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1. HOACHHUTEJIBHAA 3AIIMCKA

JlonmonHuTtenbHast ~— oOmieoOpa3zoBaTenbHas — OOlepa3BUBarolias  IporpaMma
«Komnprorep u  kKoHCTpykTOp» (IT-TexHONOrMM ¥ OCHOBBI  KOHCTPYHUPOBAHHS
HEPOOOTOTEXHUYECKUX CHUCTEM)» TMpeAHa3HayeHa JJId pealu3aludd B YUYPEKICHUIX
JOTIOJTHUTENBHOrO 0oOpa3oBaHusa. [IporpamMMa MMeeT TEXHUYECKYIO HAMpPaBIEHHOCTD,
IpeArnoiaraeT OCBOCHUE OOY4YaroIMMUCS 3HAHWW, YMEHUH M HaBBIKOB B oOsactu IT-
TEXHOJIOTUNA U KOHCTPYUPOBAHUS HEPOOOTOTEXHUYECKUX CUCTEM.

[Iporpamma uMeeT TEXHUUECKYHO HAIPABICHHOCTD.

AKTyaJIbHOCTb TPOTPAMMBI:

B Hacrosimiee BpeMsi CIOKHO HAWTH OTpacib 3KOHOMHUKHU, B KOTOpOH OBl HE
NPUMEHSUTUCh MH(POPMAIMOHHBIE TEXHOJOTHH, a TakXKe pa3IuyHble 3JIEKTPOHHBIE
yctpoiicTBa. Tak ke IUPOKO BOLUIA OHU B OBIT U MOBCEIHEBHYIO KU3Hb COBPEMEHHOTO
yenoBeka. YTOObI XOpOLIO OPHUEHTUPOBATHCS B HH(GOPMALMOHHOM MHpPE, HMETh
BO3MOXXHOCTh MJITH B HOTY CO BPEMEHEM WJIM OIEpekaTh BpPEMs M CIIOCOOCTBOBATH
JTanbHEHIIEeMy Ppa3BUTUIO TEXHOJIOTHM, HEOOXOAMMO HayuHaATh 3HakoMcTBO C [T-
TEXHOJIOTHAMHU B PaHHEM Bo3pacTe. JlaHHas mporpaMma Ha NEPBOM CTYIEHM 3HAKOMMT
oOyuaronuxcst 10-12 ner ¢ uHGOPMALMOHHBIMU TEXHOJIOTUSIMH, AET MPAKTHYECKHUE
HaBBIKM IIOJIb30BATENII TEPCOHAIIBHOIO KOMIIBIOTEPA, JAa€T OCHOBBI TPEXMEPHOTO
MOJEIUPOBAHUA. OTH 3HAHUS M HABBIKM IOMOTAKOT YYallMMCS HAa BTOPOU CTYIIEHH
OCBOMTH OCHOBBI MPOrPAaMMHMPOBAHUS M KOHCTPYHPOBAHHUS HEPOOOTOTEXHUUYECKUX
cucteM Ha miatgpopme Arduino.

OTIUYUTENbHOM OCOOEHHOCTBIO JIaHHOM MpPOrpaMMbl  SIBISIETCSI  MOJYJIBHOE
oOyueHue, KOrja OCBOGHME MaTepuajga HAET IOCIeI0BaTeIbHO OT MPOCTOro K
CJI0KHOMY, 4TO MO3BOJISIET Ha 0a3e (OpMUPYEMbIX 3HAHUN M YMEHHMM YCIEIIHO M3y4aThb
mMaTepuag B O0JacTM  MOJEIMPOBAHMS, TNPOrPAMMHPOBAHUS, DJIEKTPOHUKH U
KOHCTPYUPOBaHUS ¢ MPUMEHEHHEM MUKPOKOHTposiepa Arduino. OOyuaromuecss MOryT
OCBOWMTHh HAUYaJbHbIE HABBIKM IPOTrPAMMHUPOBAHMUS M AJITOPUTMHYECKOIO MBILUICHMS,
OCHOBBI CUCTEMHOI'0 aHAJIN3a, KOTOPBIE SBJIAIOTCSA OCHOBON MHKEHEPHOM JCATEIBHOCTH.

[Iporpamma npeaHazHadeHa i yqamuxcs 4-8 KIIacCOB CPEIHEN IIKOJIBI.

Cpok peanuzanuu nporpamMmbl — 2 ydeOHbIx roga (144 yueOHbix yaca B roja, 288
4acoB 3a BECh KypC).

IleproayHOCTE 3aHATUHN 2 pa3 B HENEIIO MO 2 aKaJAEMUYECKUX Jaca.

®opma 00ydeHHs MO NpOrpaMMe — O4YHas. 3aHATHSA NPOXOJAT B y4yeOHOH rpymie,
COCTAaB IPYyMNIbl NOCTOAHHBIA. ONTUMabHAs HAIOJIHIEMOCTb rpyIibl — 10-15 yenoexk.

[Iporpamma coctouT u3 4yeTblpex wmoaynei: «llonp3oBaTens MEPCOHAIBHOTO
KoMmnbroTepay U «OCHOBBI 371 MoJeaupoBaHUs» (MepBbI rog o0ydeHus), «OCHOBBI
MPOTrPaMMUPOBAHUA» U «DNEKTPpOHUKA Ha Arduino» (BTOpoi roj; 00y4eHus ).

Ha Bropoii rom oOydeHus MOTYT OBITb NPUHATHI ACTH, HE OOywaroluecs I0
nporpamMme MnepBoro roja oOy4eHusi, HO UMEIOIINE HEOOXOIMMbIE 3HAHUSI U HaBBIKU JIJIS
oOy4eHHs 1o porpamme BTOPOro rojia 00y4eHusl.

Lenp mnporpammer: dbopmupoBaHue UUPPOBON TPaMOTHOCTH, pPa3BUTHE
TEXHUUYECKHUX U TBOPUYECKUX CHOCOOHOCTEH oOyuaromuxcs, ocBoeHue IT-texnonornii u
OCHOB IIU(PPOBOH AIIEKTPOHUKH.

3amauu:

Obpazosamenvhoie:

e (dopmupoBanne 3HaHUKW B  obOmactu  [T-TexHONmorWMiA, MOIETUPOBAHMS,
KOHCTPYUPOBAHUSI, JIEKTPOHUKH,



e (opMupOBaHHE HABBIKOB MpuMeHeHUs [T-TexHonoruil, mnporpaMMHUpPOBaHUS,

MOJICJIMPOBAaHUS, KOHCTPYUPOBAHUS MIEKTPOHHBIX YCTPOUCTB,

(opMUpPOBaHUS OCHOB CUCTEMHOI'O MBIIIJICHHUS,

3HAKOMCTBO C OCHOBaMH KOHCTPYMPOBAHHUs dJIEKTPOHHBIX YCTPOMCTB;

(opMUpOBaHKE HABBIKOB paOOTHI PyYHBIM HHCTPYMEHTOM;

(opMHUpPOBaHNE HABBIKOB PA0OTHI C AIEKTPOHHBIMU KOMIIOHEHTaMU;

(opMupoBaHUE CIIOCOOOB MpPeoOpa30BaTENbHON AEATEILHOCTH (PENPOIyKTUBHON

Y TBOPYECKOI) B MPOLECCE U3TOTOBIEHUS HECIOXKHBIX 3JIEKTPOHHBIX YCTPOMCTB U

paboThl C COOTBETCTBYIOIIECH TEXHUYECKOW JTOKYMEHTaluen (MpUHIIMIUATIBLHBIC

CXEMBI, YEPTEKH, OJIOK-CXEMBI U T. I1.);

¢ (GopMUPOBAHHE UCCIIETOBATENHCKUX YMEHUN, HAYYHOTO MUPOBO33PEHUS;

® paclIUpeHue U YriayOJeHHE TEXHOJOTMYECKOW MOATOTOBKH, OCYILECTBISEMON B
LIKOJIE;

¢ (OpMHUPOBAHNE HABBIKOB HEOOXOAMMBIX JUIsSl IPOEKTHON AESITEILHOCTH.

Pa3zsusarowue:

® pa3BUTHE HHTEpeca K MH()OPMALIMOHHBIM TEXHOJIOTHIM U IEKTPOHHOU TEXHHUKE;

® pa3BUTHE YMEHHs IUIAHUPOBATh pabOTy MO pealr3alud 3aMbICia, MPEABUIECTh
pe3yinpTaT U JOCTUIaTh €ro, Mpu HEOOXOJUMOCTH BHOCUTh KOPPEKTUBHI B
IIEPBOHAYAJIBHBIN 3aMBICET,;

® DAa3BUTUE YMEHUS IUJIAHUPOBATh CBOM JIEHCTBUS C y4y€TOM (pakTopa BPEMEHH, B
00CTaHOBKE C 3JIEMEHTaMU KOHKYPEHLUU;

® pa3BUTHE YMEHHs BHU3YaJIbHOTO NPEACTABICHHUS HHPOPMAIMH U COOCTBEHHBIX
IIPOEKTOB;

® pPa3BUTHUE MO3HABATEIbHOW AKTUBHOCTH U CIIOCOOHOCTH K CaMO0OOpPa30BaHUIO.

® pPa3BUTHE KOHCTPYKTOPCKOI'O, TEXHOJOTMYECKOTO M SKOHOMUYECKOTO MBILUICHMS
Y COOTBETCTBYIOIIMX CITOCOOHOCTEM;

® (CO3JIaHME YCJIOBHMM MJisi Pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEN OOyYaroluxcsi ¢
UCTIONb30BAaHUEM  MEXKIPEIMETHBIX  CBsized  (MHpOpMaThka, TEXHOJIOTHS,
MaTeMaTuka, (pusuka).

Bocnumamenvnuie:

® BOCHHUTAHUE TPYAOIHOOUS, OTBETCTBEHHOCTH, aKKYPaTHOCTH;

® BOCHHUTAaHME HMHTEpeca K mpodeccusiM 00JacTH JIEKTPOHUKH B COOTBETCTBUH C
0CO3HaBa€MbIMU COOCTBEHHBIMU CIIOCOOHOCTSIMU U yOEKIECHUSMU;

® BOCIIMUTAaHUE ATUKU IPYIIIOBON pabOTHI;

® BOCIMTaHHE OTHOUICHUH JEJI0BOI0 COTPYIHUYECTBA, B3AUMOYBaXKEHNU,

® pPa3BUTHE OCHOB KOMMYHMKATHBHBIX OTHOLICHWH BHYTPHU INPOEKTHBIX I'PyII U B
KOJUIEKTHUBE B LIEJIOM;

® BOCIMTAaHHE LIEHHOCTHOI'O OTHOILLIECHHS K CBOEMY 310POBBIO;

® BOCIUTAaHWE POCCUUCKOM TpakIaHCKOW HJAEHTHUYHOCTH: MAaTPUOTH3MA, JIOOBU U
yBaxkeHUs1 K OTe4eCcTBY, UyBCTBA TOPJIOCTH 3a CBOIO PonuHy.



2. YUEBHBIN IIJIAH U COAEPX KAHUE ITPOT'PAMMBI

Y4eOHbli IUIaH U colepxaHue nporpamMmmsl 1-ro roxa odyuenust

Mopyas «Ilo/ib30BaTe/Ib NEPCOHATIBLHOI0 KOMIIBIOTEPA)

e Tema KoJsnyecTBo yacoB dopma
Bcero | Teopus | IlpakTmka KOHTPOJISA
BBoanoe 3ansiTre. 3HaKOMCTBO € .
nporpamMmmoii. OCHOBBI Oe30macHOM 2 1 1 XSTE;’IH
paboTsi ¢ [1K. P
1 dainoBas cucteMa. [Iporpamma 4 1 3 [IpakTHyecka
' ITpoBOIHUK. s paboTa
) Kowmmerorepnas rpaduka 10 3 7 [pakTnyecka
I'paduueckuii pegakrop Paint. st pabora
3 [Iporpammbr Microsoft Office. 13 4 14 [MpakTuuecka
ITporpamma MS Word. s1 paboTa
4 [Iporpammbr Microsoft Office. 16 4 12 [MpakTuuecka
[Iporpamma Microsoft PowerPoint s1 paboTa
5 [Mporpammer Microsoft Office. 2 4 4 Tpakruiecka
' [Tporpamma Microsoft EXCEL 1 pabota
6 ApxuBanus. Apxusarop WinRar 2 1 1 gg Zg?}?:ecm
7 CkanupoBanue. TUIIBI CKaHEPOB. 2 1 1 Hparririecia
s paboTta
2 Tunel npuHTepoB. Pacnieuatka ) 1 1 Tpakruiecka
JOKyMEHTOB B penaktope MS Word s pabota
9 Bupycsl 1 aHTUBUPYCHBIE ) 1 1 Ipakruyecka
IPOTPaMMBl. s pabota
10 Nutepuer. [Ipuniumner paboTel B 6 2 4 Ipakruyecka
CeTH s pabota
Aroro:| 45 1 23 49
Mopayab «OcHOBBI 31 MOAEJIMPOBAHUS
Ne Tema KosmnuecTBo yacoB dopma
Bcero | Teopus | IlpakTmka KOHTPOJIS
1 OCHOBBI 31-MOICTMPOBAHUS. 5 1 1 VCTHBIHI
AJTUTUBHBIE TEXHOJIOTUH. onpoc
5 MopnenupoBaHue B IIporpamme 30 6 24 [IpakTryecka
Tinkercad s paboTa
3 MopnenupoBaHue B IIporpamme 8 6 29 [MpakTrdecka
Freecad s1 paboTa
4 31 neuyats. [Ipuniun padbotsl 31 5 1 1 I[MpakTHyecka
IpUHTEPA. s1 paboTa
5 Brinonnenne TBOpUYECKUX MPOEKTOB 2 1 7 [IpakTuuecka
1S 311 IevaTu s paboTa
3aKITI0YUTENBHOE 3aHATHE. 7 0 5 3amuTa
[lonBenenue nToros TIPOCKTOB
Urtoro | 72 15 57




Coaep:xxanue y4eOHO-TeMAaTHYECKOI0 IUIaHA
Moayasb «Ilosb30BaTesb NEPCOHAIBHOI0 KOMIBIOTEPA»

BBoaHoe 3ansiTue.

3HAKOMCTBO C MporpamMMon. Pexxum 3anatuii u otabixa. [IpaBuia 6e3o0macHOCTH MpU
paboTe Ha KOMITbIOTEpE, B KaOuHeTe UH(POPMATHKH, IpaBuia MOKapHOU 0€301MacHOCTH.
3HAKOMCTBO C IEPCOHAIBHBIM KOMITBIOTEPOM.

OOGyuaronuecs 10KHBI:
3HATh:
— Ha3HAYEHUE U OCHOBHBIE XAPAKTEPUCTUKHN YCTPOMCTB KOMIIBIOTEPA;
— 0 nepuepuitHbIX yCTPOICTBAX;
YMETB:
— BKJIIOYaTh U BbIKIOYaTh 11K
— TI0JIb30BAThCS MBILIBIO, KIIABUATYPOU;
[ToHsITHS: KOMITBIOTEP, TOMOTHUTENIbHBIE YCTPOICTBA, CUCTEMHBIN OJIOK, KJIaBHaTypa,
MOHUTOP, MBIIIb, IPUHTEP, CKAHEDP, MOJIEM.

Tema 1. ®@ainoBas cucrema. Ilporpamma IlpoBoaHuxk.

daitnosas cucrema. Onepanuu ¢ gaitnamu u nankamu. [Iporpamma [IpoBogHuK.
Buemrnue undpoBbsie HOCUTENH.

OOyuarouiyecs J0IKHBL:

3HAaTh!

— 0 CTPYKTYpE MOJIHOI0 UMEHU (Qailna;

— Ha3HAuYEHUE MaIoK;

— OCHOBHBIE THIIBI (pailsIOB;

— YCTaHOBKY aTpuOyTOB (aiina;

— 0 noucke (aiaoB U NanoK;

— 0 33JJaHUU IaPAMETPOB MTOUCKA;

— 0 CTPYKTYpe OKHa mpuiioxxkeHus [IpoBogHuK;

— O HA3HAYCHMM JIEBOU M npasou nanenu lIpoBonnHuka;

— 0 BO3MOKHOCTH M3MEHEHHUs BHELIHETO BUAA ITpaBoi naHenu [IpoBogHuKa;
— 0 crnocobax KOMMPOBaHUs, IEPEMEILICHUs, YaleHNs: 00bEKTOB;

— 0 BO3MOJKHOCTSIX ITorcka uH(opmarmu B mporpamme [IpoBogHuK;
— 00 onepanusx, BHIIOIHAEMbIX C HAlIECHHBIMH OOBbEKTaMU;

YMCTD:
— IIPOCMATPHUBATHL COACPKHUMOC JUCKOB U IIAIIOK;

— BBIJICTISATH TPYNITY OOBEKTOB;

— 3a7aBaTh aTpHOYTHI (aiina;

— ONpeneNsTh TUM ¢aiina;

— HaWTu (aitipl 10 YacT UMeHHU (aiinia;

— 3a7aBaTh apaMeTPhI TIOUCKA,;

— BBITIOJHSTH TOMCK OOBEKTOB C JOTIOJHUTEIHHBIMH ITApaMETPaMu;

— BBITIOJTHSATH TIOUCK (DAAIOB ¥ MAIOK C MPUMEHEHUEM CUMBOJIOB * 11 7 mipu
BBOJIC UMEHU Pa3bICKUBAEMOTO O0BEKTA;
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— OTKpPBIBATh, U3MEHATH COJEPKUMOE HalIEHHBIX (PailsioB.

— pa3BOpayMBaTh U CBOPAYMBATH «IEPEBOY IAIOK;

— HAacTpamBaTrh BUJ nanku B [IpoBonHuKe;

— TIPOCMATPUBATH COAEPKUMOE AUCKOB U IAINOK;

— CO031aBaTh, IEPEUMEHOBBIBATH NAIIKH;

— KOIIMPOBAaTh, IEPEMELIATh, YAJIATh BbIICICHHbBIE OOBEKTHI.

— BBINOJIHATH MOUCK (DANJIOB U MAIOK;
IloHATHA: Manka, «IEepeBO» IAIlOK, IJIaBHAS IIANKa, BJIOYKECHHAs ITalKa, JUCKH, IaIlKa,
daiin, umsa daiina, pacimpenue ¢aitna, Tun Qaiina, atpudyT ¢aiina, mouck ¢aiiina, Macka
(aiina, mapaMeTphl MOMCKa, JIEBas U MpaBas manenas [[poBogHuKa.
Tema 2. Komnbrorepnas rpaguka I'padpuueckuii pegakrop Paint.
OOyuaromuecs JOJKHBbIL:

3HATB:
— 0 CTpYyKType okHa Paint;
— HA3HA4YCHUE KHOIIOK Ha IIaHEIU UHCTPYMEHTOB;
— 0 BO3MOXHOCTSIX OKpPAllIMBAHUS PUCYHKA;
— TIPUEMBI PETAKTUPOBAHMS PUCYHKA;
— HA3HA4YECHUE IIYHKTOB MEHIO;
— TPHUHIMIBI pabOTHI B MEHIO POTPaMMBbIL;
YMETh:

— 3a/aBaTh aTpUOYTHI PUCYHKA;
— IPUMEHSTHh KHOIKH [1aHEIN HHCTPYMEHTOB;
— KOIIMPOBAaTh, IEPEMENIATh, BEIPE3aTh, YAAIATh PPArMEHThI PUCYHKA;
— BBINIOJIHATH JICUCTBUS C PUCYHKOM: TIOBOPOT, HAKJIOH, PACTSI’KEHHUE;
— COXpaHsATh (aili;
— paboTaTh B MEHIO;
— paboTaTh C JUAJIOTOBBIMU OKHAMU;
[loHATHS: MEHIO, TOAMEHIO, IMaHeIb WHCTPYMEHTOB, MAaJIWTpa, aTpUOyTHl PHUCYHKA,
dbparMeHT pucyHka, Oydep oOMeHa, KONMUPOBAHHUE, MEPEMEIICHHUE, yAaJICHUe YacTh
pHUCYHKa, MacIiTad, aTpuOyThl TEKCTA.
Tema 3. Ilporpammbr Microsoft Office. [Iporpamma MS Word.
OOyuaromuecs JOJKHBbIL:
3HATh:
— 00 ycTaHOBKax Moje JOKyMEHTa, OPUEHTALIUN CTPAHULBI;
— O NIPUHYIUTEIBHOM pa3pblBE CTPAHMIIbI;
— 0 CO3JJaHUH Ha CTPAHUIIE KOJIOHTUTYJIOB, PAMOK;
— 00 omepanusax perakKTUPOBAHUS TOKYMEHTA;
— 00 onepanusax popmarupoBaHus pparMeHTa Tekcrta nyHkTamu MeHro Llpudt u
Ao3arr;
— 0 CO3J]aHUM TPAHMUII U 3JTMBOK JIJIsl pparMeHTa TeKCcTa 1 ab3alla;
— 0 BO3MOXHOCTH BCTaBKHU JaThl U BPEMEHHU B JOKYMEHT;
— 0 HyMepalluu CTPaHuI;
— 0 BCTaBKE CHUMBOJIOB;
— 0 CO3JJaHHH CHOCOK K TEKCTY;
— 0 BHJaX rpaguueckux 00beKTOB, KOTOPbIE MOXKHO BCTAaBUTh B JIOKYMEHT;




— 00 omeparusax peJakTUpOBaHUs TpaPUIecKux 0OHEKTOB;

— 0 BO3MOXHOCTHU (opMaTHPOBaHUS TpadhuIecKiX 00BEKTaxX;

— 0 BHJaX CITMCKOB;

— 0 cnoco0ax CO3JIaHUs CITUCKOB;

— 0 BO3MOXXHOCTH (pOpMATUPOBAHMS CIIUCKOB;

— 0 KOJIOHKaX;

— 0 BO3MOXXHOCTH MPOBEPKHU opdorpadun JOKyMEHTa;

— 0 BO3MOXHOCTH aBTOMaTHYECKOTO MePEHOCcA CIIOB;

— KaK MPUMEHSTh aBTO3aMEHY;

— 0 croco0ax co3/IaHus TaOJIuIL;

— 0 (popmaTtupoBaHUM TAOJIHUILL;

— 0 BO3MOXHOCTH aBTO(OPMATHUPOBAHUSI TAOJIHII;

— 0 BO3MOXHOCTH BBOJIa B TEKCT JOKYMEHT MaTeMaTUIECKUX BBIPAKEHUH;

— o Penmakrope dhopmy;
YMETB:

— YCTaHABJIMBATh IMAPAMETPhI CTPAHUIIBI: TIOJIS, OPUEHTAINIO, KOJIOHTHUTYJIBI;

— 3agaBath mpudToBoe odopmiieHHe TeKCTa B ranoroBom okHe [Ipudt u c
TIOMOIIIBIO TTAHETTH (POPMATHPOBAHUS;

— 3a/1aBath (hopMaTUpOBaHKE ab3ara B TUAJIOrOBOM OKHE A03all ¥ ¢ TOMOIIBIO
JIMHEUKH,

— PeIaKTUPOBATh TEKCT (BBIACICHUE TEKCTA PA3IMYHBIMU CIIOCOOaMU, KOTIMPOBAHUE,
BCTaBKa, 3aMEHa OJTHOTO ()parMeHTa TeKCcTa APYTUuM (PparMeHToM);

— CO3/1aBaTh TAOJUITY C TOMOIIIBIO TTAHETN HHCTPYMEHTOB « TaOIHUIThI ¥ TPAHUIIBDY,

— 7100aBJISITh TAOJIMIY YKa3aHHEM CTPOK U CTOJIOIIOB;

— BBITIOJIHATH OTIEPAIUH C AIIEMEHTaMHU TaOJUIIBL;

— (opMaTupoBaTh TAOJIUITY U €€ DJICMEHTHI,

— BBOJIUTh MaTEMAaTUYECKHE BRIPAKCHHS ¢ TIOMOIIBI0 PegakTopa Gpopmy;

— CO37aBaTh MAapKUPOBAHHBINA M HYMEPOBAaHHBIN CIIHCOK,

— (opMaTUpPOBaAThH CITUCOK;

— CO3/1aBaTh KOJIOHKH B JIOKYMCHTE;

— CO0371aBaTh KOJIOHKH 3aJJaHHOW IIMPUHBL;

— YCTaHaBIIMBATh OOIIME MapaMeETpPHI;

— YCTaHaBJIMBATh MAPaMETPhI MPABOMTUCAHNS;

— YCTaHaBIIMBATh MAPaMETPhl aBTO3aMEHBI,

— CO0371aBaTh HOBBIC MTAHETTH HHCTPYMEHTOB,;

— M00aBIATH M YAAIATH KHOIIKY Ha MTAHETT! HHCTPYMEHTOB;

— €03/1aBaTh PaMKy U 3aJIUBKY JIJISl BBIJCIICHHOTO (pparMeHTa JOKYMEHTA,

— BCTaBJIAThH B JOKYMEHT TEKYITYIO AaTy U BPEMS;

— BCTaBIISITh HYMEPAIMIO CTPaHMUII;

— BCTaBIISITh B TEKCT CHMBOJIBL;

— €03/1aBaTh CHOCKH K CJIOBaM;

— BCTaBJIATH 00bEeKTHI WordArt;

— BCTaBIISITh PUCYHKU;

— €03/1aBaTh CXEMBI C IIOMOIIBIO aBTOUTYP;

— penakTupoBaTh rpaduueckre OOBEKTHI;
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— (¢opmatupoBaTh rpaduuecKre 0OHEKTHI,

[ToHATHUS: OIS CTPAHUIIBI, OPUEHTALINS, KOJIOHTUTYJIbI, PUQT, ab3all, paMKa, 3aJIMBKa,
TUN JTUHWUHY, IIUPUHA JTUHUH, CUMBOJ, CHOCKA, pUCYHOK, 00beKkT WordArt, aBTodurypsi,
naHenb PrcoBaHus, MapKUpOBaHHBIN CIIMCOK, HYMEPOBAHHBIN CITUCOK, MHOTOYPOBHEBBI
CIHCOK, KOJOHKM OJWHAKOBOW IIUPUHBI, KOJOHKM PpA3HOW INHMPHUHBI, pPa3JeiUTElNb,
NPaBOMNMCAHUE, aBTO3aMEHa, AaBTOMATHYECKHI IEpPEeHOC CJIOB, TaOJUIbl, CTPOKH,
CTOJNOLBI, s4eiku, aBTOoPopmaTupoBaHue TaOmuIbl, Pemakrop Qopmyn, malIoHBI,
WHJICKCHI.

Tema 4. IIporpammbl Microsoft Office. Ilporpamma Microsoft PowerPoint

OObyuaromuecs J0HKHBIL:

3HATE:

— 0 Ha3HaueHuu nporpammsl Power Point

— 00 OCHOBHBIX 3JIEMEHTaX OKHA IIPOrPaMMBbI;

— 0 Ha3HaueHHe KOMaHJl MEHIO IPOTPaMMBI;

— 0 BHJAX MPEACTaBICHUS CIAHI0B HA IKPAHE;

— 0 crocobax BCTaBKHM KapTUHOK M3 OMOIMOTEKH, pUCyHKa U3 (haiiia, aBToduryp;

— O TPYIIHUPOBKE, pa3rpymnIyupOBKe U MEPErpyNIUPOBKE PUCYHKA;

— 0 CO3J]aHMH KOJuTaXka U3 GparMeHTOB PUCYHKA,

— 0 paboTe C MaHEeJbI0 PUCOBAHNUS;

— 0 Ha3HauEHHMH TMIIEPCCHUIOK B mporpamme Power Point;

YMETB:

— TIPUMEHSTHh pa3METKH CIaiJI0B;

— HaKJIaJbIBaTh HA CJIali]] TEKCTOBYIO, TpaMUYeCcKyI0 U 3BYKOBYIO HH(OpMaIINIo;

— cos3naBath d(PPEKTH aHUMAITUY Ha CITANJIE;

— TpYNIHUPOBATh, Pa3TPyNIHUPOBHIBATH U IEPETPYIITUPOBBIBATH PUCYHOK;

— paboTaTh ¢ MaHeJIbI0 PUCOBAHUS;

— KONHUPOBATh U MEepeMeIIaTh YaCcTH PUCYHKA Ha CIaife;

— cO3[aBaTh, YAAIATh, AyOJIUPOBAThH CIANIBI,

—  CO03/1aBaTh, OTKPHIBATh, COXPAHATh MPE3ECHTALINY;

— paloTaTh B MpE3EHTALUU B PEeXKMME COPTHPOBILUKA, Claia;

— J100aBIISATH KOJIOHTUTYJIBI M IPUMEUYAHUS B CIAM;

— BCTaBJIATh HOMED cjaiifa, 1aTy U Bpems;

—  BCTaBJIATH CJANABI U3 IPYTUX (AIIOB;

— M3MEHSTh Pa3METKY ClIaii[ia, LIBETOBYIO CXEMY;

—  M3MEHATH OH CIaiI0B U 0(OpMIICHUE MPE3CHTAINH;

— ycTaHaBIUBaTh (P(EKTHI IPU CMEHE CIIANIOB;

— yCTaHaBJIMBATH YIPABISIOUINE KHOKH B CIIAMI;

— (QopmaTHpoBaTh YIPABIAIOIINE KHOIKY;

— 3aJaBaTh TMIIEPCCHUIKH.

[loHdaTus: mpe3eHTanus, pa3MeTKa claiina, ciaij, aHuMalus ciaija, [IBEeToBasi cxeMa
claiifia, JIeMOHCTpalusi Mpe3eHTaluud, II1a0NoHbl  O(GOpMIIEHUS, TPYNIUPOBKA,
pasrpyINUpOBKa, MEPerpynmnupoBKa, aBTOQUIYpHI, MaHEIb PUCOBAHUSA, COPTUPOBIIMK,
KOJIOHTUTYJIbI, IPUMEUaHUE, IEPEX0]] clai1a, TUIMEePCChUIKH, YIIPABIISIONINE KHOIKH.
Tema 5. IIporpammbl Microsoft Office. IIporpamma Microsoft EXCEL

OObyuaromuecs J0HKHBbIL:
3HATE:




— Ha3Ha4YeHUE TaOJIUIHOTO MPOIECCOPa;
— OCHOBHBIE 3JIEMEHTBI OKHA TaOJIMYHOTO MPOLECCOPa; CTPYKTYPY IEKTPOHHOM
TaOJIHIBL,
— BUJbI JAHHBIX, UCIOJIb3YEMbIX B DJIEKTPOHHBIX TA0JIHIIAX;
— 0 cnocobax GpopmMaTHPOBAHUS SJIEKTPOHHBIX TAOIHUIL;
— OIllepaluu, BBIMOJHAIOIINE PEAAKTUPOBAaHUE U (POPMATUPOBAHUE IUAMIA30HA
A4YEEK;
— TUIIBI JaHHBIX B nporpamme MS Excel;
— 0 npuMeHeHuu Oydepa oOMeHa;
— 0 BBOJIE MOCJIEA0OBATEIHHOCTH YHUCET;
— 00 aBTO3aIMOJIHEHNH TYCHKH;
— 00 azpecHol CTpoKe;
— 0 MepeMEeNICHIH, KOMMPOBAHUH, yIalleHUN (HOPMYIT;
— 0 MOPSAKE BBINOJHEHUS ASHCTBHM B popmyrax;
— 0 maHenu Gopmylr;
— 0 croco0ax BBIUMCICHUHN B AJIIEKTPOHHOM TabuIIE;
— 0 npuMeHeHuu Macrtepa QyHKIHH.
— COpPTUPOBATh UHPOPMALIMIO B BHIICIIEHHOM JIMAMa30HE SUYEEK;
— BBINIOJIHATH BBIOOPKY ((DUIIBTP) JaHHBIX I10 33JTAHHOMY YCJIOBHIO;
— 00 anropuT™Me NOCTPOCHHUSA AUarpamm;
— 0 BHJIaX JUArpamwm;
— O HaIJIAJIHOM OTOOpaKeHUHU MH(OPMAIIMK B BUJIC TUarpaMM U rpaduKkoB;
YMETB:
— BBOJUTHh HHGOPMAIIHIO B TUYESHKHU TAOJIHIIBI,
— yCTaHaBIMBATh (POPMATHI JIJIsl YHCIIOBBIX JTAHHBIX;
— BBIICTSATH JUANA30H STUYCCK;
— PpEeIaKTUpPOBAThH JUANA30H SYEEK;
— (QopMatupoBaTh AHANA30H SYEEK;
— ONpEACNSITh TUITHl JAaHHBIX;
— npuMeHsTh Oydep oOMeHa Ui KOMMPOBAHUSA U TIEPEMELICHHS] TAHHBIX;
— BBINOJHATH ABTO3ANOIHEHUE STUYEECK;
— MPOAOIKHUTH TOCIEA0BATEIIBHOCTD YUCEI, TOTYNHEHHBIX HECIIO)KHOMY 3aKOHY
W3MCHECHHUS;
— BBOJUTH (OPMYJIBI B TAHETH POPMYI;
— TMepeMelarh, KOMpoBaTh, YAAISITh (OPMYIIbL;
— BBINOJHATH PACUETOB B AJEKTPOHHBIX TAOIUIAX PA3IMYHBIMU CIIOCOOAMU;
— TMPUMEHSTH CTCIHATbHBIC ()YHKIINH,
— OKpYIJIATH PE3yIbTaThl BHIYMCIICHH;
— COPTUPOBATH BJIEKTPOHHYIO TAOJIUILY;
— BBINOJHATH BEIOOPKY JaHHBIX B TAOJIUIIE;
— CTPOUTH AWArpaMMBbI JIJIsl JaHHBIX TaOJIUIIb;
[TousaTus: TaOIMYHBIN NpoLeccop, sueika, JIUCT, KHUTa, apecC sIMeMKH, TUana3oH s4eek,
aZipec IuamnazoHa siYeeK, YUCIOBbIE, TEKCTOBBIE TaHHbIE, PopMyIia, QYHKIIMS, KATETOPUU
(GyHKLMIA, apTryMEHT, BBIPa)KEHUE, BIIOKEHHbIE (DYHKIIMH, TUANIA30H, CTPOKa GOpMYyII,
COPTHPOBKA, COPTHUPOBKA 10 BO3PACTAHUIO, 110 YOBIBAaHUIO, PUILTpAIUs, aBTOPUILTD,
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pacMpeHHbIN GUILTP, TUarpaMma, apaMeTpbl JUarpaMMbl, MacTep JUarpaMm, TUIT
JMarpaMMbl, OChb KaTeTOPHiA, OCh 3HAUYCHUH, JICTEH/Ia, INHUUA CETKH, TA0IUIA TaHHBIX,
NOATMUCHU JAaHHBIX.
Tema 6. ApxuBanusi. ApxuBatop WinRar
Oo0yyaromyecs JI0JKHBIL:
3HATh:

— O NPUHIIMIIE CKaTus MH(pOpMaIuu;

— O MOHSTHIX YIAKOBKHU M PACIaKOBKH (DailyioB;

— 0 CTETeHM CKaTthusi HPOPMaIlUU B 3aBUCUMOCTH OT TUIIAa HH(OpMAITNH;

— O IPOrpaMMHBIX CPEJICTBAX, BHIMOJHSIOIIMX YIIAKOBKY M paclakoBKy (aijioB;

— BHUJBI APXMBOB, X HA3HAYCHHUE;

— aJNTOPUTMBI YIIAKOBKHU M PACIIaKOBKHU (DAMIIOB;

YMETh:

—  CO3[1aBaTh HEIPEPBIBHBIE APXUBBHI;

— CO3/aBaTh CaMOPACIIaKOBBIBAIOIIUECS apXUBHbIE (haJIbI;

—  CcO3/1aBaTh MHOTOTOMHbBIE€ APXUBBIL;

—  BBIYHCIIATH CTEMEHb CXKATUSI HHMOPMAITIH;

— PpacnaxkoBBIBaTh apXUBHbIE (DaliJIbl B YKa3aHHYIO MAIKY.
[lonsTus: cxxarve MHOpMaIMU, CTENEHb CXKaTus UH(OpMalnu, apXxuBalus (yrnakoBKa)
U pazapxuBalus (pacrakoBKa), HEMPEPHIBHBINA apXUB, CAMOPACIAKOBBIBAIOIIMICS apXUB,
MHOTOTOMHBIN apXUB, MPOrPAMMBI — APXUBATOPHI.
Tema 7. CkanupoBanue. Tunbl ckanepos.

OObyuaromuecs J0HKHBIL:

3HATh:

— 0 Ipouecce CKAHMPOBAHUS U PACHO3HABAHUS JOKYMEHTOB;

— O BUJIaX CKaHEPOB;

— 3Tanbl Npeodpa3oBaHus JOKYMEHTA B 3JIEKTPOHHBINA BUJI TPU CKAHUPOBAHUU;

YMETh:

— CKaHHUpOBATh IOKYMEHT;

[lonsATHUA: CKaHEp, py4YHbIE, TUCTOBBIE, IIJIAHIIETHbIE, OapaOaHHbIE CKAHEPHI,
CKaHUPOBAHUE, CETMEHTAIIUS, PACTIO3HABAHUE.

Tema 8. Tunbl npunTepoB. PacneyaTka 10kymeHTOB B peaakrope MS Word

Oo0yyatonyecs JI0JKHBIL:

3HAT:

— O HAa3HAYE€HUHU U TUIAX IPUHTEPOB;

— 0 IeYaTu JOKYMEHTOB;

YMETh:

— pacnedarbiBaTh JOKYMEHT;

[lonATHA: TPUHTEDP, CTPYUHBIM, JIA3€PHBIN, MATPUUHBIN IIPUHTEPHI, pacrieyaTka
JOKYMEHTA.

Tema 9. Bupychbl 1 aHTUBHPYCHBbIE IPOTPAMMBI.

OObyuaromuecs J0HKHBIL:

3HATh:

— O MOHATHUH KOMITBIOTEPHOTO BUPYCA;

— 0 BHJIaX KOMIIBIOTEPHBIX BUPYCOB;

— O TUIAX aHTUBUPYCHBIX MIPOTPAMM;
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— TPU3HAKH, YKA3BIBAIOIIKNE HA BO3MOKHOCTh BO3ICHUCTBUS HA KOMIIBIOTEDP BUPYCOB;

— 0 BOBMOYXHOCTH M TIOPSIJIKE PAOOTHI C aHTUBUPYCHBIMH MPOTPAMMaMH.

YMETB:

— PUMEHSTh AHTUBUPYCHBIE IPOTPAMMBI;

[ToHATHS: KOMITIBIOTEPHBIC BUPYCHI, 3arPy30UHbIE BUPYCHI, (haiiIOBbIC BUPYCHI
AHTHUBUPYCHBIE IPOTPAMMBI, JETEKTOPBI, PEBU30PHI, CTOPOXKA.
Tema 10. UaTepHer. IlpuHuunsl padoTsl B ceTH

OOyuaroniuecs J0JDKHBL:

3HaTh!

— TOHSTHE TJIO0ATBLHOMN, pETUOHAILHON, JTIOKAJIbHOW KOMIIBIOTEPHOM CETH;

— 0 WWW, cTpanunuke, caite, CepBepe;

— 00 unTepHeT-Opay3epax;

— 0 noucke nHpopmanmu B cetn VIHTEpHET;

— 00 DJIEKTPOHHOM ToUTe, TMOPSIKE PErucTpallui B HEH, O cepBepax,
MPEIOCTABISIONIUX TOYTOBBIE YCIYTH, O CTPYKTYPE JIEKTPOHHOTO aJIpeca;

YMETB:

— uckaTth uHpopmanuio B UHTEepHET;

— CO3/1aBaTh HOBBIM MMOYTOBBIN A/IPEC;

— CO3/1aBaTh, MEPECHIIATH U MOJIYYaTh 3JICKTPOHHYIO MTOYTY.

[lonsaTus: Opaysep, cailT, ctpanuuka, WWW, e-mailsexkTpoHHas moyra, JIOTHH,
apoJb.

Mopyab «OcHOBBI 31 MOIEJIMPOBAHUS

Tema 1. OcHoBBI 3A-MOAeTMPOBaHUS. AJIUTUBHBbIE TEXHOJIOTHH.
OOyuaromuecs JOJKHBbIL:
3HATh:

- 0 TpéXMepHOM rpaduke u 31-MOAETUPOBAHUY;

- OCHOBHBIE BUbI 3D-MonenupoBanus;

- KaKMe CyLIECTBYIOT KOMIIBIOTEPHBIE IPOrPAMMBI U1 311 MOJEIUPOBAHUS;

- mogenupoBanue B CAIIP u ero HazHaueHue;

- 4TO TAaKO€ AIIUTUBHBIE TEXHOJIOTHH.

dopMa KOHTPOJISL: OIPOC.

Tema 2. MoaeanpoBanue B nporpamme Tinkercad
OObyuaromuecs J0HKHBL:
3HATh:
— wuHTepdeic 1 HaCTPOUKHU NMPOTPAMMBI;
— OCHOBHBIE paboune oneparuu ajs MOACIMPOBaHUS B TPOTrPaMME;
— TEOMETPUYECKUE MPUMHUTHUBBI U TPUEMBI MOJCINPOBAHUS HA UX OCHOBE.
— CTIOCOOBI CO3/IaHUs AaHUMAIIUH B IIPOTPAMME
— TMOPSAIOK 3KCropTa Mozenu s 3d nedaru.

YMCTD:
— OTKPBIBATH IIPOTpaMMy B 6pay3epe, BXOJHUTH I10J CBOUM IICEBAOHUMOM B KJI4aCC

Tinkercad;
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CcO34aBaThb HOBBIN IMPOCKT, ICPCUMCHOBLIBATH €TI0, OTKPBIBATh U U3MCHSTH ITPOCKT,
CO31aBaThb HECCIOKHBIC MOACIIN, IIPUMCEHAA OCHOBHBIC U APYIHUC (I)OpMBI;
€C03J1aBaThb HCCIOXKHYIO MOACIIb 11O YCPTCIKY,

cOo34aBaTb aHUMAaIUIO.

[IpakTrueckas padora:

MopaenupoBaHue 10 HHCTPYKIIUK: MeOeb, IECTEPEHKA, paKkeTa, axMaThl.
BreinonHeHue neraiu rno 4epTexy.

MopenupoBaHue cOOpPKU: KOHCTPYKTOP.

Anumanus (1o UHCTPYKIINH)

®opma koHTpoiisi: KontponbHas npaktudeckas padora

Tema 3. MoaeaupoBanue B nporpamme Freecad
OoOyyatomyecs JT0JKHBIL:

3HAThb:

uHTep(deic 1 HaCTPOMKU MPOTPAMMBI;

OCHOBHBIE paboure onepaluu AJsl CO3/1aHUs ICKU3A;
MOPAIOK PEAAKTUPOBAHUS ICKU3A;

CIOCOOBI CO3/IaHUs IETaJIH;

CIIOCOOBI CO3/IaHMSI AHUMAIINH B TIPOTPAMME
MOPSIIOK dKCTIopTa Moaenu i 3d meyaty.

YMCTD:

CO3/1aBaTh U COXPAHATH MPOEKTHI B IPOrPaMME;
CO3/1aBaTh U PEIAKTUPOBATH SCKU3bI U JACTANH;
CO3/1aBaTh HECTIOXKHYIO COOPKY;

CO371aBaTh AHUMAIIHUIO.

[IpakTuueckas pabora:

MopaenupoBaHue 10 UHCTPYKLIHUH
BrinonHeHnue netanen 1o 4eprexy
AHuManus mecTepeHoK.
MonenupoBaHue opraHaiisepa.

®opma koHTpoJisi: KoHTpolsibHas mpakTrueckas padoTa

Tema 4. 31 neuars. IlIpuHuun padorsl 31 NpuHTEpA.
Oo6yuatomuecs T0JKHBIL:

3HATh:

OCHOBHBIE MTPUHIIMUIIBI pa0OThI 37 MPUHTEPA;
KaKue CYIIECTBYIOT MaTepuasl Juisl 311 Ie4arTH;
OCHOBHBIE HACTPOMKH 311 IPUHTEPA;

MOPSIIOK I1E€YaTH.

[IpakTuueckas pabora: HaOIIOEeHHE 32 pabOTOM Megarora.
dopma KOHTPOJISA: OIPOC

Tema 5. BoinosiHeHHE TBOPYECKUX NMPOEKTOB /I 31 Me4aTn
OO6yuarommecst JIOJDKHBL:

3HAThb:
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— TmpaBuiIa 6e30macHoi paboThl HA 311 IPUHTEPE;
— OCHOBHBIC HACTPOWKH TPOrpaMMbI U IPHHTEPA,;
— BHJIBI U CBOICTBA IJIACTHKA.

YMETh:
— BBINIOJIHATH TBOPUYECKUE MPOEKTHI i 371 eyatu B mporpammax Tinkercad u

Freecad;
— BBINOJIHATH HACTPOUKH 311 MPUHTEPA MOJ1 HAOJIIOIEHUEM I1€]1arora;
ITpakTuueckas paborta Ha 31 npuHTEpe: BhINOIHEHNE CO3aHHBIX ITPOEKTOB.
®opwma kontpos: [lpakTuueckas padora

3akiounTeIbHOE 3aHsATHE. IlonBenenue NTOroB

3amuTa TBOPUYECKUX MPOCKTOB OOYIAFOIITIXCS.
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Y4eOHbIi IVIAH U CO/IePKaHUe POrPaMMBbI 2-T0 roa 00y4eHust

KouunyecTBo 4yacoB ®opma
Ne Tema
Bceero | Teopusi | IlpakTuka KOHTPOJISI
1. |OCHOBBI AJITOPUTMHU3 AU 18 8 10
1.1 |BBeneHue B nporpaMMHUpOBAHUE 6 4 2 YcTHBIi ompoc
1.2 |CucteMbl cUMCIICHUS 6 2 4 Hparirieckas
pabota
1.3 |Aaroputmsl 6 2 4 Hpartirieckas
paborta
OCHOBBI IPOrPaAaMMHPOBAHHUSA HA
2. porpaMmup 54 | 12 42
si3bike C++
2.1 |Baenennue B C++ 2 1 | | Hpaxmiieckad
paborta
[IpakTnueckas
2.2 |BBoAa-BBIBOJ JaHHBIX 4 1 3 pabora
2.3 |MareMaTu4eCKHE BbIYMCICHUS 8 1 7 Hparirieckas
pabota
2.4 |OnepaTopbl BETBICHUS 8 2 6 Hparririecias
pabora
[IpakTnueckas
2.5 |OnepaTtopsl HUKIA 8 2 6 pabora
2.6 |MaccuBsl 8 2 6 Hparirieckas
pabora
[IpakTnueckas
2.7 |O6paboTKa CTPOKOBBIX JaHHBIX 8 2 6 pabota
2.8 |[lonb3oBarenbckue PyHKIIUU 8 1 7 Hparririecias
pabora
Hroro| 72 20 52
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Conep:xaHue y4e0HO-TeMATHYECKOT0 IIaHA
Moayas 3. «<OCHOBBI IPOT'PAMMMPOBAHMU S

Tema 1.1. BBegenue B nporpaMMupoBaHue. ITanbl pa3padoTKU NPOrpaMmMbl
VYyaruecst T0JKHBI:

3HamMb.
® OCHOBHbIE IPUHIMIBI 0OPAOOTKM KOMaH]{ IPOrpaMMbl KOMITBIOTEPOM;

BUJIbI IPOrPaMMHOTO 0OeCTIeueHUS;

OCHOBHBIE 3TaNbl pa3padOTKU NPOrPaMMBbIL;

OCHOBHBIE XapaKTEPUCTUKHU IPOrpamMMm;

Ha3HA4Y€HHUE U IPUHLHUI pabOThI TPAHCIISITOPOB.

[IporpammHoOe 1 annapatHoe o0ecrieyeHue. Buapl mporpaMMHOro 00ecrnedeHus.
OcHOBHBIE NPUHLIUIBI 00PAOOTKH KOMaH MPOrPaMMbl KOMITBIOTEPOM. XapaKTEPUCTUKU
nporpaMMbl. JKu3HEHHBIH LUK TPOrPaMMHOTO 00eCTIeueHUsI.

Otansl pa3zpaboTku nporpammsl. [locranoBka 3amaun.

Camocmosmenvnas paboma: COCTaBIEHUE ONIOPHBIX KOHCIIEKTOB, paboTa co
CHpaBOYHOM MH(pOpMaLIKEH.

Dopmvl KOHMPOJIA: YCTHBIN OMPOC.

Tema 1.2. SI3bIKH U cCTEMBbI NIPOTPAMMHUPOBAHUSA
VYyanuecs 107KHBIL:

3HaMb.
® COCTaB CUCTEMBI IPOIPAMMUPOBAHHUS.
® OCHOBHBIE THUIIBI SI3bIKOB POIPAMMUPOBAHHS;
® YPOBEHb, TUIl U XAPAKTEPUCTUKH SI3bIKOB IIPOTPAMMHUPOBAHUS.
ymemy:
® CO37aBaTbh, COXPAHATh U PEJAKTUPOBATH TEKCTBI B TEKCTOBOM PEIAKTOPE
CUCTEMBI [IPOTPaMMUPOBAHU;

SA3b1ku porpammupoBaHusi. OnucaHue anropuTMHYECKOro si3bika. CHHTAKCUC U
CEeMaHTHKa si3bIKa mporpammupoBanus. Kimaccudukaiys si3pIK0B IPOrpaMMHUPOBAHHUSL.
YpOBEHb U THI SI3bIKA IPOTrPAMMUPOBAHUS. MaIIMHHBIN A3BIK. SI3bIKH BBICOKOTO YPOBHSI.

CucreMa nporpaMMHpPOBaHUs. DJIEMEHTBI CUCTEMBI TporpaMmupoBanus. [ToHsaTHS
TPaHCIATOP, KOMIIUJISITOP, HHTEPIIPETaTOpP. TeXHOIO0rus pazpaboTKy MPOrpaMMm B
CUCTEME ITPOTPAMMUPOBAHMUS.

lIpakmuueckas paboma «Paboma ¢ mexcmom 6 mekcmogom pedaKxmope Cucmemul
NPOCPAMMUDOBAHUA).

Camocmosamenvuas paboma: COCTaBICHUE ONMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MH(OpMaIUEH, BBO U PEIaKTUPOBAHUE TEKCTA.

Dopmbl KOHMPO.IA: YCTHBIA OMPOC, MpaKTUieckas padora.

Tema 1.3. BeIM4uHBI M UX XaPAKTEPUCTUKHU

Yyammuecss JOJKHEL:
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3HANb.
¢ JIPUHIMIILI ITPCACTABICHUA JAHHBIX B KOMIIBIOTCPC,
® OCHOBHBIC THUIIbI JaHHBIX,
¢ XAapaKTCPpUCTHUKH BCINYHH.

[lonsitue nanuwie, nHGopmanus. [IpeacraBnenne 1aHHBIX B KOMIIBIOTEPE.
Bennunnel n X xapakrepucTuky. Tunsl gaHHbIX. [IpocThie U CTPYKTypHBIE TaHHBIE.
Yerponctso namatu. llonstne nepemennas. Mannumanusanus nepeMeHHBbIX.

Ipaxmuueckasn paboma «lIpedcmasnenue 0anublX 8 KOMNbIOMEPE).

Camocmoamenvhas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, padoTa co
CIIpaBOYHOM MH(pOpMAIIMEH, ONpe/ieiICHUE TUIIOB JaHHBIX.

Dopmbl KOHMPOJIA: YCTHBIA OMPOC, MpaKTU4ecKas padora.

Tema 1.4. CucreMbl CUHNCICHUAA
VYuyaruecs 10KHBI:

3HAMmMb.
® OCHOBHBIC CUCTEMbI CHHUCIICHUA,
¢ JIpaBHJIa KOJUPOBAHUS YHUCCII B PA3JIMIHBIX CUCTCMAX CHHUCJIICHUS.

L Hp€06p330BBIBaTB qucia U3 O,ZIHOI>’I CUCTCMBbI CHHUCJIICHHUA B IPYI'YIO,
® BLIIIOJIHATD apI/I(i)MeTI/ILIeCKI/Ie OIICpan HaJQ IBOUYHBIMHU YN CJIaMHU.

Cucremsl cuncienus. [103UIIMOHHBIE U HENO3ULMOHHBIE CUCTEMBI CUHCIICHHUS.
JIBonuHasi, necATUYHAs, IeCTHaAaTepuyHas cucteMsl. [IpeoOpa3oBanue uncen u3
OJIHOM CHCTEMBI CUUCIICHUS B APYTYI0. ApudMeTHyecKue onepannu Haj TBOUIHBIMU
YUCIIAMH.

Ipaxmuueckas paboma «lIpedcmasnenue uucen 8 paziudHbix CUCmemax
CUUCTICHUSLY.
lIpakmuueckas paboma « Apugpmemuueckue onepayuu Ha0 08OUYHBIMU YUCTAMUY.

Camocmoamenvras paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIPaBOYHOM MHPOpPMAaIEN, KOAUPOBAHUE YUCEN B PA3JIMYHBIX CUCTEMAaX CUUCIICHUS,
BBINIOJIHEHHE apU(PMETUUECKUX ONEPalMid HaJl ABOMYHBIMU YUCIIAMH.

Dopmbl KOHMPO.IAL: YCTHBIA OMPOC, MTpaKkTU4ecKas padora.

Tema 1.5. Anropurmsl.
VYyamuecs 10IKHBI:

3Hamb:
® OCHOBHBIE CBOWCTBA AJITOPUTMOB;
® BU/Ibl AJITOPUTMOB.
® TEKCTOBBIE, TAOJMYHbIE U rpadpuueckre GOpMbI MPEACTABICHUS AITOPUTMOB;
e TpaduYECKUE dTEMEHTHI OJIOK-CXEMBI;

® YHUTATh OJIOK-CXEMBI AJITOPHUTMOB,
L p33pa6aTBIBaTI> 0JI0K-CXEMBI ajr OPUTMOB,;
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AnroputMm. CBolicTBa anropuTMoB. Buabl anroputMoB. JINHEHHBINA alrOpUTM.
Anroput™m BetBiieHUs. L{uknnueckue anroputMbl. CYETHBIA HUKIL. [{UKIIBI C yCIOBUSAMU.

®opMmBbl IPEACTABIECHUS AITOPUTMOB: TEKCTOBAs, TaOIMYHas, rpaduueckas (O10k-
cXema), alirTOpUTMHUECKUH ((hOpMaTbHBIN) SA3bIK. DJIEMEHTHI OJIOK-CXEMBI.

biiok-cxeMbl TMHEHHBIX, YCIOBHBIX U ITUKINYECKUX alropuTMOB. Pa3zpaboTka
IIPOCTBIX AJITOPUTMOB.

IIpakmuueckas paboma « Cocmasnenue 610K-cxem ancopummosy.

Camocmoamenvhas paboma: COCTaBICHUE ONOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM HMH(OpMaIUEl, COCTaBlIeHUE OJIOK-CXEM alrOPUTMOB.

Dopmbl KOHMPOJIA: YCTHBIN OMPOC, MpaKTU4ecKas padora.

Tema 1.6. Moaenu u MoJeTUPOBaHHeE.
VYyammecs TOMKHBI:

3HaMb.
® TOHATHE O MOJAEIM 3a/1a4H ;
® BUJbI MOJIETICH;
® 0COOEHHOCTH PA3IMYHBIX MOJIEIICH.
ymemy:
e pa3pabaThIBaTh MPOCTEHIINE MATEMATUYECKUE MOJICIIH;

Buaer moneneii 3agad. AGCTparupoBaHUe MPU COCTABICHUU MOJICIICH.
Marematuyeckas, puzndeckas, HGOpMaIMOHHAs MOJIe)Ib. MaTemMaTHuecKoe
MOJICTUPOBAHHE.

lIpakmuueckas paboma « Cocmasnenue mooeneil.

Camocmoamenvhas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, padoTa co
CIIpaBOYHOM MH(pOpMAIIMEH, COCTaBIEHNE MO/IETICH.

Dopmbl KOHMPOJIA: YCTHBIA ONPOC, MpaKTUIecKas padora.
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Paspnen 2. OcHOBBI IporpaMMupoBaHus Ha s3bike C++

Tema 2.1. Tunnl 1aHHBIX
Vuyaruecs T0JDKHBI:

3HamMb.
® TIOHSATHS «TUIl JAHHBIX», «IIEPEMEHHAS», «KOHCTAHTa»;
® THUIBI JaHHBIX A3blKa C++;
e (yHKIMU NpeoOpa3oBaHus TUIOB si3bIka C++;

® OOBIBIATH THIIBI INEPEMCHHBIX
L Hp€06paSOBaTB THIIBI JAHHBIX.

KoncranTel 1 nepeMeHHBIE.

Yucnossie TUNBI JAHHBIX byte, int, unsigned int,word, long, unsigned
long, short, float, double. Jlornyeckuil THI JaHHBIX boolean.

TekcToBbI€ TUNBI JAHHBIX char, string.

[IpeoOpazoBanue Tunos. @yuuuu char, byte, int, word, long, float.

HpaKmM'{eCKCl}Z pa60ma «Obvsisnenue NePeMEeHHRbIX U KOHCMAHmM ).

Camocmosamenvhas paboma: COCTaBICHUE OTIOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM HH(OpMAIHEH, COCTABICHUE POTPAMM.

Dopmvl KOHMPOJIA: . YCTHBIA ONPOC, MPAaKTUIECKast padoTa.

Tema 2.1. BBoa-BBIBO JaHHBIX
VYyarmmecs NOJKHEL:

3HaAMb:
e OmepaTopsl BBOJA JaHHBIX C KJIABUATYPHI;
e OIEepaTophl BbIBOJA JTAHHBIX HA DKPAH;
e (opmaTel BEIBOJIA JTAHHBIX HA DKPaH;

¢ BBOJUTL JAHHBIC C KIIABUATYPHI;
¢ BbBIBOJHWTH JAHHBIC HA 3KpPaH.

Ornepatopsl BBOJIa JaHHBIX C KIaBUATYPHI.
OrnepaTopsl BEIBOJIA JAHHBIX HA SKPaH.
@dopmaThl BEIBOJIA IAHHBIX HA SKPaH.

Hpakmuqecmzﬂ pa60ma «Qbvssrenue NepemMeHRbIX U KOHCMAaHN ).

Camocmosamenvuas paboma: COCTaBICHHE ONOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM MH(POpPMAIHEH, COCTABICHUE TIPOTPAMM.

Dopmbl KOHMPOIA: YCTHBIA ONPOC, MPpaKTUIeCcKas padorTa.

Tema 2.3. MarteMaTHUeCKHE BHIYUCICHUSA
VYuyamumecs TOKHBL:

3Hambs.
® HAa3HA4YCHHUC M CHMHTAKCHC apI/I(i)MeTI/ILIeCKI/IX OIICPATOPOB A3bIKA C++;
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® Ha3HAYCHHE U CHHTAKCUC MaTEeMaTHICCKUX QyHKINH si3bika C++;
ymemop:
® COCTaBJIATh MAaTEMAaTHYECKHUE BBIPAKCHUS,
® COCTaBJISITh IPOTPAMMBI C UCIIOJIB30BaHUEM apU(METUUECKUX ONIEPATOPOB U
MaTeMaTUYeCKUX (DYHKITHM.

Apudmerrnueckue onepaTopsl = (orepaTop NpucBanBaHusi), + (CI0XKEHUE),
— (BpIuMTaHUE), * (YyMHOXKEHHUE), / (neneHue), $ (OCTaTOK OT JIeJeHus), ++ (MHKPEMEHT),
— — (IeKpeMeHT).

CocraBHbIC apu(hMETHIECKHE OIEPATOPHI += (COCTaBHOE CIIOKEHHE), —= (COCTaBHOE
BBIUUTAHUE), *= (COCTAaBHOE YMHOXXEHHE), /= (COCTABHOE JICJICHUE).

Marematudeckue GyHKIIAN

HpakmuueCKaﬂ pa50ma «Cocmasnenue mamemamuyeckux 6blpaOfC€H1/l1/7)).

Camocmosamenvhas paboma: COCTaBICHUE OTIOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOW MH(POpMAITHEH, COCTABICHUE MPOTPAMM.

Dopmbl KOHMPOJIA: IPAKTUYECKask padoTa.

Tema 2.4. OnepaTopsbl BeTBJICHUSA
VYyanmecs TOMKHBI:

3HAMb.
® Ha3HauYeHHE, CHHTAKCUC M JIOTHKA BBITIOJHEHUS YCIOBHOTO OIEPaTopa;
® Ha3HaueHHE, CHHTAKCUC ¥ JIOTHKA BBITIOJHEHHUS OIepaTopa MHOKECTBEHHOTO
BBIOODA;
ymemu:
® COCTaBJIATH MPOTPAMMBI C HCIIOIB30BAHUEM OIIEPATOPOB BETBIICHHUS;

YcnoBHbI onepatop i f: cHHTaKCUC U JIOTMKA BbioHeHus. KpaTkas u moyHas
¢dopma omnepatopa if. Broxxennsie BeTBiieHus. OnepaTopsl CpaBHEHHS «==» (pPaBHO),
«!=» (He paBHO), «>» (6oJbIIIe), «<» (MEHBIIIE), «>=» (OOJIbIIE WU PABHO), «K<=»
(MeHbIIIe UK PaBHO).

Jlornueckue onepatopsl && (1), || (MJIN), ! (HE).

OmnepaTop MHOKECTBEHHOTO BBIOOpa Switch: CHHTAKCHUC U JIOTUKA BHITIOJTHEHUS.
BripaskeHne 1 KOHCTaHTBI BBIOODA.

Ipaxmuueckas paboma «Onepamopol 6emeneHuiL.

Camocmosamenvhas paboma: COCTaBICHUE OTIOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM MHPOpPMAIHEH, COCTABICHUE TIPOTPAMM.

Dopmvl KOHMPOJA: IPAKTHYECKAs paboTa.

Tema 2.5. Oneparopsl HUKJIA
VYyamuecs 10IKHBI:

3HaMb:
® Ha3HAYEHHE, CHHTAKCHUC U JIOTHKA BBIMIOJHEHHUS ONlepaTopa CUETHOTO 1IUKIIA;
® Ha3HAYCHHE, CHHTAKCHUC U JIOTHKA BBITIOJIHEHHUS ONlepaTopa IUKJIa C
IPENYCIOBHUEM;
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® Ha3HAYCHHE, CHHTAKCHUC U JIOTHKA BBIIIOJIHEHHS ONIEpaToOpa UKIA C
MOCTYCIIOBUEM;

ymems:

® COCTaBJISITh MPOrPaMMBbI C UCIIOJIL30BAHUEM OIEPATOPOB IUKIIA.

Onepatop cuetHoro nukia for. CHHTaKCUC U JIOTMKa BbINToJHEeHUs. [TapameTrp
nukia. Temao mukia.

Onepatop nukia ¢ npeaycioBuem while. CHHTAKCHC U JIOTUKA BBITIOJHECHUS.

Onepatop nukia ¢ noctycioBueM do .. while. CHHTAKCHUC U JIOTHKA
BBITIOJTHEHHUS.

Bnoxennble nukIibl. JIOCPOYHBIN BBIXO U3 LIUKIIA.

Ipaxmuueckas paboma « Onepamopsl Yuxiosy.

Camocmosamenvhas paboma: COCTaBICHUE OTIOPHBIX KOHCIIEKTOB, paboTa co
CIpaBoOYHOM MH(POpPMAIEH, COCTABICHUE MPOTPAMM.

Dopmbl KOHMPOA: IPAKTHUECcKast padoTa.

Tema 2.6. MacCUBBI
VYyammecs NOJKHEL:

3HANb.
¢ HAa3HA4YCHUC N XaAPAKTCPUCTHKHU MACCHBOB,
¢ AJIOPUTMBI ITOUCKA U COPTUPOBKU MACCHUBOB.

® OOBABIATH MAaCCHUBBI,
® BBOJUTH U BBIBOJUTD 3JICMCHTHI MaCCHUBA,
¢ COCTaBJATH MPOrpaMmMbl C IPUMCHCHHUEM MACCHBOB,

[TonaTtue maccuB. MaccuBbl OHHOMEPHBIE 1 MHOTOMEpHBIE. [oHsATHE HHAEKCA,
pasMep, pa3MepHOCTb U 3eMeHTa MaccuBa. [logcuer oObeMa nmaMsITH 3aHUMaeMOM
MacCHBOM. 3a0JIHEHUE OJTHOMEPHOIO MacCUBa CIIy4YalHBIMH YMCIAMH, 3HAYEHUAMHU
BbIpaXkeHus. BBOJ 27IEMEHTOB OTHOMEPHOTO MAaCcCHUBA C KJIABUATypbl. BBIBOJI 2JIEMEHTOB
OJIHOMEPHOTI'0 MacCHBa Ha DKPaH.

[Tonck MakCUMaJIBHOTO (MUHUMAJIBHOIO) 3JIEMEHTa MaccuBa. [orck 3aqaHHOro
3JIEMEHTa MaccuBa. AJITOPUTM MPOCTOro nepedopa. ANTopuT™M OMHAPHOTO TTOUCKA.

CoptupoBka MaccuBa. Merto npssMoro Beioopa. MeTto mpssMoro oomMeHa.

JIByMepHble maccuBbl (MaTpuna). KBagpaTHas, AuaroHainbHasl, €IMHAYHAS MATPUIIA.
['maBHast u mobo4yHast AMaroHasib. BBO ¥ BBIBOJ] 2JIEMEHTOB JIBYMEPHOTO MacCHBa.

lIpaxmuueckas paboma « Oopabomra mMaccugosy.

Camocmosamenvuas paboma: COCTaBICHUE ONOPHBIX KOHCIIEKTOB, padoTa co
CIpPaBOYHOMN MHPOpPMaLEH, COCTABIEHUE MPOTPAMM.

Dopmvl KOHMPOJIA: IPAKTUYECKast padoTa.

Tema 2.7. O0padoTKa CTPOKOBBIX JAHHBIX
Yyaruecs qOJKHBL:

3HAmM»s.
¢ HA3HAYCHHC U XAPAKTCPHUCTHKH CTPOKOBBIX BCINYHH,
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® TpOoUEAYPHl U PYHKIMH ISl paOOTHI CO CTPOKAMH;
® AJIrOPUTMBI 0OPaOOTKHU CTPOK.

® OOBSIBIATH CTPOKH;
® IIPOU3BOAUTH IOKCK, 3AMEHY, YIAJICHUE CUMBOJIOB B CTPOKE;
[Ipencrasnenue TekcroBoit uHGopmanuu. [loHsTue ctpoka. Pasnuunbie criocoOs
OpraHU3alHN CTPOKOBBIX JAHHBIX.
Pabota c otnensHbIMU cuMBoJiamu. Hanbosee ynotpeOuTeabHbIe MpoIeyphl U
dbynkumu a1 padbotsl co ctpokamu. CpaBHeHHE CTpOK. Pazdouenue u o0beIMHEHUE CTPOK,

MOKMCK Y U3BJICUEHUE MOJACTPOKH, YATICHHUE MOJACTPOKH, CAHTAKCUYECKUI aHaJIU3 TEKCTa.
AnropuTtmbl pabOTBI CO CTPOKAMHU.

lpaxmuueckas paboma « Obpabomra cmpoxy.

Camocmoamenvhas paboma: COCTaBICHUE OMIOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM MH(POPMAIEH, COCTABICHUE TPOTPAMM.

Dopmbl KOHMPOA: IPAKTUUYECKas paboTa.
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Moayab 4. «JaekTpoHuka Ha Arduino»

KosmnuecTBo yacoB dopma
Ne Tema
Bcero | Teopus | IlpakTuka | KOHTpOJIsA
BBenenue B nugppoByro
1. [Beex wipposy 10 | 3 7
3JIEKTPOHHUKY
1.1 |DneKTpOHHBIE KOMIIOHEHTHI 4 1 3 Hpartirieckas
paborta
1.2 |U3mepeHue 3JIEKTPUIECKUX BEIIMYNH 2 1 | Hparrirecicas
paborta
IIpakTrueckas
1.3 |Dnextpuyeckue uenu 4 1 3 pabota
2. |OcHoBbl nHGpPOBOI JIEKTPOHUKH 14 4 10
2.1 |Jlornueckue 31€MEHTHI 4 3 Hparirieckas
pabora
2.2 |KoMmOuHanMOHHBIE YCTPOMCTBA 4 1 3 Hparirieckas
pabora
2.3 [IlocienoBaTenbHOCTHBIE YCTPOMCTBA 6 2 4 Hparririecias
pabora
MukpokonTpoJuiep Arduino Uno 34 13 21
3.1 |Beenenue B Arduino Uno 2 1 1 Hparireckas
paborta
VYrpaBieHue CBETOAMOAAMU C [IpakTHaeckas
3.2 . 6 1 5
oMok Arduino Uno pabora
I'enepanus 3ByKOB € OMOIIBIO [IpakTHaeckas
33 ; 2 1 1
Arduino Uno pabora
34 [TogxiroueHnEe JATYMKOB K 2 ) 6 [MpakTuueckas
" |Arduino Uno pabota
35 [ToakiroueHne ycTpoucTB BBOJA K 4 | 3 [MpakTrdeckast
" |Arduino Uno pabota
Ionknrouenue XKK-gucmies k [IpakTHyeckas
3.6 . 2 1 1
Arduino Uno pabora
VYrpaBiieHUE IEKTPOABUTATENSIMU C [IpakTHyeckas
3.7 . 6 2 4
nomoInbo Arduino Uno pabora
3.8 [ToaxiroueHne MOITHOW HArpy3Ku K 4 | 3 [MpakTrdeckast
" |Arduino Uno pabota
4. |IIpoekTHas 1eSATEJbHOCTD 14 2 12
Koncrtpynposanue ycrponcrsa Ha [IpesenTarus
4.1 . 14 2 12
6a3e Arduino Uno poeKTa
Hroro| 72 22 50

BBenenue

Vuyaruecs T0JKHBI
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3HaMb.!

OCHOBHBIC ATAIbI PA3BUTHS ITUGPOBOM SJIEKTPOHUKH;

OCHOBHBIE BH/JIbI DJIEKTPOHHBIX KOMITOHEHT;

paBuiia TEXHUKH 0€30MACHOCTHU MIPH BBIMOJIHEHUH 3JIEKTPOMOHTAXKHBIX padoT;
Oe3omacHble MPUEMBI PaOOTHI C MEKTPUUESCKUMHU LEMSIMHU U 3JIEKTPOIIPHUOOpAMHU.
npaBuiia MPOTUBOMOKAPHOUN 0€30MaCHOCTH;

BUJIBI U TTAPAMETPBI JIEKTPUUECKOTO TOKA U CUTHAJIOB, €IMHULIBI UX U3MEPEHUS;
TE€XHOJIOTHIO U3rOTOBJIEHUS UHTErpaibHbIX MUKpocxeM (MMC);
KJIaCCU(PUKALUIO, XapaKTepUCTUKH U oOnactu npumeHennss UMC;

Ttunsl kKoprnycoB UMC;

o0o3nauenus UMC Ha cxemax;

croco0nl MoHTaxka UMC;

ymemb:
® COCTaBJISITH CXEMBI JIEKTPUUYECKUE TPUHIUITUAIIBHBIE,
® YUTATh CXEMBbI AIEKTPUUECKUE MPUHIIUITUAIILHBIE;

Hctopus pa3Butus 1uppoBoii 31eKTpoHuKU. OCHOBHBIE BHJIBI AJIEKTPOHHBIX
KOMIOHEHT. MUKPOKOHTPOJIEPHl. 3HAKOMCTBO ¢ JabopaTopuei, 3IeMEeHTHON 0a301.
O3HaKOMJICHHE C TUTAaHOM pabOThI Ha y4eOHBIN TOJ.

OOrmme cBefeHus MO 3IeKTpoOe30nacHOCTH. [ToHATHE IIEKTPUUECKOTO TOKA.
JleiicTBUE AIEKTPHYECKOTO TOKA Ha OPraHU3M 4YelioBeKa. TexHuKa 0€30macHOCTH BO
BpEMsI 3aHSTHIA, TIPU BBHITIOJTHEHUH YJIEKTPOMOHTAXKHBIX paboT. OCHOBBI
NPOTUBONOXKAPHOH Oe3omacHocTH. be3onacHbie mprueMbl pabOThI C AIMEKTPHYSCKUMH
LETSIMU ¥ 3JIEKTPOIPUOOpaMu.

JuckpeTHbie U aHanoroBbie curHaisl. Ludbposas undpopmarus. [TapameTpsl
M (ppoBBIX cUTHaANOB. JIornyeckrue ypoBHHU.

Nuterpansubie MUKpocxeMbl. TexHosorust uzroropienus MMC. Turnbl
HMHTETpajIbHbIX MUKpocxeM. AHanorossie U g posic UMC. Tunsl kopmycoB UMC.
O603nauenuss UMC Ha cxemax.

Ocob6ennoctu moHTaxka u naiku UMC. IToarotopka UMC k MOHTaXy U 3alliuTa OT
CTaTH4Y€eCKOro 3nekrpuuectsa. Bapuantel ycranoBku UMC na I1I1.

Camocmosmenvnas paboma: COCTaBIEHUE ONIOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM HH(pOpMaIEll, COCTaBICHUE CXEM.

Dopmbl KOHMPO.IAL: ONIPOC, TECT.

Pazznen 1. OCHOBBI IIU®POBOM JIEKTPOHUKH

Tema 1.1. Jlornyeckue 3J1eMeHTBI
VYuyammecs 10 KHBI:

3HaAmMb:
® BH/bI JIOTHYECKHUX DJICMEHTOB;
e VYI'O norm4ecKux 3JI€MEHTOB;
® TaOJHUIIEI UCTHHHOCTH JIOTHYECKUX DJICMEHTOB;
e ocHoBHBIC MapaMeTpsl UMC JIOrMYeCcKuX 3JIEMEHTOB,;
ymemy.
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® COCTaBJIATH Ta6JII/II_IbI HCTUHHOCTH JIOTHYCCKHUX CXECM,
® HCCJIIEA0BATH pa60Ty JJOTHYCCKHUX 3JICMCHTOB,
e BBINOJHATh MOHTaX MIMC J1Oru4ecKux 3JeMEHTOB.

[udposbie Mukpocxemsl jorudeckux 3memenToB HE (;mormueckoe otpumanmne), U
(mornueckoe ymHoxkenue), MJIN (moruueckoe cioxxkenue). Tabmuiisl HCTHHHOCTH
norumyeckux ementoB HE, U, UJIN. Ycnosubie rpaduyeckue o6o3Hauenus (YI'O)
JIOTUYECKHUX HJIIEMEHTOB.

OcHoOBHbIE NTapaMeTPbl MUKPOCXEMBI JIOTUYECKUX 3JIEMEHTOB. HIMKaus
COCTOSIHUSI BXOJIOB U BBIXOJIOB JIOTHUECKUX DJIEMEHTOB.

Jlabopamopnas paboma «Hcciedosanue pabomvl 102UYECKUX INEMEHNOBY.

Ipaxmuueckas paboma « Coopra nepexnrouameisi SUPASHO HA IOSULECKUX
INEeMEHMAXH.

Ipaxmuueckas paboma « Coopra maxema 2eHepamopa Ha 102UYECKUX
NEMEHMAX ).

Camocmosamenvras paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIIpaBOYHOM MH(pOpMaIE, MOJICIIMPOBAHUE CXEM, MOHTAX M HCCJICIOBAHUE CXEMBI,
W3MEPEHHE AJICKTPUUYECCKUX BEJITUYHH.

Dopmbl KOHMpPO.A: IPAKTUYECKas paboTa.

Tema 1.2. KomOuHAMOHHBIE YCTPOIiCTBA
VYuammecs T0MKHBI:

3HaAMb.
® Ha3HAYCHHE W BUJIBI KOMOMHAIMOHHBIX YCTPOMCTB;
e YI'O xoMOMHAIIMOHHBIX YCTPOMCTB;
® TPUHIUI PAaOOTHI U TAOIHIIBI UICTUHHOCTH KOMOMHAITMOHHBIX YCTPOMCTB;

® COCTaBJIAThH TAOIHUIIBI HCTUHHOCTH KOMOMHAIIMOHHBIX YCTPOUCTB;
® uccleaoBaTh paboTy KOMOMHAIIMOHHBIX YCTPOMCTB;
e BBINOJHATH MOHTaXK UMC KOMOMHAIIMOHHBIX YCTPOUCTB.

[udparops! n gemmdparopsl: Ha3HAYCHHE, KIIacCU(DUKAIMS, TPUHITUTIBI ISHCTBHUSI,
XapaKTEPUCTHUKH, YCIOBHBIE rpadudeckue o6o3Hauenus. [Tomabiii nemmdparop.

MynbTUIIIIEKCOPHI M IEMYJIbTHILIEKCOPBI: Ha3HAUCHUE, KJIACCU(PUKALINS, TTPUHIIUIIHI
JCUCTBUS, XapaKTEPUCTUKH, YCIOBHbIE Tpaduyeckue 0003HauYeHUsI.

Cymmaropsl: Ha3HauEHUE, KIACCU(PUKAIUS, TPUHIIUITBI IEHCTBUS, XapaKTePUCTUKH,
yCJoBHBIE rpaduueckre o0o3HaueHus. OMHOpa3psIHbIA KOMOWHAIIMOHHBIN
nosrycymmarop. OiHOpa3psaIHbII KOMOWHAMOHHBIN MTOJHBIA CYyMMATOP.
MHoropa3psiiHble CyMMaTOPHI.

[Hudpossie komnapaTopsl. [IpuHiun pabotsl, Tabauia uctTuHHOCTH, YI'O
urdpoBoro kommnaparopa. O6acTy NPUMEHEHUSI KOMIIapaTopa.

Haznauenue, knaccudukanus npeodpazoBaTesisi KOA0B. Pa3HOBUIHOCTH KO/OB,
MCIIOJIb3YyEeMBbIX JJIs peoOpa3oBanuid. TabMuIlbl HCTUHHOCTH, PUHIUT paboTsl, YT O.
O6nacTu NPUMEHEHHUS.

Jlabopamopnas paboma «¥Hccredosarnue pabomst wiugpamopar.
Jlabopamopnas paboma «¥Hccredosarnue pabomsi dewugpamopay.
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Jlabopamopnas paboma «¥Hccredosanue pabomul MyaIbmMUNieKcopay.

Jlabopamopnas paboma «Hccredosanue pabomul cymmamopar.

IIpaxmuuecxasn paboma « Coopxa cxemvl YNpasieHust CemuceemeHmHbLM
UHOUKAMOPOMY.

Camocmoamenvhas paboma: COCTaBICHUE ONOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM HH(OpMaIUEH, MOJEITUPOBAHUE CXEM, MOHTAXK U UCCIIEIOBAHUE CXEMBI,
U3MEPEHUE JICKTPUUECKUX BEIHUHMH.

Dopmbl KOHMPOJIA: IPaKTUYECKas padoTa.

Tema 1.3. IlocsienoBaTeIbHOCTHBIE YCTPOHCTBA
Yyammecs TOMKHBI:

3HAMb:
® Ha3HAYE€HME U BHJIbI MIOCIEAOBATEIBHOCTHBIX YCTPOMCTB;
e VYT'O nocnenoBaTeIbHOCTHBIX YCTPOMCTB;
e [IpUHLHUI paOOTHI U BpEMEHHBIE JUarpaMmbl padOThI IOCIEA0BATEIBHOCTHBIX
YCTPOWCTB;
ymemn:
® COCTaBIISATH TAOJIUIIBI PAOOTHI MOCIEIOBATEILHOCTHBIX YCTPOICTB;
e BBINIONHATH MOHTAK UM C KOMOMHAITMOHHBIX YCTPOMCTBR.

Haznauenwue, onpenenenue, KiacCu(pUKaUs TPUITEPOB. ACUHXPOHHBIE TPUITEPHI
tuna RS, T, D, JK. YT'O, TaGauiibl nepexo10B, JEKTpUIECKUE TapaMeTphl, BpeMEHHbIS
Jyarpammbl, IPUHLUI AEUCTBUS, PEKUMBI paO0Thl TPUITEPOB. CHHXPOHU3UPYEMBIE
TPUITEPBI. JIByXTaKTHBIE TPUITEPBI.

Knaccuduxkanms, Ha3HaueHHE PerucTpoB. PerucTpel napayuieasHOro AeCTBUS.
Peructpel nocnenosarensHoro AencTeus. PeBepcuBHble perucTphl casura. [IpuHiune
neiictBus, YI'O, pexumMbl pabOThI, JJIEKTPUUECKHUE TapaMeTpPhbl, BPEMEHHbBIE TUarpaMMBl,
OBICTPOJICHCTBHE PETUCTPOB.

Onpenenenue, Ha3HaYCHHE, KJIaccuPUKaIysi CYeTYMKOB. [IpuHIMIbBI AeHicTBuS,
YT'O, pexumbl paboThl, NMEKTPUUIECKHUE MTApaMETPhl U XapaKTEPUCTUKH, BPEMEHHbIE
JrarpaMMbl CYETYHMKOB. J[BOMUHbBIE CUETUMKU MIPSIMOTO M OOPAaTHOIO CUETA C
MOCJIE0BATENbHBIM EPEHOCOM. JIBOMUHBIE CUETYMKHU MPSIMOTO U 0OPATHOTO CUETa C
napajuieJIbHbIM IepeHOCOM. PeBepcuBHBIN cUeTUMK. CUETYMKH C MPOU3BOJIBHBIM
K03 (ULIMEHTOM MepecyeTa.

Jlabopamopnas paboma «HUccnedosanue pabomvi RS-mpuzeepay.
Jlabopamopnas paboma «Hcciedosanue pabomsl cuemuuray.

Camocmosmenvras paboma. COCTaBJICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIIpaBOYHOM MH(pOpMAIUEH, MOICIIMPOBAHNUE CXEM, MOHTAX M MCCJICIOBAHUE CXEMBI,
W3MEPEHHE AJICKTPUUYECCKUX BEJIUYHH.

Dopmbl KOHMPOIA: IPAKTUUYECKas paboTa.

Pasnen 2. MukpokontpoJsuiep Arduino Uno

Tema 2.1. OcHOBHBIE Y3J1bI U XaPAKTEPUCTUKH MUKPOKOHTPOJLJIEpa
Arduino Uno
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VYyarmmecs NOJKHEL:

3HAMb.
e Ha3zHayeHHe MUKPOKOHTpoiiepa Arduino Uno;
® OCHOBHBIE Y3716l MUKpOKOHTpoJuiepa Arduino Uno;
® XapaKTEePUCTHKU MUKpOKOHTposuiepa Arduino Uno;

® TOAKITIOYATh MUKPOKOHTposuiep Arduino Uno kK mepcoHATLHOMY KOMIIBIOTEPY;
® yCTaHaBIUBATh JpaiiBepa MUKpoKoHTposuiepa Arduino Uno;
® MPOBEPSITH pabOTOCIIOCOOHOCTH MUKPOKOHTpOJuiepa Arduino Uno.

Muxkpoxontposuiep Arduino Uno. Ha3znauenue, ycTpoHCTBO, MPUHIIUI ACHCTBHS
mMukpokoHntposuiepa Arduino Uno.

[Noaxmouenue MukpokoHTposuiepa Arduino Uno K epcoHaIbHOMY KOMITBIOTEPY.
YcraHoBka npaiiBepoB MukpokoHntpoiuiepa Arduino Uno.

lIpakmuueckas paboma «llookntouenue Arduino Uno k nepconanonomy
KOMNbIOMepPY».

Camocmosimenvras paboma. COCTaBJICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MHPOpMAIEH, MOJICTMPOBAHUE CXEM, MOHTaXK U UCCIICIOBAHUE CXEMBI,
U3MEPCHUE DICKTPUICCKUX BEITHUMH.

Dopmbl KOHMPOJIA: IPAKTHUECKas paboTa.

Tema 2.2. Cpena nporpammupoBanusi Arduino IDE
Yuammecs T0MKHBIL:

3HAMDb!
e HaszHayeHHe cpenbl nporpammupoBanus Arduino IDE;
® OCHOBHBIE KOMaH/IbI cpeibl mporpammupoBanus Arduino IDE;

® yCTaHaBJIUBATh cpeny nmporpammupoBanus Arduino IDE.

® TOJKIIOYaTh MUKPOKOHTposuiep Arduino Uno k cpenie mporpaMMupOBaHuUs
Arduino IDE;

e ympaBiATh Qaitnamu B cpene nporpammupoBanus Arduino IDE;

® pEIaKTUPOBaTh CKETYM B cpejie mporpammupoBanus Arduino IDE.

Cpena nporpammuposanus Arduino IDE. ¥YcTaHoBka cpeabl IporpaMMUpPOBaHUS
Arduino IDE. 3anyck cpenbl mporpammupoBanus Arduino IDE. OcHOBHBIE KOMaH/IbI
cpenbl mporpammupoBanus Arduino IDE.

Co3nanue, peJakTHPOBAaHUE, COXPAHEHUE U OTKPBITHE (DAiiyIOB B cperie
nporpammupoBanus Arduino IDE. Ilognporpammsl: Ha3Hau€HUE, ONTUCAHKUE U BBI3OB.
[TapameTpsbl, TOKaJIbHBIE U TJI00AIbHBIE IEPEMEHHBIE.

Ilpakmuuecxas paboma « Coz0anue u pe0axmuposanue ckemua 6 cpeoe
npoepammuposarnus Arduino IDE».

Camocmosmenvuasn paboma: COCTaBIIEHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CTIpaBOYHOM HH(pOpMaIel, yCTAaHOBKA CPEIbI TPOrPaMMHUPOBAHUS, CO3TIAHUE U
pEIaKTUPOBAHKE CKETYA.
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Dopmol KOHMpPoA: PaKTHUECcKast padoTa.

Tema 2.3. YnpasJienue cBetoanogamu ¢ nomomb0 Arduino Uno
VYyammecs 10KHBI:

3HAmMb.!
® OCHOBHBIE€ XapaKTCPUCTUKH CBETOIHO/IOB;
® Cr0oCcOOBI NOJKIIIOYEHHS CBETOAUO0B K MUKpPOKOHTposuiepy Arduino Uno;
® METOJBI pacueTa Harpy304HOIr0 PEe3UCTOPa,
e onepatopsl A3bika C++ 11 ynpaBiieHHs] CBETOIUOAAMMU;

¢ IIOAKIOYATh CBETOANOABI K MUKPOKOHTPOJLICP Arduino UIIO;
¢ COCTaBJIATH IMPOIrpaMMbl IJIA YIIPABJICHUSA CBCTOAUOAAMMU,

OcHOBHBIE XapaKTePUCTUKH CBETOMO0B. [loakmouenne cBeToano10B K Arduino
Uno. YnpasneHue CBETOIHOIAMMU.

Haznauenue, yctpoiicTBo, mpuHLIMIEI AeiicTBUsi RGB-cBeTonnona. Ynpasnenue
RGB-cBeToanoom.

Haznauenue, ycTpoMCTBO, IPUHIIMIIBI ICMCTBUSI CEMUCETMEHTHOTO MHIUKATOPA.
VY1paBieHrne CeMUCETMEHTHBIM UHINKATOPOM.

llpaxmuueckas paboma « Ynpasnenue ceemoouooamu ¢ nomowwto Arduino Unoy.

Ipaxmuueckas paboma « Ynpaenenue mpexysemuuim c8emoouo0omM ¢ NOMOUbIO
Arduino Unoy.

Ipaxmuueckas paboma « Ynpaenenue cemucecmeHmubim UHOUKAMOPOM C
nomowvto Arduino Unoy.

Camocmosmenvnas paboma: COCTaBIEHUE ONIOPHBIX KOHCIIEKTOB, paboTa co
CHpaBOYHOIN MH(OpMaLIEN, MOHTaX U HUCCIIEI0BAaHUE CXEMbI, COCTABJIEHUE MPOTPAMM.

Tema 2.4. [lloaxkaouenue KHONKU K Arduino
Yyamuecss 1OJKHEL:

3HAMb!

e Ha3zHaueHHe MUKpoKoHTpoiuiepa Arduino Uno;

® OCHOBHBIE y3JIbI MUKpOKOHTpOJUIepa Arduino Uno;

® XapaKTEepPUCTUKH MUKpOKOHTposiepa Arduino Uno;

e omeparopsl s3bika C++ it mporpaMMUPOBaHUS MUKPOKOHTpoiepa Arduino
Uno;

® CrocoObl MOJKITIOUEHHS BHEITHUX YCTPOMCTB K MUKPOKOHTpoJutepa Arduino
Uno;

® TMOAKIIOYATh MUKPOKOHTpoiep Arduino Uno K mepcoHaTbEHOMY KOMITBIOTEPY;
® COCTaBIISITH MPOTPAMMBI JIsl MUKpOKOHTpoIiepa Arduino Uno;
® TOAKIIOYATh BHEUIHHE YCTPOMCTBA K MOpTamM MUKpokoHTposiepa Arduino Uno.

Oco0eHHOCTH NOJKIIIOYEHUS KHOMKHU. Y CTPAHEHHE IIIYMOB C IIOMOILBIO
CTATUBAIOIIMX U NOATATUBAIOIINX pe3UCTOpoB. [IporpammHoe ycTpaneHue npedesra.
[upotHO-uMnybcHas Mmoayisinus (ILIMM). Yipasnenue yctpoiicTBaMu ¢

IIOMOIIBIO ITOPTOB, nogAepxkusaromux HHMM.
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Ipaxmuueckas paboma « CéemuibHUK ¢ KHONOUHbIM YNPAGIEHUEM ).
Ilpakxmuueckas paboma « Ynpasnenue mpexyeemuwvim c8emoouo0om ¢ NOMOUbIo
Arduino Unoy.

Camocmoamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM MH(OpMaIUE, MOHTaX U UCCIEAOBAHUE CXEMbI, COCTABJIICHUE ITPOTPAMM.

Dopmbl KOHMpPOJIA: IPaKTUYECKas padoTa.

Tema 2.5. I'enepanusi 3BykoB ¢ nomoibio Arduino Uno
VYyaruecst T0JKHBI:

3HAMb.
e HazHaueHHe MUKpokoHTposuiepa Arduino Uno;
® OCHOBHBIE Y3716l MUKpOKOHTpoJuiepa Arduino Uno;
® XapaKTEePUCTHKU MUKpOKOHTposuiepa Arduino Uno;
e ormeparopsl s3bika C++ 11 IporpaMMHUPOBaHUS MUKPOKOHTpoiepa Arduino
Uno;

e CrocoObI MOIKITFOUYCHHS BHEITHUX YCTPOUCTB K MUKPOKOHTposuiepa Arduino
Uno;

® TOAKIIOYATh MUKpOKOHTpoiiep Arduino Uno K mepcoHaibHOMY KOMITBIOTEPY;
® COCTaBJISATH MMPOTPAMMBI JUI1 MUKpOKOHTposuiepa Arduino Uno;
® TOJKIIOYaTh BHEIIHUE YCTPOUCTBA K MOpTaM MUKpOoKoHTposuiepa Arduino Uno.

Ha3znauenue, ycTporCTBO, IPUHLIMIIBI AEUCTBUS MbE30JUHAMUKOB. AKTUBHBIE U
MacCUBHBIE TTbe30AnHaMUKH. [loakmrouenne 3Bykonsnydareneit kK Arduino Uno.
['eneparus 3BykoB ¢ nomoibio Arduino Uno.

bubnuoteka pitches.h.

Ipakmuueckas paboma «I enepayus 36yx06 ¢ nomowwto Arduino Unoy.

Camocmosmenvhas paboma: COCTaBICHUE OMIOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM HH(OpMAIEl, MOHTAX U UCCIEA0OBAHUE CXEMbI, COCTABJICHHUE TPOTPAMM.

Dopmbl KOHMPOIA: IPaKTUYECKas padoTa.

Tema 2.6. Ynpapiienue 3JIeKTPOABUTaTEJIAMHU ¢ MoMoubi0 Arduino Uno
VYyammecs DO KHBI:

3HaAMb:

® Pa3HOBHUIHOCTH DJICKTPOJABUTATEIICH;
OCHOBHBIE y3JIbl U XapaKTEPUCTUKHU KOJUIEKTOPHOTO JIEKTPOABUTATEIIS;
OCHOBHBIC y3JIbl U XapaKTEPUCTUKHU IIArOBOTO AJIEKTPOIBUTATEINH;
OCHOBHBIC y3JIbl U XapaKTEPUCTHKU CEPBOOIBUTATEIS;
CIIOCOOBI MOKIIFOUECHUS AIEKTPOABUTATEEH K MUKPOKOHTpouiepa Arduino
Uno;
ymems.

® COCTaBJISITh IPOrpPaMMBbI JJIsi MUKpoKOHTposuiepa Arduino Uno st ynipaBiieHUs
3JIEKTPOIBUTATEIIS;

® [OAKJIIOYATh BHEUIHUE YCTPOICTBA K MOpTaM MUKpOKoHTposiepa Arduino Uno.
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Pa3zHoBuaHOCTH ABUTATENEN: TIOCTOSAHHBIE, IIArOBBIE, CEPBOIBUTATEIIH.
VYnpasneHne KOJJIEKTOPHBIM JBUTATENEM. Y PABJIEHUE CKOPOCTBEO KOJUIEKTOPHOIO
JIBUTATEIIS.

. [logxmouenue ceppoapuraresisi K Arduino Uno. YnpapieHue cepBOIBUTATEIIEM.
bubmmoteka Servo.h.

VYrpaBiieHre MaroBbIM I1aroBOTO AJIEKTPOABUTaTeNd ¢ oMol Arduino Uno.
JpariBep nBuraresneu.

IIpakmuueckas paboma « Ynpaenenue momopamu ¢ nomowwto Arduino Unoy.

Camocmosmenvras paboma. COCTaBICHUE OMTOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOU UH(POpMAIE, MOHTaX U UCCIIEAOBAHUE CXEMbI, COCTABJIICHUE TTPOTPAMM.

Dopmbl KOHMpPOA: PaKTHUECcKast padoTa.

Tema 2.7. U3mepenue TeMnepatypsl ¢ noMoumbi0 Arduino Uno
Yyanmecs TOJKHBI:

3HAMDb.
Ha3HAYEHUE OCHOBHBIC XapaKTEPUCTUKUA TEPMUCTOPA;
CXEMBbI OJKIIOUEHUS TEPMUCTOPA K MUKPOKOHTpoJuiepy Arduino Uno;
Ha3HAYCHHUE OCHOBHBIC XapaKTEPUCTUKHU JaTUYUKa TEMIIepaTyphl;
CXEMBI TTOAKIIOYEHUS JaTIUKa TEMIIEPATYPhl K MUKPOKOHTpoUiepy Arduino
Uno;
ymems:
® [OJIKJIFOYATh JATYMK TEeMIEpaTyphl K mopTaM MUKpokoHTposuiepa Arduino Uno.
® [IOJIKJIFOYATh TEPMHUCTOP K MOpTaM MUKpOKOHTpoJiepa Arduino Uno.
® COCTaBJISITh IPOTPAMMBI JIJIs MUKpOKOHTposuiepa Arduino Uno mjist uamMepeHus
TEMIEPATYPhI C TOMOIIbIO TEPMOJATUMKA U TEPMUCTOPA;
[Toakmrouenue Tepmuctopa Kk Arduino Uno. [Togkimtouenne natuarnka TemMnepaTyphl K
Arduino Uno. M3Mepenune TeMneparyphl.

lIpakmuueckas paboma «llookntouenue oamuuxka memnepamypsol k Arduino Unoy.
Ipaxmuueckas paboma «Ilooxmouenue mepmucmopa k Arduino Unoy.

Camocmosamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CHpaBOYHOU MH(OpMAIE, MOHTaX U UCCIIEIOBAHUE CXEMbI, COCTABIIEHUE TIPOTPAMM.

Dopmvl KOHMPOJA: IPAKTHYECKas padoTa.

Tema 2.8. Iloak/iouenne yjabTPa3ByKOBOIO JaTUYMKA PACCTOSTHUS K
Arduino Uno

Yyammuecss 1OJKHEL:

3Hamb:
® Ha3HAYCHHE U OCHOBHBIC Y3JIbl XapaKTCPUCTUKH YIBTPA3BYKOBOTO AaTUYHUKA
PaCCTOSHUSA;
® TIPUHIUI pabOTHI YIBTPA3BYKOBOTO JATUUKA;
® TIPUHITUI U3MEPEHUS PACCTOSHUS IO OTPAKEHHON 3BYKOBOU BOJTHE;
® CXEMBI MMOJKIIOUEHHUS YIBTPA3BYKOBOTO JAaTUUKA PACCTOSHUS K
MUKpOoKoHTpoJuiepa Arduino Uno;

ymemn:
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® TOAKJIIOYATH YIABTPA3BYKOBOU JATYHK PACCTOSHUSI K MUKPOKOHTPOJUIEPY
Arduino Uno;

® COCTaBJISATh POTPAMMBI JJIs1 MUKpoKOHTposuiepa Arduino Uno npu padote ¢
yJIBTPA3BYKOBBIM JIATYNKOM PACCTOSTHHS.

[Tpunumn paboTsl yIbTPa3ByKOBBIX NaTYUKOB. [IpHHITNT U3MepeHus: pacCTOSHUS 110
OTpaKEHHOU 3BYKOBOM BOJIHE.

TexHnueckne XxapakTEpUCTUKH yIbTPa3ByKoBOro natdrka paccrossuus HC-SR04.
[TonkmroueHue ynbTpa3ByKoOBOIro AaTynka pacctosHus kK Arduino Uno. Cxema
B3aumozeiictBus Arduino ¢ HC SR04. Yabrpa3zBykoBoii JaibHOMEp.

Ipakxmuueckas paboma «Hzmeperue paccmosanusi ¢ NOMOWbIO Y1bmMpasgyKo8020
oamuuxa HC-SR04».

Camocmosamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, padoTa co
CIPaBOYHOM UH(OpMaIE, MOHTaX U UCCIEAOBAHUE CXEMBbI, COCTABJIICHUE TPOTPAMM.

Tema 2.9. Iloakinouenne MAaTpU4HON KIaBUATYpPbl K Arduino Uno
VYyaiuecst T0JKHBI:

3HamMb:
® Ha3HA4YCHHME MATPUYHOU KIIABUATYpBHI,
® OCHOBHBIE Y3JIbl MATPUYHOM KJIABUATYPBI;
® XapaKTEPUCTUKU MAaTPUYHOU KIIABHATYPBHI;
e [IpHEMBI IPOrpaMMUPOBaHusl MUKpOKOHTposuiepa Arduino Uno fuis paboTsl ¢
MaTpUYHOM KJIaBUATypPOU;
® CXEMbI IOAKIIFOYEHUS MATPUYHON KIIABUATYPbl K MUKPOKOHTPOJUIEPY
Arduino Uno;
ymems:
® [OJKJIIOYATh MAaTPUUHYIO KJIABUATYpPy K MUKPOKOHTposuiepy Arduino Uno;
® COCTaBJIATh NPOTrpaMMbl Uit paboTel MUKpokoHTposuiepa Arduino Uno ¢
MAaTpUYHOM KJIABUATypPOU;

Ipaxmuueckas paboma «llookmouenue mampuunou kraguamypsl k Arduino Unoy.

Camocmosimenvhas paboma: COCTABICHUE ONIOPHBIX KOHCIIEKTOB, padoTa co
CTIpaBOYHOM MH(pOpMAIEl, MOHTaX M UCCIIETOBAHUE CXEM, COCTaBJICHHE ITPOTPaMM.

Dopmvl KOHMPOJA: IPAKTHYECKAs padoTa.

Tema 2.10. [Hoakarouenue pxoiicTuka K Arduino
Yyamnmecs NOJKHBL:

3HAMb:

e Ha3zHayeHHE MUKpPOKOHTpoiuiepa Arduino Uno;

® OCHOBHBIE y3J1bl MUKpOKOHTpoOJuiepa Arduino Uno;

® XapaKTEePUCTUKN MUKpOKOHTposuiepa Arduino Uno;

e omepaTopsl s3pika C++ 171 mporpaMMUpPOBaHUs MUKPOKOHTpoJuiepa Arduino
Uno;

® CrocOObI MOJKIIOYEHHS BHEIIHUX YCTPONCTB K MUKPOKOHTpoJsuiepa Arduino
Uno;
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ymemsy:
® TOAKIIOYaTH MUKPOKOHTposuiep Arduino Uno k mepcoHaTLHOMY KOMITBIOTEPY;
® COCTaBJISTh IPOrpamMmbl Jj1si MUKpokoHTposuiepa Arduino Uno;
® [OAKJIIOYATh BHEUIHUE YCTPOMCTBA K MOpTaM MUKpoKoHTposiepa Arduino Uno.

Ilpakmuuecxas paboma «llooknrouenue oxcoticmuxa k Arduino Unoy.

Camocmosamenvhas paboma: COCTaBICHUE OTIOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM MH(POpPMAIEl, MOHTaX M UCCIEAOBAHNE CXEMBI, COCTABJIICHUE TTPOTPAMM.

Dopmbl KOHMpPOA: PAKTUUECcKast padoTa.

Tema 2.11. Iloakarouenune KK-aucmiaes k Arduino Uno
VYyamuecs D0 KHBL:

3HAmbs.
® HAa3HA4YCHUC U YCTpOﬁCTBO KUAKOKPUCTAINIMYCCKUX 3KPAHOB,

® CIIOCOOBI OJKITFOYCHUS JKUIKOKPUCTALTHYECKUX IKPAHOB K
mMukpokoHnTtpoiuiepa Arduino Uno;
e ormeparopsl si3bika C++ Jist yripaBiieHUS )KUAKOKPUCTAIUTMYSCKIMHE SKPaHAMU;

® TMOAKIIOYATh KUAKOKPUCTALTUNYECKUE IKPAHbI K MUKPOKOHTpoJuiepy Arduino
Uno;
® COCTaBJISITh MPOrPaMMBbI JIJI YIIPABICHUS KUJKOKPUCTAUNIMYECKUMHA SKPAHAMMU.
Ha3HnaueHue u ycTpoUCTBO KUJIKOKPUCTAUIMYECKUX IKpaHOB. CXema MOJKITIOUYCHUS

KUJKOKPUCTATITNIECKUX IKPAHOB K MUKpOKOHTposuiepy Arduino Uno. bubnuoreka
LiquidCrystal. BeiBos cooOrieHuit Ha dKpaH.

IIpakmuueckas paboma «llooknouenue JKK-oucnnesa k Arduino Unoy.

Camocmosmenvhas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM HH(POpMAIE, MOHTaX U UCCIEAOBAHUE CXEMbI, COCTABJICHUE TPOTPAMM.

Dopmbl KOHMPOJIA: IPaKTUYECKas padoTa.

Tema 2.12. IoakiaodeHne MOIHOM HArpy3ku K Arduino Uno
Yuamuecs T0IKHbI:

3Hamb:

Ha3Ha4YeHue, yCTpOUCTBO U OCHOBHBIE napameTpsl MOSFET-Tpan3uctopos;
Ha3HA4YEHUE, yCTPOUCTBO U OCHOBHBIE MAPAMETPBI AJIEKTPOMATHUTHOTO PEJIE;
Ha3Ha4YeHue, yCTPOUCTBO U OCHOBHBIE IIAPAMETPBI OIITONAD;

CXEMbI MOAKIOYEHHSI MOIIHBIX HAarpy30K K MUKpokoHTpoJuiepy Arduino Uno;

ymemn:
® [OJKJII0YATh MOITHYIO Harpy3ky K Arduino Uno ¢ momoibsio MOSFET-
TPaH3UCTOPOB;

® T[IOAKJIIOYATh MOIIHYIO Harpy3Ky K Arduino Uno ¢ moMoIsio
ANIEKTPOMATHUTHOTO PEJIe;
® [IOAKJIIOYATh MOIIHYIO Harpy3Ky K Arduino Uno ¢ moMoripio onTormnap;
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Hcnons3zoBanne MOSFET-TpaH3ucTOPOB JIJ1s1 NOAKIFOYEHHS] MOIHOM HAarpy3kH K
Arduino Uno. Cxembl HOAKITIOYEHUS] AKTUBHOM U MHAYKTUBHON HArpy3KH C
ucnoJib3oBanueM MOSFET-tpan3uctopos.

OnexTpoMarHuTHoe pene. OCHOBHBIE ITapaMeTpPhl AJIEKTPOMAarHuTHOro peiie. Cxemsl
HNOJKIIIOYEHNs MOIHON Harpy3ku K Arduino Uno ¢ IOMOIIBIO 311€KTPOMAarHuTHOTO pedIe.

Onromnapa. OcHOBHBIE TapameTphl ontonap. CxeMbl MOAKIIOYEHUS] MOIITHOMN
Harpy3ku Kk Arduino Uno ¢ moMonibto onromnap.

lIpakmuueckas paboma «llooknouenue mowHou nHazpysku k Arduino Uno ¢
nomowbto MOSFET-mpanzucmopay.

Ipaxmuueckas paboma «Ilookntouenue mowrou Hazpysxu k Arduino Uno c
NOMOWBIO INIEKMPOMACHUMHO20 peley.

Ilpaxmuueckas paboma «llooknouenue mownou nazpysku xk Arduino Uno ¢
NOMOWbIO ONMONAPLLY.

Camocmoamenvhas paboma: COCTaBICHUE OTIOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MH(POpPMAIEH, MOHTaX U UCCIIEAOBAHUE CXEMBI, COCTABJIICHUE TTPOTPAMM.

Dopmbl KOHMPOJIA: IPaKTUUECKas padoTa.

Tema 2.13. Ioakiawuenune ¢poroaatuyukoB K Arduino Uno
Vuyarmuecs T0JDKHBI:

3HAMb.
® Ha3HaYCHHE, yCTPOMCTBO, OCHOBHBIC TTAPAMETPHI U CXEMBI ITOAKITFOUCHUS
dboTOpE3UCTOPOB;
® Ha3HaueHHE, yCTPOHCTBO OCHOBHEIC IMAPAMETPHI H CXEMBI ITOIKITIOYCHHUS
MH(PaKPACHOTO AaTYHKA;
ymMemy.!
® TMOAKIIOYATh POTOJATYMKHU K TOPTaM MUKpOKOHTposuiepa Arduino Uno;
® COCTaBIISATh POTPaAMMBI 00PAOOTKU JAHHBIX ¢ (HOTOJATUNKOB.

dotopesuctop. OcHOBHBIE MapaMeTpbl poTope3ucTopa. Cxema MOIKITIOYCHHS
doTopesucropa. Mcnons3oBanne GoTOpe3nCTOpa 1 ASTUTEIIS HATIPSKEHUS IS
MOCTPOCHUS JaTUYNKa OCBEIIEHHOCTH.

WNudpaxpacusiii natunk. OCHOBHBIE apaMeTpbl HHPpaKpacHOro gatyuka. Cxema
HOKITFOUSHHSI MHPPAKPACHOTO JaTYHKA.

lpaxmuueckas paboma « Coopka 0amuuxka 0c8eweHHOCMUY.
lpaxmuueckas paboma «llooknouenue ungpaxpacrnozo oamuuka Kk Arduino Unoy.

Camocmoamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, padoTa co
CIPaBOYHOI MHPOpPMaIMEN, MOHTAX U UCCIEAOBAHUE CXEMBbI, COCTABJICHUE ITPOTPAMM.

Dopmbl KOHMPOIA: IPAKTAYECKAs: padoTa.
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Pasznen 3. IPOEKTHASA AEATEJIBHOCTbD

Tema 3.1. KoncrpyupoBanue ycrpoiicrea Ha 6a3e Arduino Uno

Vuyarmuecs T0JKHBI

3HAMmMb.
[ ]

ymemu:

OCHOBHBIC 3TaIlbl HpOCKTHOﬁ JCATCIIBHOCTH,
IMpaBrJia COCTABJICHUA HpOCKTHOﬁ JOKYMCHTAINH;
AJITOPUTMBI COCTABJICHUSA ITPOTPAMM;,

OJIOMPATh AJIEMEHTHI I IPOEKTA;

U3roTaBIMBaTh ycTpoiicTBa ¢ npuMeHeHuem Arduino Uno;
COCTaBIIAITh U BBIMIOJIHATH OTIAAKY mporpaMm s Arduino Uno;
OOBSICHATH YCTPONCTBO U MPUHLIUII PAOOTHI 3JIEMEHTOB MPOEKTA;
COCTABJISAITH OTYET U NPE3CHTALMIO IIPOEKTA.

Opranuzanust IPOEKTHOM AEATEIbHOCTH. DTalbl IPOCKTHOM AEATEIbHOCTH.
MeTtoasl NpOEKTUPOBAHUS.

BrimosiHeHre WHANBUAYATBHBIX U TPYMIIOBEIX MTPoekToB. [Touck nudopmarmm.
Br16op Temsl ipoekTa. [Togbop 31eMeHToB Jy1st S7IeMeHTOB npoekTa. PazpaboTka 3cku3oB
U YepTexei nmpoekra. M3rorosienue snemMeHToB npoekta. COOpKa U HacCTpoiika
ANEKTPOHHOrO y3ia. CocTaBieHue U otiaaka nporpamm. [loaroroska otuera u
npe3enTaunu. [Ipesentanus npoekra.

Camocmosmenvhas paboma: TIaHUPOBaHUE PadOT, paboTa Co CIIPaBOYHOMN
UH(OpPMAITUEH, MOJCITUPOBAHNE CXEM, MOHTaX M UCCIICOBAHIE CXEMBbI, U3MEPEHUE
SJIEKTPUYECKUX BEJIUYHH, COCTABJICHHE POrPaMM COCTABJICHHE IIPE3CHTALIHH.

Dopmbl KOHMPOJIL: ONIPOC, HAOIIOJCHUE, TECT.
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3. INTAHUPYEMBIE PE3YJIBTATBI

IIpeameTHblIe pe3yabTaThl:

3HaHWE U YMEHUE MPUMEHATh Ha npakTuke [ T-rexHomoruu (mporpamMmel
Microsoft Office, rpaduueckuii pegaktop Paint, ckanupoBanue, nevars, padoTa
B cetu MHTEpHET):

3HaHHE OCHOB 31 MOJICJIMPOBAHUS, HABBIKM MOJICTTUPOBAHUS B IpOrpaMMax
Tinkercad u Freecad;

OBJIAJICHUE HaYaIbHBIMHA 0a30BHIMU HaBBIKAMH MPOTPAMMHPOBAHUS,

3HaHHE OCHOB c(epbl mpuMeHeHus [ T-TeXHOMoTHii B AIEKTPOHUKE;

3HaHWE OCHOB ITU(POBOI IEKTPOHUKH;

3HAHHE aKTyaJIbHbIX HAIMPABJICHUN MPUMEHEHUSI MUKPOKOHTPOJIEPOB

Arduino Uno B 00nacTu 31€KTPpOHUKY;

3HaHWE OCHOB U MPUHIIUIIOB KOHCTPYUPOBAHUS SICKTPOHHBIX YCTPOHCTB Ha
6a3e MUKpOKOHTpoJiepoB Arduino Uno,

3HaHHE OCHOB Pa0OTHI C pyYHBIM HHCTPYMEHTOM;

3HaHHE OCHOB B pa0bOTe C 3JIEKTPOHHBIMU KOMIIOHEHTAMH;

YMEHHE CaMOCTOSTEIBHO pad0TaTh C PyYHBIM HHCTPYMEHTOM;

YMEHHE MPUMEHITH 000PYI0BaHUE U HHCTPYMEHTHI;

yMeHHe paboTaTh C AIEKTPOHHBIMU CXEMaMH U CUCTEMaMH MTPOTPaMMUPOBAHHSL.
3HaHHE OCHOBHOM MpOo(ecCHOHANBbHOMN JIEKCHUKH;

3HaHHE TPaBUJI OE30MACHOTO MOJIH30BAHUS HHCTPYMEHTAMHU U 000PYyI0BaHUEM;

JInuHOCTHBIE Pe3y/IbTAThI:

BOCIIUTAHUE POCCUUCKON IpaskIaHCKON HUICHTUYHOCTH: MaTPUOTU3MA, JIFOOBH U
yBakeHHsI K OTeUeCcTByY, 4yBCTBA TOPJAOCTH 3a CBOIO Pouny;

(dbopMHpOBaHNE OTBETCTBEHHOT'O OTHOIIECHUS K YUE€HUIO, TOTOBHOCTH U
CIIOCOOHOCTH 00YYaOIINUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO;
(dbopMHpOBaHKE IIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U OOIICCTBEHHOMN MPaKTHUKH;
(dhopMHpOBaHHE OCO3HAHHOTO, YBAXHUTEILHOTO B JOOPOKEITATEITHHOTO
OTHOIICHUS K IPYTOMY YE€JIOBEKY, €0 MHCHHIO, TOTOBHOCTH U CTIOCOOHOCTH
BECTH JIUAJIOT C IPYTHUMH JIFOJbMU U TOCTUTATh B HEM B3aMMOIIOHUMAHMS,;
(dopMupoBaHrEe KOMMYHUKATUBHON KOMIETEHTHOCTH B OOILIEHUU U
COTPYJHUYECTBE CO CBEPCTHUKAMHU, IETbMHU CTApIIero U MJIAIIETO BO3pacTa,
B3pPOCJIBIMH B Ipoiiecce 00pa3oBaTeIbHOM, 00IIECTBEHHO MOJIE3HOH, y4eOHO-
UCCIICIOBATEILCKOM, TBOPUECKOHN M IPYTUX BUIOB JICATEIHHOCTH;
(dbopMupoBaHUEe IICHHOCTH 37I0POBOTO U OE€30MMaCHOTO 00pa3a KU3HU;
YCBOCHHUE TIPABHII MHANBHUIYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS
B UPE3BBIYANHBIX CUTYALHSIX, YTPOKAIOIINX KU3HHU U 3I0POBBIO JTIOCH;
(dbopMUpOBaHKE OCHOB IKOJIOTUYECKON KYJIbTYPBI COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO IKOJIOTUYECKOTO MBITINICHUS, PAa3BUTHE OTIHITA
AKOJIOTHYECKH OPUEHTUPOBAHHOU PEICKCUBHO-OIICHOYHON U TIPAKTUYECKOM
JESTEIIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

(dbopMUpOBaHNE YHUBEPCATHHBIX CIIOCOOOB MBICITHTEIBLHON JACSITEILHOCTH
(a0CTPaKTHO-JIOTMYECKOTO MBIIICHUS, TAMSITH, BHUMaHUs1, TBOPYECKOTO
BOOOpPa)KEHUS, YMEHUS IPOU3BOIUTH JIOTHYECKUE OTIEPALINH).
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MeTtanpeaMeTHble pe3yJIbTaThl:

OpPHEHTHUPOBATKLCS B CBOCH CHCTEME 3HAHHI: OTINYATh HOBOE 3HAHHE OT
M3BECTHOTO;

paboTaTh MO MPEIOKCHHBIM HHCTPYKITUSAM B CAMOCTOSATEIIHHO;

omnpenensaTh U GOPMUPOBATH IETb ICITSILHOCTH Ha 3aHATUU C TIOMOIIIBIO
VUHUTEIS,

nepepadaThIBaTh MOYICHHYIO HHGOPMAIIHUIO: JIEIaTh BBIBOJBI B PE3YyIbTATE
COBMECTHOH pabOThI TPYIIIBI, CPABHUBATH U TPYNIHPOBATH MPEAMETHI i UX
00pa3sbl.

U3JIaraTh MBICITH B Y€TKOH JIOTUYECKOU MOCIIeIOBATEILHOCTH, OTCTAUBAThH CBOIO
TOYKY 3PCHHSI, aHATM3UPOBATH CUTYAITUIO U CAMOCTOSITEIbHO HAXOUTh OTBETHI
Ha BOTIPOCHI ITyTEM JIOTHIECKUX PACCYKICHHM;

YMETh PAacCKa3bIBaTh O TIPOCKTE;

paboTaTh HaJl IPOEKTOM B KOMaH/Ie, 3(pPEKTUBHO pacTipeessaTh 00s13aHHOCTH.
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4. KasenaapHuplii yueOHblil rpaduk

IlepBbiii roa 00y4eHus

N n/n | Mecsn | Yucao Bpems ®opma 3aHATHSA Koa- Tema 3ansaTHA Mecrto dopma
NpoBeIeHUs BO NpOBeJeHUS KOHTPOJIst
3aHATHA yacos
Monyab «Ilojb30BaTelb NEPCOHATBLHOIO KOMIILIOTEPA»

1. H3yueHnne HOBOTO 2 |BBoaHoe 3aHsATHE. 3HAKOMCTBO C IPOIPaMMOiL. VYeTHbIT onpoc
Marepuana, OcHoBsl 6e3omacHoi padots! ¢ T1K.
npakTuyeckas padora.

®arnosas cucrema. IIporpamma IIpoBogHuk.
2. H3yueHne HOBOTO 2 . . IIpakTrueckas
@aitnosas cucrema. daitnel 1 nanku. Onepanuu ¢
MaTtepuana, . paborta
(aiimaMu ¥ ankamMu
npakThyeckas padora.

3. N3ydeHune HOBOTO 2 [IpakTnueckas
Marepuaa, IIporpamma IIpoBoaHUK. pabota
npakTU4YecKas padoTa.

Kommbrorepnas rpaduka ['padudeckuii penakrop Paint.
4. N3ydeHune HOBOTO 2 . [IpakTnueckas
Bunsl rpadguueckux penaktopos. I'paduueckuii
MaTepuana, . pabota
penakrtop Paint.
npakTU4YecKas padora.

5. N3ydeHune HOBOTO 2 [IpakTnueckas
MaTepuana, Paint. Mento nporpammsl Paint pabota
npakTU4YecKas padora.

6. N3ydeHune HOBOTO 2 |Okno Paint. UHCTpyMEHTHI prCOBaHUS: KapaHalll, [IpakTrueckas
marepuaa, npsimasi, KpuBasi, MPsIMOYTOJIbHUK, 3JUIMIIC, 3aJIMBKA, pabota




npakTuyeckas padora. pacibUINTEND
7. H3yueHne HOBOTO 2 . IIpakTrueckas
Paint. MUHCTpyMEHTBI pUCOBaHUSA: KUCTh, HAATINCD,
Marepuana, paborta
MHOT'OYTOJIbHUK
npakThyeckas padora.

8. N3y4yenue HOBOro 2 |Paint. MacmTabupoBaHue U300paKEHUS [IpakTnueckas
Mmarepuaa, KOIIMPOBaHUE, IEpEMEIIICHNE, ylaleHne parMeHTa pabota
npakThyeckas padora. pHUCYHKA.

ITporpammbr Microsoft Office. [Iporpamma MS Word.
9. H3y4yeHne HOBOTO 2 [TpakTnueckas
Y1 [Tporpamma MS Word. ITapameTpsl cTpaHHIIbI. P
marepuaa, pabota
PenaxktupoBanue u (popmMaTHpOBaHUE TOKYMEHTA
npakTU4YecKas padora.

10. N3ydeHune HOBOTO 2 [IpakTnueckas
Marepuaa, [Tporpamma MS Word. Pamku, rpaHuIibl, 3aauBKa. pabota
npakTH4YecKas padoTa.

1. N3ydenune HOBOTO 2 [IpakTnueckas
Marepuaa, [Tporpamma MS Word. Mento BeraBka pabota
npakTU4YecKas padora.

12. N3ydeHune HOBOTO 2 [IpakTnueckas
MaTepuana, ITporpamma MS Word. Co3aganue konoHOK. CIHCKH. pabota
npakTU4YecKas padora.

13. N3ydeHune HOBOTO 2 [IpakTnueckas
MaTepuana, [Tporpamma MS Word. Ta6muisl. pabota
npakTU4YecKas padora.

14. H3y4yeHne HOBOTO 2 [TpakTnueckas
Marepuana, [Tporpamma MS Word. ABTodurypsi. pabota

npakTU4YecKas padora.
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15. N3y4yenue HOBOro [IpakTnueckas
Marepuana, [Iporpamma MS Word. Pegaktop ¢popmyin paborta
npakTuyeckas padora.

16. [IpakTudeckas padora. [IpakTrueckas

p P [Tporpamma MS Word. IToBTropenue. P
paborta
17. KoHTtponbHas [IpakTnueckas
p [Tporpamma MS Word. KonTposnbHas padora. P
npakThyeckas padora. pabota
ITporpammbr Microsoft Office. [Iporpamma Microsoft PowerPoint
18. N3yueHnue HOBOro . [IpakTnueckas
Y1 [MTaket npuknagasix nporpamm Microsoft Office. P
marepuaa, . . pabota
[Tporpamma Microsoft PowerPoint. Bknanka
npakTH4YecKas padoTa.

19. N3yueHnue HOBOro [IpakTnueckas
Marepuaa, PowerPoint. BctaBka. Arumarus pabora
npakTHyeckas padbora.

20. N3ydenune HOBOTO . [IpakTnueckas

PowerPoint. Co3nianue npe3eHTanuu u3 HeCKOJIbKUX

marepuaa, . pabota
ClIaliJ10B

npakTh4Yeckas padoTa.

21. N3yueHnue HOBOro [IpakTnueckas
Marepuaa, PowerPoint. ['unepccbuiku. pabota
npakTH4YecKas padoTa.

22. N3yueHnue HOBOro [IpakTnueckas
marepuaa, PowerPoint. 3Byk. pabota
npakTH4YecKas padoTa.

23. N3yueHnue HOBOro [IpakTnueckas
Marepuaa, PowerPoint. Ynpapnsiomiye KHOKH pabota

npakTH4YecKas padoTa.
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24. [IpakTuyeckas pabora 2 . IIpakTrueckas
PowerPoint. BelnoiHeHne npoekTa
paborta
25. [IpakTuueckas padoTa. 2 . [IpakTnueckas
PowerPoint. BelnosHeHne npoekTa
pabota
[Iporpammer Microsoft Office. [Iporpamma Microsoft EXCEL

26. N3y4yenue HoBOro 2 MSExcel. Ctpykrypa nokymenrta. Odopmienue [IpakTnueckas
Marepuana, radsmmipl. Mi3MeHeHne pa3MepoB siUeeK, paborta
nmpakTHdeckas pabota. 1BTO3anofHeHne. DopMaTUpOBaHUE STUCCK.

27. N3yueHnue HOBOro 2 [IpakTnueckas
Marepuana, MSExcel. Coznanue mpocteix popmyn. ABTOCyMMa. paborta
npakTHyeckas padbora.

28. N3yueHnue HOBOro 2 [IpakTnueckas

Y1 MSExcel. Coznanue cnoxubix hopmyin .CopTUpoBKa. P
marepuaa, pabota
DunpTpanus
npakTh4deckas padoTa.

29. N3yueHnue HOBOro 2 [IpakTnueckas
MaTepuana, MS Excel. [lnarpammbr KonTponbHas paboTa. pabota
npakTH4YecKas padoTa.

ApxuBanus. Apxusarop WinRar

30. N3ydeHune HOBOTO 2 [IpakTnueckas
MaTepuana, ApxuBarus. Apxusatop WinRar pabota
npakThYeckas padoTa.

CxanupoBanue. TUIbl CKaHEPOB.

31. N3ydenune HOBOTO 2 [IpakTnueckas

MaTepuana, CkanupoBanue. TUTIBI CKAHEPOB. pabota

npakTH4YecKas padoTa.

Tune! npunTepoB. Pacniedatka nokymenToB B penakrope MS Word
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32.

H3yueHnne HOBOTO
MaTepuana,

npakTuyeckas padora.

Tunsl npuHTEPOB. Pacneuarka JOKYMEHTOB B
penaktope MS Word

IIpakTrueckas
paborta

Bupycsl 1 aHTUBUPYCHBIE IPOTPAMMBI.

33. N3y4yenue HOBOro 2 YcTHBIN onpoc
MaTepuara, Bupychl 1 aHTUBHpYCHBIE IPOTPAMMBI.
npakThyeckas padora.

Wntepner. [IpuHnumnsl paboThl B ceTH

34. N3ydenune HOBOTO 2 YcrHbIi onpoc
MaTepuana, Oo6ume ceenenus o cetu MHTEPHET.
npakTU4YecKas padora.

35. N3ydeHune HOBOTO 2 [IpakTnueckas
MaTepuana, ITouckossie cepepsl. [Tonck nupopmanmu. pabota
npakTH4YecKas padoTa.

36. N3ydenune HOBOTO 2 [IpakTnueckas
MaTepuarna, DNeKTpOHHAs ToUTa paborta
npakTU4YecKas padora.

Monayab «OcHOBBI 31 MO€JTUPOBAHMSD)
OcHOBBI 31-MOIeNTUPOBaHUs. AJAUTUBHBIE TEXHOJIOTUU

37. N3ydeHune HOBOTO 2 | Tpéxmepnas rpaduka u 31-MOICTUPOBAHHE, YcrHbIi onpoc

Marepuaia OCHOBHBIE BUIbI 3D-MonenupoBanus. [IporpamMmsl
Uit 31 MOIETTUPOBaHUS. AITUTUBHBIC TEXHOIOTHH
MopenupoBanue B mporpamme Tinkercad

38. W3ydeHue HOBOTO 2 |Pabouee mecto B kitacce Tinkercad. UnTepdeiic u [TpakTrueckast

Marepuaa, HACTPOMKH MporpaMmel. MojenupoBaHnue pabora
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npakTuyeckas padora.

MMyroBUIIbI.

39. N3y4yenue HoBOro [IpakTnueckas
OcHoBHBIE paboyne onepanuu A1 MOACTUPOBAHUS
Marepuana, paborta
B IIporpaMMe. MozienupoBaHue MecTepHH.
npakThyeckas padora.
40. N3y4yenue HOBOro [IpakTnueckas
I'eomeTpruecKue MPUMUTUBBI U TIPUEMBI
MaTtepuana, paborta
MOJICIMPOBAHHUS Ha UX OCHOBE. Pakera (kopiryc)
npakThyeckas padora.
41. H3yueHne HOBOTO IIpakTrueckas
I'eomeTpruecKue MPUMUTUBBI U TIPUEMBI
Marepuana, paborta
MOJICIIMPOBAHUS Ha UX OCHOBe. Pakera (nBurarenn)
npakThyeckas padora.
42. [IpakTrueckoe 3aHsTHE MopenupoBaHue maxMaTHbIX GUryp (1Mo [IpakTrueckas
uHCTpyKuun). [lemka, cioH. pabota
43. [IpakTrueckoe 3aHsTHE MonenupoBaHue MIaXMaTHBIX GUTyp (110 IIpakTrueckas
HHCTPYKIUN). Dep3b, KOPOIIb. paborta
44. [IpakTrueckoe 3aHsTHE MopenupoBanue maxMaTHbix GUryp (1Mo [IpakTnueckas
MHCTpYKUHUN). Jlaaps. pabota
45. N3y4yenue HOBOro . [IpakTnueckas
Nmmnoprt ¢aitna. MoaenupoBaHnue maxMaTHBIX
Marepuana, paborta
¢uryp (o uaCTpyKIIMH). KOHB.
npakTuyeckas padora.
46. N3y4yenue HOBOro [IpakTnueckas
1 [TonsTre Macmrab. MoaenupoBanue AeTaiu Mo P
Marepuana, paborta
4EepTExKYy.
npakTuyeckas padora.
47. N3y4yenue HOBOro [IpakTnueckas
MopenupoBaHue Ha CBOOOAHYIO TeMY. DKCIIOPT
Marepuana, daiina paborta
npakTuyeckas padora. '
48. N3y4yenue HOBOro Bkrnaznka ['eneparopsr popm. Co3ianue MoIeIu. [IpakTnueckas
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MaTepuarna,
npakTH4YecKas padoTa.

paborta

49. N3ydeHune HOBOTO 2 [IpakTnueckas
Marepuania, AHnManus (110 UHCTPYKLIUN) pabota
npakTHYecKas padoTa.

50. [IpakTrueckoe 3aHsTHE 2 [IpakTnueckas

Coznanne cOopku (311 KOHCTPYKTOpA)
paborta
51. [IpakTrueckoe 3aHsATHE 2 IIpakTrueckas
Cosznanue coopku (311 KOHCTPYKTOpa)
paborta
52. KoHnTponsHOE 3ansTHE 2 IIpakTrueckas
KouTponbHas npaktuyeckas pabota
paborta
MopenupoBanue B nporpamme Freecad

53. N3ydenune HOBOTO 2 |I[Iporpamma Freecad, unaTepdeiic u HacTpoiiku [IpakTnueckas
Marepuana, nporpaMMmel. [locTpoenue napanienenunena ¢ pabota
npakTHyeckas padbora. 3aJJaHHBIMH pa3MepamH.

54. N3ydeHune HOBOTO 2 | OcHoBHBIE paboyme onepaluu sl CO3AaHMs ICKU3a. [IpakTnueckas
Marepuaa, Bepcrak Part Design. MoaenupoBanue npocToit pabota
npakThYeckas padoTa. JETaH.

55. N3ydeHune HOBOTO 2 [IpakTnueckas
Marepuaa, Nuctpyment Homununusa. MonenupoBaHue AeTalu. pabota
npakTHYecKas padoTa.

56. N3yueHnue HOBOro 2 [IpakTnueckas

OrpanuueHus. Y CTaHOBKAa CHMMETPHUU U PABEHCTBA.
marepuarna, pabota
MopenupoBaHue JETaH.
npakTHYecKas padoTa.
57. N3yueHnue HOBOro 2 . [IpakTnueckas
MonenupoBaHue MPOCTOH I€TaIH M0 YEPTEKY.
marepuara, pabota
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npakTuyeckas padora.

58. H3yueHne HOBOTO IIpakTrueckas
Coznanue annManuu (o0 UHCTPYKLUH). AHUMaLUs
Marepuana, paborta
IIECTEPEHOK.
npakThyeckas padora.

59. H3yueHne HOBOTO IIpakTrueckas
MaTtepuana, Yrunuta nodpra. MoaenupoBaHue Basbl. paborta
npakThyeckas padora.

60. N3y4yenue HoBOro [IpakTnueckas
Marepuana, Pe3n6a. MonenmpoBaHue KPBIIIKH. paborta
npakThyeckas padora.

61. N3ydeHune HOBOTO [IpakTrueckas

[Inan nomemenusa. MoaenupoBaHus IJ1aHa

marepuana, pabota
KBapTHUPBI.

npakTU4YecKas padora.

62. N3ydeHune HOBOTO [IpakTnueckas

BrinaBnuBanue noa HakJIOHOM. MoJienupoBaHue

marepuarna, pabota
Ookca.

npakTH4YecKas padoTa.

63. N3ydenune HOBOTO [IpakTnueckas
Marepuaa, Bepcrak Draft. Coznanue npoctoro ueprexa. pabora
npakTU4YecKas padora.

64. [IpakTrueckoe 3aHsTHE . [IpakTnueckas

MopenupoBanue opranaiizepa. Coopka.
pabora
65. [IpakTrueckoe 3aHsTHE . IIpakTrueckas
MopenupoBanue opranaiizepa. Coopka.
paborta
66. KonTposbHoe 3aHsgTHe [IpakTrueckas
KonTponbHas npaktuyeckas pabota pabota

31 nevatp. [Ipunimn paGoTe! 311 mpuHTEpA.

44




67. H3yueHnne HOBOTO 2 | OcHOBHBbIE IPUHLHUIIBI PAOOTHI 311 IPUHTEpA. VYceTHbII onpoc
Marepuaa. Marepuains 115 31 nedatu. OCHOBHBIE HACTPONKH
31 npuntepa. [lopsaok neyaru
BoinonHenue TBOpUYECKUX MPOEKTOB AJis 311 e4aTu

68. [IpakTnueckoe 3anaTue 2 | Boibop Temsl npoekTa. Beibop nporpammel, B [IpakTnueckas
KOTOPOM Oy/IeT BBITIOJIHATHLCS TPOeKT. [lman paborta
MOJIETTUPOBAHUS.

69. [IpakTrueckoe 3aHsATHE 2 |MogenupoBanue. BoinoaHeHne npoekTa B IIpakTrueckas
nporpamme. paborta

70. [IpakTrueckoe 3aHsATHE 2 IIpakTrueckas
311 meyaTh MOJIEIU

paborta

71. [IpakTrueckoe 3aHsTHE 2 |IloaroroBka MaTepHalioB Ui 3alIATHI TPOEKTA: [IpakTnueckas
OIKCaHKe, PE3CHTAIINA. pabota

72. [IpakTrueckoe 3aHsTHE 2 | 3axmrountensHoe 3angTre. [loaBeneHue UTOros. 3amura
3anuTa MpoeKTOB. MIPOEKTOB.
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Bropoii rox o0yueHust

Jdarta u Bpemst

Ne MPOBEACHM Koa-Bo| Ne Mecto dopma
3AHSITUS dopMma 3aHATHS Tema 3aHaATHA
n/n 4acoB | TeMbI NPOBeJeHUsI | KOHTPOJIS
Moayab 3. «OCHOBBI IPOrPAMMHUPOBAHUSD)
KombOunmpoBanHoe [IporpamMmMHOe oOecrieueHue. N
1. 2 1.1 o YcrHbIi onpoc
3aHSTHE becena «TBopuecTBO — Myuninii crnocod caMOBBIPAKEHUS»
KomOunnpoBannoe .
2. 2 1.1 |TexHonorus pa3paboTKH MporpamMmm VYeTHbIT onpoc
3aHSATHE
KombOunmpoBanHoe [IpakTrueckas
3. 2 1.2 |/IBomyHas cucTeMa CUMCIICHUS.
3aHATHE paborta
KomOunnpoBannoe [IpakTnueckas
4. 2 1.2 |lllecTHamuarepruyHasi CACTEMA CUUCIICHUSI.
3aHATHE pabota
KomOuHHMpoBaHHOE [IpakTuueckas
3. P 2 1.3 |Anroputmsl P
3aHATHE paborta
KomOunnpoBannoe o [IpakTnueckas
6. 2 1.1 |MonenmupoBanue pU3NIECKON PEATHHOCTH.
3aHATHE pabota
KomOunmMpoBaHHOE [IpakTuueckas
7. 2 2.1 |Beenenue B C++.
3aHATHE paborta
KombOunmpoBanHoe [IpakTrueckas
8. 2 2.2 |Oneparopsl BBOAA U BBIBOJAA TAHHBIX.
3aHATHE paborta
9 KomOunupoBannoe ) 29 dopmaThl BBIBO/IA IAHHBIX HA YKPaH. [IpakTrueckas
' 3aHATHE "~ |becena «/lens PecmyOonuku bamrkoprocrany pabora
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JaTa u Bpems

Ne MpoBENEHMS Kon-Bo| Ne MecTo dopma
3AHSATHS ®opMma 3aHATHS Tema 3aHATHA
n/n 4acoB | TeMbI NPOBeJeHUsI | KOHTPOJIS
KombOunmpoBanHoe [IpakTrueckas
10. 2 2.3 |Maremaruyeckue BBIYMCICHUS
3aHATHE paborta
KomOunnpoBannoe [IpakTnueckas
1. 2 2.4 |Oneparop yciaoBHOTO BeTBIeHHS. Onepaliy OTHOLICHUS
3aHATHE pabota
KombOunmMpoBanHoOe [IpakTuueckas
12. 2 2.4 |Omneparop MHOKECTBEHHOT'O BBIOOpa
3aHATHE paborta
Komb6unupoBanHoe [IpakTnueckas
13. 2 2.5 |Omneparop cYETHOTO LIUKJIA
3aHSITHE pabota
KomOunnpoBannoe [IpakTrueckas
14. 2 2.5 |Oneparopbl IMKIA C YCIOBUEM
3aHATHE pabota
15 KombOunmpoBanHoe ) 26 Maccubl. OTHOMEpPHBIE MACCHUBBI. [IpakTrueckas
’ 3aHATHE ’ becena «J/leHb HAPOTHOTO €TUHCTBAY paborta
Komb6unupoBanHoe [IpakTnueckas
16. 2 2.6 |/IByMepHBbIE MacCUBBI
3aHSITHE pabora
KomOunmMpoBaHHOE [IpakTuueckas
17. 2 2.7 |O6paboTKa CTPOKOBBIX JaHHBIX
3aHATHE paborta
Komb6unupoBanHoe [IpakTHueckas
18. 2 2.8 |[Tonmb3oBarenbckue GyHKIMU
3aHSITHE pabora
KombOunmpoBanHOE [IpakTrueckas
19. 2 1.2 |Apudmernyeckue onepanny HaJ IBOMYHBIMU YHUCIAMHU.
3aHATHE paborta
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JaTa u Bpems

Ne MpoBENEHMS Kon-Bo| Ne MecTo dopma
3AHSATHS ®opMma 3aHATHS Tema 3aHATHA
n/n 4acoB | TeMbI NPOBeJeHUsI | KOHTPOJIS
[IpakTrnueckoe [IpakTnueckas
20. p 2 1.3 |IIpakTtuueckas padota «CocTaBieHHE OJOK-CXEM aJITOPUTMOB. P
3aHSTHE. paborta
[IpakTrueckoe [IpakTnueckas
21. p 2 1.3 |IIpaktuueckas padota «CocTaBieHHE OJOK-CXEM aJITOPUTMOBY. P
3aHATHE. pabota
[IpakTrueckoe [IpakTnueckas
22. p 2 2.3 |llpaktuueckas pabora «MaTeMaTHUECKUE BHIYUCICHUS. P
3aHSTHE. paborta
23 [IpakTueckoe ) 23 [TpakTrueckas pabota «MaTreMaTHueCKUe BEIYUCICHUS. [IpakTnueckas
’ 3aHSTHE "~ |becena «HeusBectnbie connatsl [To6enb» pabota
[IpakTrueckoe [IpakTHueckas
24. P 2 2.3 |IIpakTnueckas pabota «MaremMaTn4ecKre BEIYUCICHUS. P
3aHATHE pabota
25 [IpakTrueckoe 2 24 [IpaxTuueckas padora «Oneparopsl BETBICHUI. [IpakTrueckas
’ 3aHATHE " |becena «Hamm I'epon» paborta
[IpakTrueckoe 2 . [IpakTnueckas
26. P 2.4 |IIpakTuueckas pabota «OnepaTopbl BETBICHUI». P
3aHATHE pabota
[IpakTrueckoe 2 [IpakTrueckas
27. p 2.5 |IIpaktnueckas padora «OmnepaTopsl KA. P
3aHATHE paborta
[IpakTrueckoe [IpakTHueckas
28. p 2 2.5 |IIpakTtudeckas pabora «OnepaTopsl ITUKIIay. P
3aHATHE pabota
[IpakTrueckoe [IpakTrueckas
29. p 2 2.6 |IIpaxTnueckas pabora «IIoMCK B OZTHOMEPHOM MacCHUBE». P
3aHATHE paborta
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JaTa u Bpems

Ne MpoBENEHMS Koa-Bo| Ne MecTo dopma
3AHSATHS ®opMma 3aHATHS Tema 3aHATHA
n/n 4acoB | TeMbI NPOBeJeHUsI | KOHTPOJIS
[IpakTrnueckoe [IpakTnueckas
30. p 2 2.6 |IIpakTtrueckas pabora «CopTUPOBKA MacCHUBaY. P
3aHATHE paborta
[IpakTrueckoe [IpakTnueckas
31. p 2 2.7 |llpakTudeckas pabora «OO6paboTKa CTPOK» P
3aHATHE pabota
[IpakTrueckoe [IpakTnueckas
32. p 2 2.7 |IIpakTuueckas pabota «O0paboTKa CTPOK» P
3aHATHE paborta
[IpakTrueckoe [IpakTnueckas
33. p 2 2.7 |llpakTudeckas pabora «OOpaboTKa CTPOKY P
3aHATHE pabota
[IpakTrueckoe . [IpakTHueckas
34. P 2 2.8 |IIpakTnueckas pabota «Co3aaHue Moib30BaTeNbCKUX (DYHKITHIDY P
3aHATHE pabota
[IpakTrueckoe . [IpakTnueckas
35. p 2 2.8 |[IpakTudeckas pabora «Co3naHue Mmoab30BaTeIbCKUX (DYHKITHIN) P
3aHATHE paborta
36 [IpakTrueckoe ) 78 [TpakTrueckas pabota «Co3nanue Noab30BaTENbCKUX (QYHKITUI [IpakTnueckas
' 3aHATHE " |becena «IlonBur Jlennnrpanga» pabota
Mopyas 4. «aekTponnka Ha Arduino»
KombOunmpoBanHOE Brenenue B uupoByro 31EKTPOHUKY. .
37. P 2 1.1 A wapp P Y YcTHBIN onpoc
3aHsTHE DNEKTPOHHBIE KOMITOHEHTHI
Komb6unupoBanHoe [IpakTHueckas
38. 2 1.1 |DnexTpoHHBIE KOMIIOHEHTHI.
3aHSITHE pabora
KomOunmMpoBaHHOE [IpakTuueckas
39. 2 1.2 |3MepeHue 31EKTPUUECKUX BEJIUUUH
3aHATHE paborta
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JaTa u Bpems

Ne MpoBENEHMS Kon-Bo| Ne MecTo dopma
3AHSATHS ®opMma 3aHATHS Tema 3aHATHA
n/n 4acoB | TeMbI NPOBeJeHUsI | KOHTPOJIS
KombOunmpoBanHoe [IpakTrueckas
40. 2 1.3 |DnekTpuyeckue uenu
3aHATHE paborta
[IpakTueckoe [IpakTnueckas
41. p 2 1.3 |DnekTpuyeckue uenu P
3aHATHE pabota
KombOunmMpoBanHoOe [IpakTuueckas
42. 2 2.1. |Jlormyeckue 3JI€MEHTHI
3aHATHE paborta
43 [IpakTueckoe ) 71 Uccnenoanue cxeM Ha JIOTUYECKHUX DIIEMEHTaX [IpakTnueckas
’ 3aHSTHE " |becena «Hamm 3aiiuTHUKN» pabota
KomOunnpoBannoe o [IpakTrueckas
44. 2 2.2 |KoMOMHAIMOHHBIC YCTPOMCTBA
3aHSITHE pabota
[IpakTrueckoe N IIpakTuueckas
45. p 2 2.2 |hccnenoBanue pabOThl KOMOMHAIIMOHHBIX YCTPOMCTB P
3aHATHE paborta
KomOunnpoBannoe . .
46. 2 2.3 |[locnenoBaTenbHOCTHBIE YCTPOMCTBA YcTHBIN onpoc
3aHSATHE
47 KomOunmMpoBaHHOE 2 23 HccnenoBanue paboOThI MOCIEIOBATEILHOCTHBIX YCTPOMCTB. [IpakTrueckas
’ 3aHATHE ) becena «MexayHapOIHbIN )KEHCKUMN TEHBY» paborta
[IpakTnueckoe . [IpakTnueckas
48. 2 2.3 |hccnemoBanue pabOTHI MOCIEA0BATEIIBHOCTHBIX YCTPOMCTB
3aHATHE pabota
KombOunmpoBanHOE . [IpakTrueckas
49. 2 3.1 |BBenenue B Arduino Uno
3aHATHE paborta
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JaTa u Bpems

Ne MpoBENEHMS Kon-Bo| Ne MecTo dopma
3AHSATHS ®opMma 3aHATHS Tema 3aHATHA
n/n 4acoB | TeMbI NpOBe/IeHUsI | KOHTPOJIsI
KombunupoBannoe . [IpakTnueckas
50. 2 3.2 |Ympanenue cBeToauoamMu ¢ momotibio Arduino Uno
3aHATHE paborta
KomOunnpoBannoe . [IpakTnueckas
51. 2 3.2 |Ympanenue cBeToauoaMu ¢ momotibio Arduino Uno
3aHATHE pabota
[IpakTrueckoe . [IpakTnueckas
52. p 2 3.2 |YmpaBneHue cBeToanoaaMu ¢ nmomoinbio Arduino Uno P
3aHATHE paborta
[IpakTrueckoe . [IpakTnueckas
53. p 2 3.3 [I'enepamus 3BykoB ¢ moMoiisio Arduino Uno P
3aHATHE pabota
Komb6unupoBanHoe . [IpakTHueckas
54. P 2 3.4 |U3mepenue Temmepatypsl ¢ nmomouibio Arduino Uno P
3aHATHE pabota
55 KombunupoBannoe ) 34 [onkmioyeHne yapTpa3ByKOBOTO JaTuMKa paccTostHus K Arduino [IpakTnueckas
' 3aHSTHE " |Uno pabora
56 [IpakTuueckoe ) 34 [Toaxmouenue poromarunkoB Kk Arduino Uno [TpakTrueckas
' 3aHATHE " |becena «3mopoBIif 00pa3 KUZHU» pabora
[IpakTrueckoe . [IpakTrueckas
57. p 2 3.4 |[lonkmoyenue uHppakpacHoro aaryrka k Arduino Uno P
3aHATHE paborta
KomOunnpoBannoe . . [IpakTnueckas
58. 2 3.5 |[logkmrouenue mxorictuka Kk Arduino Uno
3aHATHE pabota
KombOunmpoBanHOE . . [IpakTrueckas
59. 2 3.5 |[HoxkmoyeHue MaTpuuHOU KiaBuatypsl K Arduino Uno
3aHATHE paborta
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JaTa u Bpems

Ne MpoBENEHMS Kon-Bo| Ne MecTo dopma
3AHSATHS ®opMma 3aHATHS Tema 3aHATHA
n/n YacoB | TeMbI NpOBe/IeHUsI | KOHTPOJIsI
IIpakTudeckoe . IIpakTugeckas
60. P 2 3.6 |[Togxmrouenue JXKK-mucmiest k Arduino Uno P
3aHATHE paborta
KomOunnpoBannoe . [IpakTnueckas
61. 2 3.7 |YmpaneHue 31eKTpoMOTOpaMu ¢ moMoIbio Arduino Uno
3aHATHE pabora
KombunupoBannoe . [IpakTnueckas
62. 2 3.7 |YnpaBieHue cepBonpuBooM ¢ nmomonibio Arduino Uno
3aHATHE paborta
KombunupoBannoe . .
63. 3aH;1pTHe 2 3.7 |YmpaBneHue maroBbiM ABUTATENEM ¢ moMoIbio Arduino Uno YcrHbIi onpoc
Komb6unupoBanuoe . . ITpakTHueckas
64. P 2 3.8 |[loxkmovyeHue MoIIHOM Harpy3ku kK Arduino Uno P
3aHATHE pabota
65 KombOunmpoBanHoe ) 38 [Moaxmrouenue mourHOM Harpy3ku K Arduino Uno [IpakTrueckas
’ 3aHATHE ’ becena «/lern [ToOean» paborta
KomOunnpoBannoe [IpakTnueckas
66. 2 4.1 |BBeneHue B IPOEKTHYIO AESTEIBHOCTD.
3aHATHE pabota
KomOunmMpoBaHHOE . . [IpakTuueckas
67. 2 4.1 |KouctpyupoBanue ycrporictsa Ha 6aze Arduino Uno
3aHATHE paborta
IIpakTHueckoe o . ITpakTHueckas
68. p 2 4.1 |KoucrpyupoBanue ycrpoiictBa Ha 6aze Arduino Uno P
3aHATHE pabota
KombOunmpoBanHoe . . [IpakTrueckas
69. 2 4.1 |KouctpyupoBanue ycrporictsa Ha 6aze Arduino Uno
3aHATHE paborta
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JaTa u Bpems

Ne MpoBENEHMS Koa-Bo| Ne MecTo dopma
3AHSATHS ®opMma 3aHATHS Tema 3aHATHA
n/n 4acoB | TeMbI NpOBe/IeHUsI | KOHTPOJIsI
[IpakTrnueckoe . . [IpakTnueckas
70. p 2 4.1 |KoucrpyupoBanue ycrpoiictBa Ha 6aze Arduino Uno P
3aHATHE paborta
[IpakTueckoe [IpakTnueckas
71. p 2 4.1 [3amuTa NpoeKTOB P
3aHATHE pabota
IIpakTrueckoe IIpakTuueckas
72. p 2 4.1 |3amuTa IpoeKTOB P
3aHATHE paborta
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5. METOAUMYECKOE OBECIIEYHEHHUE ITPOI'PAMMBbI

5.1. YcioBus peaju3anuy NporpaMmmal
Jnst  peanuzauuyd  NpOrpaMMbl  UCHOJIB3YIOTCS KaOWMHEThl HH(POPMATUKU U
DIEKTPOHUKH.
3aHATHS 1O OCBOEHUIO TIEPBBIX TpeX MOAYJEH MpOBOIATCA B KaOWHETE
WH(pOpPMATHUKHU, OCHAIIIEHHOM HEOOXO0IUMOU MeOebIo (MMapThl, CTYJbs, KOMIILIOTEPHBIC
CTOJIbI, CTYJbsl JJii pabOThl 3a KOMIIBIOTEPOM), JTOCKOW, MYJIbTUMEAUINHBIM
MPOEKTOPOM U SKPAHOM.
CrnenmanibHoe 000pyZOBaHUE: MEPCOHAIbHBIE KOMIIBIOTEPHI C BBIXOJOM B CEThb
HNHuTtepHeT, ckaHep, NpuHTED.
3D npunTep, IIACTUK JIJIs1 IPUHTEPA, (Prier-kapTa
JIeMOHCTpalMOHHbBIA MaTEpUa:
— 00pas31bl FOTOBBIX U3IEIHH,
— HMHPOPMAMOHHBINA JEMOHCTPAIIMOHHBIA MaTepra
HNudopmarrionnoe obecneueHme
— JIEMOHCTPALIMOHHBIE MYJIbTUMEIUUHBIE PECYPCHI
— HHTEPHET-PECYPChI
— MporpaMMHOE oOecrieueHue

3aHATHS 1O OCBOEHHUIO MOIYJNA «JNEeKTpoHMKa Ha Arduino» mOpoBOASTCS B
KaOMHeTe DSJCKTPOHUKH, OOOpYAOBaHHOM YYEOHBIMH CTOJNAMH W CTYJIbSIMH IS
yJammxcs, KJIacCHON ockoi. Paboune mecTta 00Iero mojap30BaHus BKIIOUAIOT B Ce0s
CTON JUId CTOJSIPHBIX M CJECapHBIX paboOT, CTOJN JJs PEMOHTAa M HACTPONKHU
panuoanmnaparypsl.

Umerorcst mikadbl Uisi XpaHEHUS Yy4eOHO-HArIAIHBIX MOCOOMA, MaTepuasos,
UHCTPYMEHTOB, NIpUOOpPOB, HE3aBEPILIEHHBIX padOT y4yallMxcs, AJIEKTPOHHBIX
KOMIIOHEHT U T. [I.

Crensl  oQoOpMJIEHBl  pa3IUYHBIMU  CTEHJAMH, IUIaKaTaMy, TaOJIuLaMH,
CTIPaBOYHON HH(OpPMAIIMEH IO IEKTPOHUKE, IEKTPOTEXHUKE, TEXHUKE O€30MaCHOCTH.

B kabunere mmeercs KOMIBIOTEp C HAOOPOM TOTOBBIX WH(MOPMAIMOHHBIX H
o0yJarommx MporpamM, a TaKke MPOrpaMM IO pacdyeTaM MapaMeTpoB MPOCTEHIINX
3IIEKTPOHHBIX YCTPOMCTB U OJOKOB (TpaHc(opmaTop, BBHIIPSIMUTENb, KOJIeOATeIbHBIN
KOHTYp U T. I.).

[lepeueHb HHCTPYMEHTOB U MATEPHAJIOB IS BBIMOJHEHUS MPAKTUYECKUX pabOT
10 U3TOTOBJIEHUIO AIEKTPOHHBIX YCTPOUCTB IPUBEJEH B IPUIIOKEHUN 2.

Ilpozpammmnoe ovecneuenue

CraHgapTHBIC TPOTPaMMBI
[Iporpammer Microsoft Office
Tinkercad

Freecad

Electronics Workbench.
Arduino IDE.

Hauano 35mexTpoHuku.



5.2. MeTtoauveckoe odecnevyeHue MpoOrpaMmbl
[Iporpamma peanusyercs B XOJI€ €XKEHEACNbHBIX TIPYINIOBBIX 3aHATHNA (2 pa3a B

HEJIeNIo 1Mo 2 yueOHBIX Yyaca) B OUHOH (opme.
[Ipenmnonaraercst MCHOJIb30BAHUE CIEAYIOMUX (POPM U METO/IOB:

- METO/Ibl OPraHU3aLNN y4eOHO-II03HABATENIbHOMN 1€ATEIbHOCTH:

cioBeCHbIE (OOBSCHEHHNE, MHCTPYKTAX - IPHU U3YyYEHUH HOBOTO MaTepHalia);
HarJsAHbIe (IeMOHCTpalus 00pa3loB U3AeTui, HCIIOJIB30BaHUE HATIJIAIHBIX MOCOOUH,
TE€XHOJIOTHYECKHE KapThl, U JIP.,);
IpaKTUYECKHUe (MOAECTMPOBAHUE U POEKTUPOBAHUE U3JIETNI, X U3TOTOBIICHHE)
pPENpPOAYKTUBHBIM (IIOKa3 MEJAaroroM KOHKPETHBIX IPAKTUYECKUX JEHUCTBUU W
MOBTOPEHUE JEHCTBUHN yUaIlIUMUCH);
- IpoOJIeMHBIE (3aHATUS MOTYT COAEPKATh 3JIEMEHTHI MPOOJIEMHOr0 00y4YeHUs!, KOraa
yyaluMcsl mpeajiaraercsi caMuMm c(opMyIupoBaTh MpoOJeMy, MOCTABUThH 3aJaud U
HaWTH PELICHUE),
- IPOEKTHBIE (BBITOJIHEHUE TBOPUYECKUX POEKTOB, UX 3aIUTA),
- METO/Ibl CTUMYJIUPOBAHMS U MOTHBAIIMH Y4€OHO-1103HABATEIbHOMN JAESITETbHOCTH:
MO3HABATENIbHBIE WIPbl, KOHKYPCHI, 3MOLMOHAIBHOE BO3ACHCTBUE, MOOUIPEHUE,
CO3J]aHuE CUTYallMi ycrexa u Jip.;
- METOJIbl PA3BUTHS TBOPUYECKOIO BOOOpaKEHUs (BBIIOJIHEHUE YIPAKHEHU ),
- METOJbl KOHTPOJISL:
HaOM0IeHNe 3a paboOTOM ydYallluXcCs, BBINOJHEHHWE KOHTPOJBHBIX M MPAKTHUECKHUX
paboT, ompoc, pelleHHe KEWCOB, 3allluTa IMPOEKTOB, a TAaKXKE CaMOKOHTPOJb H
B3aUMOKOHTPOJIb.
HToroBblie 3aHATHS B KOHILIE TOJla MPOBOAATCS B (pOpME BBHICTABKM TBOPYECKUX padoOT,
3aIUTHI IPOEKTOB.

BocnurarensHas paboTa oCylIeCTBISETCS B CAEAYIOMUX hopMax:

- Mejaroruyeckas moJep:kKka (MOMOUIb B PEHIEHUH KOHKPETHBIX CTOSILIUX Mepe.
pebeHkoM mpoOieM, a He HaBs3bIBAHUE MCKYCCTBEHHO CO3JaHHOW BOCHUTATENBHOMU
CUTYyallUH);
- BOCHMTBHIBAIOLIAs JESATEIBbHOCTh (M3rOTOBJIICEHHE MOAAPKOB, YyOOpKa NOMELEHUS
MOCJIC 3aHATHS U T.]1.);
- KOJUIEKTUBHOE JIEJI0, OpraHu3alrs KOMaHIHOM paOoThI;
- SMOLMOHANBHO fApKOe coObITHE (TIPA3AHUK, YaemUTHE, 3KCKYypCHs, Y4YacTHE B
MacCCOBBIX MEPONPUSATHSIX U T. 1I.).

Jluteparypa mo mporpamme ajisi oOydaroIMxcs UMeeTcs B OubnroreyHoMm (oHe
YUPEXJIEHUS U B 3JIEKTPOHHOM BHJI€ B CBOOOJHOM JOCTYTIE.

Jlns peanuzanyy nporpaMMbl IPUMEHSIOTCA CIEAYIOINE METOINYECKUE
MaTepuasbl, B TOM YHCIE U pa3padoTaHHbIE COCTABUTEIIEM NPOTPAMMBI:

- IVIAHBI-KOHCIIEKThI 3aHATHIA,

- TEXHOJIOTHYECKHE KaPThI K 3aHATUSAM

- 3JIECKTPOHHBbIEC Npe3eHTALUN

- KOHTPOJIbHBbIE Pad0ThI
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JIsi KOHTpOJISI YCBOCHUSI MPOTPAMMbl pa3pabOTaHBI: MPOMEKYTOUHASsT KOHTPOJIbHAS
paboTta, KOTOpas MPOBOIUTCS B JeKkaOpe, WTOroBas KOHTpOJbHas padoTa Mo
pe3ynbTaTaM OCBOCHHS MPOTPAMMBI.
- CAMOCTOSITeJIbHbIE PA0OTHI
- IPOEKTHAS 1eATEeJIbHOCTH
- pa3BUBaIOIIME METOAMYECKHE MATEPHUAJIbI
Jlnst  pa3BUTHSA  JIOTHYECKOTO MBINUICHUS, TEXHUYECKUX M  KOHCTPYKTOPCKHUX
CIOCOOHOCTEH, TBOPUECKUX COCOOHOCTEN O0yUYaloIMMCs MpeiaraloTcsl pa3audyHbie
3a/1aHus
- CIIEHAPHUHU BOCTIUTATEIbHBIX MEPONIPUATHIA
OOyueHnue 1O TpOrpaMMe BKIIOYAET pa3BUTHE KOMMYHHKATUBHBIX HAaBBIKOB U
pa3BuTHE JeTCKOoro koyiektuBa. C 93TOH TENbI0 OPraHU3YIOTCS pa3InyHBIC
MEpPOTIPUATHS, K KOTOPBIM pa3pabOTaHbl ClIEHAPUH, HAIPUMED, «IlyremecTBue B
MUp OyayIiero» (3HaKOMCTBO C HOBBIMH MPOGECCHUIMH )
- pU3KYJIbTMUHYTKH
Bo Bpems 00yueHus BaXKHOM 3ajiadcii SBISICTCS COXpaHEHHE 370POBbS, BOCITHTAHHE
30XK. Ha kaxnoM 3aHiITHM 0053aT€IbHO MPOBOAATCS (PUKYJIBTMUHYTKH U
JTUHAMUAYECKHE TTay3hl.
3aHATUST TO OCBOCHHMIO MOAYJA «DJeKTpoHMKa Ha Arduino» nensarcs Ha
TEOPETHUYECKYI0 W TIPAKTHYCCKYI0 YacTh. Ha TeopeTHMYecKHX 3aHATHSAX ydaluecs
W3YYaroT YCTPOWCTBO W MPHUHIIMITHI PAOOTHI AJICKTPOHHBIX KOMIIOHEHT U CXEM, OCHOBBI
KOHCTPYUPOBAHUS W TEXHOJOTHUU DJICKTPOHHBIX YCTPOWCTB. B Xoae mpakTHuecKkux
3aHATHN ydyalllecs BBIMOJIHSAIOT HECIOXKHBIE pPacueThl Y3J0B, HW3TOTaBIMBAIOT
AJIEKTPOHHBIE YCTPOMCTBA, MPOBOJAT JIIEKTPOU3MEpUTENIbHBIE paboThl. Hawmboiee
sbdexTuBHBIMU dopMamMH  pabOTHl C Yy4YAIIUMHCS SIBJISIOTCA JIeKuus, Oecena,
MPaKTUYECKUE PabOThI, MPOEKTHAS IEATETbHOCTD.
st peanuzanuu MOIyJis «IJIeKTpoHUKa HA Arduino» aBTOpOM ObLITU
pa3paboTaHbl CIEAYIONME METOIUYECKIE MaTePUaTbI:
® NIAHbI-KOHCNEKMbl 3AHAMULL:
o «OCHOBHBIC y3JIbI U XapaKTEPUCTHKN MUKPOKOHTpoJuiepa Arduino Unoy.
o «Jlannbele B C++ misg Arduinoy.
o «['eHeparnus 3Byka ¢ TOMOIIBI0 MUKpOKOHTposuiepa Arduino Unoy.
® UHmMepHem pecypc:
o caur http://m-elek.hln.ru.
®  MEeXHOI02UYecKUe Kapmol.:
o «TexHoJorus Mamku Ha revYaTHoM IJ1aTe».
o «M3rorosieHue ne4yaTHOMN I1aThD.
® MemoouyecKue yYKa3anus 0Jisl 8bINOJIHEeHUsL 1aDOPAMOPHBIX U NPAKMUYECKUX
pabom:
o «lIporpammupoBanne MukpokoHTpoiiepa Arduino UNO. Ympasstomiue
onepatopsl si3bika C++y.
o «M3MmepeHue paccTosHUS ¢ TOMOIIBIO YIbTpa3BykoBoro naruynka HC—
SRO4».
o «YmpaBieHue CBETOANOIaAMI.
o «I'eHeparys 3ByKa ¢ MOMOIIBIO MUKpOoKOHTposuiepa Arduino Unoy,
J171s1 KOHTPOJIS YCBOCHHUSI POTPAMMBI pa3paOoTaHbl 3aaHUS JIIs
MPOMENKYTOYHOU U UTOTOBOM TUATHOCTUKH.
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5.3. @opMbI aTTECTALIUM U KOHTPOJIAA 0CBOCHHS MPOTrPaAMMBbI

Baxxnoii 1 HE0OXOIMMOM YaCThIO PEaTU3alN MPOTPAMMBbI SIBISIETCSI KOHTPOIb
OCBOCHHUsI 0O0pa3oBaTeNbHOM TMporpamMmbl. B mporecce 00ydeHHs UCHOJIb3YyeTCs
TeKyliass M uTororas ¢GopMa MPOBEPKU 3HAHUM, /I OCYIIECTBIEHUS KOTOPBIX
NPUMEHSIOTCS caMOCTOsITENbHbIE Tpaduyeckue padoThl. [IpoBepka u oneHka 3HaHUN
uMeeT cienyromue (QyHKIUUA: KOHTPOJMPYIOIIYI0, O0YyYarollyto, BOCHUTBIBAIONIYIO,
Pa3BUBAIOLIYIO.

Texywuii KoHmpoab OTPaXEH B KAJICHJIAPHOM Y4eOHOM TIpaduke U CoIep KaHUU
y4eOHOro MJiaHa,

Ipomescymounas ouaznocmuxa IpOBOJUTCS B IeKaOpe-sHBape.

Lenu:

® ONpEeAcIuTh YPOBEHb 3HAHWUM, YMEHUW, HABBIKOB B COOTBETCTBHUM C

o0pa30BaTeNbHOM MPOrpaMMOi Ha TAHHOM 3Talle €€ pealn3alluu;

® ONpEIETUTh YypPOBEHb pPa3BUTUS  y4eOHOTO  KOJUIEKTHBA, JAUHAMUKY

JIMYHOCTHOTO Pa3BUTHSL.

[lo pe3ynbTaTam MNPOMEXKYTOUHOM JMAarHOCTUKHM MOTYT OBITb KOPPEKTHUPOBKH
KaJICHAApPHOTO y4eOHOro rpaduka, COAep)KaHHus TEOPETUYECKON WM MPaKTHYECKOU
YaCTU IPOTPAMMBI, MOJEJIH IE€IArOrMYECKOr0 B3aUMOJCUCTBUS, BOCHUTATEIBHOU
paboTel. DopMa MPOMEKYTOUHOM JUATHOCTUKU: KOHTPOJIBHBIN TECT.

Hmoezosas ouacnocmuka NpOBOAUTCS MOCIIE OKOHYAHUS OOY4YEHHS MO KaXJIOMY
MOZYJII0O IPOrpaMMBbl € LEJIbK  ONPEACIICHUS  PE3YJIbTaTUBHOCTH  OCBOCHMS
oOpazoBaTenbHOM TporpamMmbl. Dopma HWTOTOBOM JHUArHOCTUKH: KOHTPOJIbHAS
npakTudeckas padota (mpuioxeHue 3).

5.4. BocnurarenbHasi padora
3amaun:
- CIOCOOCTBOBATh peaU3alMy MPOTPAMMbl BOCIHMTAHUS YUPEKIEHUS, BKIIOYAOLIEH
MOJIYJIH:
1. KirroueBbie U TpaAULIMOHHBIE MEPOIIPUATHUS YUPEKICHHS
2. Bocniutanue Ha yueOHOM 3aHATUU
3. I'paxk1aHCKO-IATPUOTUYECKOE BOCIIUTAHUE
4. IIpodeccronanbHOE CaMOONpPEeIIEHNE
5. Pabora ¢ poaurensimu
6. Opranu3zanus AeSITENIbHOCTH B IEPUOJ IIKOJIbHBIX KAHUKYJI
- OpraHU30BBIBATH MEPOIPHUATHS, CHOCOOCTBYIOIIME JYXOBHO-HPABCTBEHHOMY,
NaTPUOTHUYECKOMY, TPYAOBOMY, A3CTETHMYECKOMY BOCHHUTaHMIO, BocnuTaHuio 30X
oOyyJarommxcs;
- TMPOBOJUTH MEPONPHUATHA MO NPODUIAKTUKE aCOIMAIBLHOTO  TOBEICHUS,
HapKOMaHUU, AJIKOT0JIN3Ma, TAOAKOKYPEHHUSI Cpeu OOyJaArOIINXCS;
- IPUBJIEKATh K 3aHATHUSIM CJIOKHBI KOHTUHIEHT yYalluXxcs;
- OpraHW30BBIBATH B3aMMOJEHCTBHE C OOpa30BATENbHBIMU U  COLHUATbHBIMU
YUPEXKJIEHUSIMU B 00JIaCTU PEIICHUS 3a]]a4 BOCITUTAHMUS,
- IPUHUMATDH YYACTHE B TOPOJCKUX AKLHIX, MECIYHUKAX U T.JI.:
- BHEJIPSITh HOBBIE METO/1bI, JOPMBI BOCIIUTATEIBHONW PabOTHI C 00YUYaIOLITUMUCS.

dopMbI BOCTIUTATEIILHON PaOOTHI:
- megaroruyeckas rnoJiIepxKa;

- BOCIIUTHIBAIOIAS AESATEIbHOCTD;
- KOJUIEKTUBHOE JIEJIO;
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- SMOLIMOHAJILHO SAPKUE COOBITHS;
- TO3HABATENIbHBIE MEPOIPUATHUS;
- Oecebl.

[Inan BocriuTaTeabHOM pabOTHI

No | Meponpusitue Bpewms npoBenenus

1. | Mepompusitus B pamkax wmecsuyHuka Oe3omacHocty | 11-20 ceHTaOps
netei (6ecepl, MHCTPYKTaXH, TPEHUPOBKA IBAKYAIINH )

2. | dexanHuk no uzydeHuto u npomaranae [T CeHnTs10pb
pelIeHue TECTOB IO MpaBujaM JJisl MEIIeXOJ0B U
BEJIOCUTIEITCTOB

3. | TBopuectBO — Jyumui cnocod camoBbipaxeHus. | CeHTsOpb
becena

4. | MeponpusTusi BO BpeMsi KaHUKYJ: B Teuenne roma BO
JIHM UIMEHUHHUKOB, YaeIUTHUS BpeMsI IIKOJIbHBIX

KaHUKYJI

5. | Meponpusrtus, nocssmeHHbie JlHro Marepu:
akuus «llomapu ynpIOKy Mame» -  HM3TOTOBIIEHHE | HOSIOPD
MOJAPKOB JIJISl MaM.

6. | HeusBectunie connarel [1o0eansl. becena neKaophb

7. | OTKpBITOE 3aHATUE C MPUTJALIEHUEM POJUTENICH MU | SHBAPb
JOPYTUX YWIEHOB CEMBH BO BPEMSI HOBOI'OJIHMX KaHUKYIJL

8. | [logsur Jlennnrpana. becena STHBaph

9. | MecsiuHUK BOEHHO-IATPUOTHUYECKOI'O BOCIIUTAHUSA deBpann
-M3rOTOBJIEHUE TEMATUYECKOIO MPOEKTa
- «Hamm 3amurankm» becena

10. | ITpazguuuyHbie MeponpusATUsl K § MapTa: U3TOTOBICHUE | MApT
MOJapKOB

11.| Henens 310poBbsi: MapT
«Ecnu xouenib OBITH 37J0pOBY - Oecea,

[Tapag GU3KyJIbTMUHYTOK.
12.| Meponpusrus ko Juro [ToGeabr: Maii
- Oecena;
-M3rOTOBJIEHUE TEMATHYECKOIO MPOEKTa
13.]| UtoroBoe meponpusaTue - pedaexcus Mai
14.| becenpl mo mpodrIaKTHKE ACOIMAIBHOTO TOBEICHUS, | B TSUCHHUE roa

TabaKOKypeHus
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6. CIUCOK JIMTEPATYPBI

JluTeparypa aJid nejgarora:
HopmatuBHas ocHOBa:

1. ®enepanbubiii  3akoH oT 29.12.2012 Ne273-®3 «0O6 o6pa3oBaHuu B
Poccuiickon @enepannm.

2. Crparerusa pa3Butuss BocnuTanuss B P® wHa mnepuony 1m0 2025 rona
(pacnopspxenue [IpaButenbctBa PO ot 29 mast 2015 1. Ne996-p)

3. IlocranoBneHne I[7TaBHOTO TOCYJIApCTBEHHOTO CaHUTapHOro Bpadya PP ot
28.09.2020 Ne28 «O6 ytBepxkaeHuu caHuTapHbix npaBuia CII 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHU3allusiM BOCIIUTAHUS U
00y4YeHHUsI, OTJbIXa U 03JI0POBJIECHUS IE€TEH 1 MOJIOJCHK I

4. Tlpukaz MunucrepctBa npocpenieHusi Poccuiickoit ®enepaunu ot 27.07.2022
Ne629  «O6 ytBepknenun llopsnka opraHu3zanmui W OCYIIECTBICHUS
00pa3oBaTenbHON JESTEIHLHOCTH MO JTOMOJHUTEIBHBIM 00111€00pa30BaTeIbHBIM
porpaMmam»»

5. Pacnopsixenue [lpaBurensctBa PO ot 31.03.2022 Ne678-p «OO0 yTBEpKICHUH
Konnenmuu pa3BuTHs TOMOIHUTEILHOTO 00pa3zoBanus aeteit 10 2030 roga»

6. Ilucemo MunucrepcTBa obpazoBanusi U Hayku Poccuiickoit denepanuu ot 18
HosiOpst 2015 roma Ne (09-3242 «Metoauueckue peKOMEHIAIMU — TIO
MPOCKTUPOBAHUIO JIOMIOJHUTEIBHBIX OOIIEPa3BUBAIOIIMX MporpaMm (BKJIHOYast
Pa3HOYPOBHEBBIE ITPOTPAMMBI )»

7. TlpumepHble TpeOOBaHUS K COACPKaHUI0 U O(OPMIICHUIO 00pa30BaTEIbHBIX
nporpaMMm JOMOJHUTEILHOTO 00pa3oBaHus JeTed (muchbMo MHUHHCTEPCTBA
obpazoBanusi PO ot 11.12.2006 N 06-1844)

8. Ilpuxa3z MunucrtepctBa npocseuienust Poccuiickoin @enepanuu ot 03.09.2019
Ne 467 «O06 yrBepxaeHun LleneBoit Moaenu pa3BUTHSI PErHMOHAIBHBIX CHCTEM
JOTIOJTHUTEIHLHOTO 00pa30BaHus JEeTEH

[lenarornyeckas nuteparypa:

1. bopnosckas H.B. IIcuxonorus u negarornka. CtaHaapT TPETHErO MOKOJIECHHUS.
VYueOnuk qist BY30B .- M.:IIpocnekr, 2021

2. 3aresizunckuii B. W. Teopun oOyuenust U BocnutaHus. YUeOHUK AJIsl CTYJCHTOB
YUPEXJIEHUH BBICIIETO NMpodeccHoHaIbHOro oopazoBanus. — M: Akagemus, 2023

3. Kan-Kamk B.A. [legarornueckoe tBopuectBo. - M.: [lenaroruka, 1990r.

4. Kpusmenko JL.IL. Ilegaroruka. Yueonuk.-2-e uza.- M.:Ilpocnekr, 2022.

5. Obyxoga JI.®. Bo3pactHas ncuxoJiorusi. Y4eOHUK 1 By30B. .- M.:IIpocnexr,
2023

6. [lenaroruxka. /Ilox pexn. I1.W. ITunkacucroro. M.: [len. nacnenue Poccuu, 2022.

7. Ilenaroruka: negarorudeckue Teopun, cuctemsl, Texnosoruu /Ilox pen. C.A.
CwmupnHoBa. M.: Akanemus, 2022.

8. ITomnacerit WL.I1. [lenaroruka. - M.: IIpocBewmenue, 2023.

9. Cenesko ['.K. DHrukonenus o6pa3oBaTeIbHBIX TeXHONOTHH. - M.: HapoaHoe
obpazoBanue, 2021.

10. Cnacrenun B.A. U np. O6mas negaroruka. B 2 gacTsax. — M: Akanemus,
2022.
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10.

11.

12.

13.

b N

Jlumepamypa no npeomemy:

Anopees A.B., 'opnoe M.H. OCHOBBI 3NIEKTPOHUKH / cepust «Y 4eOHUKH, yueOHbIe
nocoous». — PoctoB u//]: ®enukc, 2003.

Apecmoe K.A., *rxosenxo b.C. OCHOBBI 31€KTpOHUKU. — M.: Paguo u cBs3b,
1988.

brnym JDpicepemu. Nzyuaem Arduino: MHCTPYMEHTBI MU METOIbI TEXHUUYECKOTO
BosmeocTBa: Ilep. ¢ anri. — CII6.: BXB-IItepOypr, 2015. — 336 c.: ui.
Benuamunos B.H. Jlebeoes O.H., Mupownuuenko A.M. MukpocxeMbl U HUX
npuMeHnenue. — CrpaB. mocooue. — 3-e usf., - M.: Paguo u cBs3b, 1989, 240 c.:
WII.

T'anbnepun M.B. DnexTpoHHas TEXHUKA: YUEOHUK. — 2-€ U3l., UCIIP. U JOIL. - M.:
OOPYM: UHDPA-M, 2005.

Janunos U.A., Heanos A.M. Ob1mas 31eKTPOTEXHUKA C OCHOBAMHU AJICKTPOHUKH:
Yueb. mocobue I CTyA. HEICKTPOTEXH. CIEIl. CPEeJHHX CIer. y4eo.
3aBeJeHUi.- 3-¢ n3a. — M.: Beici. mkomna., 1998.

Jluonpl, TPaH3UCTOPBI, OMTORJIEKTPOHHBIC MpuOOpH:: CrnpaBoyHUK. — M.:
Oueprus, 1983.

3amamuna O. B. OOpa3oBartenbHas nporpamma monyns «lIporpammupoBanue
MHUKPOKOHTPOJUIEpOB Arduino.

Kyuymos A.J. DneKTpoHUWKa M CXEMOTEXHUKa: Y4eOHoe mocobue. — 2-€ u3..,
nepepad. u ngon. — M.: 'enmuoc APB, 2004.

OcCHOBBI IPOrpaMMHUPOBAHUS MUKPOKOHTPOJUIEPOB. YyeOuuk LIS
oOpazoBarenbHOTO Habopa «Amnepkay, Mocksa 2013

Tyzo6a O.A. Ilporpamma u TeMaTUyecKoe IIaHUpoBaHUE Kypca «OCHOBBI
IPOrpaMMHUpPYEeMON MUKPOIJIEKTPOHUKHU. Co3/1aHKEe YIPaBIsIeMbIX YCTPOIMCTB Ha
0a3e BBIYMCIUTETHHON m1aTGopmMbl ApyuHO» DIeKTUBHBIN Kypc. 10 kiacc
Xyane.b. Arduino gns  wuzobperareneit. OOydenuwe »diekTpoHuke Ha 10
3aHuMaTeNnbHbIX poekTax: Ilep. ¢ anrn. — CII16.: BXB-IItepoypr, 2019. — 288 c.:
WII.

Onekmpomexuuxka u 31ekmpoHuka: Y4eOHUK nnsi cpea. mpod. obpazoBaHus /
b.A. Ilernenko, FO.M. MnurkoB, A.B. KpamenunuuxkoB u np.; Ilon pea. b.1.
[Ietnenko. 2-e u3n., crep. — M.: U3narensckuii neHTp «Akagemus», 2004.

Jlutepatypa 1 o0y4yaromuxcst M poauTeJiei:

bopucoe B.I'. YOubI# paguonooutens. - M.: "Paano u csa3p", 1992.
Kypnan «Paguo».

Kypnan «PaguokoHCTPyKTOP»

OnexTpoHuKa /st HaunHaromux / [laono Anusept; [nep. ¢ ut. U.B.
[TorpsicunoBoii]. M.: Dkcumo, 2018. — 368 c.

INTERNET-pecypcni

http://m-elek.hln.ru/ -IlepcoHanbHblii caiiT ApacianoBa M.M.
http://www.go-radio.ru/start.html - Paauo3IeKTpOHUKA JJIs
HAYMHAOIIUX.

http://cxem.net/beginner/beginner.php - HaumHarommMm
PAANOIIOOUTEIISIM.
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e

© =N

http://stoom.ru/content/category/10/28/191/ -

HauyuHnaromumMm paaroato0uTensim.

http://radioshema.ru/ - Cxemsl

http://radiokot.ru/ - Caut «Pagnokor».

http://radio-stv.ru/- Cailt «Paguoao0ouTeanby.
http://wiki.amperka.ru/ - Pecypc c TEOpETUUECKUMHU U MPAKTUIECKUMHU
3aHATUSAMU 1151 0a30BOT0 OCBOEHUS Kypca MPOrpaMMHUPOBAHHUS
MHUKPOKOHTPOJUIEpOB Ha 6a3ze Arduino
http://robotclass.ru/courses/arduino-basics/ - ba3oBblii
Kypc Ha Arduino
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HNPUJIOXKEHHUE 1

IIpyMepHas TeMaTHKa HHAMBUAYAJIBHBIX (TPYNIIOBbIX) IPOCKTOB

ABTOMAT 1IBETOBBIX A (PEKTOB.

ABTOMaTUYECKUI BBIKIIIOYATEb.

['eneparop curaasuos.

YrpaBieHUE OTOIIICHUEM.

bynunbsHUK CO CBETOM.

JloMaIHssE METEOCTaHIUS.

Cucrema aBTONOJMBA.

VYrpasnenue ceeroguoanoiu roctpou ot UK-nynera.
OxpaHHOE yCTPOMCTBO.

[TpubGops! 17151 TIPOBEPKH UCTIPABHOCTHU AJIEKTPOPATHUOITIEMEHTOB.
[Ipocreitmmuii poOOT.

[Mnar6aym ynpasnsembiii UK-mynpToM.

WX AN R WD =

—
N = o
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HPUIIOXKXEHHUE 2

MartepuaJibHO-TeXHHYECKOe o0ecrneyeHne NporpaMmbl

BoruuciaureIbHAsA TEXHUKA U OPITEXHHUKA

e [lepcoHaJIbHBIN KOMIIBIOTED.
e HoytOyk.
e [Ipunrep.

Ha0opsbI

e Habop nns pabotsl ¢ Arduino Uno u Arduino Mega.
e Habop nudpossix mukpocxem cepun CD4000.

e HabGop natuukoB ans Arduino.

e Halop moCTOSIHHBIX PE3UCTOPOB.

BJIeKTpOHHLIe KOMIIOHCHTBI M Y3JIbI

MHuKpOKOHTpPOJLIIEPBbI
e [Inara Arduino Uno.
e [Inata Arduino Mega.

HUcTouyHuKky NUTAHUA

e brok nutanus (5 B, 9 B, 12B, perynupyemeie).
e barapeiiku «Kponay.

Cencopsl

e JlaTyukK JUHUM.

e JlaTyuK NBUKEHUA.
JlaTuuk OrHs.
JlaTuuk TemnepaTypsl.
doTope3ucTop.
Tepmuctop .
e KHomka TaktoBas

IIpoToTHNIMpOBaHUeE U MPOBOIA
e MakeTHas miara.
e CoeauHUTEIbHBIE TTPOBO/IA.
e USB-kabeib.
e Pa3ném misa Gatapeexk.

Mexanuka
e KOJIEKTOPHBIN ABUTATENIb MOCTOSHHOTO TOKA.
e CepBOIPUBOL.
e [llaroBrwIil IBUTATENb.

Nuaukanus u 3ByK
o XK-mucrmen LCD1602.
e (CBeToauojbl (KpaCHBIH, KENThIN, 3eJIEHbIH, TOy0oi).
e TpexuBeTHBIN CBETOANO.
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IIpe30m3iryyaTens 3ByKa.
7-CErMEHTHBIN CBETOAMOAHBIN MHINKATOP HA 1 pazps.

3JICKTp0HHbIe KOMIIOHCHTbI

Pesucrop nepemennsiii (1 kOm, 10 kOm, 100 kOm).

Konnencarop snexrposutnyeckuid (10 Mkdx50 B, 47 mx®*50 B,
100 Mx®*50 B, 1000 Mx® x50 B)

Tpanzuctop ounomspasiii (BC557, BC547, 2N2222, 2N3904, )
Tpanzucrop MOSFET.

BrimpssMuTensHbIN JUO.

InaTel pacmmpenus

HpaiiBep marosoro asuraresss UNL2003.
Hpaiisep motopoB Motor Shield
Pacmuputens noptoB Troyka Shield
Hpaiiep L298N

Hpaiisep TB6612 FNG

Hpaiisep MX1508

HN3mepureabHbie NPpUOOPHI

Ocmumtorpad.

I'enepaTop cUrHaJOB.
MynbTUMETp IUPPOBOH.

TecTep 2MEeKTPOHHBIX KOMIIOHEHT.
Amnepmerp.

BonbsT™eTp.

[ITaHTeHIIUPKYIb.

HNHCcTpyMeHTBHI M MaTepHAJIbI

[TasneHuk 35mekTpuyeckuii 40-60 Br.
[TasinpHas cTaHuA.

[ToncraBka o5 nasyIbHUKA.

Tpsnka (ryOka) 1y TPOTUPKH *KaJjla NasIbHUKA.
[Ipumnon.

droc.

[TasmpHas macra.

Otcoc s yaneHust Ipumos.
[TaccaTtmxu (TUTOCKOTYOITHI).

boxopes.

Kpyrnory011sl 1 yTKOHOCHI.

OTBepTKa MeTAIIINYECKAS.
Hewmerannmnueckas oTBepTKa.

Hox.

[TunIET (IPSIMOHA, YTIIOBOIN)

bymara Haxxnaunas.

Pesak.

MoOHTaXHbI 1 HAMOTOYHBIA POBO/IA.
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Y CTpONCTBO € TUH30U U IBYMS 3a)KMMaMU Ha IIAPHUPAX.
Jlyma.

@OoNBIrUPOBAHHBIN CTEKIOTEKCTOJINT.

[lmacTuk TMCTOBOM.

®danepa.

JIucroBoi MeTaL.

Kpenexubie uznenus (BUHTHI, TaliKu, OOJTHI, 1ai10bI).
Munu-apens.

Caepua.
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HHPUIIOXKXEHMUE 3

IlepeyeHb MeTOAMYECKUX MATEPUAJIOB IVl Peau3aluu MO1YJIsi
«OCHOBBI MIPOrpaMMMPOBAHUSD)

® KOHCNEeKmbl 3aHAMUL:

O
O
O
o

«OCHOBBI aITOPUTMHU3ALIUN.

«CHCTEeMBI CUUCIICHUS.

«Jlaanapie B C++ mis Arduinoy.

«/cnonbp3oBaHue ciaydaHbIX yuced B mporpamMmax C++y»

® uHmMepHem pecypc:

O

caut http://m-elek.hln.ru.

® Jemoouyeckue YKA3aHUus 07151 6bINOJIHEHUS Jla60pam0pﬂblx U npaKkmu4ecKkux pa60m.'

@)

©]
O
O

«OmnepaTop yCcJI0BHOTO BeTBJICHUS 1.

«Omneparopsl HUKIIAY.

«BBoj 1 BBIBOJ JaHHBIX. MaTeMaTHYECKUE BHIPAKESHUS.
«MaccuBsl B C++».
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HHPUJIIOXKEHUE 4

IlepeyeHb MeTOAMYECKUX MATEPHUAJIOB VISl Peau3aluu MOIYJIs
«JekTpoHuKka HA Arduino»

KOHCHEKmbl 3aHAMULL

o «OCHOBHBIE y3JIbl U XapaKTEPUCTUKU MUKPOKOHTpoJuiepa Arduino Unoy.

o «Jlornueckue 31EMEHTBD».

o «Jlaanbie B C++ ms Arduinoy.

UHmMepHem pecypc:

o cait http://m-elek.h1n.ru.

MexHoI02u4ecKue Kapmoi:

o «TexHomorus naikv Ha MEYaTHOM ILIATEY.

o «M3rorosieHue ne4yaTHOMN IIaThh.

MemooudecKue yKazauusi 01 8bINOJHEHUS 1AO0PaAMOPHbIX U NPAKMUYECKUX paOom.
o «UccnenoBanue pabOTHI JOTUYECKUX AJIEMEHTOB B mporpamme Electronics
Workbenchy.

«HccnegoBanue pabOThI TOTHUYECKUX AIIEMEHTOB.

«HccnegoBanue paboThl Joruueckoro snementa «21U-HE»».

«HMccnenoBanre JBOMYHOIO MOIYCYMMATOPa»

«HccneqoBanue paboThl reHepaTopa UMITYyJILCOB Ha MUKpocxeme CD4011»
«HccnegoBanue paboThl reHepaTopa Ha JIOTUYECKUX DJIEMEHTaX).
«Hccnenoranue pabotsl mudparopa KS55UB1».

«VccnegoBanue TBOUYHOTO CUETUHKAY).

«Hccnegoranue paboThl acuHXpoHHOTO RS-Tpurrepa na mukpocxeme CD4001.
«HccnenoBanue paboThl aCHHXpOHHOTO RS-Tpurrepa Ha MUKpocxeme
K155J1A3».

«I"eneparus 3ByKa ¢ MOMOIIbI0 MUKpOKOHTpoJuiepa Arduino Unoy.
«Mcnonp3oBanue HHGPaKpaCHOTO MyJIbTa B IpoekTax ¢ Arduinoy.
«3mMepenue TeMiepaTypoi».

«3MepeHue paccTosiHUS C MOMOIBIO yIbTpa3BykoBoro gatunka HC—SR04».
«Ynpasnenue RGB-cBerogunonom.

«YTpaBjieHUE MOIIHON HArPy3KOM C TOMOIIBIO PETIEY.

«YnpaBiaeHue CBETOIUOAAMI.

«Y1paBiieHue cepBoNprUBoIoM ¢ nmoMouisio Arduino Unoy.

«YrpaBiaeHue 3J1eKTpOMOTOpOoM ¢ nmoMotisio Arduino Unoy.

«YrpaBiaeHue 3JIEKTPOMOTOPOM ¢ oMoIbio Moayist Motor Shield L293Dy.
«YTpaByieHUE IEKTPOMOTOPOM C ITOMOIIBIO aparBepa L293Ny.
«Ympasnenue marossiMm asurarenem 28BYJ-48 ¢ momombto apaiiBepa L293Ny.
«ITonkmtoueHne KHOITKI.

«Iloakmouenue nepemeHHoro pesucropa k Arduino UNOy.

«Iloakmouenue poropesuctopa k Arduino UNO».

«Iloakmouenne MaTpuyHoi kinaBuaTypsl K Arduino Unoy.
«IlIupotHo-uMnIynbcHas MoayJsinus npu padote ¢ Arduino UNOy.

© OO OO O O o0 o0

O 0O 0O OO O0OO0OO0OO0OO0OO0OO0OOoOOoOO0oOOoOOo
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HNPUJIOKEHUE 5
J{MarHocTu4ecKuil MaTepuall
JJIS IPOMEKYTOYHOM aTTecTAUM (MTOT0OBO JUATHOCTUKHN) 00yYAIOLIUXCH 110
JAOMOJIHUTEJIBLHOM 0011e00pa3oBaTeIbHOM 001Iepa3BUBaIOIIEH MPOrpaMMe
«Komnbrorep 1 KOHCTPYKTOP» (IT-TeXHO/I0rMH M OCHOBBI KOHCTPYUPOBAHMS
HEPOOOTOTEXHUYECKHUX CUCTEM)

KourpouabHasi npakTuuyeckas padora nmo MmoayJiro Nel
«ITo1b30BaTEIb NEPCOHATBHOTO KOMIBIOTEPA»
BrinonuuTh 3a1anus B nporpamme Microsoft Word
3aganme 1. YcTaHOBUTE apaMeTPhl CTPAHUILIBI — ITOJIS IO 1 CM CO BCEX CTOPOH.
3aganue 2. Vcnons3ys nmynktel @opmar => llpudt u A63an, ordopmaTtupoBath
TEKCT:

pu ogopmnenuu OpP2aHU3AYUOHHO-PACNOPAOUMENILHBIX

doxymenmoe (npukxasoe, npomokonoe, akmoe u Op.)

6bLINONHSAIOMCSL MUnoevle ynpaeneHueckKue oelicmeust, Cést3aHHble
C coanacoeaHuem, noONUCAHUEeM, ymeeprcoeHuem I3mux O0OoKYmMeHmoe, C
doeedeHuem ux 0o ceedeHUst pabomHuKoe nood pacnuckKy.

Ulpugm 12, nonysxcupusiii kypcus ¢ menvto, Bookman Old Style, kpacnoeo ysema;
paccmosiHue mexcoy oOykeamu 4 nm; MeHCOYCMPOUHblIL UHMEPBAL — OBOUHOLU,
NPUMEHUMb AHUMAYUIO — YEePHbLE MYDPABLU.

3aganue 3. HaGepute Gpopmyisr:

4x, —5x, =-3
2
mr- a_
2 r

BrinmonnuTk 3aganus B nporpamMme Microsoft PowerPoint

3ananmue 4.

Co3naTh mpe3eHTanuo U3 3-X crnaiiioB Ha Temy «Moe x000u», UCTIONb3ys aHUMAIIHIO
Y THMEPCCHUIKHY.

BrinonHuTE 3a1a0us B mporpaMmme Microsoft Excel
3ananue 5.

Coznats Jluct Microsoft Excel ¢ HazBanuem 3apmiara.xls
Coznath TabNHILy:

damuniaus HAYHUCJICHUSA
Oxan Ipemus Bcero

Heanos U. J1. 1200

Ilerpos II. JI. 1340

Cupnopos A. C. 2500

I'puropses I'. P. 3060

Huxurun H. P. 1300

NTOTI'O
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Hcnonb3ys hopmybL:

|
[ToxcuntaTh MpEMUIO, KOTOPask COCTABIISAET A OKJIaJia, p€3yJIbTaT BHECTH B
ctosiouk Ipemus.
3anonuutk cTosiben Beero kak cymmy Oknana u [lpemun.
3anonHuTh cTpouky UTOI'O kak cymMMy 110 BCEM CTOJIOIIAM.
Ha3zBats nuct Beigaua 3apmiiathl.
[TocTtpouts aAuarpammy no croiaoiam Pamuiaus u [lpemust u pacrnogoxuTh e
Ha CJIEYIOUIEM JIMCTE, KOTOPbIM Ha3BaTh Juarpamma.
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HHPUIIOKEHHUE 6

KoutpouabHas npakTuyeckas padora mo MoayJiro Ne2
«OcHOBBI 31 MOJIEJTUPOBAHUS»

1. BeImoaHUTE MOIETh AeTaNIM 10 MHCTPYKIMH B mporpamme Tinkercad

IMocTpoeHEne JeTa.IH N0 YepTe:xky B mporpamMe Tinkercad

1. PaccMoTpHM 337aHHEIH 9epTei. [logyMaeM, KaKHe NMPAaBHIBHEIE TeOMETPHUECKHe Tela
MOZHO TPAHCHOPMHPOEATS, 9TOOR MONVIHTE JaHHVES TeTanb. Onpe eTay pasMepsL.

PaccMaTpHBad JAaHHEIH & 9epTed, I[PEINOIOEHEM, HT0
HCXOIHEIMH hopMaMH OVIVT TETHHEAP H DapalielemHIeT
2. Cozgagsy DHTHHEIP AHaMeTpoM 80 My, BEICOTOH 50 MM.

3. PaccTofHEHE OT HeHTpa DHIHHEIpA 0 Hagana geTamd 100w
3Ha9ET, vI00HO OVIET DOCTPORTE NAPAUISTEHIIET C Pa3MepaMH

10022 Ha 60 My, BRICOTOH 30 M.

4. CpenaenM DHETHHOP OpozpadHemM. BrdepeM eHg Ceepxy. PaznmecTsv HHCTpVMEHT
JIumeHEa B NEHTPE NHIHEAPA (BEIIETHM DHIHEID — TAaK MEI EHIHM €70 IEHTP, Oepen
MHHeHEY H OIeNKAeM B NeHTPE NHTHEIPA }

& Bapaia J L+

Jn% DHIHEApa BEIOHpaeM CBOHCTEO Teno, TpyVIMHPYeM OOBEKTEL




5.CaenaeM OTECPCTHE E NapalIeIeIHIIEIE.
CocTaeHM ero H2 MAPAIIeNeNHIe 3 H THTHEIPA.
Pazmep mapannenemanena 10 marHA 25 MM, BEICOTA
oonee 30mm. Travetp mEnEEgpa 20nme, BEIcOTA Dodee 30nmd
Kax e 4 geficTEHHE pacmosaraen DapaleleHne] OT MeHTpa

Kpvra. K nonviaeHHOMYV 00BEKTV IPHMEHAEM CBOHCTED g
Oteepctre. BripageHEacn. | pyimmEpven. B e o

=

=
=0
f=r s

o Jd = 4500
p—]
o 3
[L

6. IlocTpoHM MpHIMY.

MozHo B28TE hopMy KpEIIa, Tak Kak OHA HMEeT NIpaMOoH
vron. IloeepEyTE Ha 135

Teneprs Hy:#HO ONpeIelIHTE pasMepsl JJaHa MHEpPHHA
10z, BEICOTA 15 M. HyHO onpege s 4HHEY.

Ilo gepTe#y DOHATHO, 9T0 ITHHA 0T HA4ana Bcel JeTanH

o Hagana mEnEEapa ovaeT 100am — 40 M (aeametp
menuTh Ha 2) = 60uM. PaccTofEme 0T Ha9ana BCe JeTANH

I0 npH3MEL — 400, 3Ha4 370, BREICIHTAEM JIHHY MPH3MEL
60m — 40 v =20 MM

OnpegenHe pasMepsl, BEICTAEHM HX JJ1% IPH3MEL
2. CamocrosTensHas padora.
BrimosmHuTs MOJIENb neTanm B mporpamme Freecad:

napaimenenumnesn SOmM x30Mm x40MM C OTBEpPCTHEM B LIEHTPE,
nuametp otBepctus — 10 MM, rmyOuna otBepcTus — 20 MM.

Y CTaHOBHM OPH3IMY.
Ilogummen ee Ha BRICOTY 30
mM. [ToBepHEM, KAk HYAHO.

CrpvomsEpven.
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HNPUJIOXKEHUE 7
J{MarHocTu4ecKuil MaTepuall
JJIS1 IPOMEKYTOYHOM aTTeCTAMU 00y4al0IIUXCH
10 J0NMOJHUTEJILHOI 00111e00pa3oBaTe/IbHOM 001Iepa3BuBaIOLIeH POrpaMmme
«KoMnbOTEp U KOHCTPYKTOP»

Moayab Ne3. «OCHOBBI IPOrPaMMHPOBAHMSDY

Ilpakmuueckan paboma

CocTtaBbTe 0JIOK-CXeMY aJlTOpUTMa U IIPOrpaMMy JJIsl PEIICHUS 3a/1a41: BEIYUCIUTh
snauenus GyHkuun y=20-+x’ nug x=-2; -1.8; -1.6; ... 1.8; 2 ucnonb3ys anropurm
[UKJIa C IPEIyCIOBUEM.
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HHPUJIIOXKEHUE 6
J{MarHocTu4YecKuil MaTepuall

JJIS1 MTOTOBOI aTTecTAlMU 00YYAKOIIMXCS
10 A0MOJHUTEJILHOI 00111e00pa3oBaTe/IbHOM 001Iepa3BUBaIOLIEH IPOrpaMmme
«KoMnboTep U KOHCTPYKTOP»

Monyiab Ne4 «dunexkTpoHuka Ha Arduinoy

Ilpakmuueckaa padoma
Nmeercsa nnata Arduino, 3 cBetoanoaa, 3 KHONKU, HAOOP PE3UCTOPOB.
Co3naiiTe cxeMy M CKeTY AJsl LMKIMYECKOTO M3MEHEHHS SPKOCTH OIHOTO M3 Tpex
CBETOJMOJIOB OT MHUHHUMAJIBHOIO O MAaKCHUMAJIbHOTO CBEUYEHMSI B 3aBUCHMOCTH OT
Ha)KaTHUs COOTBETCTBYIOIIEH KHOIIKH.
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