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Pabouast mporpamma Kypca BHEYpOUHOU AesTenbHOCTH «PoOoToTexHMKay ajisg 7 Kiacca pa3paboTaHa
Ha OCHOBC HMKCIICPCUNCIICHHBIX HOPMATHUBHBIX TOKYMCHTOB:
- OCHOBHOI 00pa30BaTEIHLHOM MPOTPAMMBI OCHOBHOTO 00111eT0 00pa3zoBanus MAOY «COII ¢.Kymax»

(mpuxkaz Nell ot 30.08.2024r.);
- yuebnoro miana MAOY «COII c.Kymak» Ha 2024-2025 yueOnsbiit ron (mpuka3 Nell ot 30.08.2024r.).

B3anMocBsI3b ¢ IporpaMMoi BOCIIUTAHUS

[TporpaMma Kypca BHEYpOUHOH JeSTeIbHOCTH pa3padoTaHa ¢ yuéroM (eepaibHol 00pa3oBaTeIbHON
MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus. TO NO3BOJSIET HA MPAKTUKE COSTMHUTH 00YUaroIIyIo U
BOCITMTATEINIbHYIO JICATEIBHOCTD [Ie1arora, OpUeHTUPOBATh € HEe TOJILKO Ha MHTEIUIEKTYalIbHOE, HO U Ha
HPaBCTBEHHOE, COIIMAIILHOE Pa3BUTHE PEOEHKA. DTO MPOSBIISETCSL:

— B BBIACJICHUHU B LCJIU ITPOrpaMMbl IEHHOCTHBIX ITPUOPUTETOB;

— B IPUOPUTCTEC JIMYHOCTHBIX PE3YJIbTATOB pCalnu3aluu IIPOrpaMMhbl BHCyquHOﬁ ACATCIIbHOCTH,
HameJmuXx CBOC OTPAKCHNUEC U KOHKPCTU3AIUIO B ITPOrpaMMeE BOCIIUTAHMA,

— B MHTEPAKTUBHBIX (hopMax 3aHATHH Il 00YJarOMMXCsl, 00€CIIeUNBAIOIINX WX BOBJICUCHHOCTD
B COBMECTHYIO C II€JarOrOM Y CBEPCTHUKAMHU JEATEIbHOCTD.

1.Pe3yabTaThl 0CBOEHUS POrPaMMbl KypPca BHEYPOUYHOH /1eATeILHOCTH

IInanupyemMble pe3y/ibTaThbl 0CBOECHHS YYAIIMMHUCH NPOrpaMMbl Kypca BHEYPOUYHOIi JesITeJIbHOCTH

JInuHOCTHBIE  pe3yJbTaTbl OCBOCHHMSl IPOrpaMMbl  Kypca  BHEYPOYHOH  JIeATEJLHOCTH
«PobGoToTexnuka» orpaxaioT popMupoBaHue y 00y4arOLIUXCs:

1. I'paxaaHCKOro BOCIMTAHUSA:

TFOTOBHOCTb K BBIIOJHEHUIO 00sI3aHHOCTEN Ipa)KAaHWHA U pealu3ald €ro Ipas, YBaXEHUE IIPaB,
CBOOO/] M 3aKOHHBIX HHTEPECOB JAPYTHX JIIOJEH;

aKTHBHOE y4YacTHE B XKHU3HU ceMbH, OpraHu3ainuu, MECTHOTO COOOIECTBA, POJAHOIO Kpasi, CTPaHbl;

HEMpUATHE JTIOOBIX (GOPM IKCTPEMHU3MA, TUCKPUMUHALINH;

ITOHUMAHUE POJIU PA3IUMYHBIX COUAIBHBIX HHCTUTYTOB B KU3HH YEJIOBEKA;

npejcTaBieHre 00 OCHOBHBIX IpaBax, CBOOOJaX U 0053aHHOCTIX I'pakJaHUHA, COLIMATIBHBIX HOpMaX U
MpaBWJIax MEKIMYHOCTHBIX OTHOLIEHUH B MOJUKYJITYPHOM U MHOTOKOH(ECCHOHAIBHOM OOIIIECTBE;

npeJcTaBiIeHne 0 Crocodax NPOTUBOAECHCTBUS KOPPYILINY;

FOTOBHOCTh K Pa3sHOOOpPa3HON COBMECTHOM JA€ATEIbHOCTH, CTPEMJIEHHE K B3aHMMONOHMMAHUIO H
B3aMMOIIOMOIIY, aKTUBHOE Y4aCTHUE B IIKOJIBHOM CaMOYIIPABIICHUH;

FOTOBHOCTh K YYacTHIO B TYMaHUTapHOH JEeSATENbHOCTH (BOJIOHTEPCTBO, IIOMOIIb JIFOMSIM,
HY>KAAIOLUMCS B HEll).

2. [IaTpuoTHYECKOr0 BOCIIUTAHHUS:

0CO3HaHHME POCCUMCKOMN IpaXk1aHCKOM UJIEHTUYHOCTH B MOJUKYJIBTYPHOM U MHOTOKOH(ECCHOHATBHOM
oOmiecTBe, NpPOSBICHHE HHTEpeca K IO3HAHWIO POJHOTO sI3blKa, HCTOPUH, KYJIbTyphl Poccuiickoit
®enepannu, cBoero kpas, Haponos Poccuu;

LIEHHOCTHOE OTHOIIECHHE K JOCTHKEHHsSM cBoed Poaunbl - Poccum, kK Hayke, UCKYCCTBY, CIOPTY,
TEXHOJIOTUSIM, OOEBBIM MTOJIBUTAM U TPYJOBBIM JOCTH)KEHUSM HApO/Ia;

yBaXX€HHE K CHMBOJaM PoccuM, rocylnapCTBEHHBIM IIpa3JIHHUKaM, HCTOPHUYECKOMY M IPHUPOIHOMY
HACJIEUIO U TaMATHUKAM, TPaJULIUAM Pa3HbIX HAPOJIOB, IPOKUBAIOIINX B POJHOM CTpaHE.

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OpHUEHTAIUs Ha MOpaJIbHbIE IIGHHOCTH ¥ HOPMBI B CUTYallUsIX HPABCTBEHHOT'O BHIOOPA;

TOTOBHOCTh OILICHMBATh CBOE IOBEACHUE W TOCTYIIKM, NOBEACHUE M TOCTYINKH JPYTHX JIOAEH ¢
ITO3ULIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS ITOCIEACTBUM MIOCTYIIKOB;

AaKTHBHOE HEIPHITHE acOLUaTbHBIX MOCTYIKOB, CBOOOAA U OTBETCTBEHHOCTh JIMYHOCTH B YCIIOBHSX



MHIUBUAYATBHOTO U OOIIECTBEHHOTO MPOCTPAHCTBRA.

4. cTeTHYeCKOro BOCIIUTAHHUS:

BOCIIPUMMYHMBOCTB K Pa3HbIM BUJAaM HCKYCCTBA, TPAAUIUSAM M TBOPYECTBY CBOETO M APYIMX HapOJOB,
[IOHMMaHHUE 3MOLMOHAIBLHOTO BO3JEHCTBHSI UCKYCCTBA; OCO3HAHNUE BAKHOCTHU XYAOXKECTBEHHON KYJIbTYpPBI
KaK Cpe/icTBa KOMMYHHUKALIUA U CAMOBBIPAKECHHS;

IOHMMAHHUE LIEHHOCTH OTEYECTBEHHOTO M MHPOBOIO MCKYCCTBA, POJM 3THUYECKUX KYJBTYpPHBIX
TpaguLUi U HAPOJHOTO TBOPUYECTBA;

CTPEMJIEHHE K CAMOBBIPAKEHUIO B Pa3HBIX BUIAaX UCKYCCTBA.

5. ®usnyeckoro BOCHUTAHUS, (OPMHMPOBAHUA KYJIbTYPbl 310POBbSI U JIMOIMOHAJBLHOIO
Os1aromosty4ms:

OCO3HaHUE EHHOCTH JKU3HU;

OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO M YCTaHOBKA Ha 3/I0pOBBIH 00pa3 KU3HH (3110pOBOE
MUTaHUEe, COOJII0/IEHNE TUTUEHUYECKUX TPaBUil, cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, PEryJIsipHast
¢du3nveckas akTHBHOCTH );

OCO3HAHHE TOCIEACTBUI U HEMPHUSITHE BPEAHBIX MPUBBIUEK (YHOTpeOJIeHHE alKOrojsi, HapKOTHKOB,
KypeHHUEe) U HHBIX (OpM Bpea s PU3NIECKOro U ICUXHYECKOTO 3/I0POBbS;

coOirofieHre TpaBUJl 0€30MaCHOCTH, B TOM YHMCJIE HABBIKOB OE30MACHOTO IMOBEACHHUS B MHTEPHET-
cpene;

CIIOCOOHOCTh ~ aJalTHPOBAThCSI K CTPECCOBBIM  CUTYyallMsIM W MEHSIOIIUMCS  COIMANIbHBIM,
MH(GOPMALIMOHHBIM U MPUPOIHBIM YCIOBHSM, B TOM YHCIIE OCMBICIISISE COOCTBEHHBIH ONBIT M BBICTpAHBAs
JanbHEHIINE LeIu;

yMEHHE NIPUHUMATh ce0s U IpYTUX, HE OCYyKIasi;

YMEHHE OCO3HABaTh AMOIMOHAIBHOE COCTOSHUE ceOs M APYTUX, YMEHHUE YMPaBISATh COOCTBEHHBIM
SMOLIMOHAJIBHBIM COCTOSIHUEM;

c(hOpMUPOBAHHOCTh HaBBIKA peQIIEKCHH, MPU3HAHHE CBOETO MpaBa Ha OUIMOKY M TaKOro ke MpaBa
JPYroro 4eaoBeKa.

6. TpynoBoro BocnuTaHms:

YCTaHOBKAa Ha aKTMBHOE Y4YacTHE B PELLIEHUU MPaKTUYECKHUX 3a1ad (B paMmkax cembH, Opranusaiuu,
ropoja, Kpas) TEXHOJOTHMYECKOM M COIMAIbHOM HAMpaBIEHHOCTH, CHOCOOHOCTh HMHHIIMUPOBATS,
IUTAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATH TAKOTO POJia AESITENbHOCTD;

MHTEpEC K NMPaKTHUECKOMY M3YyUeHHIO Mpodeccuil  Tpya pa3IndHOro pojAa, B TOM YHUCIIE HA OCHOBE
MIPUMEHEHHUS N3Y4aeMOro IpeIMETHOrO 3HAHNUS;

OCO3HaHME Ba)XHOCTU OOyUYEHHsS Ha MPOTSHKEHUHM BCEHM KM3HM JAJIS YCIEHIHOM mpodeccnoHaIbHON
JEeSITeIbHOCTH U Pa3BUTHE HEOOXOIMMBIX YMEHUH I 3TOTO;

TOTOBHOCTb aJallTUPOBAThCA B IPOPECCUOHATIBHON cperie;

yBa)XEHUE K TPYIy U pe3yJbTaTaM TPYJI0BOU JESATENbHOCTH;

OCO3HAHHBII BBIOOP U MOCTPOCHNE WHAMBUYATbHON TPACKTOPHH 00pa30BaHUs U KU3HEHHBIX MJIAHOB
C YYETOM JINYHBIX U OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN.

7. IK0IOTMYECKOr0 BOCIIMTAHHUSA:

OpUEHTAIMsl Ha NPUMEHEHUE 3HAHUN M3 COLMAIbHBIX U €CTECTBEHHBIX HAayK JUIsl pEelIeHHUs 3a1ad B
00JIaCTH OKpY>Karolle cpeipbl, MUIAHUPOBAHUS IMOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCIEACTBUN IS
OKpY>KaroIlIeH Cpeibl;

MOBBIIIEHUE YPOBHS 3KOJIOTMUYECKON KYJIBTYpPbI, OCO3HAHHME IJI00AJTBHOIO XapakTepa SKOJIOTMYECKHX
mpo0JieM U yTeH X PEIICHHS;

AaKTUBHOE HENPUATUE NEHCTBUH, IPUHOCAILLMX BPE OKPYIKaIOLIEN Cpeae;

OCO3HAHHE CBOEH pOJIM KaK TpakJaHMHA U MOTPEOUTENs B YCIOBUSX B3aUMOCBS3M IPHUPOJIHOM,
TEXHOJIOTUYECKON U COLUAIBbHON CPEN;

TOTOBHOCTb K YYaCTHIO B IPAKTUUYECKON JAESITEIbHOCTH HKOJIOTMYECKOI HAIIPaBI€HHOCTH.

8. IleHHOCTH HAY4YHOI'0 MO3HAHMS:

OpUEHTAlMsl B JESATENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX IpEACTaBIe€HUN 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS UEJIOBEKa, MPUPOABI M OOIIECTBAa, B3aUMOCBS3SIX YeJIOBEKa C MPUPOJHON U
COLIMAJIbHOU CpEeNoi;

OBJIQJICHHE SI3bIKOBOM M YATATENIBCKOM KYJBTYPOU KaK CPEICTBOM IO3HAHUS MUPA;



OBJIaAICHUEC OCHOBHBIMHM HAaBBIKaMU I/ICCJIG,I[OBaTeJ'II)CI(Oﬁ ACATCIIBHOCTH, YCTAaHOBKAa HAa OCMBICIICHHE
OIIbITA, HaGJIIOIIeHI/II\/JI, MOCTYIKOB U CTPCMJICHUC COBCPIICHCTBOBATL NIYTU NOCTHIKCHUSA MHAUBUAYAJIBHOI'O U
KOJIJICKTUBHOI'O 6narononyq1/m.

JIn4HOCTHBIE pe3yJbTaThl, OOecneYynBaOUIde AJANTANUI0 00Y4YaIOLIErocssi K HM3MEHSIIOIUMCS
YCJIOBUSIM COIHAJIbHOMN U IPUPOAHOI Cpelibl, BKJIIOYAIOT:

OCBOCHHE OOYYaIOIUMUCS COLMATHHOTO ONBITA, OCHOBHBIX COIMATBHBIX POJIEH, COOTBETCTBYIOLIUX
Be/yIIeH JeSITeIbHOCTH BO3pacTa, HOPM U MPAaBHJI OOIIECTBEHHOTO MOBEACHUS, ()OPM COIMAITLHON KHU3HH B
rpynmnax # CcooOINecTBaxX, BKIOYAas CEMbIO, TPyMIbl, CHOPMHUPOBAHHBIE 10 MPO(HECCHOHATBLHOM
JESTeTbHOCTH, @ TAKXKE B PAMKaX COI[HAILHOTO B3aUMOJICHCTBHUS C JIIOJBMH U3 APYTroW KyJIbTYPHOU CPEJIbI,

CHOCOOHOCTh 00YUAIOMIUXCS BO B3aMMOICHCTBUH B YCIOBUSAX HEONPEAEICHHOCTH, OTKPBITOCTh OIBITY
U 3HaHUSM JPYTHUX;

CIIOCOOHOCTh ~ J€HCTBOBATH B  YCIOBHUSX  HEOIPENEICHHOCTH, IOBBIIIATH YPOBEHb CBOEH
KOMIIETEHTHOCTH uepe3 NMPaKTHYECKYIO AEATE]bHOCTh, B TOM YHUCIIE YMEHHUE YUYUTbCA y APYTHX JIOJEH,
OCO3HABaTh B COBMECTHOM JI€ATEIbHOCTU HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HABBIK BBISIBIICHUS U CBSI3bIBaHMs 00pa30B, CIOCOOHOCTH (hOPMUPOBAHMSI HOBBIX 3HAHUM, B TOM YHUCIIE
CIIOCOOHOCTH (POPMYIIUPOBATH UJCH, TIOHITHS, THIIOTE3bI 00 00BEKTaX W SBJICHUSAX, B TOM YHCIIC paHee He
U3BECTHBIX, OCO3HaBaTh Je(MUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW, IUIaHUPOBATh CBOE
pa3BUTHE;

YMEHUE pacClO3HAaBaThb KOHKPETHBIE INPUMEPBI MOHATHUSA II0 XapaKTEPHBIM IPU3HAKaM, BBIIIOJIHATH
ONEepallii B COOTBETCTBMM C OIPEACIICHHEM M IPOCTEHIIMMHU CBOWCTBAMM IOHATHSA, KOHKPETU3HPOBATH
MOHATHE MPUMEPAMH, UCIOJIb30BAaTh MOHATUE U €ro CBOICTBA IpH pEIEHUH 3a/ad (Jajee - ONepupoBaTh
MOHATHUSIMH), a TaK)Ke ONEPHPOBATH TEPMUHAMHU U MPEJCTABICHUAMHU B 00JaCTH KOHLEMIMH YCTOHYHUBOTO
pa3BUTHA;

YMCHUEC aHATITU3UPOBATH U BBIABIIATH B3AUMOCBA3U ITPUPOEI, O6HI€CTBa 1 3KOHOMMHKH,

YMCHUEC OLICHUBATH CBOU HeﬁCTBHH C YUCTOM BJIMAHUA HAa OKPYIKAKOIIYIO CpEay, I[OCTI/I)KCHI/Iﬁ ueneﬁ u
MMpEOa0JICHUA BBI3OBOB, BO3BMOKHBIX II100aIbHBIX HOCHGHCTBHﬁ;

CIIOCOOHOCTH 06yqafonmxc;1 OCO3HaBaTb CTPECCOBYKO CHTyallUIlO, OLCHHUBATHL JMIPOUCXOAANINC
U3MCHCHUA U UX ITOCJICACTBHA,

BOCIIPMHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOLINI KOHTPMED;
OILICHMBATh CUTYAIIUIO CTPECCA, KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUSI U JEHCTBHUS;

dbopMynupoBaTh W OIEHUBaTh PUCKM M TOCIHEACTBUSA, (OPMUPOBATH OIBIT, YMETh HAaXOJIUTh
MO3UTUBHOE B TPOU3OMIEAIIEH CUTYALINH;

OBITb TOTOBBIM JIEHCTBOBATh B OTCYTCTBUC I apaHTHf/'I ycrexa.

MeranpeaMerHbie pe3yJbTaThl OCBOCHUSI IPOrPaMMbI  Kypca BHEYPOYHOH [esITeJbHOCTH
«PoGoToTEeXHHKA)» 0TPAXKAIOT:

1. OB.HaZIeHI/Ie YHUBEPCAJTBbHBIMHA y‘leﬁﬂbIMl/l NMO3HAaBAaTCJIbHbBIMU I[CﬁCTBHSIMPI:

1) 6Ga30BBIE JIOTHYECKUE ACHCTBUS:



BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SIBJICHUIA);

yCTaHABJIMBATh CYLIECTBEHHBIN MpPU3HAK KJIACCH(UKALMU, OCHOBAHUS JJIsi 00OOIIEHUS U CpAaBHEHMS,
KpUTEpPUU IIPOBOJIUMOIO aHAIN3a;

C Y4eTOM MpPEIJIOKEHHOW 3a7a4d BBISBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTPUBAEMBIX
(hakTax, JaHHBIX U HAOTIOJCHUSX;

npeajiaratb KpuTCpuu 1JIs BbIABIICHUA 3aKOHOM€pHOCTeI>'I u HpOTHBOp@‘-IHfI;
BBIABJIIATH ,I[e(bI/IHI/ITI)I I/IH(bOpMaI_[I/II/I, JaHHBbIX, HeO6XOI[I/IMBIX JJId pCIICHUA IMOCTaBJICHHOU 3aa4uu;
BBIABJIATH IPUYIUMHHO-CIICACTBCHHBIC CBA3U ITPHU U3YUYCHUU SIBIICHUH U IMPpOLCCCOB;

JieNaTh BBIBOJBI C UCIIOJIB30BAHUEM JIEYKTUBHBIX U UHIYKTUBHBIX YMO3aKIFOUEHHUM, YMO3aKIHOUECHUN
10 aHAJIOTUH, POPMYITUPOBATH TUIIOTE3BI O B3AUMOCBSI3SX;

CaMOCTOATCIIBHO BBI6I/IpaTL cI1moco0 PCUICHUA y‘le6H0ﬁ 3aJa4dn (CpaBHI/IBaTb HCCKOJIbKO BAapHUaHTOB
peuicHus, BI)I6I/IpaTI) HauooJee HOIIXOI[SIHII/Iﬁ C Y4C€TOM CaMOCTOATCIIbHO BbIJICIICHHBIX KpI/ITepI/IeB);

2) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:
MCIIOJI30BaTh BOIIPOCHI KaK UCCIIEI0BATEIHLCKUI HHCTPYMEHT MTO3HAHUS,

(1)OpMy.]'II/IpOBaTb BOIIPOCHI, (1)I/IKCPIpy}OH_II/Ie pa3pbIB MCKAY PCAJIbHBIM H KCJIATCIbHBIM COCTOAHHEM
CUTyalluu, 06’beKTa, CaMOCTOATCIIbHO YCTaHABJINBATH NCKOMOC U JJAHHOC;

¢dopmupoBaTth runoresy 00 MCTUHHOCTH COOCTBEHHBIX CYXXACHUH U CYXKIEHUH JApYrux,
apryMEHTHUPOBATh CBOIO ITO3UIIMIO, MHEHUE;

IPOBOJUTH MO CAMOCTOSITENIbHO COCTaBIEHHOMY IIJIaHY OIIBIT, HECIIOKHBIA 3KCIIEPUMEHT, HEOOIbII0e
WCCIIC/IOBAHHE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH 00BEKTa M3y4YeHHS, MPUIHMHHO-CIICICTBEHHBIX CBS3EH U
3aBUCUMOCTEH 0OBEKTOB MEXTY COOOH;

OLCHUBATb Ha NPHUMECHUMOCTL W JOCTOBCPHOCTH I/IH(l)OpMaIII/II/I, HOJ'Iy‘-ICHHOI\/II B XO0I€ HCCICOOBAHUA
(9KCTIEpUMEHTA);

CaMOCTOSTENbHO  (OpPMYJMpOBaTh OOOOIIEHWs] Y BBIBOJALI IO Ppe3yJibTaTaM MPOBEICHHOTO
HaONIO/IEHUs, OMBITA, HMCCIEAOBAHUS, BJIAJE€Th HHCTPYMEHTAMU OIIEHKH JOCTOBEPHOCTH TOITYYECHHBIX
BBIBOJIOB M 000O0IIECHUIA;

MMPOTrHO3UPOBATE BO3MOXKHOC ,uanLHefmJee pa3BUTHUC IIPOLCCCOB, COOBITHMH U HX MNOCICACTBUA B
AHAJIOTUYHBIX WJIKM CXOAHBIX CUTyalluAaX, BBIABUI'aTb MPCAINIOJIOKCHUA 00 Hx Pa3BUTHH B HOBBIX YCIIOBUAX U
KOHTCKCTax,;

3) pabota c uHbOpMaITHEH:

NPUMEHSATH Pa3IMuHble METObl, HHCTPYMEHTHI U 3allpOoChl NP MOUCKE U 0TOOpe MH(POPMAILIUN HIIN
JAHHBIX U3 UCTOYHUKOB C YYETOM MPEIOKEHHON yueOHON 3a1aul U 3aJaHHBIX KPUTEPHEB;

BBIOMpATh, AHAIU3UPOBATh, CHCTEMATU3MPOBATH M HHTEPIPETHPOBATH HH(GOPMAIMIO PA3ITUUYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

HAXOJUTh CXOJHBIE ApTyMEHTHI (TOATBEPKIAIOIIME WM ONPOBEPrarolife OJHY U Ty XK€ HJCH,
BEPCHI0) B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;



CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANIbHYIO (OpMY MIpeacTaBieHUs MHGOPMAIUU U WILUTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, TarpaMMaMu, MHOM rpadukoil 1 1X KOMOUHALIUSAMU;

OLIEHUBATh HAJEKHOCTb MH(OPMALMU IO KPUTEPUSIM, MPEATIOKEHHBIM ME€AArOrMu4eCKUM pabOTHUKOM
WiH cOPMYITHPOBAHHBIM CAMOCTOSITENILHO;

3¢ (peKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

OBnajeHue CHUCTEMOM yHUBEPCAIbHBIX Y4YEOHBIX [O3HABAaTEIbHBIX JCUCTBUH oOOecrneyrBaeT
c(hOpPMUPOBAHHOCTh KOTHUTHUBHBIX HABBIKOB Y 00YYaIOIIHXCS.

2. OBiajeHNe YHHBEPCAIbHBIMH Y4eOHBIMH KOMMYHUKATHBHBIMH 1€HCTBUSIMU:
1) obmeHue:

BOCIIpUHUMATb H q)OpMYHI/IpOBaTB CYKACHUA, BbIPpAXKATb OSMOIMU B COOTBCTCTBHUH C LCIKAMU U
YCJIOBUAMHU 06IHGHI/IH;

BbIpaxaTb ce0s (CBOIO TOUKY 3pEHUs1) B YCTHBIX M MIMCbMEHHBIX TEKCTaX;

paciio3HaBaThb HeBep6aanHe cpeacrBa O6H_[eHI/I$I, IIOHUMAaTh 3HA4YCHUC COIMAJIbHBIX 3HAKOB, 3HATh U
pacro3HaBaTb MPEAIIOCBUIKA KOH(l)JII/IKTHI)IX CI/ITyaHI/Iﬁ " CMAT4YaTh KOH(i)JII/IKTI)I, BECTHU IICPETOBOPLI;

MOHUMATh HAMEPEHHUSI APYTUX, MPOSIBISITh YBAKUTEILHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOU
dbopme popMyTupoOBaTH CBOM BO3PAKEHHS,;

B XO0A€ auajiora u (I/IJ'II/I) AUCKYCCHU 3a1aBaTb BOIIPOCHI IIO0 CYHICCTBY O6CY)K,I[3€MOI71 TCMBI H
BBICKA3bIBAaTh UJCH, HALICJICHHBIC HA PCIICHUE 3a/la4X U IMOJACPKAHNUC 0J1arokeaaTelIbHOCTH O6HI€HI/IH;

COTIOCTABJISITh CBOU CYXJICHUS C CYXACHUSIMH JPYTUX YYACTHUKOB JHAaliora, 0OHapYKUBATh pa3inyune
M CXOJICTBO TTO3UITHI;

nyOJMYHO MPEACTaBIATh PE3yJbTaThl BBIMOJIHEHHOIO OMNbITa (PKCHEPUMEHTA, HCCIeI0BaHMs,
MIPOEKTA);

CaMOCTOSATCIIbHO BLI6I/IpaTL (bopMaT BBICTYIIUICHHA C Y4YCTOM 3aJad IMPE3CHTAllUU H 0oco0eHHOCTEH
AyAUTOPUU U B COOTBETCTBUHM C HUM COCTABJIATH YCTHBIC W IMHUCBMCHHBIC TCKCTbI C HCIIOJB30BAaHHUEM
HJUTIOCTPATHBHBIX MATCPHUATIOB,

2) coBMeCTHas JeSTeNbHOCTD:

NOHUMAaTh M MCIOJb30BaTh NMPEUMYILECTBA KOMAaHAHON M MHIMBUAyaTbHONH pabOThI NMPH pPELICHUU
KOHKpPETHOU Mpo0eMbl, 000CHOBBIBaTh HEOOXOJMMOCTh MPUMEHEHUS! TPYyNIOBBIX (HOPM B3aUMOAECHCTBUS
IIPY PELICHUN NTOCTAaBIEHHON 3a/1a4H;

IIPUHHUMATL LCJIb COBMECTHOM ACATCIIBHOCTH, KOJUICKTHUBHO CTPOHTH ,ZIGﬁCTBI/IfI o €€ JOCTHXCHUIO:
pacnpeacisiTb pojik, 10roBapuBaTbCs, 06CY)KI[aTL nmponecc U pe3yjbTaTt COBMECTHOM paGOTLI;

YMETH 06061]_[3TI) MHCHUS HECKOJIbBKHUX J'IIOJIeI\/II, OpOABJIATE T'OTOBHOCTH PYKOBOAWTH, BBIIIOJIHATH
MOpYyUCHUs, MOJYUHATHCA,

IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM padOoThI, ONPEAEATh CBOIO POJIb (C YUETOM MPEANOUYTEHUH U
BO3MOXXHOCTEHl BCEX YYaCTHUKOB B3aMMOJEICTBHS), pacHpelesaTh 3aJaud MEXAYy 4WIEHAMH KOMAaHJBbI,
y4acTBOBaTh B TPYyMNNOBBIX (popmax paboTsl (0OCYKIeHHs, OOMEH MHEHHSMH, "MO3TOBbIE HITYpMbl" U
VHBIE);



BBITIOJIHATE CBOIKO 4YacCThb pa6OTI>I, AOCTHUIaTb KaYC€CTBCHHOTI'O PE3yJIbTaTa 110 CBOCMY HAIIPABJICHHUIO U
KOOPAUHHUPOBATH CBOU JIEUCTBUS C APYruMu 4JICHAMH KOMAaH/bI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMMA NPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOICHCTBUS;

CpPaBHHMBATh PE3yJIbTAaThl C HMCXOJHOW 3aJadeil M BKJIAJ KaXJOro WieHa KOMaHAbl B JIOCTH)KEHHE
pE3yJIbTAaTOB, pa3feisaTh chepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETa
nepeJ rpymnmnoi.

OBnajgeHne CUCTEMON YHUBEPCAIbHBIX YYEOHBIX KOMMYHUKATUBHBIX JICHCTBHH OOecreunBaeT
C(OPMHUPOBAHHOCTh COLMANIBHBIX HABBIKOB U AMOLIMOHAJILHOI'O UHTEJIEKTa 00Y4atoLIIXCs.

3. OBiajileHUEe YHMBEPCAJIbLHBIMH Y4€OHbIMH PeryIsiTUBHBIMH /I€/iCTBUSIMH:
1) camoopranuzanus:
BBISIBJISITH MPOOJIEMBI JJIs PEIICHUS B )KU3HCHHBIX U YUCOHBIX CUTYAIIHSIX;

OpPUEHTUPOBATHCS B Pa3IMYHbBIX OJIXO0AAX MPUHITUS PEeLIeHUH (MHAUBUyaIbHOE, IPUHATUE PEIIECHUS
B IpyIIIe, IPUHITUE PELLIEHUN TPYIIOi);

CaMOCTOSITENIbHO COCTaBJIATh AITOPUTM PELICHUs 3aauu (UM €ro 4acTh), BEIOUPATh Coco0 perieHus
y4eOHOM 3aJaud C Y4eTOM HMMEIOIIUXCS PECYpPCOB W COOCTBCHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
npesiaraeMble BApUAHThI PELICHHI;

COCTaBJIATh IUIAH JEHCTBUM (IU1aH peav3allMid HAMEYEHHOI'O aJrOpUTMa pelIeHMsI), KOPPEKTHPOBATh
IPEUI0KEHHBIN aJITOPUTM C YYETOM IOJIy4YE€HUS] HOBBIX 3HAHUN 00 M3ydaeMoM OOBEKTE;

JieNaTh BEIOOpP M OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

2) CaMOKOHTPOJIb:

BJIQ/IETh CIIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHBAIINH U PEQIIEKCHH;
JIaBaTh a/ICKBaTHYIO OLICHKY CUTyalluM U IIpeJylaraTh IUIaH €€ U3MEHEHMUS,

YUUTBIBATh KOHTCKCT U NPEABUACTL TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIPpHU PCIICHUN y‘-IC6HOI>i
3aiavu, afainTupoOBaTh pECIICHUEC K MCHAIOIIUMCS O6CTOHTCJ’IBCTB3M;

OOBSCHATh MPUYMHBI JOCTH)KEHUS (HEIOCTUXKEHUS]) pPE3YyJbTaTOB JEATEIbHOCTH, JaBaTh OLIEHKY
PUOOPETEHHOMY OMBITY, YMETh HaXOAUTh MO3UTUBHOE B MPOU3OLIE/IIEH CUTYallNH;

BHOCHUTBb KOPPCKTUBLI B JACATCIBHOCTH HA OCHOBC HOBBIX 06CT05ITCJ'IBCTB, U3MCHUBIINXCA chyauHﬁ,
YCTAaHOBJICHHBIX OI_HI/IGOK, BO3HHKIINX pr,[[HOCTCfI;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEJIU U YCIOBHSIM;

3) SMOIMOHANIbHBIN UHTEJICKT:

pasnuyaTh, Ha3bIBATh W YIPABIATh COOCTBEHHBIMHU AMOIUSMHU U AYMOIHUSIMU APYTHX;
BBISIBJISITh M aHATH3UPOBATH IPUYUHBI YMOIINK;

CTaBUTh ceOs Ha MECTO APpyroro 4€JI0B€Ka, IOHUMAaTb MOTHBBI U HAMCPCHUSA APYIroro,



PEryJIupoBaTh Croco0 BhIPAXKEHUS SIMOLINIA;

4) npuHATHE Ce0S U IPYTUX:

OCO3HAHHO OTHOCHUTBHCA K JPYrOMY YEJIOBEKY, €r0 MHEHHUIO;
NpPU3HABATh CBOE MPABO Ha OMIMOKY M TaKOe K€ MPaBo JPyroro;
MIPUHUMATH CeOsl U PYTHX, HE OCYXAas;

OTKPBITOCTB ce0e U JPyTUM;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

OBnageHne CHCTEMOW YHUBEPCAIbHBIX Yy4YeOHBIX pETyJISATUBHBIX JEHCTBUH  oOecreunBaeT
(GOopMHpPOBAHHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSS IO3MLUSA JIMYHOCTH) M SKU3HEHHBIX
HAaBBIKOB JINYHOCTH (YIIpaBJIeHUsI COOOM, CAMOIMCIUIUIMHBI, YCTOWYUBOTO ITOBEACHMUS).

IIpeaMeTHbIE pe3y/ibLTATHI OCBOEHHSI IPOrPpaMMbl Kypca BHEYPOUHO /1eATeIbHOCTH
«PoboToTexXHHKAY .

e CriocoOHOCTh ¥ TOTOBHOCTH ITPUMEHSATH HEOOXOAMMBIC SISl IOCTPOCHUS MOJIeJIeH 3HAHUS TIPUHIIUIIOB
NENUCTBUSI 1 MATEMATHYECKOTO OMMCAHMS COCTABHBIX YaCTe MEXaTPOHHBIX M POOOTOTEXHUYECKUX CHCTEM
(MHGOPMAITMOHHBIX, JIEKTPOMEXAHUYECKUX, SJICKTPOHHBIX JICMEHTOB U CPEJICTB BHIYUCIUTEIBLHON
TEXHUKH);

¢ CriocoOHOCTh PeaIM30BBIBATh MOJICIN CPEICTBAMH BBIUMCIUTEILHON TEXHUKH;

¢ BriajieHue HaBbIKaMH pa3pabOTKH MAaKETOB HH(POPMAIIMOHHBIX, MEXaHUYECKHX, DJICKTPOHHBIX U
MHUKPOIPOIIECCOPHBIX MOAYJIEH MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM;

¢ Biiasienue ocHOBaMH pa3pabOTKU aIrOPUTMOB M COCTABIICHUS IPOTPaMM yIPaBICHUS POOOTOM;

¢ YMeHUEe IPOBOAUTH HACTPOIKY U OTJIAJKy KOHCTPYKIIMH po00Ta;

¢ CriocoOHOCTh MTPUMEHATH KOHTPOJIBHO-U3MEPHUTEIBHYIO aNapaTypy Uil ONPEACTICHUS XapaKTEPUCTHK U
rapaMeTpOB MaKeTOB;

¢ Biianenue ocHoBamMu pa3paboTku QYHKIIMOHATBHBIX CXEM;

e CriocoOHOCTB MTPOBOJIUTH KHHEMATHYECKUE, TPOYHOCTHBIC OIIEHKH MEXaHUYECKHUX y3JI0B;

e BrajieHne HaBbIKaMU MPOBEACHUS TTPEABAPUTEIbHBIX UCTIBITAHUNM COCTABHBIX YAaCTEH OIMBITHOTO 00pasiia
MEXaTPOHHOU MJIM POOOTOTEXHUYECKOW CUCTEMBI 110 33JaHHBIM MTPOrpaMMaM U METOAHKAM.

Pe3ysbTaThl BHEYPOUHOH 1€SITEILHOCTH IKOJLHUKOB B Kypce
«P000TOTEeXHUKA»

B pesynbrare u3ydeHus poOOTOTEXHUKH yJaliecs JOJKHBI 3HATh U YMeTh!
ITpaBuia TeXHUKH 6€30MAaCHOCTH IPU pabOTe € AMEKTPUUECKUMU TPUOOpaMu;
Ponb 1 MECTO MUKpPO3JIEKTPOHUKH B COBPEMEHHOM OOIIIECTBE;
OcHOBHBIE XapaKTEPUCTUKH U IPUHLIUIIBI paOOThl MUKPOKOHTPOJLIEPOB;
MeTo b1 TPOEKTHUPOBAHUS, COOPKU, HACTPONKHU YCTPONCTB;
OcCHOBBI IPOrPaMMHUPOBAHHUS ABTOMATU3UPOBAHHBIX CUCTEM;
OCHOBBI sI3bIKa MTPOTPAMMHPOBaHHsI Tporpammbl Arduino;
CaMocTosTenbHO pa3pabdaThiBaTh MPOEKTHI YCTPOHCTB HA OCHOBE MUKPOKOHTpoIIiepa Arduino;
BecTu nccnenoBatenbckue 1 HayYHO-IIPAKTHYECKHUE PaOOThI;
CaMocCTOsATENBHO TPOrPaMMUPOBATE MUKPOKOHTPOJUIED.

VYyamuecs qJ0IKHBI YMCTh:
L4 pa6OTaTB o NpCAJIOKCHHBIM NHCTPYKIUAM



¢ TBOPUYCCKHU NOAXOAUTH K PCHICHUIO 3a1a9U

e JIOBECTH peIIeHHUE 3a7auu A0 padoTaroIel MoIeIH

e U3JIaraTh MBICJIH B YETKOU JIOTHYECKOU MOCJICAOBATCIIBHOCTHU, OTCTAUBATH CBOIO TOUKY 3pCHUI,
aHAJIM3UPOBATh CUTYAIIMIO U CAMOCTOSTEIHbHO HAXOAUTh OTBETHI Ha BOIIPOCHI MMyTEM JIOTUYECKUX
paccyXIeHH

e paboTaTh HAJl IPOEKTOM B KOMaH/Ie, 3P PEeKTUBHO pacpeensaTh 00I3aHHOCTH.

anmnec;l JOJIDKHBI MCITOJIB30BAaTh HpHOGpeTéHHHe 3HaHUA U YMCHUA B HpaKTquCKOﬁ JACATCIIBHOCTH

® CO031aBaTh pealbHO ACHCTBYIOLIUE MOJEIN YCTPOUCTB MIPU MOMOILY CHEUAIBHBIX 3JIEMEHTOB 110
pa3paboTaHHON cxeme, 0 COOCTBEHHOMY 3aMBICITY

e CcO3JaBaTh MPOTPaMMbl HA KOMIIBIOTEPE AJIs PA3IMYHBIX YCTPONUCTB; KOPPEKTUPOBATH IPOTrPAMMBI IIPU
HEO0XOIMMOCTH; IEMOHCTPUPOBATH TEXHUYECKHE BO3MOKHOCTH YCTPONCTB.

®opMbl 00yUeHHSA

1. Jlexuun
2. IlpakTyeckue 3aHsATUS
3. TBOopYECKHUE MPOCKTHI
[Tpu opranu3anuy MpakKTUYECKUX 3aHATHIA U TBOPUYECKHUX MPOCKTOB (POPMHUPYIOTCS KOMAHIBI U3 2-4
yenoBeK. J[s Kax a0l KoMaH bl JKelnaTeIbHO UMETh OTJeNIbHOE paboyee MECTO, COCTOSIIEE U3 KOMITbIOTEPa
U KOHCTPYKTOpa.

[lon memooom npoexkmos NIOHNMAIOT TEXHOJIOTHIO OPraHU3aluy 00pa30BaTeNbHbIX CUTYallui, B KOTOPbIX
yUaluxcs CTaBUT U pelIaeT COOCTBEHHBIE 3a7]a4i, U TEXHOJIOTHIO COTIPOBOXKICHHS CAMOCTOSTEIbHON
JEeSITEIbHOCTH y4alerocs.

[Tpeobnanarorieii popmoii TEKyIIero KOHTPOJISI BBICTYMAET IPOBEPKa pabOTOCIIOCOOHOCTH YCTPOHCTBA.

®opMbl 10/IBEICHUS] HTOTOB

JluarHocTuka ypoBHs YCBOEGHHUS MaTepuasa OCYIECTBISIETC:

1. mo pe3ynbTaTam 3JIEKTPOHHOTO TECTUPOBAHMSI, 3aBEPILIAIOIIET0 H3yUYeHHNE TeMbI (IPYIIITbI TEM)
2. 10 pe3ybTaTaM BbINOJIHEHUS! YUAIIUMUCS MPAKTUYECKUX 33JaHUN Ha KaXKJIOM YPOKe

3. 1o pe3ynbTaTaM KOHKYPCHBIX paboT

CpencrBa o0yueHnus:

1. HoytOyk, nnu craunonapusiii [1K.

2. IIporpammuoe ob6ecnieuenue Arduino IDE

3. Habops! no Mukpoanekrponuke Arduino «Marperika Z»

4. IInara Arduino Lily Pad 1 nonomHuTensHbIe KOMITIOHEHTHI.

5. Habops! gatunkos, cepsonpubooB, LCD — skpanoB, u ap.

Kommiekraiust MOKeT JIOTIOJIHATHCS B 3aBUCUMOCTH OT YPOBHS CJIO’KHOCTH MHAMBHYaJIbHBIX U IPYHIIOBBIX
MIPOEKTOB.

2. CopneprkaHue nNporpaMMbl Kypca BHEYPOUYHOM 1esITeJIbHOCTH
7 kaacc (34 yaca)

I'naBa 1. OcHOBHBIE TOHATHS MUKPO3JIEKTPOHUKH
MHUKpO3IeKTpOHHKA U poOOTOTEXHUKA. OCHOBHBIE MOHATHUS. 3HAKOMCTBO ¢ MUKPOKOHTpoiepoM Arduino.
TeopeTnueckne OCHOBBI 3JEKTPOHUKH.
Ipakmuxym (npoexmoi).
Mastuox
Ceerodop
I'naBa 2. OcHOBHBIE NIPHUHIUIBI IPOTPAMMHUPOBAHUA MUKPOKOHTPOJLJIEPOB.
[TporpammupoBanue Arduino Jlornueckue u nepeMeHHble KOHCTPYKIIMU AHAJIOTOBbIe U(POBBIE BXOIBI U
BbIXO/bl. [IpuHIIMIIBI UX Hciob30BaHus. [IprMeHeHne MacCUBOB.




Ilpaxkmuxym (npoexmsi).
A3Oyxa Mop3e
KHonounsIil nepexitovaresb
CBeTUITLHUK C KHOTIOYHBIM YTIPABICHUEM,
Knomnounsie xoBOOU
Masr4ok ¢ HapacTarole IPKOCTHIO
Monens ImIaMeHH CBEUH
CBETUIBHUK C YIIPABISIEMOU SPKOCTHIO
C4eTunK HaKaTUIl CEKYHIOMEpP
I'naBa 3. JlaTuuKHu 1J151 MUKPOKOHTPOJLJIepa
Cencopsl. atunku Arduino [TonkiroueHue pa3inyHbIX JaTYMKOB K Arduino.
Ilpakmuxym (npoexmui).
CBETHJIBHUK C YIPABIISIEMOU SIPKOCTHIO
MerteocTaHuus
ABTOMaTHYECKOE OCBEIIECHUE
W3mepenue BIaXHOCTH, TEMIIEPATYPhI U AABJICHUS BO3yXa
N3mepenue cepaiieOneHus
3amuTHBINA KOJ| KIIABHATYPhI
Wnaukamus ceera.
I'naBa 4. [IpakTHyeckoe NpUMeHeHHEe MUKPOKOHTPOJIJIEPOB
Cencopsl. latunku Arduino IlogkirodeHre pa3IuyHbIX JaTYMKOB K Arduino.
Ilpakmuxym (npoexmbi).
CBeTUIIBHUK C YIIPaBISIEMOM SIPKOCTBHIO
MerteocTanuus
ABTOMATHYECKOE OCBEILIEHNE
W3mepenue BIaXHOCTH, TEMIIEPATYPhI U AABJICHUS BO3yXa
N3mepenue cepaieOneHus
3amuTHBINA KOJ| KIIAaBHATYPhI
Wnaukamus ceera.

3.TemaTnueckoe NJIAHUPOBAHME Kypca BHEYPOUHOIl 1esiTe IbHOCTH

Tema kypca KosimyecTBo yacoB IIpakTuuyeckas yactb | @oOpMbI KOHTPOJIA
(4acoB)
OCHOBHBbIE MIOHATHUS 3 3 Tect, pe3ynbTaThl
MHUKPOJIEKTPOHUKHI PaKTHKyMa
OCHOBHBIE PUHIHUIIBI 7 7 Tect, pe3ynbpTarhl
IPOrpaMMHUPOBAHUS IpaKkTUKyMa
MHUKPOKOHTPOJLIEPOB
Hatuuku s 5 5 Tect, pe3ynpTaThl
MHUKPOKOHTPOJLIEPA PaKTUKyMa
IIpakTnueckoe 12 12 Tect, pe3ynpTaTsl
IPUMEHEHHE paKkTHKyMa
MHUKPOKOHTPOJLIEPOB
DJNEeKTPOHHBINA TEKCTUIHL | 4 4 Tecr, pe3ynbTaThbl
PaKTHKyMa
[TpoexTHas paborta 3 3 BerictaBka «IlepBbie
II1ary B
POOOTOTEXHUKY»
Bcero 34 34







KanengapHo-temaTuyeckoe mJIaHUPOBAHNE KypPCca BHEYPOUHOH AesiTeJIbHOCTH «PodoToTexHnka» (7 kiacc, 14. B Hee110)

No Tema ypoka Conepxkanue ydeOHOU OcHartienue OcHOBHBIE BUIbI YICOHOU JEATEIHHOCTH Hara | Hara | Koppek
n/n JESTEIIbHOCTH ydaluxcs o GaxT | TUPOBK
IUIaHy a
I'naBa 1. OcHOBHbIE MOHATHS MUKPOJIEKTPOHUKH 3 4.
1 | Mukpooanekrponuka | Poiab MUKPORJIEKTPOHMKH HA Pabouwmii mucT | OMKCHIBAET OCHOBHBIEC OHATHS, CBI3aHHBIE C 07.09
U pOOOTOTEXHHKA. COBPEMEHHOM 3Tare pa3BUTHS [Ipocreiimias HAIPaBIEHUEM MHUKPOIJIEKTPOHUKHU; TPUBOTUT
OcHoBHBIC TIOHATHS, | oOmiecTBa. OCHOBHBIC TOHATHUS porpaMma MIPUMEPBI MPUMEHEHHSI MUKPOJJICKTPOHUKH B
cdepbl IpUMEHEHUs. | MUKpPO3JeKTpOoHUKH. CTPYKTypa COBPEMEHHOM 00111eCTBE; O0BSACHSIET
3HAKOMCTBO C U cocTaB KoHTposuiepa Arduino. HE00X0TUMOCTh
MUKPOTPOJLIIEPOM Cpena mporpaMMUpPOBaHHUS.
Arduino. Texnuka Ge3omacHoCTH
2-3 | Teoperuueckue VYrpaBneHue 3J1eKTPUUECTBOM. [Ipoext 0OBSCHSICT OCHOBHBIC MTOHSITHSI SJICKTPUUYECTBA; 14.09
OCHOBBI 3akoHsbI 2nekTpuuecTBa. Kak «Masuok», MIPOBOAUT OCHOBHBIE PACUETHI JIsl TIOCTPOCHUS
AIEKTPOHUKH. OBICTPO CTPOUTH CXEMBI: «Cetodop» AIIEKTPHUYECKON CXEMBI; HA3bIBAET OCHOBHBIC
MakeTHas iara. YteHue AIIEMEHTHI Ha TU(POBBIX CXeMaX; MOJIb3YyeTCs 21.09

JIEKTPUYECKUX CXEM.
VYmpasneHue CBETOAUOI0M.
MynbTuMeTp. DNeKTPOHHBIE
U3MEPEHUS.

Cpenoil mporpaMMHUPOBAHUS I CO3AaHUS
porpamMMbl paboThl MUKPOKOHTPOJIJIEPA;
00BSCHSET pa3HUILY MEX]Yy pa3IUYHbBIMU
UCTOYHHUKAMU MUTAHUS U BEIOUpAET
HE0OXO0JUMBIE; MOJIb3YEeTCs TaOIHIIeH
MapKUPOBKH PE3UCTOPOB IS ONPEACTICHUS
COOTBETCTBYIOIIETO HOMHHAJIA; BBITIOTHSET
cOOpKY PIEKTPUYECKUX CXEM BHOCHUT
HCITPABJICHHSA B DJICKTPOHHBIC CXEMBI,
coOpaHHbIE HETIPABUIIBHO;

I'maBa 2. OcHOBHbIE NPUHIUNBI IPOTPAMMHPOBAHUA MUKPOKOHTPOJLJIEPOB 7 4




4 | [IporpammupoBanue | [TogmporpamMmsel: Ha3HAYCHHE, [TpoekT «A30yKka | HUCIOIB3YET COBPEMEHHBIEC CPEIbI 28.09
Arduino OIIMCaHHE€ U BBI3OB. HapaMeprI, M0p3€» [IPOrpaMMHUPOBAHUS MUKPOKOHTPOJIIEPOB;
TIOKJILHBIC 1 ITO0aNIbHbIC OOBACHSIET OCHOBHYIO CTPYKTYPY IIPOIPaMMBbI M
nepeMeHHsble. Jlornueckue
€€ JIEMEHTBHI; MOJIb3YETCS] TAKUMH OCHOBHBIMU
KOHCTpyKUUU. DyHKIHUS U ee
MOHATUSMHU MPOTPAMMUPOBAHHUS KaK
aprymenTsl. Co3gaHue 0 POrpaMMHpoBa a
COBCTBEHHBIX QYHKLMIL M HX MepEMEHHbBIE, BBIPAKEHUS, JIOTHUECKUE
HCIIOJIb30BAHHUE. KOHCTPYKUUH, QYHKIMH; YMEET COCTaBUTh
[IporpamMMmy B COOTBETCTBHUH C IOCTABJIEHHON
5-6 | Jlornueckue OcobennocT [MOAKIIOUEHUS [TpoekThr . ) 05.10
. 3a/1auell U 3arpy3uTh €€ B MUKPOKOHTPOJUIED;
[IEPEMEHHBIC U KHOIIKU. YCTpPaHEHHUE IIYMOB C «KHOnouHbIN
aHAJIM3UPYET NPEICTABICHHYIO0 KOMIIBIOTEPHYIO | 12.10
KOHCTPYKLUU MOMOIIBK)  CTATMBAIOIIMX U | MEPEKII0YATEIbY, .
HOATATUBAIONINX  PE3UCTOPOB. | «CBETHIBHUK ¢ | POTPaMMy M OLPEACIACT, 9TO
HporpaMMHoe YCTpaHEHHE KHOIIOYHBIM COOTBCTCTBYHIOIIAA IMporpaMmMa BBIITOJIHACT
npebesra. byiieBbie mepeMeHHbIEC | yIPaBICHUEMY,
U KOHCTAaHTBl,  JIOTUYECKHUE «KHonouHble
omnepaunuu. KOBOOMY
7-8 | AnanoroBble U AmnamoroBele U IU(POBBIE [TpoekTsI « 00BSICHAET Pa3HUILy MEXIY HUPPOBBIM U 19.10
1M (pOBbIC BXOJBI U | CUTHAJIBI, noustue  IIHMM. Masuok ¢ AHAJIOTOBBIM CHTHAJIOM; IIPUBOJIUT IPHMEPHI 26.10
BBIXO/(BI. [IpUHIMIIBI | YIpaBICHHE YCTPOWCTBAMH C | HAPACTAOWECH | ,eronn30BaHMUS Pa3IMYHBIX THIIOB CUTHAJIOB; :
UX UCIOJIb30BaHUs MIOMOIIIBIO MOPTOB, SPKOCTBIO», .
OCYILECTBIISIET MOAKIIOYEHUE HIEKTPOHHOU
MOJJEPKUBAKOIINX [IINM. «Monens 5
IuKHYecKHe KOHCTPYKIIHH, | TUTAMEHH CBEUH, CXEMBI B 3aBUCUMOCTH OT THIIa BEIOPAHHOTO
JaTYAK  CIOydalHbeIX  uucel. | «CeermpHuk ¢ | CUTHAIA, POBCPACT THIT CUTHATA, TIOMaBaCMOTO
Hcnonp3oBanue JaTyrkKa B YIIPaBIIIEMOM Ha YCTPOMCTBO; OOBSCHAET IIPUHOUIT IIUPOTHO-
nporpaMMupoBanuu Arduino. SIPKOCTBIO» MMITYJIbCHOM MOJYJISLIVM; ONMCBIBAET IBETOBBIE
MOJICJIA U UX POJIb B CO3JJaHUU I[BETA;
9- | [Ipumenenue [TonsiTue MaccuBa. MaccuBsl [IpoekTsr: 5 P 5 ’ 09.11
HOBBIBAET BbI TBETCTB T'O THII
10 | maccuBoB CHUMBOJIOB. [Tse303¢ddexr. CUETUYHK ODOCHOBHIBAC OP COOTBCETCTBYIOLICIO THIIA
VIIpaBiieHne 3ByKoM. HAKATHIA, CUTHAJIa B CBOEH CXEMe. 16.11
CEKYHJIOMED.
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11- | Cencopsl. Jlatunku | Posib ceHCOPOB B yIIpaBisieMbIX [TpoexTsr: O0OBSICHSIET MOHITHE CEHCOPA; PA3TMYAET TUITBI 23.11
12 | Arduino. cucremax. CeHcopsl U «CBETUJIBHUK C | CEHCOPOB; IPUBOAUT IPUMEPHI IPUMEHEHUS
IIEPEMEHHBIE PE3UCTOPHI. yHIpaBiIIeMOH | CEHCOPOB; OCYILECTBIIAET HACTPOHKHU JaTYUKOB; 30.11
JlenuTenb HAPSKEHMS. SPKOCTBIO», CHHMAET MOKa3aHusl, KOTOPBIE MOCHUIAIOT
ITorenromerp. AHaNOrOBbIE «ABTOMATHYECKO | JaTYUKH; OMMUCHIBAET MPOOIEMbI, BO3MOXKHBIE
curHaiel Ha Bxoze Arduino. € OCBEILLICHHE», | IIPU UCIIOJIIb30BAaHUH JATYHKOB; MOJIb3YETCS
Hcnonb3oBaHne MOHUTOpA «M3mepenue pasIMYHBIMKM TUIIAMU JATYMKOB U1 OJTYUYEHUs
MOCTIeIOBATEIBHOTO MOpPTA JUIS TEMIIepaTypbl» | HeOOXOAMMOI HH(pOPMAINH; CO3/1aeT
HaOJI0ACHNH 3a TapaMeTpaMu IPOTrpaMMHBIN KOJ 11 YIIPABICHUS JaTYMKaAMH;
CHCTEMBI. BBIOMPAET COOTBETCTBYIOMIMNA AATYHK IS
HOJy4YeHUs HE0OX0IMMOI0 CUTHAJIA.
13- | [Togxnrouenue JaTtunku cepamneOueHus, Jasep. [TpoexTsr: 07.12
14 | pa3nuuHbIX Hatuuk goxnas (Bnaru). Jatuuk | «3aniuTHBIN KO
naTyukoB K Arduino | okucu yriaepona. JlaTuuku KJIaBHATYpBbI», 14.12
TeMIIepaTypbl U BIAKHOCTH «MHIAKAIHS
dht11 u dht22. /laTunk CBETay,
nasneHus. JlaTauk xosia. U3MepeHne
JlaT4uKu napa, IiaMeHH, cepaueOneHus
OCBEIIEHHOCTH, 3BYKa, Temmneparypsl,
BJIQKHOCTH TIOYBBI, HAKJIOHA U BJIQKHOCTH H
ap. JTaBJICHUS
BO3/yXa.
15 | IIpomexyTouHas 3amanus Mo cOopKe cxem + Tecrtsl, VYMEIT NPUMEHATH NOJyYEHHBIE 3HAHUS IS 21.12
aTTecTanus 1o MIPOrpPaMMHPOBAHUIO, WHIMBUIYaIbHbBIC | PEHICHUS MPAKTUYECKHUX 3a/1a4 U CO3TaHHS
npoiiieHHOMY TEOPETUYECKUM 3HAHUSAM I10 3aJaHMsL. AJIEKTPOHHBIX YCTPOUCTB
MaTepHuay AIIEKTPOHUKE.
I'naBa 4. [IpakTHYecKoe NPUMeHeHNe MUKPOKOHTPOJLIJIEpoB 12 4
16- | Ludpossie Hasnauenue, ycTpoiicTso, IIpoekr 10JIB3YETCSl TAKUMHU OCHOBHBIMHU IOHSITUSMHU 28.12
17 | “HIUKATOPBHI. MIPUHITUTIBI IEHCTBHS «CexkyHaOMEp», | MPOrPaMMHPOBAHUS KaK MacCHUBBI, OOBSICHSIET
[Tpumenenue CEeMHCErMEHTHOT'0 MHIMKATOpa. «CueTunk sBIIeHHE Tbe303((ekTa; cobupaer 1101
MacCHBOB VYnpasienne. MaccHB JaHHBIX. Ha)KaTHi», DIIEKTPHUYECKYIO CXEMY JUIS yIIPABICHUS 3BYKOM;
DJEeKTPOHHBIE YaCHI «IlepersiruBanue | UCMOJIB3YET KOJOBYIO TaOIUILy JJIs
KaHaTay. IPOTPaMMHUPOBAHUS CJIOB; COOMpAET




18- | Pabora co 3Bykom | [Ipe3onmmanka. YacroTa 3ByKa. [Tpoext ANMEKTPUIECKYIO CXEMY C UCIIOIh30BaHUEM 18.01

19 [MonkmroueHue mbe30u3TydaTess «Mep3koe MOTEHIIMOMETPA; CHUMAET JJICKTPUUCCKUE
(Buzzer), uzyuenmne koMaH bl MTUAHUHOY, MOKAa3aTeIM B CXeMax C IMbe303JIEMEHTOM U 25.01
tone(). Bociponssenenune «TepMEHBOKC. | MOTEHIIMOMETPOM; OIHCHIBACT ICKTPUUECKUE
IIPOCTHIX MEJIONM, HAIIpUMED, Ocuumorpadg | mpoiecchl, IPOUCXOSAIINE B TOCTPOCHHBIX
Ha OCHOBE IIPUMEPOB (3ByKOBOIA cXeMax; 0OOCHOBBIBACT CBOU JCHCTBHSI IPU
toneMelody. Ynpasnenue reHeparop); MIOCTPOCHUU AIEKTPUUYECKUX CXEM
3BYKam# aHaJOTOBBIM BXOJIOM MIPOUTPHIBATEIH
tonePitchFollower. [Iuannuo MEJIOIHNH,

(HECKOITbKO OOBIYHBIX KHOTIOK, HU3MEpUTEIh
MIPU HAXKaTHUH — OJTHOM — CBOSA YpOBHS
HOTA) I'POMKOCTH.

20 bubnuorexu Urto Takoe OMOIMOTEKH. [TpoexTsr: Hcnonp3yer OUONMMOTEKH B IpOrpaMMe; yMeeT 01.02
Hcnonb3oBanne OMOIMOTEK B KOMHATHBIN CO3/1aBaTh U yCTAHABIUBATHL OMOIMOTEKN; yMEET
mporpaMMme. Y CTaHOBKa, TEPMOMETP, yutath datasheet; ucronb3yer MmaremMaTuyecKkue
co3zanue OMOIMOTEK. METEOCTaHIus, | (pyHKIHU B IporpaMmme.
bubnnoreka math.h.

Hcnonb3oBanue
MaTeMaTHYeCKUX QyHKIUN B
porpaMMme.
21- LCD-skpanbr Kunkoxkpucramnuueckuit s5kpan | [Ipoektsr: Tectep | onmuchiBaeT OCHOBHBIE MPUHIIUITBI CTPOCHHS 08.02
22 | (xunkokpuctamnude | (KKoskpan). XapakTepucTUKH. Oarapeek, BpiBOA | JKKoKkpaHOB; MPUBOAUT MPUMEPHI IPUMEHEHHUSI
CKHE DKPaHbl) [ToaxmroueHne CUMBOJIBHOTO coobmenuii Ha | JKK-3xpanoB; nonkitouaet KK-3kxpan B 15.02
VYnpasnenue JHCTIes K MUKPOKOHTPOJLIEPY. 9KpaH JUCIUIes. | DIEKTPUUECKYIO CXeMY; UCTIOTIb3YeT
MUKpPOKOHTpoJuiepa | OCHOBHBbIE KOMaH/IbI JIJIs CBeTUJIbHUK, OuOIMOTEKH, KIIacChl, 00BEKTHI IPU
mu uepe3 USB BbIBOJIa MH(GOPMAIIUU Ha DKpaH. | yHOpaBlsieMblii o | nporpammupoBannu JKKskpaHoB; moHnMaeT

berymas ctpoka. BeiBox Ha
9KpaH HHPOPMAIINH C JAaTYNKOB
W3 MPEABLIYIINX 3aHATHH.
Hcnoas3osanue Serial Monitor
JUTS TIepeIadll TeKCTOBBIX
cooOmenuii Ha Arduino.
[IpeoOpazoBaHme TEKCTOBBIX
COOOIIEHNI B KOMaH/IbI.

USB; nepenaua
3aKO0JIMPOBAHHBIX
COOOIIIECHUH.

MPUHLIMIIBI KOJMPOBAaHUS UH(OpMaLlUU U
UCTIOJIb30BaHUS KUPUIUTHUECKUX MIPUPTOB;
00BSACHSET BBIBOJ] rpagueckuX 0OBEKTOB Ha
KK-3kpanax.




[IporpammupoBanue: 0ObEKTHI,
o0bekT String, ki while,
oreparop BeIOOpa case.

23- | Jlpuratenu. Tumbl. | [IBukeHHE OOBEKTOB. [IpoexTsr: O0OBSICHSIET MPUHIIMIIBI CTPOCHUS IBUTATEIICH 22.02
24 Ynpasnenue ITocTostHHBIE ABUTATENN. nantorpad, Pa3IMYHBIX TUIIOB; MOAKIIOYACT K
JIBUTaTEIISIMU. [llaroBsie ABUTATEIN. MUKCEp. AIIEKTPUIECKON CXEME JBUTATEIU Pa3THIHBIX 01.03
CepBoasuratenu. TpaH3UCTOPHI. THUIIOB; MOJIB3YETCS APAUBEPOM JBUTATEIS ISt
OCHOBBI yIIpaBJICHUS MOJIKJIFOUEHUST CEPBOMOTOPOB K JIEKTPUUCCKOM
cepBonpuBoioM. [paiiBep CXEMe; UCIOJIb3yEeT COOTBETCTBYIOIINE KOMAHIbI
MoTopa. CKOpOCTh BpaIIeHUS JUTSL YIIPABIICHUS MOTOPAMH TIPH
MOTOpa, U3BMCHCHHUE POrPaMMHUPOBAHUU; UCIIONIB3YET OUOIUOTEKN
HaIPaBJICHUS BPAILICHUS. YIpPAaBICHUS MOTOPAMH TIPH
Bbubnnoreka servo.h MIPOrpaMMHUPOBAHUH; TOHUMAET TTPUHITUIIBI
paboTBI TPAH3UCTOPOB; OOBSICHSCT PA3HUILY
MEXy pa3TUYHBIMU THIIAMH TPAH3UCTOPOB
25 Peructparus 3amuck ga"Hubix Ha SD 1 Micro- VMeeT cUNTHIBaTh JAHHBIE C JATYUKOB U 08.03
JTaHHbIX Ha SD u SD kaptsl. Urenue datasheet. 3anuceiBaTh UX Ha SD 1 Micro-SD kapry,
Micro-SD kapTsl. nepeaaBaTh JaHHBIC 110 OSCIIPOBOIHOM CBSI3H.
26- | becripoBogHas cBsa3pb | [loakmrouenue Moynei 15.03
27 O6ecpoBOIHOM CcBsi3H. UTeHNE 2203

datasheet , GSM, Bluetooth u
ap. [ogkmouenue Bluetooth
Moy K Arduino. YipasneHue
CBETO/IMO/IOM, TTOIKITFOYEHHBIM
K Arduino, ¢ KOMIIbIOTEpPA U
manmera. [lepenada naHHbIX ¢
Arduino Ha KOMIBIOTED U
mannieT. CrnenuanbHble
MPUIIOKEHUS HAa KOMIIBIOTEpE U
cMapTdoHe s yA00HOTO
uHTepdeiica B3auMoieiicTBUS C
Arduino no Bluetooth




I'naBa 5. DJIeKTPOHHBII TEKCTHIIb 4 U

28- | 3HaKOMCTBO C [Imara Arduino Lilypad wu [IpoekTsl HaseiBaeT ocHOBHBIE c(epbl IPUMEHEHUS 05.04
29 | mnatoi Arduino KOMITOHEHTBHI: CBETOAMOABL, | «CBEPKAOIMI | 371eKTPOHHOTO TEKCTHIIS, Chepbl IPUMEHEHHS;
Lilypad. aKCencpoMeTp, AaTInK Gpacner», yMEeT MIUTh U3/CNUs CTATLHBIMI HUTKAMH, 12.04
TeMIIepaTyphbl, 3ymmep, «CBETSIAsACS
30- | [poexTo MepeKIroYaTenb, Xbee. 3aKJIaJIKa» nyeT MPOTPAMMUPOBATH Ha PASIHHIHAIC 19.04
31 | PIEKTPOHHOTO JIEUCTBUA
TEKCTHUIIS 26.04
I'naBa 6. IIpoexTHas padora 3 4
32- | Pabora Hax TBOpUeCKHil IPOSKT COYETACT B HazpiBaeT ocHOBHBIE Chephbl MPUMECHECHHS 03.05
33 | coOCTBEeHHBIM ce0e KaK 3JIEKTPOHHYIO HAYMHKY MHUKPOKOHTPOJIIEPOB B OOIIECTBE.
TBOPYECKUM Y MHKPOKOHTPOJLIED, TaK U OcyniecTBisIeT aHATU3 PEAOCTABICHHOTO 10.05
IPOEKTOM MEXaHHKY U KOPITYC, ycTpoiicTBa. Ha3piBaeT OCHOBHBIC
ABTOHOMHOTO W3rOTOBJICHHBIE C TOMOIIBIO 3D cocTaBJsroIMe ycTpoicTBa. Mcnomnp3yer
JIEKTPOHHOTO MIpUHTEpA. JIOTIOTHATEIILHBIC TUTATHI PACIIUPEHUS
yCTPOMCTBA JATYUKH JIJTSI IPEIOCTABIICHUS YCTPOMCTB
COOTBETCTBYIOIIHUX BO3MOKHOCTEH. Co3/aeT
34 | BeicraBka «Ilepsoie | [Ipe3eHTarus mpoeKkToB. 17.05

IIary B
POOOTOTEXHKY».
[Ipomexyrounas
aTTecTanus

COOCTBEHHBIE OMOINOTEKH ITPU
IIpOrpaMMHUpPOBaHuM ycTpoiicTBa. IlpuBoaut
BapHaHThI YIYUIIECHUS CYIECTBYIOIIEH
KOHCTPYKLIUU U pabOThI 3JIEKTPOHHOTO
YCTPOICTBA.
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