B3aWMOCBSI3U MPUPOTHOH,
TEXHOJIOTUYECKOU U COLIMAIIBHOM CPEN;

TOTOBHOCTb K YYaCTHIO B MPAKTHUUECKOU EATEIbHOCTH IKOJIOTMUECKOI HAPABICHHOCTH.

8. IleHHOCTH HAYYHOTI'O NO3HAHMS:

OpUEHTAIMsI B JCSITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEICTaBICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs YeNOBEKa, MPUPOABI W OOIIECTBA, B3aMMOCBS3SX UYEJIOBEKa C MPHUPOJHON U
COLMAJIBHOW CPEeNIoN;

OBJIAJICHHE SI3bIKOBOM M UATATEIBCKOU KYIbTYpPOH KaK CpEJCTBOM MO3HAHUS MUDA;



OBJIaACHHUC OCHOBHBIMHU HaBbIKaMH HCCHGﬂOBaTeHBCKOfI ACATCIIBHOCTHU, YCTAHOBKAa Ha OCMBICIICHUC
OIIbITA, H&6JHOI[CHPII>1, IMOCTYIIKOB U CTPCMJICHUC COBCPIICHCTBOBATL IIYTH JOCTUKCHUA WHAUBUAYAJIIBHOI'O U
KOJIJICKTHUBHOTI'O 6JIaI‘0HOJIy‘II/I$I.

JIMYHOCTHBIE pe3yJabTaThl, 06CCH6‘{I/IB310HII/IG ajanTanmuro oﬁyqammerom K HU3MCHAIIUMCHA
yYcdioBusim COMAIbHOM U lePIpO)IHOﬁ cpeabl, BRIN4YaKT:

OCBOEHHE OOYYaIOUIMMUCS COLUAIbHOIO OIbITA, OCHOBHBIX COLMAIBHBIX POJIEH, COOTBETCTBYIOLINX
BeJyIIeH AeATeIbHOCTH BO3pacTa, HOPM M MPaBmJI 0OIIECTBEHHOTO TOBEJCHNUS, (HOPM COIUAILHON KU3HH B
rpynmax # cooOmiecTBax, BKJIIOYas CEMbIO, TpPYIIbl, cQOopMHpOBaHHBIE MO MPO(EecCHOHATBHON
JEATENBHOCTH, a TAK)KE B paMKaX COLMAJIBLHOTO B3aMMOJIECHUCTBHS C JIFOJBMU U3 APYIOU KyJIbTYPHOU CPEMBL;

CIOCOOHOCTh OOYJAIOIINXCSl BO B3aMMO/ICHCTBHH B YCIIOBHUSX HEONPENEIEHHOCTH, OTKPBHITOCTh OIBITY
Y 3HaHUAM JPYTHX;

CIIOCOOHOCTh  JIHICTBOBATH B  YCJIOBHUSIX HEOIPENEICHHOCTH, IOBBIIIATh YPOBEHb  CBOEHU
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO AEATEIbHOCTb, B TOM YHCIE YMEHUE YUYMUTbCA Yy JPYTHX JIIOJEH,
OCO3HABATh B COBMECTHOM JESTEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUN U3 OTbITA APYTHX;

HaBbIK BBISBJICHUS U CBSI3bIBAaHUS 00pa30B, CIOCOOHOCTH (POPMHUPOBAHUS HOBBIX 3HAHUMN, B TOM UYHUCIIE
CHOCOOHOCTh (OPMYIUPOBATH UAEH, IOHATHS, TUMOTE3bI 00 00BbEKTaX M SIBICHUSAX, B TOM YHCJIE paHee He
U3BECTHBIX, OCO3HaBaTh JAE(PUINUTHI COOCTBEHHBIX 3HAHUH U KOMIETEHTHOCTEH, IUIaHUPOBATH CBOE
pa3BUTHE;

YMEHHE paclio3HaBaTh KOHKPETHBIC MPUMEPHI TOHSATHS IO XapaKTEPHBIM MpU3HAKaM, BBITIOJIHATH
orepanuy B COOTBETCTBHM C OMNpEACICHHUEM U MPOCTEUIIMMHM CBOMCTBAMM TOHSATHUS, KOHKPETHU3UPOBATH
MOHATHE MPUMEPAMH, HCIIOJIb30BaTh MOHSATHE M €ro CBOICTBA MpHU pEIIeHUH 3ajad (Jajiee - OneprupoBaTh
MOHATHAMH), @ TaKXKe ONEPUPOBATh TEPMUHAMHU U TMPEACTABICHUSAMH B 00JacTH KOHLEMIUU YCTOMYHUBOTO
pa3BUTHS;

YMCHHUEC aHATIU3UPOBATH U BBISABJIATE B3AUMOCBA3H ITPUPOIEI, O6HICCTBa N DKOHOMHKMU,

YMCHHUC OLICHUBATL CBOU I[eﬁCTBHH C YY€TOM BJIMAHHA Ha OKPYXKaKOIIYIO CpEay, ,HOCTH)I(GHHﬁ ueneﬁ n
IIpCOJ0JICHUA BBI30OBOB, BO3MOXKXHBIX rI00aIbHBIX HOCJ'ICI[CTBI/If/'I;

CIIOCOOHOCTD o6yqaf01u1/1xc;1 OCO3HaBaTb CTPECCOBYID CHUTyallUIO, OICHUBATH IMPOHUCXOIAAIINE
U3MCHCHUS U UX ITOCICACTBUA,

BOCIIPUHUMATB CTPECCOBYIO CUTYAIIUIO KAK BBI3OB, Tpe6y10mm71 KOHTPMCD,
OLCHUBATHL CUTYAlIUIO CTPECCA, KOPPCKTUPOBATh NPUHUMACMBIC PCIICHUA U HeﬁCTBHH;

q)OpMyJ'II/IpOBaTB H OLOCHUBATL PHCKU U IIOCJICACTBUA, (1)OpMI/IpOBaTI> OIIBbIT, YMCTH HAXOJUTH
IIO3BUTUBHOC B npomomenmeﬁ CUTyaluu;

OBITh TOTOBBIM JIEHICTBOBAThH B OTCYTCTBHC l"apaHTI/Iﬁ ycriexa.

MeranpeaMeTHble pe3yJbTAaTbl OCBOCHHMSI MPOrpaMMbl Kypca BHCYPOYHOH /1eATEJbHOCTH
«P000TOTEXHHKA» OTPAKAIOT:

1. OB.J'Ia)leHI/Ie YHUBEPCAJIBbHBIMHU yqeﬁm,an NMO3HABATEIbHBLIMHU I€HCTBUSIMM

1) 6a30BbIC JJOTHYECKUE JCHCTBHUS:



BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH OOBEKTOB (SBICHUI);

yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS sl 000OIIEHUS U CpAaBHEHUS,
KpUTEPUHU ITPOBOAUMOIO aHAJIN3A,

C YYETOM IIPEUIOKEHHOMN 3aJa4M BBISBIATh 3aKOHOMEPHOCTH U MPOTHUBOPEYMUS B PACCMATPUBAEMBIX
(dakrax, TaHHBIX U HAOJIIOICHUSX;

npeyaraTb KpUTEPUU JJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;
BBISIBIIATH IeDUIINTHI HH(DOPMAIINHY, TAHHBIX, HEOOXOUMBIX I PEIICHHSI IOCTABJICHHON 3a/1a4H;
BBISIBJIATh IPUYUHHO-CJICICTBEHHBIE CBS3M IIPU U3YUEHUU SIBJICHUI U TIPOLIECCOB;

JIeNaTh BBIBOJIbI C HCIOJIb30BAHUEM JIENYKTUBHBIX U MHIYKTUBHBIX YMO3aKIOUEHUM, YMO3AKITIOUEHHUI
10 aHAJIOTUH, (OPMYIIUPOBATH TUTIOTE3HI O B3aUMOCBSI3SX;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelleHus yueOHOM 3ajaun (CpaBHUBAThb HECKOJIBKO BapHaHTOB
pelieHus, BbIoUpaTh HanboJee MOXOASIIINN C YIETOM CaMOCTOSITENIbHO BBIJCIEHHBIX KPUTEPHUEB);

2) 6a30BBIC UCCIEAOBATENHCKUE JCHCTBUSA:
WCII0JIb30BaTh BOMPOCHI KaK MCCIICTOBATEIIbCKII HHCTPYMEHT TIO3HAHHSI,

(hopMyIHUpOBaTh BOIMPOCH], (PUKCUPYIONTHE Pa3pblB MEXIY pEalbHBIM U KEIATCIbHBIM COCTOSTHUEM
CUTYaIllH, 00BEKTa, CAMOCTOSITEIFHO YCTaHABJIMBAThH NCKOMOE U JJAHHOE;

dbopMupoBaTh THUMNOTE3Y 00 MCTUHHOCTH COOCTBEHHBIX CYXKICHHUH M CYKICHHH JpYrux,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

MIPOBOJIMTH [0 CAMOCTOSTEIHHO COCTABJICHHOMY IIJIaHY OTIBIT, HECJIOKHBIM AKCIICPUMEHT, HEOOJIBIIOEe
HCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH OOBCKTa W3ydeHUs, PHYMHHO-CICACTBCHHBIX CBS3eH U
3aBUCUMOCTEN 00BEKTOB MEXK Yy COOO;

OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh WH(POpPMAINH, TOJTYYCHHOH B XOJE MCCIICIOBAHUS
(’KCTIepuMeHTa);

CaMOCTOSITCIIBHO ~ (pOPMYJTHPOBAThL OOOOIIEHHS W BBIBOABI IO  pE3yJbTaTaM IPOBEJICHHOIO
HAOJIIO/ICHUS, ONBITA, WCCICIOBAHMS, BJIAJCTh HMHCTPYMEHTAMH OIICHKH JIOCTOBEPHOCTH IIOJIYYEHHBIX
BBIBOJIOB U 000OIIIEHHIA;

IIPOrHO3HUpPOBATL BO3MOIKHOC I[aanefImee pasBUTUEC IIPOLECCCOB, COOBITUM M HX nocCjacaACTBUsA B
AHAJIOTUYHBIX UJIKM CXOAHBIX CUTYAllUAX, BBIABUTATh MPCAITOJIOKCHUS 00 ux Pa3BUTHUU B HOBBIX YCIIOBUAX U
KOHTCKCTax,

3) pabora ¢ uHpopMmanuei:

MNPUMCHATE PA3JIMYHBIC METO/JbI, MHCTPYMCHTBI U 3aIIPOCHI IIPU IMOUCKE U 0T60pe I/IH(I)OpMaLII/II/I nIIn
AaHHBIX U3 UCTOYHUKOB C YUCTOM npezmox(eHHoﬁ y‘le6H0ﬁ 3aa"uU U 3aJaHHBbIX KPUTCPUCB,

BbIOMPATh, aHAIW3UPOBATh, CHUCTEMATH3HPOBATh M HWHTEPNPETHPOBATH HMHMOPMAIMIO Pa3IUYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

HaxOJUTh CXOIAHBIC ApPryMCHTLI (HOI[TBep)KI[aIOH_[I/Ie HJIKM ONpOBEpraromme OJHY U Ty KE HIACHO,
Bepcmo) B pa3JIMYHBIX I/IH(I)OpMaI_II/IOHHBIX HCTOYHHKAX,



CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY IMpeacTaBlIeHUs] WHPOPMALUK U HIUTIOCTPUPOBATH
peraeMble 331a4l HECJIOKHBIMU CXEMaMH, IMarpaMMaMu, HHOU IpauKoi U X KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MH(MOPMAIMH IO KPUTEPHUSM, MPEATIOKESHHBIM MEIarOrHYecKiuM pabOTHUKOM
win cOPMYIIMPOBAHHBIM CAMOCTOSTENEHO;

3G PEKTHBHO 3alIOMUHATH U CHCTEMAaTU3UPOBATh HH(OPMAIHIO.

OBnazneHue CHUCTEMOM YHUBEpPCAJIBHBIX Y4E€OHBIX IIO3HABATENbHBIX JEUCTBHM oOecreunBaeT
c(OPMHUPOBAHHOCTH KOTHUTUBHBIX HABBHIKOB Y 00YJaIOIIIXCS.

2. OBiajieHNe YHHBEPCAIbHBIMU Y4eOHbIMU KOMMYHHKATHBHBIMH /IeiCTBUSIMM:
1) obuienue:

BOCTIpUHUMATh W (OPMYJIUPOBATH CYXKICHHUS, BBIpAKaTh SMOIIMH B COOTBETCTBUU C ICISAMH U
YCIIOBUSIMU OOIIIEHUS,

BbIpa)KaTh ce0s (CBOIO TOUKY 3pEHUs1) B YCTHBIX M MHCbMEHHBIX TEKCTaX;

pacro3HaBaTh HEBepOAIbHBIC CPEACTBA OOIICHHUS, MOHUMATh 3HAYEHUE COIMAIbHBIX 3HAKOB, 3HATH U
pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYAIlui U CMATYAaTh KOH(MIUKTHI, BECTH MIEPETOBOPHI;

IIOHUMATb HaAMCPCHUA APYTHUX, MIPOABIATh YBAXKUTCIIBHOC OTHOIICHUC K CO6CCC}1HI/IKy U B KOppeKTHOﬁ
dhopme hopMyTHpPOBaTH CBOM BO3PAKCHHS;

B XoJle auajora W (WJIM) JUCKYCCHHM 3aJaBaTh BOIPOCHI TO CYIIECTBY OOCYKTaeMOHl TEMbI H
BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a4u U TIOIJIepKaHue OaroeaaTeIbHOCTA OOIICHHUS;

COTIOCTABJISITH CBOU CY)KJICHHS C CYXACHUSIMHU JAPYTUX YIaCTHUKOB JUATIOTA, OOHAPYKUBATh Pa3Indne
H CXOJICTBO MO3UIIHIA;

NyOJIMYHO TPEICTABIATh PE3yJAbTaThl BBHIMOJHEHHOTO OMNbBITa (IKCIEPUMEHTa, WCCIICIOBAHUS,
MPOEKTA);

CaMOCTOATCIBHO BI)I6I/IpaTB (bOpMaT BBICTYIUICHUA C YYE€TOM 3aaad IPE3CHTAlUN H ocoOeHHOCTEHN
AYIUTOPHU U B COOTBETCTBHUHU C HHUM COCTaBJIATH YCTHBIC W IHCBMEHHBIC TCKCTBI C HCIIOJIb30BaHHUEM
HUIUIIOCTPATUBHBIX MAaTCPUAJIOB;

2) COBMCCTHaiA ACATCIIbHOCTD:

IOHUMATb W HCIOJIB30BATh IIPCUMYIICCTBA KOMaHJHOM H HHHHBHHY&HBHOﬁ pa6OTLI IIpru pCHICHHUHU
KOHerTHOﬁ HpO6J'ICMBI, 000CHOBLIBATH H606XOI[I/IMOCTB MMPUMCHCHUA I'PYIIIOBBIX (1)OpM B3aUMOJACHUCTBUS
IIpu pCIICHUHA IMOCTaBJICHHOM 3aJa4u,

IIpUHUMATh LCJIb COBMECTHOM ACATCIIbHOCTH, KOJUICKTUBHO CTPOHUTH JIENCTBUSA MO €€ JOCTIDKEHMIO:
pacnpeaciisaTh poJjin, J0roOBapuBaTHCA, O6CY)K)13TL Imponecc u pe3yibTar COBMECTHOM paGOTBI;

YMCThb O606IJ.I&TB MHCHHUA HCCKOJIBKHUX n}oz[eﬁ, poABJIATE TOTOBHOCTb PYKOBOIAWTH, BBIIIOJHATH
MOpY4YCHH, [TIOJUUHATHCA,

TUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM Pa0bOTHhI, OTPEIEISATh CBOIO POJIb (C YUETOM MPEAOYTCHUN U
BO3MOJKHOCTEH BCEX YYaCTHHUKOB B3aMMOJICHCTBHS), PACHPENCIATh 3aJaud MEXKIY WICHAMH KOMaH]IbI,
y4acTBOBaTh B TPYMHIOBBIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHHUSMH, "MO3rOBbIC MITYPMbI" |
WHBIC);



BBIIIOJIHATE CBOIO 4acCTb pa6OTbI, AOCTHUI'aTh KAa4YCCTBCHHOI'O pE3yJibTaTa MO0 CBOCMY HAIIPABJICHUIO U
KOOPAUHHUPOBATH CBOU IIeI\/JICTBI/ISI C APpYruMH YJICHAMU KOMAaHIbI,

OLICHMBATh KAaueCTBO CBOETO0 BKJIaga B OOMMNA MTPOAYKT 1O KPUTEPHUSIM, CAMOCTOSTEIHHO
c(OpPMYIMPOBAHHBIM Y4aCTHUKAMH B3aUMO/ICHCTBUS;

CpPaBHUBATh PE3ylbTaThl C MCXOJHOM 3aJadyed M BKJIAJ Ka)KJIOTO WICHA KOMAaHAbl B JIOCTH)KCHHE
pe3yJIbTaToOB, pa3leisiTh c(epy OTBETCTBEHHOCTH M HPOSBIATH T'OTOBHOCTh K MPEJOCTABICHUIO OTYETA
repes rpymniou.

OBnazneHue CHUCTEMOIl YHUBEpPCAJIbHBIX YYEOHbIX KOMMYHUKAaTUBHBIX JEHCTBUH oOecreunBaer
c(OPMHUPOBAHHOCTH COUATLHBIX HABBIKOB U SMOIIMOHAILHOTO MHTEJIEKTa 00yJa FOIUXCsl.

3. OBiajieHNe YHUBEPCATbHBIMHU Y4eOHbIMU PeryJsiTHBHBIMHU J1eHCTBUSIMM:
1) camoopranuzanus:
BBISABJIATDH HpO6J'IeMBI AJId pCIICHUA B )KU3HCHHBIX U y‘-I€6HBIX CUTyalusiax,

OpPUEHTHPOBATHCS B PA3IMYHBIX MOJX0AAaX MPUHSITUS pelieHul (MHANBHUyaIbHOE, IPUHATHE PEIICHUS
B IpyIIe, NPUHATHE PEIICHUH TPYIIoi);

CaMOCTOSITEJIBHO COCTABJISATh AITOPUTM PEIlIeHUs 3aJaun (WM ero 4acTh), BEIOWpaTh Crioco0 pemieHus
yueOHOM 3ajayu ¢ y4eTOM MMEIOIIHUXCSl PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
MpeAJIaraéMble BapUaHThl PEIICHU;

COCTaBIIATH IUIAH JEHCTBUM (IJIaH pealn3aliii HAMEYEHHOT0 ajiropyuTMa peuieHHs), KOppeKTHPOBaTh
MPeJI0KEHHBIN aITOPUTM C YY€TOM HOJIYYEHHsI HOBBIX 3HAHUN 00 N3y4aeMOM OOBEKTE;

JeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUCE;

2) CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIMH U pedIIeKCHu;
J1aBaTh aJICKBATHYIO OIICHKY CHTYAIlUH ¥ MpeJIaraTh IJIaH €€ U3MCHEHMS,

YUUTBHIBATh KOHTEKCT U MPEIBUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PELICHUH y4eOHOU
3a/laud, aJanTUPOBATh PElICHNE K MEHSIOUMCS 00CTOSATEIbCTBAM;

O0OBACHATH MNPpHUYNHBI OOCTHXXCHUA (HG,HOCTI/I)KGHI/ISI) pPE3YJIbTAaTOB ACATCIIBHOCTH, [aBaThb OLCHKY
HpI/IO6p€TeHHOMy OIIBITY, YMCTb HAXOANUTb ITIO3UTUBHOC B HpOH3OH.I€I[IHGﬁ CUTyaluu,

BHOCHUTL KOPPCKTUBLI B JACATCIIbBHOCTL HAa OCHOBC HOBBIX O6CTO${TGHBCTB, N3MCHHUBIINXCA chyauHﬁ,
YCTaAHOBJICHHBIX OIJ_II/I6OK, BO3HHUKIIIHNX pr,[[HOCTGfI;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM;

3) SMOITMOHAIbHBIA WHTEJUICKT:

pa3nuyath, Ha3bIBaTh U YIPABISTH COOCTBEHHBIMU IMOIUSMHU U SMOIUSMU JAPYTHX;
BBISIBIISITH M aHATTM3UPOBATH IPUUUHBI AIMOIIUI;

CTaBUTh ce0s Ha MECTO APYroro 4cjioB€Ka, IOHNMATb MOTUBBI U HAMCPCHUA APYTOTo,



PeryaupoBaTh CrocoO BBIPAKEHUS SMOIINA;

4) npunsTHe ceds U IPYTUX:

OCO3HAHHO OTHOCUTBCS K IPYroMy 4eJI0OBEKY, €T0 MHEHUIO;
IIPU3HABATH CBOE IPABO HA OLIMOKY U TAKOE 7K€ IIPaBO JPYroro;
MPUHUMATh ce0s U APYTUX, HE OCYXKIas;

OTKPBITOCTh ce0€ U APYrUM,

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATh BCE BOKPYT.

OBnaneHue CUCTEMOW YHHUBEpPCAIbHBIX Y4E€OHBIX pPEryIsATUBHBIX JE€HCTBUII  oOecrneunBaer
(bopMHUpOBaHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS MMO3ULUS JMYHOCTH) U IKU3HEHHBIX
HAaBbIKOB JINYHOCTH (yIpaBiieHUs! cOOO0M, CaMOIM CHUIUIMHBI, YCTOHYUBOTO MOBEIACHMUS).

IIpeameTHbIe pe3yibTAaThl OCBOCHUS MPOrPpaMMbl KYpca BHEYPOUHOM 1eATeTbHOCTH
«PoboTOoTEXHHKAN:

¢ CrtocoOHOCTh ¥ TOTOBHOCTH TPUMEHSATH HEOOXOIUMBIE JUTsl IOCTPOCHHS MOJIeTIeH 3HaHMSI IIPUHITUTIOB
JEHUCTBUSI 1 MATEMATHYECKOTO OMMMCAHUS COCTABHBIX YaCTe MEXaTPOHHBIX M POOOTOTEXHUUECKHX CUCTEM
(MHGOPMAITHOHHBIX, JIEKTPOMEXAaHUUECKHX, TIEKTPOHHBIX JIEMEHTOB U CPEACTB BHIYUCIUTEIBHON
TEXHUKH);

¢ CrmocoOHOCTh PeaTM30BbIBATH MOJICIIN CPEACTBAMU BBIYHCIUTEIFHON TEXHUKH;

¢ BrasieHne HaBbIKaMu pa3pabOTKH MaKeTOB MH(POPMAIIMOHHBIX, MEXaHUYECKUX, FTICKTPOHHBIX U
MHKPOIIPOIIECCOPHBIX MOYJIEH MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM;

¢ BrasieHne ocHOBaMu pa3pabOTKH aJTOPUTMOB M COCTABJICHHS IIPOTPaMM YIIPABJICHUS POOOTOM;

e YMeHHe MTPOBOIUTh HACTPOUKY U OTJIAIKy KOHCTPYKIIUU PoOOTa;

¢ CriocoGHOCTh MPUMEHATH KOHTPOJIbHO-U3MEPHUTEIBHYIO allllapaTypy JUIsl ONPEACTICHUs] XapaKTEPUCTHK U
rapamMeTpoB MaKeTOB;

¢ Briasienue ocHOBaMu pa3pabOTKH (PYHKIIMOHAIBHBIX CXEM;
¢ CriocoGHOCTH TPOBOAUTH KUHEMATHUECKHE, TPOYHOCTHBIE OIICHKH MEXaHUYECKUX Y3JI0B;

L4 BJ'IaI[eHI/Ie HaBbIKaMU IMIPOBCACHUA MMPEABAPUTEIIBHBIX HCITBITAHUH COCTABHBIX YaCTE€H OIBITHOTO 06pasua
MeXanOHHOfI U1 pO6OTOTeXHI/I‘leCKOﬁ CUCTEMBI 110 3aJlaHHBIM IIporpaMMaM U METOJUKaM.

Pe3yabTaThl BHEYPOUHOIi 1eSIT€IbHOCTH HIKOJIbHUKOB B Kypce
«Po00OTOTEXHUKA»

B pesynbraTe u3ydyeHuss poOOTOTEXHUKH ydallUecs JA0JDKHBI 3HATh U YMeTh!
IIpaBuna TeXxHUKH 6€30MACHOCTH IIPU PAOOTE C AEKTPUUECKUMHU IPUOOpaMU;
Pouib 1 MECTO MUKPORJIEKTPOHUKHU B COBPEMEHHOM OOLIECTBE;
OCHOBHBIE XapaKTEPUCTUKU U MPUHLIUIIBI PAOOTH MUKPOKOHTPOJIEPOB;
MeTobl MPOEKTUPOBAHUS, COOPKH, HACTPOHKHU YCTPOICTB;
OCHOBBI TPOrPaMMHUPOBAHUS ABTOMATU3HUPOBAHHBIX CUCTEM;
OCHOBBI 513bIKa MTPOrPaMMHUPOBaHHUs Iporpammbl Arduino;
CamocrosTenbHO pa3padaTbIBaTh MPOEKThI YCTPOHCTB HA OCHOBE MUKPOKOHTposuiepa Arduino;
Bectu nccnenoparenbckrue M HAy4HO-IIPAKTUUECKHUE PaOOTHI;
CaMOoCTOATENBHO TPOrPaMMHUPOBATE MUKPOKOHTPOJLIED.

Yuyanuecs J0KHBI YMCTh:
L4 pa6OTaTL o IpCAJIOKCHHBIM HHCTPYKIUAM



® TBOPYECKU MOJXOJUTH K PEIICHUIO 331a4H

® JIOBECTH pELICHUE 3aJa4u 10 paboTaroIel Moieu

e p3jaraTh MBICIIH B YETKOM JIOTHUECKOM MOCJICA0BATCIIBHOCTH, OTCTAUBAaTh CBOKO TOUKY 3pCHUA,
AHAJIIM3UPOBATH CUTYAlIUIO U CAMOCTOATCIIBHO HAXOAUTh OTBCTHI HA BOITPOCHL HYTGM JJOTMYCCKUX
paccyxIeHUI

e paboTaTh HAJ MPOEKTOM B KOMaHJIE, YPPEKTUBHO PACHPEACTATh 00SI3aHHOCTH.

anmnecsl JOJIXKHBI UCIIOJIb30BaTh HpI/IO6p€TéHHI>Ie 3HAaHUA 1 YMCHUA B HpaKTHIIGCKOfI JACATCIIbHOCTH .

® CO3JaBaTh PEAIBHO JEHCTBYIOLIME MOJEIN YCTPOMCTB IIPU OMOIIY CIENATIBHBIX JIEMEHTOB 110
pa3paboTaHHO# cxeme, TI0 COOCTBEHHOMY 3aMBICITY

® CO37aBaTh IPOrpaMMbl HA KOMIIBIOTEPE IS PA3JIUYHBIX YCTPOMCTB; KOPPEKTUPOBATH IIPOrPaMMBI IpU
HE00X0IMMOCTH; IEMOHCTPUPOBATh TEXHUUECKHNE BOZMOKHOCTH YCTPOMCTB.

®opMbl 00yUeHU

1. JIexkuun
2. IlpakTuyeckue 3aHsTUs
3. TBopuecKue IpOEeKTHI
[Ipu oprannzanuy NpakKTUUECKUX 3aHATHI U TBOPYECKUX MPOEKTOB (POPMUPYIOTCS KOMaHbI U3 2-4
yenoBeK. i KaXKJ0i KOMaH/Ibl JKeJlaTelIbHO UMETh OT/IENIbHOE pabouee MECTO, COCTOSIIEE U3 KOMIIbIOTEpa
1 KOHCTPYKTOpa.

[Mox memodom npoekmos NIOHUMAIOT TEXHOJIOTHIO OPraHU3AINN 00pa30BATEIbHBIX CUTYAIUH, B KOTOPBIX
ydamuxcs CTaBUT U peIIacT COOCTBEHHEIE 3a1a4u, U TCXHOJIOTUIO COIMMPOBOXKIACHUA CaMOCTOSITEIILHOU
JESTEITbHOCTH y4aIerocs.

[Tpeobnanaromieit opMoii TEKYIIETrO0 KOHTPOJIS BRICTYIAET MPOBEPKA pabOTOCIIOCOOHOCTH YCTPOMCTRA.

@®opmbl MOABEIEHNS UTOTOB

JlnarHocTtuka ypoBHS YCBOCHHUS MaTepuasa OCyIIeCTBISIETC:

1. mo pe3ynpTaTam 3J€KTPOHHOTO TECTUPOBAHMUS, 3aBEPUIAIOIIETO U3YyYEHHE TEMBbI (IPYIIIbI TEM)
2. 10 pe3yNibTaTaM BBINOJIHEHUS YUalIUMUCS MPAKTUYECKUX 3aJJaHUI Ha KaXK]IOM YpOKe

3. o pe3ynapTaTaM KOHKYpPCHBIX paboT

CpencrBa 00yyeHus:

1. HoytOyk, unu crarmonapusiii [1K.

2. IIporpammHoe o6ecnieuenune Arduino IDE

3. HaGopsl mo mukposnekrponuke Arduino «Marpernika 7

4. IInata Arduino Lily Pad u nononHuTensHble KOMIOHEHTHI.

5. Habops! gatunkos, cepBonpuBoaoB, LCD — skpaHoB, u 1p.

KomMrnekranus MOXeT IOTIOTHITHCS B 3aBUCMOCTH OT YPOBHSI CJIO’KHOCTH WHAMBUAYAIBHBIX U TPYIIOBBIX
MIPOEKTOB.

2. Conep:kaHue IPOrpaMMBbl Kypca BHEYPOYHOM JeATeJIbHOCTH
7 kaacc (34 yaca)

I'maBa 1. OcHOBHBIC NOHATHS MHUKPO3J1EeKTPOHUKH
MHUKpPO3IEKTPOHUKA U poOOTOTEXHNKA. OCHOBHBIE MOHATHUSA. 3HAKOMCTBO ¢ MUKPOKOHTpoJiepoM Arduino.
TeopeTnueckne 0CHOBBI AJIEKTPOHUKH.
Ipakxmuxym (npoexmut).
Masuok
Ceetocdop
I'maBa 2. OcHOBHBIC NPHMHIHUIIBI IPOrPAMMHUPOBAHUSI MUKPOKOHTPOJLJICPOB.
[TporpammupoBanue Arduino Jloruueckue u nepeMeHHbIE KOHCTPYKIIMN AHAJIOTOBbIE IU(POBBIE BXOIbI U
BbIXO/bI. [[puHIIMIIBI HX Hcnosb30BaHus. [IprMeHeHne MacCUBOB.




Ilpakmukym (npoexmui).
A36yka Mopse
KHomnouHbIi1 nepekroyaTesib
CBEeTWIBHUK C KHOITOYHBIM YIIPABIICHUEM,
Knomnounsie koBOOH
Masiuok ¢ HapacTaroen SpKOCThIO
Moenp mIaMeHu CBeun
CBETWIBHUK C YIIPABIISIEMON SIPKOCTHIO
CueTuynk HaXaTUW CEKYHAOMED
I'nasa 3. /laTuuku 1151 MUKPOKOHTPOJLIEpa
Cencopsl. [latunku Arduino IToaxmodeHne pa3muaHbIX TaTYUKOB K Arduino.
Ilpakmukym (npoexmui).
CBETWIBHUK C YIIPaBISIEMON SIPKOCTHIO
Mereoctanuus
ABTOMAaTHYECKOE OCBEILICHUE
N3mepenne BIaXHOCTH, TEMIIEPATYPHI U JIABJICHUS BO3/IyXa
N3mepenue cepaneOuenus
3alMTHBINA KOJT KJIABHATYPHI
Nupukanus ceera.
I'naBa 4. [IpakTuyeckoe NnpuMeHeHHe MUKPOKOHTPOJLIICPOB
Cencopsl. [latunku Arduino [loakimrodenne pa3nuyHbIX JaTYUKOB K Arduino.
Ilpakmuxym (npoexmui).
CBETUIIBHUK C YIIPABISIEMOU SIPKOCTBIO
Mereoctanuus
ABTOMAaTHYECKOE OCBEILICHHE
N3mepenue BIaXHOCTH, TEMIIEPATYPhl U AaBIICHUS BO3IyXa
N3mepenue cepaiedueHus
3alUMTHBINA KO KIaBUATYPhI
uamukamnusa ceera.

3. TemaTuyeckoe IIIAHMPOBAHUE KYPCAa BHEYPOUHOI AeSITeJIbHOCTH

Tema Kypca Kosn4yecTBo 4acoB IIpakTuyeckas yactp | @OPMbI KOHTPOJISA
(4acoB)
OcCHOBHBIE TIOHSATHS 3 3 Tecr, pe3ynbTarTs
MHUKPO3JIEKTPOHHKH paKkTHKyMa
OCHOBHBIEC IPUHIIUTIBI 7 7 Tecr, pe3ynbTaTsl
IPOrpaMMHPOBAHUS IpaKkTHKyMa
MHUKPOKOHTPOJIICPOB
JlaTuuku st 5 5 Tect, pe3yabTaTsl
MHUKPOKOHTpOJLIEpa paKkTHKyMa
IIpakTueckoe 12 12 Tect, pe3ynbpTaTsl
IIpUMEHEHHE NpaKkTHKyMa
MUKPOKOHTPOJUIEPOB
DNEeKTPOHHBIN TeKCTUIb | 4 4 Tect, pe3ynpTaThbl
paKkTHKyMa
ITpoekTHas pabora 3 3 BricraBka «IlepBbie
IIaryd B
POOOTOTEXHUKY»
Bcero 34 34







KanennapHo-temaTnueckoe NJIaHUPOBaHHeE Kypca BHEYPOUHOil 1esiTeibHOCTH «PoboToTexnnka» (7 kaace, 14. B Hege110)

Ne Tema ypoxka Coneprxanue yueOHO OcHaiuenue OcCHOBHBIE BUBI YIEOHOH IEATEILHOCTH Hara | Jara | Koppek
/o JeSITEIbHOCTH yyammxcs 1o ¢baxT | THPOBK
TUIany a
I'naBa 1. OcHOBHbIE MOHATHS MHUKPO3JIEKTPOHUKH 3 4.
1 | Mukpoosnekrponuka | Poib MUKPO3JIEKTPOHUKY Ha PaGounii muct | onuchIBa€T OCHOBHBIE MOHSTHS, CBSI3aHHBIE C 08.09
1 poOOTOTEXHHKA. COBPEMEHHOM JTarle pa3BUTHUS [pocreitmas HaIpaBJICHUEM MUKPOIJIEKTPOHUKH; TIPUBOIUT
OcHoBHBIE TIOHATHS, | oOmecTBa. OCHOBHBIE TOHATHUS nporpamMma IPUMEPHI IPUMEHEHHS] MUKPOAJIEKTPOHUKH B
cdepsl MPUMEHEHHS. | MUKPOAIEKTPOHUKH. CTpyKTypa COBPEMEHHOM O0IIIeCTBE; OOBSICHSET
3HAKOMCTBO C M cocTaB KOHTpoJuiepa Arduino. HEO0OXOUMOCTH
MHUKPOTPOJIIIEPOM Cpena mporpaMMUpOBaHHSL.
Arduino. Texnnka 6e30macHOCTH
2-3 | Teopernueckue VYrpaBieHue AIeKTPUIECTBOM. [TpoexT O0OBSICHSIET OCHOBHBIC TIOHSITHS AJICKTPUYECTBA; 15.09
OCHOBEI 3akoHbI AekTpudecTBa. Kak «MasgoK», IPOBOAUT OCHOBHBIE PACUETHI IS MOCTPOCHHS
JNEKTPOHUKH. OBICTPO CTPOHUTH CXEMBI: «Csetoop» JNIEKTPUYECKON CXEMBI; Ha3bIBAET OCHOBHBIC
MakeTHas riara. Yrenne 3NIEMEHTHI Ha IIU(POBBIX CXEMax; IMOJIb3YeTCs 2209

ANEKTPUUYECKUX CXEM.
YnpaBiieHue CBETOIMOIOM.
MynbTUMETp. DJAEKTPOHHbBIE
H3MEpEeHusl.

Cpeloil mporpaMMHUPOBAHUS JUTSl CO3TAaHUS
IPOrpaMMbl paboThl MUKPOKOHTPOJLIEPA;
00BSACHSET Pa3HUILY MEXKTY PA3TUYHBIMU
UCTOYHUKAMU MTUTAHUS U BEIOUpAET
HE0OXO0IUMBIE; MOJIb3YETCs Ta0NIuIIeH
MapKUPOBKH PE3UCTOPOB ISl ONIPEACTICHUS
COOTBETCTBYIOILIETO HOMHHAJIA; BBITIOJTHSIET
COOPKY AIEKTPUYECKUX CXEM BHOCHUT
UCIIPABIICHUS B DJIEKTPOHHBIE CXEMBI,
coOpaHHbIE HEMPABUIILHO;

I'naBa 2. OcHOBHbIe NPMHIMIIBI IPOrPAMMHPOBAHUA MUKPOKOHTPOJLIEPOB 7 4




4 | IIporpammupoBanue | [loamporpaMmsbl: Ha3HAUCHHE, [IpoekT «A30yka | UCHOJB3YET COBPEMEHHBIE CPE/IbI 29.09
Arduino OIIMCAaHUEC U BBIZOB. HapaMeTpH, M0p3e» IPOrpaMMHUPOBAHUSI MUKPOKOHTPOJIJIEPOB;
TIOKAJILHBIE H TJ100abHbIe 00BACHSAET OCHOBHYIO CTPYKTYPY IIPOTPAMMEI H
IepeMeHHsbIe. Jlornueckue
€€ JIEMEHTHI; TI0JIb3YEeTCSI TAKUMH OCHOBHBIMU
KOHCTpYKIuU. OyHKIUS U ee
MOHSITHSIMH ITPOTPAMMHUPOBAHMSI KaK
aprymenTsl. Co3fianue 0 POTpaMMHpoBa a
COGCTBEHHBIX (PYHKIHIA 1 HX NIEPEMEHHEBIE, BEIPAKEHUS, JIOTHICCKUE
HCITIOJIL30 BAHKE. KOHCTPYKITUH, QYHKIIUN; YMEET COCTABUTH
MPOrPaMMy B COOTBETCTBHH C TIOCTABIICHHON
5-6 | Jlornyeckue OcobenHoctu MO IKJTFOUCHUS [IpoexTsl . ) 06.10
. 3a/1avuei U 3arpy3uTh € B MUKPOKOHTPOJLIIEP;
MIePEeMCHHBIC KHOIIKH. YCTpaHEHHE IIYMOB C «KHOMmOoYHBIH
AHATM3UPYET MPEJICTABICHHYIO KOMITBIOTEPH
KOHCTPYKITUH MOMOIIBI0  CTATHBAIOIIMX U | MIEPEKITFOYATEINbY, pyeT Hpex yio pHyto | 13.10
HNOATATUBAIOLIMX  PE3UCTOPOB. | «CBETHIBHUK ¢ | TPOTPaMMYy M ONPEACILICT, 9TO
HporpaMMHoe yCTpaHEeHUE KHOIIOYHBIM COOTBETCTBYIOIIIAd ImporpamMma BbITIOJIHACT
npebe3ra. byneBble IepeMEHHBIC |  yIIPaBICHUEM),
W KOHCTAHTHI,  JIOTHYCCKHE «KHOmmoyHbIe
oTiepaluu. KOBOOM»

7-8 | AHaoroBbIC U AnanoroBele u  1UGPOBHIC [TpoexTsI « OOBSICHSIET Pa3HUILY MEXKTY IU(PPOBBIM H 20.10
nudpoBbie BXOAbI U | cuTHaibl,  moHstue  LIIMM. Masuoxk ¢ AHAJIOTOBBIM CHTHAJIOM; IPUBOIUT IIPUMEPHI 2710
BbIXO/IbL. [IpuHIMIBL | YTIpaBieHne yCTPOWCTBAMH C | HAPACTAOWEH | ,rome30oBanms PA3IYHEIX THTIOB CHTHAJIOB; :
WX HUCIIOJIb30BaHUS MTOMOIIBIO MOPTOB, SAPKOCTBION, .

OCYILIECTBIISICT MOIKIIOYEHHE IIEKTPOHHOM
MO IJIEPKUBAIOIIX [INM. «Monens 5
I{uKIHIECKHE KOHCTDYKIIMH, | TUTaMEHH cBeumy, | SXCMBl B 3ABHCHMOCTH OT THIIa BRIGpaHHOTO
JAT4MK  COydaiHBIX  umcel. | «CBeTWIbHHMK ¢ | CHTHANIA; IPOBEPACT THII CHIHAIA, T01aBAEMOTO
HUcnonb3oBanue  jgaTyuka B yIpaBisgeMoun Ha YCTPOUCTBO; OOBACHAET IPUHIIUII IIUPOTHO-
nporpaMmupoBanuu Arduino. APKOCTBIO» UMITYJIbCHOM MOYJISIIMK; OITUCBHIBACT I[BETOBBIC
MOJIETIH U UX POJIb B CO3/IaHUU I[BETA;
9- | [IpumeneHue [Tonsatue w™accuBa. MaccuBBI [TpoexTsr: 5 P 5 ’ 10.11
10 | maccuBoOB CHUMBOJIOB. [Tee303ddexr. CUYCTUHK ODOCHOBRIBACT BRIOOP COOTBCTCTBYIOLICIO THIla
YIpaBienne 3ByKoM. HAKATHH, CUTHAJIa B CBOECH cXeMe. 17.11
CEKYHJIOMED.

I'nasa 3. /laTunku 1151 MUKPOKOHTPOJLJIEpa S 4




11- | Cencopsl. Jlatunku | Poab ceHCOpoB B yIpaBiisieMbIX IIpoextsr: OOBSICHSET OHATHE CEHCOPA; PA3TUYACT TUIIBI 24.11
12 | Arduino. cucremax. CeHCophl U «CBETWIBHUK C | CEHCOPOB; IPUBOJIUT IPUMEPBI IPUMEHEHUS
NepeMEHHBIE PE3UCTOPBI. YIPaBISIEMON | CEHCOPOB; OCYIIECTBIISIET HACTPOUKH JIATYUKOB; 01.12
JlenuTenb HANPSHKCHUS. SIPKOCTBIOY, CHUMAET MMOKa3aHMsl, KOTOPBIC MOCHLIAIOT
[ToTeHmmoMeTp. AHAIOTOBEIE «ABTOMATHYECKO | TATYMUKH; OMUCHIBACT MTPOOIIEMBI, BO3MOXHBIC
CUTHAJIBI Ha BXoze Arduino. € OCBCIIIEHUE», | IIPH HCIOJIb30BAHUH JATUYUKOB; TIOJIB3YETCS
Hcnosib30BaHrEe MOHHTOPA «3mepenne Pa3TUYHBIMU THITAMH JATYUKOB IS TTOJTydSHUS
MOCIIEIOBATEIHLHOTO TIOPTa /IS TEMIIEPATYPhI» | HE0OX0 MO HH(OPMAIIUK; CO3/1aeT
HaOJIO/IeHUH 32 TapaMeTpaMu MPOTPaMMHBIH KOJT JJIsl YIIPABIICHUS JaTYUKAMU;
CUCTEMBI. BBEIOMPACT COOTBETCTBYIOIIMH JTATIUK IS
MOJIy4eHUs] He0OXO0JMMOTO CUTHAJIA.
13- | [MoaxiroueHue JlaTunku cepaneOueHus, Jasep. [TpoexTsr: 08.12
14 | pa3nuuHbBIX Hatuuk goxns (Bnaru). Jatuuk | «3aniuTHBIN KOJ
naTdyukoB K Arduino | okucH yriepona. JlaTauku KIJIaBUATYPBI», 15.12
TEMIIEPATYPHI B BIIAYKHOCTH «AHTUKAIAS
dht11 u dht22. Jlatunk CBETay,
napneHus. JlaTauk xoina. H3MEpeHHe
JlaTauku mapa, TIaMeHH, cepAneOneHus
OCBEILIEHHOCTH, 3BYKa, Temneparypsl,
BJIQYKHOCTH MOYBBI, HAKJIOHA U BJIQXKHOCTH U
ap. JTaBJICHUS
BO3/yXa.
15 | [IpomexyrouHas 3amanus o cOopke cxeM + TecrTsl, YMEIT NPUMEHATD MOJTy4YeHHbIC 3HAHUS JISI 22.12
aTTecranus mno MIPOrpaMMHUPOBAHHUIO, UHAUBUAYaJIbHBIE | PEIICHUS MPAKTUYECKUX 3aJa4 U CO3/IaHus
MIPOHJICHHOMY TEOPETUUECKUM 3HAHUSM 10 3a/laHusl. AEKTPOHHBIX YCTPONCTB
MaTtepuany AIIEKTPOHHUKE.
I'nasa 4. IlpakTH4yeckoe NpUMEeHeHHEe MUKPOKOHTPOJLIepoB 12 4
16- | Ludpossie Haznauenwue, yctpoiicTso, [Ipoekt M0JIb3YEeTCS TAKUMH OCHOBHBIMU TOHATHUSAMU 29.12
17 | uHOUKATOPHI. MIPUHIIUIIBI ACHCTBUS «CexkyHIOMEp», | IPOrPaMMHUPOBAHUS KAK MAaCCHUBBI; OOBSICHSET
[Ipumenenue CEMHCETMEHTHOTO MHIUKATOPA. «Cuerynk sBIeHue The303(ddexra; codnpaet 12.01
MacCUBOB VYnpasnenue. MaccuB TaHHBIX. HaXKaTHI», ANEKTPUYECKYIO CXEMY ISl YIPaBIECHUS 3BYKOM;
DNEeKTPOHHBIEC YaChl «[lepetsiruBaHue | UCIOIB3YET KOJOBYIO TAOIUILY IS
KaHaTa. POrPaMMHUPOBAHHUS CIIOB; COOMpAET




18- | PabGora co 3BykoM | IIpe3omumanka. YactoTa 3ByKa. IIpoexr NIEKTPUUECKYIO CXEMY C UCIIOJIb30BAHUEM 19.01

19 [TonxmroueHue nbe3ou3aydaTess «Mep3koe MOTEHIIMOMETPA; CHUMAET JICKTPUUECCKUE
(Buzzer), n3y4ueHre KOMaHIbI MUAHUHOY, MOKA3aTeJIM B CXEMaX C MbE303JIEMEHTOM U 26.01
tone(). Bocripoussenenue «TepMeHBOKC. | MOTEHIIMOMETPOM; OITUCHIBAET HJIEKTPUUECKUE
MPOCTBIX MEJIOJIUM, HAIIPUMED, Ocmwmorpadg | IPOIECCHI, TPOUCXOASIIINE B TIOCTPOCHHBIX
Ha OCHOBE IIPUMEPOB (3ByKOBOI1 cxeMax; 00OCHOBBIBAET CBOU JACUCTBUS MIPU
toneMelody. Ynpasiienue reHeparop); MOCTPOCHUH ICKTPUICCKIX CXEM
3BYKaMH aHAJIOTOBBIM BXOJIOM IPOUTPHIBATEIH
tonePitchFollower. IInannno MEJIOINH,

(HECKOJIBKO OOBIYHBIX KHOTIOK, MU3MEPUTEITb
MIPY HAKATUH — OJTHOM — CBOS YPOBHS
HOTa) TPOMKOCTH.

20 bubmorexn Uto Takoe OMOIHOTEKH. [TpoexTsr: Hcnons3yeT OMOIMOTEKH B TpOrpaMMme; yMeeT 02.02
Hcnonb3oBanne 6MOIUOTEK B KOMHaTHBIN CO3/1aBaTh U yCTaHABIMBATh OMOIMOTEKU; yMEET
nporpaMmme. Y CTaHOBKa, TEPMOMETD, guTaTh datasheet; UCTIOIB3yeT MaTeMaTHYECKUE
co3aHue ONOIMOTEK. METEOCTaHIUs, | QYHKIUUA B IPOTPAMME.
bubnuoreka math.h.

Hcnonp3oBanue
MaTeMaTH4eCKUX (QYHKIIHI B
MporpaMMme.
21- LCD-»>kpanbl Kunkokpucrammueckuit 3kpan | [Ipoextsl: Tectep | omuchIBaeT OCHOBHBIE MPUHIIUITBI CTPOCHHUS 09.02
22 | (xuakoxkpuctaunye | (QKKskpan). XapakTepuCTHKH. Oarapeek, BbiBoJ | JKKakpaHOB; MpUBOAUT IPUMEPHI TPUMEHEHUS
CKHE IKpPaHBbI) [TonknroueHre CMMBOJIBHOTO coobmenuii Ha | JKK-3kpanoB; noaximrodaer KK-skpan B 16.02
VYnpasienue JHCIIes K MUKPOKOHTPOJLIEPY. 9KpaH IUCIUIES. | BJEKTPUUYECKYIO CXEMY; UCTIOIb3YeT
MUKpOKOHTpoJuiepa | OCHOBHbIE KOMaHAbI IS CBeTUIIbHUK, OuOIMOTEKH, KITACChl, 00BEKTHI IPH
mu yepes USB BBIBOJIa MH(OPMAIIMK Ha 3KpaH. | yOpaBlsieMblil o | nporpammupoBanuu KKskpanoB; nonuMaer

berymas crpoka. BeiBox Ha
9KpaH MH(pOpMaILIUK C JATIUKOB
13 MpEeAbIAYIINX 3aHATUH.
Hcnonp3oBanue Serial Monitor
JUIS TIepelay TEKCTOBBIX
cooOmenuii Ha Arduino.
[IpeoOpazoBaHme TEKCTOBBIX
COOOIIEHUI B KOMaHIbI.

USB; nepenaua
3aK0IMPOBAHHBIX
COOOILLIEHU.

MPUHITUIIBEI KOJAMPOBAaHUS HH(POpMALIUK U
WCITOJIh30BAaHUS KUPWILTNICCKUX MPUDTOB;
O0OBSICHSET BBIBO IpauIeCKUX 0OBEKTOB HA
KK-3kpanax.




[IporpammupoBaHue: 0OBEKTHI,
oObekT String, ruxia while,
oreparop BeIOOpa case.

23- | Jlpuraremu. Tumbl. | J[BMkeHHE 0OBEKTOB. [IpoexTsr: OOBSICHSIET PUHIIUITBI CTPOCHUSI IBUTATEIICH 23.02
24 Ynpasiienue [TocTosiHHBIC TBUTATEIH. nanTorpad, Pa3IUYHBIX TUTIOB; TOKITFOYACT K
JIBUTATEIISIMHU. [IlaroBeie ABUTATEIIN. MUKCEP. AIIEKTPUIECKON CXEME JIBUTATEIN PA3IMUHBIX 01.03
CepBoBurarenu. TpaH3UCTOPHI. THUTIOB; TIOJIB3YETCS APaiBEPOM JIBUTATEIIS JJIs
OCHOBBI yITpaBJICHUS MOJIKJTFOUEHUST CEPBOMOTOPOB K AJIEKTPUUICCKOM
cepBonpuBoIoM. [paiiBep CXEME; UCTIOJIb3YET COOTBETCTBYIOIINE KOMAHIbI
MoTopa. CKOpOCTh BpaIeHHs JUTSL YIIPABIICHUSI MOTOPAMH TTPH
MOTOpa, U3MCHECHUE POrPaMMHUPOBAHHH; UCIIOJIE3YEeT OUOINOTEKU
HaIPaBJICHUS BPAIIICHUS. YIIPaBJICHUS MOTOPAMHU TIPH
bubnnoreka servo.h IPOrpaMMUPOBAHHUH; TIOHUMAET MPUHIIUIIBI
paboThI TPAH3UCTOPOB; OOBSICHSICT Pa3HUILY
MEXTy pa3TUIHBIMU THITAMH TPAH3UCTOPOB
25 Perucrtpanus 3amnuck maHaex Ha SD u Micro- VYMeeT CUMTBHIBATE JAHHBIE C TATYNUKOB U 08.03
naHHbBIX HAa SD u SD kaprtel. Utenue datasheet. 3anuckiBaTh MX Ha SD u Micro-SD kapry,
Micro-SD kapTsr. nepeaaBaTh JaHHBIC 110 OECIIPOBOTHOM CBSI3H.
26- | becripoBoanas cBs3b | [loakmroueHne Moayen 15.03
27 OecrpoBOIHOM CBsI3U. UTeHUE 2203

datasheet , GSM, Bluetooth u
ap. [onkmouenue Bluetooth
Mo yss K Arduino. YnpaBiieHue
CBETOJIMOIOM, TOJKIIOYEHHBIM
K Arduino, ¢ KOMIIbIOTEpPA U
rianmera. [lepenaya naHHBIX C
Arduino Ha KOMIIBIOTED U
radmeT. CrnenuanbHbie
MIPUJIOKEHUSI Ha KOMIIBIOTEPE U
cMapTdoHe A yI1oOHOTO
uHTepdeiica B3auMoieicTBUS ©
Arduino no Bluetooth




I'maBa S. DJIeKTPOHHBIA TeKCTWIb 4 4

28- | 3HaKOMCTBO C [Imara Arduino Lilypad u [IpoexTsl HaspiBaet ocHoBHBIE chepbl MpUMEHEHUS 05.04
29 | mnaroit Arduino KOMIIOHCHTBHI: CBETOAMO/BI, | «CBEPKAIOLINH | 5eKTPOHHOTO TEKCTHIIA, Chephbl IPHMEHEHHUS;
Lilypad. aKcenepomerp, TAaTYHK OpacineTy, YMEeT IIHTH M3/ CTATSHEIMHA HETKAMIL 12.04
TEMIIePaTypHI, 3yMMep, «CBETSILAsACS
30- | [TpoekTs nepexmoaaTens, Xbee, SAKITATKA vaeeT IPOrpaMMHUPOBATH HA PA3INYHBIC 19.04
31 | »rmeKTpOHHOTO JecTBUS
TEKCTHIIS 26.04
I'naBa 6. IlpoexTHas padora 3 4
32- | PaboTa Hax TBopueckuil NPOEKT COYeTaeT B HasbiBaeT ocHOBHBIE c(hepbl TPUMEHEHUS 03.05
33 | coOCTBEeHHBIM ce0e KakK 2JIeKTPOHHYIO HAUUHKY MUKpPOKOHTPOJUIEPOB B OOIIECTBE.
TBOPYECKHM ¥ MUKPOKOHTPOJIIEP, TaK U OcymiecTBIIsIeT aHATTN3 TPE0CTABICHHOTO 10.05
MIPOEKTOM MEXaHUKY U KOPITYC, ycrpoiicTBa. HazpiBaeT 0CHOBHEIC
ABTOHOMHOTO M3TOTOBJIEHHBIE C TOMOIIIBIO 3D COCTaBJISIIOIIME YCTpoiicTBa. Mcronb3yer
AIIEKTPOHHOTO MIPUHTEPA. JIOTIOJTHUTEIIHHBIE TJIATHI PACITUPEHUS U
YCTpOMCTBa JATYUKH TSl TPEAOCTaBICHUS YCTPONUCTB
COOTBETCTBYIOIIMX BO3MOKHOCTEN. Co31aeT
34 | BoicraBka «llepBbie | [Ipe3eHTariust mpoeKToB. 17.05

iary B
POOOTOTEXHKYY.
[IpomexxyTouHas
aTTecranus

coOCTBEHHBIE OMOIMOTEKH TTPHU
MPOrpaMMHUPOBAaHUU ycTpoicTBa. [IpuBoaut
BapHaHThI YIYUILIEHHUS CYLIECTBYIOIIEH
KOHCTPYKIIUHU ¥ paObOThI 3JEKTPOHHOTO
YCTPOMCTBA.
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