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KPATKAA AHHOTAIIUA

JlononHutenbHas o0mieodpa3oBarenbHas 0oOIIepa3BUBAIONIas MMPOrpaMMa TEXHHYECKOH
HanpasienHocty «KBant «IT»» (manee — IIporpamma) paccunutana Ha 2 roga oOyuenwus (1-ii roxn
— O3HAKOMHUTEJIBLHBIN YPOBEHb U 2-i1 To/1 — 6a30BBIM ypOBEHb OOYUEHHS ), TIEPBBIA T'OJ BKIIOYAET
B ce0s 4 TemMaTMYeCKUX MOJyns, BTOpod rox — 3 Ttematuueckux wmonyis. IIporpamma
HaIpaBJieHAa Ha OBJIQJCHUE HaBbIKAMU IPOTrPAMMUPOBAHMS, AJITOPUTMHUYECKOTO MBIIUICHUS, a
TaKXKe MPaKTHYeCKoW paboTel 1O CcOOpKe, NPOTrPaMMHUPOBAHMIO U OTJIAJKEIICKTPOHHBIX
ycTpoicTB. M3ydas mporpammy, ydaligecs CMOTYT OCO3HaThb PpOJIb 4YEJIOBEKa B Pa3BUTHU
HAY4YHO-TEXHUYECKOI'0 MOTEHIIHaNa CBOEH POIHHBI.

JlanHast mporpamMma CIIOCOOCTBYET PACKPBITUIO TEXHHYECKOTO M TBOPUYECKOIO
MOTEHIMAaa 00YJaroIUXCs, a TAKXKE B JaTbHEHIIIEM TIOMOYKET UM B OTIPEIEIeHUH chephbl CBOSH

npohecCuOHaNBHOM NeSTeNbHOCTH.



INOACHUTEJIbHAS 3AIINCKA

Hannass mnporpamma paspa0oTaHa [Uid pealu3alud B JETCKOM MHUHHU-TEXHOIApKe
«KBantym» r.o. Kunenb, KOTOpBIH SBJISIETCS HOBOW OpEHAOBON MOJAEIBIO JONOJHUTEIBHOIO
obpazoBanusi Camapckoit 00J1acTH.

B ocHOBYy mnporpamMMmbl IOJOXKEHBl MeToAuueckue Marepuansl cOopHuka «IT-
KBaHTYMTYJIKUT» (bazoBas cepust «MeToanuYeCKU HHCTPYMEHTAPUI THIOTOPA).

IIporpamMma pa3paboTaHa B COOTBETCTBUHU C:

v' ®enepanbubiii 3akoH or 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B PoccHiicKoii
®enepannn;

v' Vka3 Ilpesugenta Poccuiickoit ®enepanun «O HANUMOHAIBHBIX IEIIX Pa3sBUTHS
Poccuiickoit ®eneparuu Ha nepuon 10 2030 rogay;

v KoHuemnus pa3BUTUS JONOJHUTENLHOrO obpasoBanus g0 2030 roma (yrBep:kieHa
pacniopsbkenueM [Ipasurenscta PO ot 31.03.2022 Ne 678-p);

v' Crparerus pa3Butus Bocruranust B Poccuiickoii ®enepanuu Ha nepuox 1o 2025 roxa
(yrBepknena pacnopsbkenueMm [IpaButenbctBa Poccuiickoit @enepanuun ot 29.05.2015
Ne 996-p);

v’ Tlnan wmeponpustuii no peammsanuu B 2021 - 2025 romax Crpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®eneparmu Ha mnepuon g0 2025 roma (yTBEpKIeH
pacnopsokenueM [IpaButenbctBa Poccuiickoit @eneparuu ot 12.11.2020 Ne 2945-p);

v' Tlpuka3 MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit Menepanun ot 23.08.2017 Ne
816 «O6 yrBepxkaeHun Ilopsinka NpUMEHEHUS OPraHU3ALUSAMM, OCYILECTBISIFOLIMMU
00pa30BaTeNbHYI0  JI€ATENbHOCTh,  DJIEKTPOHHOIO  OOyuYeHMs,  JUCTAHLMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTUHN NP peain3aliii 00pa30BaTeIbHbBIX IPOrPAMM;

v' Tlpuka3 MunwucrepctBa npoceienus Poccuiickoii @eneparuu ot 27 urosst 2022 r. Ne 629
«O6 yrBepkaenun Ilopsaka opraHuzallid M OCYLIECTBJICHHS 00pa3oBaTeIbHOM
JEeSITEIbHOCTH O JOMOJTHUTEIBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM»;

v’ Tlpuka3 MunucrepctBa npocsemerus PD ot 03.09.2019 Ne 467 «O06 yrBepkIecHHN
LleneBoif MonenM pa3BUTHS PErHOHATBHBIX CHUCTEM JOIMOJHUTEIHLHOIO O0O0pa30BaHUS
JeTeiy;

v" TlocranoBnenue [ TaBHOTO TOCYIapCTBEHHOTO caHUTapHOTro Bpada PD ot 28.09.2020 Ne
28 «O6 yrBepxaenun CII 2.4.3648-20 «CanutapHo- 3MUIEMUOJIOTHYECKHE TPEOOBaHUS
K OpraHU3aUsIM BOCIIUTAHUS U 00YyYEHHS, OTJbIXa U O3JOPOBICHUS JETEH U MOJIOICHKI

v Crparerusi COIHAIBHO-3KOHOMHYECKOTO pasButTusi CaMapCKod o0siacTH Ha MEPHOJ 10

2030 roma (yrBepkaeHa pacrnopspbkeHuem IlpaButenscTtBa Camapckoil 007acTH OT



12.07.2017 Ne 441);

v’ TluceMo MunucrepctBa obpasoBanuss u Hayku P® or 18.11.2015 Ne 09-3242 «O
HampaBieHud  uHQOpMarum» (¢ «MeToIMYeCKMMH  PEKOMEHIAIMSAMH 10
NPOCKTUPOBAHUIO  JIOTIOJHHUTENBHBIX  OOINEPa3BUBAIOIIMX  Hporpamm  (BKIIOYas
Pa3HOYPOBHEBBIE IIPOTPAMMBI)»;

v' TluceMo MuHHCTEpCTBa 00paszoBanust U Hayku Camapckoir o6mactu ot 30.03.2020 Ne
MO-16-09-01/434-TY (¢ «MeTOIMYeCKUMH PEKOMEHIAIMSIMUA IO  IOATOTOBKE
JONOJHUTENBHBIX ~ 00me00pa3oBaTeNbHBIX  OOIMIEPa3BHBAIOIIMX  HpPOrpaMM K
IPOXOXICHHUIO  TPOLEAYPbl  DKCIEPTU3bl  (ZOOPOBONBHON  cepTUUKAIMU) IS

MOCIICAYIOMIETO BKJIIOYCHHS B peecTp 00pa30BaTEIbHBIX IMPOTPaMM, BKIFOUCHHBIX B

cucremy [1DOJ10»).

Hanpagnennocms: texunueckas. [IporpaMMbl HaydyHO-TEXHUYECKOM HANpaBIEHHOCTH B
CHCTEME JIOTIOJIHUTEILHOTO 00pa3oBaHUs OPHEHTHUPOBAHBI HA pPa3BUTHE TEXHUYECKUX U
TBOPYECKHUX CIIOCOOHOCTEH M YMEHMI y4alluXcs, OPTaHU3aIUI0 HAayYHO-HCCIIEIOBATEILCKOM
JeSITeIbHOCTH, IPOPECCUOHATBHOIO CAMOOIPECIICHHUS YUAIIUXCSl.

Axmyansnocms.Ha HOBOM 3Tare pa3BUTHS OOIIECTBA MPOUCXOAUT CTPEMUTEIbHBIN pOCT
HCTIOJIb30BaHUSICOBPEMEHHBIX KOMITBIOTEPOB M DJIEKTPOHHBIX YCTPOWCTB MPAKTHUYECKH BO BCEX
chepax AeATEIbHOCTU YelIOBEeKa. OJTO MPOUCXOAUT Onarogaps pPOCTYy UX BO3MOXKHOCTEH u
HOBBIIIEHUIO JTOCTYMHOCTU.OHHM YCIIEIIHO BBINOJHSIOT Takue (YHKLUHU, KOTOPbIE B MPOILIOM
ObUIM UM HEJOCTYIHBI WM BBINOJHSUIUCH JPYTMMHU CHJIAMH M cpelacTBaMu. [l co3naHus u
UCTIOJIB30BaHUSI TAKMX YCTPOMCTB B JKU3HU HEOOXOIUMBI COOTBETCTBYIOIIUE 3HAHHS U OIIBIT,
0a30ByI0 COCTABIISIIOIIYI0O KOTOPBIX MOXKHO TIOJIYYUTh Ha 3aHATUSAX JOMOJHUTEIHHOTO
00pa30BaHusl, MHTETPUPYIOIIUX B cebe HAayKy, MPOrpaMMHpOBaHUE,MHPOPMATHKY,MaTEMATUKY,
AIIEKTPOHUKY, CXEMOTEXHUKY,(PU3HUKY, TEXHOJIOTHIO, HHKEHEPHOE JIEIIO.

JlaHHas TIporpaMMa CIOCOOCTBYET Pa3BUTHIO KOMIIETCHIMH Ui IOCIENIOBATEIHHOTO
BOCIIUTAHUSIIEHHBIX  KafpoB (OyIymux NpOTPaMMHUCTOB, DSJEKTPOHIIUKOB, WHIKEHEPOB,
nu3zoOperaTeneil) B HEMPEPHIBHOM 00pa30BaTEIbHOM MPOIEcCe. ITO MOJTHOCTHIO COOTBETCTBYET
CTpaTeTuH COLMAbHO-PKOHOMHUYECKOoro pa3BuTus Camapckoit obnactu Ha nepuoa 1o 2030 roxa
U COIMAIBHOMY 3aKa3y OOIecTBa Ha KOMMEPYECKH M TEXHHUYECKH T'PaMOTHBIX CIEIHAINCTOB,
tak kak Camapckas o0nacTh 3HayMMasl TOYKa pocta SKOHOMHKH B [1DO, omopHbI peruoH
Poccun B pazBuTuu Hayku, 00pa3oBaHus U IPOMBIIIIEHHOCTH.

Ocobyto  ponmpurpaeT Kak TpPEHHUPOBKAa aKTUBHOM  paboTbl B KOJUIEKTHBE

(KOMMYHUKaTUBHbIE CIIOCOOHOCTH, HAaBBIKM B3aMMOJIECMCTBHSI), TAK U CAMOCTOSITENIbHOCTh MPHU



HNPUHATHM PELICHUH, CIIOCOOCTBYIOIIAs PACKPBITUIO B MOJIHOM Mepe TEXHUYECKOTOTBOPUYECKOIO
NOTEHIMAJA U CUCTEMHOCTH MBIIUICHUSI.

Ha  ceromusmHuii  JeHb  HWMEET  aAKTYalbHOCTh  OOBEKTHO-OPUEHTHPOBAHHOE
IpOorpaMMHUpOBaHue.3aHATUS 110 JaHHOW INporpamMMe MO3BOJISIFOTHE TOJBKO OOy4YMTh peOeHKa
OCHOBaM IIPOrpaMMHPOBAHUS,IPUOOPECTH HEOOXOAUMBIH YpPOBEHb TEOPETUYECKUX 3HAHUN U
NPAaKTUYECKUX HAaBBIKOB, HEOOXOJMMBIX JUIA pa3padOTKU HEOONBIIMX MPOTrpaMM Ha S3bIKaX
nporpaMMupoBaHusl cemeiictBa «C» HO M CHOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U
QITOPUTMUYECKOTO MBILUIEHUS, [T03BOJISIOTCTUMYJINPOBATh CIIOCOOHOCTh JeTel K 00pa3HOMY U
CBOOOJTHOMY BOCIIPHSTHIO OKPYXAIOILEro MUPA, €ro aHaIu3y U KOHCTPYKTUBHOMY CHHTE3y IpU
peamu3ani  COOCTBEHHBIX TIPOGKTOB Ha 0a3e COBPEMEHHOTO BBICOKOTEXHOJIOTHYHOTO
obopynoBanus (Xan-Tek 1ex).

VYHHUKaIBHOCT paboOThl € 00pa3oBaTEIbHBIMU 3JIEKTPOHHBIMMUHA0OpaMHU (codeTaHue
COOpKM D3JIEKTPOHHBIX CX€M M IPOrpaMMHMpOBAHUS B OJHOM Kypce)laéT BO3MOXKHOCTb
yY4YalMMCsl B BHJIE ITO3HABATEIbHOW UIPhl Y3HATH CJIOXKHBIM TEXHUYECKUN MaTepuall B IPOCTOMN
JNOCTYITHOW (opMe M € MaKCHUMaIbHOH 3((EKTUBHOCTHIO Pa3BUTh TEXHUYECKHE HABBIKH,
JIOTMYECKOE MBIIUIEHUE €O IIKOJIBHOIO BO3pacTa, HEOOXOIUMbIE B JalbHEHIIEH >XKU3HHU, 4TO
CHOCOOCTBYETHPO(EeCCHOHATBHON OPUEHTAIUN IKOJIbHHUKOB.

Hoeusna:

- UCIIOJIb30BaHUE COBPEMEHHBIX MEarornyecKux TeXHOJIOTUH, METOJIOB U IPUEMOB
Ha KOHBEPrE€HTHOM OCHOBE;

- UCIIOJIb30BaHUE OJI0YHO-MOJIYJILHOTO PUHIIHIIA;

- UCIIOJIb30BaHUE METO/1a KeHCOB;

- BO3MOXXHOCTh y oOOydarommxcsi paborate ¢ obopynoBanueM (Hardskills) u
npuoOpeTaTh HaBBIKM, KOTOPbIE Ba)KHbI KaK Ul Y4acTUS B KOMaHJHBIX MPOEKTaX, TaKk M Ui
Ku3HU B counyme (Softskills);

- BO3MOXKHOCTh pEAIbHOTO HW3TOTOBJICHHMS CHPOEKTHPOBAHHBIX MOJAENeH Ha
YHHUKAJIbHOM BBICOKOTEXHOJIOTUYHOM 000PYIOBaHHH;

- BO3MOXHOCTh YYacTHsl B KOHKYpCax, BBICTaBKaxX M ()ECTHBAIAX pPa3IUYHOTO
YPOBHSI,

- CO3/IaHWe YCIIOBHU IJIsi pa3BHTHSI HABBIKOB CaMOOOpa30BAaHUS W HMCCIIEIOBAHUS,
BO3MOXXHOCTH BBICTPAaWBaHUs MHIMBUIYAJIHHBIX 00pa30BaTEIbHBIX TPACKTOPUH, TTO3BOJISTFOLIIX
UCCIIEIOBaTh U MOJICIMPOBATh Pa3IMyuHble OOBEKTHI U CUCTEMBI U3 00JacTH MH(OPMAIIMOHHBIX

TEXHOJIOTUH.



Omauyumenvuvle ocodennocmu npocpammsl. Peanuzanys TaHHONM TPOrpaMMbl
OCYILIECTBJISIETCS C UCIIOJIb30BAaHUEMDJIEKTPOHHBIX HaOOpoB«Marpélika» U UX IPOAOIHKEHUEM
HabopoB «MHTepHeT Bemei» ¢upMbl AMIepka, NperHa3HAYEHHBIX s 00pa3oBaTEIbHBIX
neneid. OTu HaOOpBl KaK HENb3sl Jy4lle MOAXOMAAT Ui U3Yy4YeHHs] OCHOB MPOTrpaMMHpPOBAHUS,
JNIEKTPOHUKH, CXEMOTEXHUKH, a TaKKe MPEIOCTaBISIOT pa3HOOOpa3re BO3MOXKHOCTEH IS
TEXHUUYECKOI0 TBOPUYECTBA U MTO3BOJISIFOT 3aHUMATHCA € yJaIlUMUCS Pa3HOro BO3pacTa.

[IporpaMma HOCHT KOHBEPIEHTHBIN XapakTep, Oa3HpyOLIMiics Ha B3aUMOJCHCTBUU
CaMbIX pa3HbIX 00JIACTEIl €CTeCTBEHHOHAYYHOIO M TYMaHUTApHOTO IMKIJIA, TPEOYIOINX 3HAHUN
MPAKTUYECKH M3 BCEX YYEOHBIX ITUCIHUIUIMH OT HUCKYCCTB M HCTOPUU JO MaTeMaTUKH U
€CTECTBEHHbIX HayK. MEXIIpeIMETHbIE 3aHSATUS ONUPAIOTCS Ha ECTECTBEHHBI HHTEpEC K
CaMOCTOSITEJIBHOMY CO3/JaHUIO U OTJIAJKU IPOrpamMm, a Takke K cOOpKE AIEKTPUUYECKUX CXEM C
MOCJIEIYIOLUM IPOrPaMMHUPOBAHUEM MUKPOKOHTPOJUIEPOB.

Metoaudeckie OCOOCHHOCTH pealu3alld TMPOrpaMMbl  IPEANONaraloT COYeTaHue
BO3MOXXHOCTH Ppa3BUTHS HMHIMBUAYAJIbHBIX TBOPYECKHX CIIOCOOHOCTEH W (HopMHUpOBaHHE
YMEHUH B3aMMOJICHCTBOBAThH B KOJUIEKTHBE, pabOTaTh B TPYIIIIE.

Hcnonb3yroTcs Takue mneaarornyeckue TEXHOJIOTHH Kak OO0ydeHHE B COTPYJHUYECTBE,
UHAMBUAYyanu3anus u quddepeHunanus o0yyeHus, NpoeKTHbIE METOAbI 00yUEHHsI, TEXHOJIOTUU
UCIIOJIb30BaHUsI B OOYYEHHMM UIPOBBIX METOJ0B, HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH.

Ileoazozuueckana uenecooOpasHOCMp3aKiIOIacTCd B IPUMEHSEMOM Ha 3aHATHAX
JESATEIIBHOCTHOM IOJIXOJE, KOTOPBIM IO3BOJIIET MaKCUMAaJIbHO NPOAYKTUBHO YCBamWBaTh
MaTepuai MyTéM CMEHbl CIOCOOOB OpraHH3aluu padoThl. TeM cambIM IMEAaror CTUMYIUPYET
MO3HABATEJIbHBIE HHTEPEChl y4yallMXCsi M pa3BUBAaET MX MPAKTUYECKHWE HAaBBIKU. Y JeTel
BOCIIMTBIBAIOTCA OTBETCTBEHHOCTh 3a IOPYYEHHOE JEN0, aKKypaTHOCTb, B3aUMOBBIpyuka. B
IpOrpaMMy  BKJIKOYEHBl  KOJUIEKTUBHBIE  IPAKTUYECKHE  3aHATHs,  pa3BUBAIOILUE
KOMMYHHUKAaTHBHbIE HaBBIKU M CIIOCOOHOCTh paboTarh B KoMauze. [Ipaktuyeckue 3aHATHS
MOMOTaloT pa3BUBaTh y JeTed BooOpakeHHWe, BHUMaHHUE, TBOPUECKOE MBIIUIEHUE, YMEHHUE
CBOOOJTHO BhIpa)kaTh CBOM YyBCTBA U HACTPOCHUS, padOTaTh B KOJIJICKTHBE.

HNHpopMallnoOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTUU MO3BOJSIOT YBEIUYUTH IMOTOK
uH(pOpMallMU 0 COJAEPKAHUIO IIpeaIMeTa U METOJUYECKUM BompocaM. B mpouecce peanuzanuu
IIPOrpaMMbl MPOBOJIATCS JEKIUH, JJAOOPATOPHO-TIPAKTHYECKHE PabOThl, MyJIbTUMEANA-3aHSITHSI,
TEXHUUYECKHE COPEBHOBAHUS, WUIPHI, 3AIIMTHI IIPOEKTOB, SKCKypcuu. biarogaps Bo3MOXHOCTH
HArJSIIHOM JIEMOHCTPALMU SBICHUA M OOBEKTOB B JAMHAMHUKE IMPOUCXOAUT CTUMYIMPOBAHUE

HCIIPON3BOJILHOI'O BHUMAaHHA ,Z[CTGfI.



IIporpamma mnpenycMaTpUBaeT «O3HAKOMUTENIBHBIH» M «0a30BbIi» YpOBHHM OCBOEHUS
COJIepKaHUs MPOrpaMMBI, TPEAIOJIATAIOINE HCIIOIB30BaHUE OOIIETOCTYITHBIX YHUBEPCATbHBIX
dopM opraHuzanuy Marepuaza, MUHUMAIbHYIO M CPEIHIOI CIIOKHOCTh 33J]ad, MOCTaBICHHBIX
nepesa 00y4aronMMUCS.

Ileny: QopmupoBaHue y O0OydYarOLIMXCS KOMIIETEHLMH B 00JacTH IepeoBbIX
TEXHOJIOTUH, TPOTPaMMHUPOBAHMS,  JIOTHKH, ODJIEKTPOHMKH, CXEMOTEXHUKH, (U3UKH,
HCKYCCTBEHHOTO MHTEIJIEKTa, ocBoeHue «hard» m «softy koMmmeTeHuuit B mporecce M3ydeHus
MH(POPMALIMOHHBIX TEXHOJIOTUH /7151 IPUMEHEHHS K 3a/lauaM peaJbHOro MUpA.

3aoauu:

Obyuarowue:

- [O3HAKOMUTH C JOCTHXKEHMSIMU OTEUECTBEHHOM M MHPOBOM HAayKU U TEXHHUKH B
o0mactd  WMHPOPMALMOHHBIX  TEXHOJIOTHUH, DJIEKTPOHUKH, CXEMOTEXHUKH, TEXHOJOTHMA
UCKYCCTBEHHOI'O MHTEJIJIEKTA;

- [IO3HAKOMHUTb CO  CHEUUAIbHBIMU  (IPO(ECCHOHATBHBIMU) TEPMUHAMH U
HOHATUSIMY;

— 3aKpenuTh 0a3zoBble 00IIE00pa3oBaTelbHBIC 3HAHUA B 00JacTH  (U3HKH,
MaTeMaTHKH, HH(HOPMATUKH U (POPMHUPOBATH LIEIOCTHYIO HAYYHYIO KapTUHY MUDA;

- U3YYUTh OCHOBBI DJJIEKTPOHUKM M CXEMOTEXHHUKH, IIpolecc pa3padoTKH,
U3TOTOBJICHHS, TPOrPAMMUPOBAHUS U OTJIAJIKU MPOCTHIX MUKPOKOHTPOJUIEPHBIX CXEM Ha OCHOBE
00pa30BaTeNbHBIX 3JIEKTPOHHBIX HAOOPOB;

- HAY4YUTh CaMOCTOSITEIbHO HAXOJUTh HEOOXOANMYI0 MH(OpMAIHIO, OCPEACTBOM
CIIEMAJIbHOM JInTepaTypbl U IHTEpHET-pECypCoB;

- ocBamBaTh  «hard» u  «softy» kommereHuuu; QopMHpoBaTH  yMEHHUE
OpPUEHTUPOBATHCS Ha UJI€AIbHBIN KOHEUHBIH pe3ybTaT;

- Hay4YuTh pa3pabaThiBaTh MPOEKTHl, OOOCHOBHIBATH MPHUHATHIE pEUICHUS U
pean30BbIBaTh UX Ha MPAKTHKE;

- U3YYUTh AJITOPUTMBI, LIUKJIBl U OCHOBBI IPOTPAMMHUPOBAHUSHA SI3bIKAX CEMEWCTBA
«C

- chopmupoBath y 0OYyYalONIMXCS YCTOWYMBBIC 3HAHUS B O0JacCTH OOBEKTHO-
OpPUEHTUPOBAHHOTO NMPOTPAMMHUPOBAHMS;

- U3y4YUTh TEOPHH ABTOMATHYECKOTO YIpaBiieH s, yrpasieHus yepe3 Wi-Fi;

- JaTh OCHOBOIIOJIATAIOIINE HABBIKHU IS AalbHelero ocsoenus [T-nmpodeccwii;

- chopMHpPOBATh HABBIKH MTPAKTUYECKON PaOOTHI IO COOPKE UITAWKE AIEKTPHUECKUX

CXEM,



- chopMHpOBATh HABBIKK aHATIN3a U Pa3padOTKU CIOKHBIX SJEKTPUUECKUX CXEM.

Paszeusarowue:

- dbopMUpPOBATh HHTEPEC K TEXHUYECKUM 3HAHUSM;

— pa3BuBaTh y OOYYaAIOIMIUXCS JIOTUYECKOE MBIIUICHHUE, H300pPeTaTeNbHOCTD,
TEXHUUYECKOE, 00pa3Hoe, MPOCTPAHCTBEHHOE, a0CTPAKTHOE U KPUTHUYECKOE MBIIIIICHUE;

— GbopMUPOBATh YCTOWYHMBYIO Y4EOHYIO MOTHBAIMIO K JalbHEHIIEMY H3YYCHUIO
MH(OPMALIMOHHBIX TEXHOJIOTHI U TBOPUYECKOMY ITOUCKY;

- pa3BUBaTh BOJIO, TEPIIEHHWE, CAMOKOHTPOJb, BHUMAaHHE, MaMATh, (paHTazuio M
M300peTaTeNIbHOCTh (TBOPYECKUI MOTEHIMAI TMYHOCTH);

— pa3BUBaTh CIIOCOOHOCTh OCO3HAHHO CTAaBUThH Mepe] co00W KOHKpPETHBIC 3a]auH,
pa30uBaTh MX Ha OTAEIbHBIC ATAMbl U T0OMBATHCS WX BBIOJIHEHUS;

— CTUMYJIHMPOBATh IMO3HABATEIbHYI0 AaKTHBHOCTh OOYYAlOIIUXCS MOCPEACTBOM
BKJIFOYCHHUS! UX B PA3JIMYHBIC BUJIbI HAYYHO-UCCIIEIOBATEIbCKOM, MPOEKTHOW M KOHKYPCHOM
JIeSATEeTbHOCTH,

— pa3BuBaTh yMEHHUE pab0OTaTh KAKMHIUBHUIYAIbHO, TaK U B KOMAH/IE,

— pa3BUBATh CIIOCOOHOCTH Pa0OTATh B YCIOBHUSIX OTPaHUYCHUI;

- pa3BUBATh HABBIKU MPEJICTABIICHUS CBOETO MPOEKTA;

- MOJJIEPKaTh CAMOCTOATEILHOCTD B yU€OHO-TTO3HABATEILHON 1eATeIbHOCTH;

- pa3BHUBaTh CIIOCOOHOCTh K CAMOPEaIN3alliH U LIEJIeYCTPEMIEHHOCTH.

Bocnumamenwvhuie:

- BOCIIUTBIBATE YYBCTBO MNATPUOTHU3MA, TPAXKTAHCTBEHHOCTH, TOPIOCTH 3a
JOCTH)KEHUS] OTEUECTBEHHOM HAyKU U TEXHUKH;

- BOCITUTBIBATH JTUCIATUTMHUPOBAHHOCTb, CaMOOpTaHU3aIHIo, JTMYHYTO
OTBETCTBEHHOCTb 3a TOPYYEHHOE J€J0, CaMOCTOSTEIbHOCTb, YBaKEHHE K JIOASIM, YMEHHE
paboTaTh B KOJUIEKTUBE M YYBCTBO B3aMMOIIOMOIIIH;

- (dbopMHpOBaTH OPraHU3aTOPCKHE U JINJEPCKUE KAueCTBa;

- BOCIIUTHIBATH TPYJ0II00ME, aKKYpPATHOCTh U YBaXKEHHE K TPYLY;

- dbopMHpOBaTh TPAaBWIBHOE OTHOIIEHHE K YyCleXaM M HeyJdadaM, pa3BUBATh
YBEpEHHOCTH B cebe.

Bo3pacm odyuarouwguxcs: nporpaMma paccuuTaHa Ha oOydJarommxcs B Bo3pacte 9 — 18
JeT.

Hns  mogpoctkoB 9 — 13 7jer XapakTepHO caMOYTBEpXKICHHME, OYpHBI  pocT
CaMOCO3HaHUs, aKTUBHOE OCMBICICHHE OyAymiero. JTO MOpa IMOMCKOB, HAAEXK], MEUTaHHM.

[IpakTHyecku Bce ydaliuecs B 3TOM BO3pacTe CTPEMSITCS MPOHUKHYTh B CYIIHOCTb SIBJICHUUN
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MPUPOJBI U OOIIECTBEHHON KU3HU, OOBSICHUTh UX B3aUMOCBSI3U M B3auMo3aBUcUMOCTHU. [loutn
BCETJ]a 3TOMY COMYTCTBYET CTPEMJICHHE BBIPAOOTaTh COOCTBEHHYIO TOUYKY 3pPEHHS, J1aTh CBOIO
OLIGHKY MPOUCXOAAUIMM COOBITHSM. (CaMOCTOSTETbHOCTh MBIIUICHUSI B 3TOM BO3pacTe
NpUOOpeTaeT ONpeAeNAIoIUi XapakTep W KpallHe HeoOXoauMa JUIsi CaMOYTBEPKICHHS
auuHocTH. [lpu monmbope MaTepuanoB M IUIAHUPOBAHUM 3aHATHHA OyayT  MakCHMalbHO
YUUTBIBATHCSI OCOOCHHOCTH TPYIIBI, BKIIOYATHCS MOMCKOBBIE M HCCIEIOBATEIbCKHE METOBI,
HE00X0auMo 00y4yaTh MOAPOCTKOB BECTH JHAJIOT, TUCKYCCHIO.

JKu3HeHHbIE TIIaHBI, IIEHHOCTHBIC OPHUEHTAllMU CTApIIUX IKOJIbHUKOB (14 — 18 iner),
CTOAIIUX Ha MOpOre BbIOOpa NMpodeccuu, OTIINYAOTCs pe3koil nuddepeniuanyei mo uHTEpecam
U HaMEpPEHUsSIM, HO COBIIAJAIOT B IIABHOM — KaXKIBIA XOUET 3aHATh IOCTOMHOE MECTO B )KH3HH,
MOJIyYUTh MUHTEPECHYIO paboOTy, XOpOIIO 3apadaTbiBaTh, UMETh CUACTIMBYIO CEMbIO. XOpollei
npodeccueil Ha3pIBAIOT TY, IJI€ MOXKHO peaIn30BaTh CBOU CIOCOOHOCTH.

B moapocTkoBOM U IOHOIIECKOM BO3pacTe HAWyYIIHE Pe3yiIbTaThl OOHApPYKUBAIOTCS
[pY TPYNIIOBOH TMYHOCTHO-OPUEHTUPOBAHHON padoTe.

Cpoku peanuzayuu: iporpaMMa paccuyuTaHa Ha 2 roja, oomuil oobeM — 216 gacos (7
Mojynen):

- 1-if ron o3HakomMHTENbHBINH ypoBeHb — 108 wacoB (4 momyns:35; 27, 34; 12
9acoB);

— 2-1 oy 6a3oBbIid ypoBeHb — 108 wacoB (3 moayns:54; 42; 12 gacos).

Pesrcum 3anamuii:

— JUIs 00ydJaroLIuXcsl MiIaIIero Bo3pacra (10 14 aer)3ansaTust npoBoAsTcs 2 pas3a B
Hesemo 1o 1 1 2 akaJeMMUYeCcKUX Yaca ¢ IepepbIBOM;

- Juis  oOyvaromuxcst crapuiero Bo3pacta (oT 14 ner u crapmie) 3aHATHA
npoBoAsATCs 1 pa3 B HEJENIO 1Mo 3 akaJeMHUYeCKHX Yaca ¢ IBYMs MepephIBaMH.

Hanonnaemocms  yuebnvix cpynn: Habop OOydJarOnIMXcsi MPOBOAMTCS  0e3
npeBapuTenbHOro oToopa. @opmupoBanue rpymni oT 10 yenosek.

Dopmul opzanuzayuu OeamenabHOCmU: 3aHATUS HOCAT TMOKMH XapakTep C Y4eTOM
OpPEINOYTEeHUH, CIOCOOHOCTE W BO3pPAacTHBIX OcoOeHHocTell oOywaromuxcs. Iloctpoenue
3aHATHUS BKJIIOYAET B ceOs (DpOHTANBHYIO, MHIAMBUIYAIBHYIO U TPYIIOBYIO paloTy, a Takke
HEKOTOPBIA COPEBHOBATENBHBIN 2JIEMEHT.

Dopmul 0oOyuenun:

- Oecena;

- JCKIUS;

- n1abopaTOpHO-TIpaKTUYECKast padboTa;
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- TEXHUYECKOE COPEBHOBAHMUE;

- urpa;

- 3alllUTa MPOEKTOB;

- SKCKYpCHS;

- KEHC.

IInanupyemvie pesynomamer:

JluunocmHubie:

- rpaKaaHCKask HICHTUIHOCTh O0YYarOIINXCS;

- YyBCTBO JIFOOBU K POJIMHE, K €€ MIPUPOE, KYJIbType, HAYKe;

- YyBCTBO TOpPJOCTH 32 CBOKO CTpaHy, JesATeled HaykKu, MOpPOrpaMMHCTOB H
AJIEKTPOHIIIUKOB;

- dbopMUpOBaHHE YBaXKUTEIHLHOTO OTHOILIEHHUS K MHOMY MHEHUIO, UY)KUM MM U
TEXHOJIOTHUSIM;

- MOJIOKUTEIBHOE OTHOILIEHUE K IMPOLECCY yUYeHHUs, K MPUOOPETEHUI0 3HAHUN U
YMEHUH, CTPEMIICHHUE MPEO0I0JIEBATh BOSHUKAIOIINE 3aTPYAHEHUS;

- HaJM4Yhe MOTHBAIMM K TBOPYECKOMY TpPyAy H OEpPEeKHOMY OTHOIICHHUIO K
MaTepUaIbHBIM U TYXOBHBIM IIEHHOCTSM, (DOPMHUPOBAHNE YCTAHOBKH Ha O€30TIaCHBIN TPY/I;

- HavyaJIbHbIE HABBIKM CAMOPETYJISIINN;

- c(hOpMUPOBAHHOCTh IICHHOCTHBIX OTHOIICHUH, oOydarommxcs K cebe, Apyrum
yY4acTHHUKaM 00pa30oBaTeIBHOTO IIpoIlecca, CaMOMYy O0pa30oBaTEILHOMY TMPOIECCY U  €ro
pe3ynbTaTam.

Memanpeomemuvie:

Ilo3nasamenvnuvie:

— MCIIONIb30BATh M AaHATTU3UPOBATH PA3IMYHbIE HCTOYHUKN UHGOPMAIUY;

— peoOpa3oBHIBAThH MO3HABATEIBHYIO 33/1a4y B MPAKTUYECKYIO;

— BBIICNIATH TJIABHOE, OCYIIECTBISATH BbIOOp Hambonee 3(h(PEeKTUBHBIX CIIOCOOOB
peleHus;

- MIPOTHO3HPOBATH PE3YJIbTAT.

Pezynamusnvie:

— IUTAHUPOBATh, KOHTPOJIMPOBATh U OIEHUBATh YUeOHBIC JCWCTBUS B COOTBETCTBUU
C TIOCTaBJICHHOM 3a7jaueil U yCIoBHeM e€ pean3aliuu B Mpollecce MO3HAHUS;

- NOHUMATh MPUYMHBI YCIIeXa/Heycrexa yueOHOH e TeIbHOCTH;

- KOHCTPYKTUBHO JIECTBOBATh J1aXKe B CUTYyAIlUsIX HE yCIiexa,
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— CaMOCTOSITEJIbHO YYUTHIBaTh BBIJCIICHHBIE I€1arOoroM OPHEHTUPHI JEHCTBUS B
HOBOM MaTepHale;

- BHOCHUTh KOPPEKTHUBBI B JICMCTBHE TOCJE €r0 3aBEpIICHUS HAa OCHOBE OIEHKH U
ydeTa XxapakTepa CIeJIaHHbIX OITHOOK;

- aJICKBaTHO BOCHPHHHMATh MPEJIOKEHUS W OIEHKY I1e1aroroB, TOBApHUIEH H
poauTeneit;

- TOTOBHOCTb OIICHMBAaTh CBOW TpyA, NIPUHUMATh OICHKH OJIHOKJIACCHUKOB,
M1€J1aroroB, pOJAUTEIICH.

Kommynuxamuenvie:

- YYUTHIBATh PAa3HbIE MHEHUSI © HHTEPEChI 1 00OCHOBBIBATH CBOIO MO3UIIHIO;

- OPUXOJUTh K OOLIEMYy pEIICHHI0O B COBMECTHOW pabore (COTpyaHUYATH C
OJHOKJIACCHUKAMHU );

- COTPYIHUYATH C B3POCIBIMHU U CBEPCTHUKAMH B PA3HBIX COIIMABHBIX CUTYAIUsX;

- HC CO31aBaThb KOH(I)J'II/IKTOB U HAXOAHUTb BBIXOAbI U3 CIIOPHBIX CHTyaHHﬁ.

HpedMemele pe3yivmanivl.

MO,I[y.TIBHBIfI MMPUHOHUIT TTOCTPOCHUSA TPOTpaMMBI HNPCAIIOIAracT OMMUCAHUC MPCAMCETHBIX

PE3yJIbTAaTOB B KaX/10M KOHKPETHOM MOJYJIE.
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KPUTEPUU OLIEHKHW 3HAHWM, YMEHUI U HABBIKOB TP OCBOEHUH
IMPOI'PAMMBbI

Juarnoctuka 3¢QeKTUBHOCTH 00pa30BaTEILHOTO MPOIEcCa OCYIIECTBISIETCSI B TCUCHUE
BCEro cpoka peanuzauuu IIporpammbl. OTO MOMOraeT CBOEBPEMEHHO BBISBIIATH MPOOENbI B
3HAHUAX, YMEHMSIX OOydYaroIuxcs, IUIAaHUPOBaThb KOPPEKLUUOHHYIO palboTy, OTCIEKHUBATh
OUHAMUKY pa3BuTHs getedd. s oueHkd dS¢G(GEeKTUBHOCTH OCBOEHHS 00pa30BaTENIbHOM
[IporpaMMbl B Te€4YeHHME IrOJa MCIOJIb3YETCS BXOJHAs, MPOMEXKYTOUYHas (KaKIbli MOAYJb) U
UTOrOBasi JMAarHOCTUKU PpE3yJlbTATOB OCBOEHUS Iporpammsl. lIpm 3TOM HCHOIB3YHOTCS
ClIeAyIOlIMe  METOJbl  JUAarHOCTUKU:  coOeceloBaHUE,  HAOJIOJEHHE, TECTUPOBAHHE,
CaMOCTOSITENIbHBIE M TPAaKTUYECKUE paboThl, Ja00paTOPHO-TIPAKTHYECKUE PAOOTHI, TBOPUYECKHE
3a/laHusl, KOHKYPCBHI, BBICTaBKH, COpPEBHOBAaHMS, AaHKETUPOBAHME, CAMOOLIEHKAa W B3aWMHas
OLIEHKa 00yYaromuxcs.

ITpumensiercs 3-x OamipHasi cCUCTEMa OLICHKH 3HaHUI, yMEHUH M HaBBIKOB OOYUYaIOLIMXCS
(BbLIENIACTCSA TPU YpPOBHS: BBICOKWMN, CpeAHMM, HU3KHi). MTOroBas orneHka pe3yibTaTUBHOCTH
OCBOEHUS IIPOrpaMMBbl ITPOBOJUTCS MYTEM BBIYMCIEHUS CPEAHETO MOKAa3aTessl, OCHOBBIBAsCH Ha
CYMMAapHOM COCTAaBJIAIOLIEH 110 UTOTaM BXOJHOW, IPOMEKYTOYHOW U UTOTOBOM AMATHOCTHK.

JlnarHocTHYECKHE KapThl OLIEHKH pEe3YJNbTATUBHOCTH YYAIUXCSl O3HAKOMMTEIBHOTO
ypoBHS (1-ro roma oOydeHus) HMpHUBEAEHbI B HpuiiokeHHu 1, 0azoBoro ypoBHs (2-ro roja
o0OyueHus1) — B npusoxxeHuu 2. [IpoTokosbl pe3ynbTaToB aTTeCTallUK MEPBOTO U BTOPOIO roja
00y4yeHHsI TPUBEJICHBI B IPHIIOKEHUH 3.

Huskuii ypoBeHb OCBOEHHS NporpaMmbl: peOEHOK oBiazen mMeHee yeM 50% (menee 27

0asIoB — nepBbIi roa o0yueHus, MeHee 24 6aioB — BTOPOW roji 00y4deHHs) IPeayCMOTPEHHBIX
3HaHWM, YMEHUI U HAaBBIKOB, WCIBITHIBAET CEPhE3HBIE 3aTPYAHEHHs] NpHU paboTe ¢ yuyeOHBIM
MaTEepUaIoOM; B COCTOSIHUY BBIIOJIHATH JIUIIb IPOCTENIINE TPAKTUYECKHE 3aJaHus Telarora.

CpenHuil ypoBeHb OCBOEHHS MPOrpaMMbl: 00BbEM YCBOEHHBIX 3HAHHUM, MPUOOPETEHHBIX

yMEHHI ¥ HaBBIKOB coctamisieT 50— 69% (27 — 37 GamwioB — nepBbiii rog oOyuenus, 24 —33
Oayuta — BTOpOM roja oOy4deHus); paboTaeT ¢ yuyeOHBIM MaTepuajoM C IOMOIIBIO Tearora; B
OCHOBHOM, BBINIOJHSET 3a/JaHUsl Ha OCHOBE 0Opasla; yJIOBIETBOPUTEIBHO BJaJeeT
TEOpeTHYecKol uHpopMaluel Mo TeMaM Kypca, YMEET TIOJIb30BaThCs JIMTEpaTypord u
AIIEKTPOHHBIMU HCTOYHUKAMH WH(POPMAIINH.

BbIcOknii ypoBeHb OCBOCHHMsSI MPOrpaMMbl: yuarnuiics osnaaena Ha 70-100% (38 — 54

Oamuta — nepBblit o 00ydeHus, 34 — 48 OanoB — BTOpPOW roj] 00y4eHHs) IPEayCMOTPEHHBIM
IporpaMMoil y4eOHBIM IJIaHOM; PabOTaeT ¢ y4yeOHBIMH MaTepHallaMH CaMOCTOSTENIbHO, HE

HCIBITBIBAET OCOOBIX pr,HHOCTeI)’I; BBITIOJHACT IMPAKTUYCCKHUE 3alaHUuA C JJIEMCHTaMU
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TBOPYECTBA; CBOOOIHO BJIaJICET TEOPETHUCCKONW MH(OPMAIHEH 110 KypCy, yMEET aHaTH3UPOBaTh
U IPUMEHATH TOTY4YEeHHYI0 HH(POPMAIIMIO Ha TPAKTHKE.
Dopmbl KOHMPONSL KAUECM A 00PA306AM ENbHO20 NPOUECCA:

— cobecenoBanue;

— HaOmomeHue;

— TeCTHpOBAHHUE;

—  caMOCTOSATENIbHbIEC U JJA00OPATOPHO-TIPAKTHYECCKHIE PAOOTHI;

—  BBINOJHEHHE TBOPYCCKUX 3aaHHUM;

— yqaCTI/Ie B KOHKypcaX, BBICTaBKax, COpeBHOBaHI/IHX;

— AHKCTHUPOBAHMUC,

— CaMOOIL€CHKAa U B3aMMHas OLICHKa O6y‘laIOH_II/IMI/IC$I pa60T Apyr aApyra.

15



YUEBHBIN IJIAH IEPBOI'O I'OJIA OBYUEHUSI(O3HAKOMUTEJILHBIN

YPOBEHD)
Ne HasBamie MoLvJIs KosuvecTBo yacoB
MOJYJISA o Bcero Teopus IIpakTHka
1 «[IporpammupoBaHUe HA S3BIKE BHICOKOTO 35 17 18
YPOBHS»
2. «OCHOBBI 3JIEKTPOHUKH U CXEMOTEXHUKHY 27 23 4
3. «Pabora ¢ Arduinoy» 34 4 30
4 «3HAKOMCTBO ¢ Xal-TEK [IEXOM)» 12 5) 7
NUTOro 108 49 59

1. Moayasb «IIporpaMMHupoBaHue HA A3bIKE BHICOKOTO0 YPOBHSI»

Ilens:hopmupoBanre y OOydYalOmIMXCS KOMIIETEHIMH B OOJIACTH  TIEPEIOBBIX
TEXHOJIOTHI, TPOrpaMMUPOBaHUs, JIOTUKU, UCKYCCTBEHHOTO HMHTEIUIeKTa, ocBoeHue «hard» u
«soft» koMmIeTeHIIUH B TIpoIecCce 3YUECHHUS SI3bIKa MPOTPAMMHPOBAHUS BBICOKOTO YPOBHSL.

3aoauu:

Obyuarowue:

- [O3HAKOMHUTb C JOCTM)KEHUSMU OTE€YECTBEHHON M MUPOBON Hayku B 00JaCTH
POrpaMMHUPOBAHHUS, TEXHOJIOIMI HCKYCCTBEHHOI'O MHTEIIEKTA, KOMIIbIOTEPHBIX TEXHOJIOTUH;

- MO3HAKOMHUTh CO CHEUUAIbHBIMH  (IPO(ECCHOHATBHBIMU) TEPMUHAMH U
MOHATHUSIMH;

— 3aKpEenuTh 0a3oBbIe 00111e00pazoBaTebHbIC 3HAHUS B obnactu
UHPOPMATUKU,MAaTEMAaTHKU 1 (POPMUPOBATH LIEIOCTHYIO HAYYHYIO KAPTUHY MUDA;

- U3YYUTh OCHOBBI TNPOTPAaMMHUpPOBAHUsS, COCTaB fA3bIKa, OIepaluu, 0a30BbIe
KOHCTPYKLIUH, ONIEpaTOPbl, MACCHBBHI;

- (dbopMHpOBaTH yMEHHE OPUEHTHPOBATHCS HA U/ICATBHBIN KOHEUHBIH pe3ybTarT.

Pazsusarowue:

- dbopMHUpPOBATh UHTEPEC K TEXHUISCKUM 3HAHUSIM;

- pa3BUBaTh y OOYYAIOMUXCA TEXHUYECKOE MBIIUICHUE, HW300peTaTebHOCTb,
o0pa3Hoe, TPOCTPAHCTBEHHOE, a0CTPAKTHOE, IOTUYECKOE U KPUTHIECKOE MBIIIUICHUE;

— bopMHUpPOBATh YCTOMYHMBYIO YYEOHYIO MOTHBAIIMIO K JalbHEHUIIEMY H3YUYEHUIO
MpOrpaMMHUPOBaHUS U TBOPUECKOMY TTOUCKY;

- pa3BUBaTh BOJIIO, TEPIICHHE, CAMOKOHTPOJIb, BHUMAaHHE, MaMsiTh, (DaHTa3ui0 M
M300peTaTeNIbHOCTh (TBOPUYECKUI MOTEHINAI THYHOCTH);

- pa3BUBaTh CIIOCOOHOCTH OCO3HAHHO CTaBUThH Iepes] coOO0N KOHKPETHBIE 33/1ayH,

pa36I/IBaTB HUX Ha OTACJIbHBIC 3TAallbl U IIOGI/IBaTBCH HUX BBINIOJTHCHU A,
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- pa3BUBaTh yMEHHUE paboTaTh B KOMaH/E U MHIUBUAYAIBHO;
- pa3BUBATh CIOCOOHOCTH PadOTATh B YCIOBUSAX OTPAHUYCHUH.

Bocnumamenvnbie:

— BOCIIUTHIBATh UYYBCTBO MAaTPUOTU3MA, TPAXKJAHCTBEHHOCTH, TOPJOCTH 3a
JOCTHKEHHS] OTEYECTBEHHOM HAYKU U TEXHUKH;

— BOCITUTHIBATH JUCUUIITMHUPOBAHHOCTb, CaMOOpraHu3aluIo, JUYHYIO
OTBETCTBEHHOCTh 3a MOPYYEHHOE JIEJI0, CaMOCTOSITENIbHOCTh, YBOKEHHE K JIIOISIM, YMEHHE
paboTath B KOJJIEKTUBE U YYBCTBO B3aMMOIIOMOIIIH;

- dbopMUpOBaTH OPraHU3aTOPCKUE U JINJEPCKHIE KauecTBa;

— BOCIHUTHIBATH TPYAOIIO0HE, aKKYPAaTHOCTh U YBaKEHUE K TPYLY;

- dbopMHUpoOBaTh MPaBWILHOE OTHOIIEHHWE K YCIleXaM MW HeyJadaM, pa3BUBATh
YBEPEHHOCTH B ceOe.

Ilpeomemmnnie oxcudaemole pe3yibmamnol.

Obyuarowuiicss 0oaHCeH 3HAMb:

- UCTOPUIO pa3BUTHUS MH(OPMALMOHHBIX TEXHOJIOTUH, nokoaeHue 1T, npukiagHoe
WCIIOJIb30BAaHNE U NIEPCIEKTUBBI pa3BuThs IT;

- ycTpoiicTBO M npuHIUIEl padoTsl ¢ [1K;

- COCTaB U S3bIKM IPOIPaMMHUPOBAHHS;

- cpeny paspaborku MS VisualStudio;

- NIEPEMEHHBIE U TUIIBI JaHHBIX;

- 0a30BbIe KOHCTPYKIIUH;

- ONEPATOPHI BETBIICHHUS], INKJIA, U ITIEpeJady YIIPaBICHUS;

- MaCCHUBBI.

Obyuarwuticst 00aAHCeH YMemb:

- ycTaHaBJIMBaTh cpeny paspaborku MS VisualStudio;
- pa3pabatbiBath nporpammy Ha C++;

- BBITIOJIHSTH KOMITAISIHIO M OTJIQXKUBAThH TPOTPAMMBIL;
- OOBSBIIATH IEPEMECHHbBIC, KOHCTAHTBI;

- BBITIOJIHATD OIIEpAllvU ITPUCBAWBAHUA

- paboTaTh ¢ onepaTopamu.

Obvuarowutics doadicen npuobpecmi HABbIK:

- HanucaHus nporpamm Ha C++;
- pabotsI B cpeae paspaborku MS VisualStudio;

- paboTHI C OTIepaTOpaMu;
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— paboTHI C IUKIAMH;

- paboThI C MACCUBaMU.

YyeOHo-TeMaTHYECKHI IIJIAH

KoJ1-Bo yacos D®opMbI KOHTPOJIs1/
Ne Tema 3ansaTus
Teopus | IlpakTuka | Beero arrecTanu
BBoanoe 3ansarue.
1 Wucrpykrax no Th. 5 9 CobecenoBanue,
" | DKCKypcusi IO MUHU- AHKETUPOBAHUE.
TEXHOMAPKY.
2. | Beenenue B IT. 1 1 Cobecenopane,
TECTHUPOBAHUE.
3 YCTpONCTBO U IPUHLIUTIBI 1 1 9 CobecenoBanue,
" | pabotsi ¢ [TK. caMoCTOsITeNIbHas padoTa.
4. | IIporpammupoBaHue. 1 1 CobecenoBanue.
Baenenne s CobOecenoBanue,
5. | mporpaMMHupoBaHUE Ha 1 1 2
Cit. TECTHUPOBAHUE.
6. | CocrasB s3bIKa. 2 2 Habmonenne,
co0eceloBaHueE.
7 [lepemeHHbIE U TUIIBI 1 1 2 CobecenoBanue,
" | maHHBIX. IpaKkTU4YeCcKasi padora.
8. | Onepanumu. 1 1 2 Cobecenopanne,
camocTosITeNnbHas padoTa.
HaoOmroneunue,
camocTosITeNbHas pabora,
9. | Bepaxkenus. 1 2 3 TBOPYECKOE 3a/IaHHeE,
CaMOOIIEHKa U B3auMHas
OIICHKA.
10. | ba3oBbIe KOHCTPYKIIUH. 1 1 Habmoznenwe,
co0ece/loBaHueE.
HaGmronenue,
camocTosITeNnbHas pabora,
11. | OnepaTopbl BEeTBIECHHUS. 1 2 3 TBOPUYECKOE 3a/laHuUE,
CaMOOIICHKA ¥ B3aWMHast
OLICHKA.
HaoOmroneunue,
camocTosITeNbHas pabora,
12. | OnepaTops! HKIIA. 2 6 8 TBOPYECKOE 3a/IaHHeE,
CaMOOIIEHKa U B3auMHast
OIICHKA.
13. Omneparopsl iepeaayn 1 5 3 CobecenoBanue,
yIpaBJIeHUS. MpaKTH4eckas padbora.
14. | MaccuBEL 1 2 3 Cobecenopanne,
npakTuyeckas padora.
Hroro: 17 18 35
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CoaepixaHue nmporpaMmbl MOYJIsI

Tema 1. Bognoe 3anstue. MucTpykTax no Th. Dkckypcus 1o MUHU-TEXHOIAPKY.

Teopusa: 3HakOMCTBO C JesATenbHOCThIO «IT kBaHTa». MHCTpyKTaX NO TEXHHUKE
6e3onacHocTH mipu padote B «IT kBanTey». [lman paboTel Ha yueOHBIN TO1. DKCKYPCHS 110 MUHHU-
TEXHOMNAapKy, JEMOHCTPALIMS U3TOTOBJIEHHBIX YCTPOUCTB U CHUCTEM.

Tema 2. Beenenue B IT.

Teopus: Yrto takoe IT. Mcropus pazButusi HHPOPMAITMOHHBIX TeXHONOTUH. [lokoneHue
IT. ITpukiianHO€ UCOJIB30BAHKUE U IEPCIIEKTUBBI pa3BuTus IT.

Tema 3. YcrpoiicTBo u npunIuib! padotsl ¢ [1K.

Teopusa: YcrpoiictBo IIK. Britouenue, BbikimtoueHue u nepesarpyska IIK. Pabora c
okHamu. PaboTta ¢ mankamu u Qaitnamu. Pacimmpenwst ¢aitios.

IIpaxmuxa: 3akperuieHne U3y4eHHOTO MaTepuaia Mpu camocToaTeabHoi padore ¢ I1K.

Tema 4. [IporpammupoBaHue.

Teopusa: Yo Takoe nporpaMmupoBaHnue. Uto Takoe nporpamma 1 Kyza €€ nucaTh. 3a4eM
HY)KHBl SI3bIKM MPOTPaMMHPOBAHUS. SfI3bIKM IPOrpaMMHUPOBAHUS M UX BHJIBL. SI3bIKH
[IPOrpaMMHUPOBaHUs BEICOKOTO ypoBHs. [IporpammMmupoBanue Ha s13bIKE BBICOKOT'O YPOBHSI.

Tema S. Beenenue B nporpamMmmupoBanue Ha C++.

Teopus: YcranoBka cpensl paspadotku MS VisualStudio. Cospanne npoekra. Ilepsast
nporpamma Ha C++. Onucanue cuntakcuca. Komnmsinys u 3amyck. OmmOKy mpu KOMITUISIIIN.

IIpaxmuxa: YcranoBka cpenpl paspabotku MSVisualStudio. 3amyck MSVisualStudio,
co3faHue HoBoro npoekra C++. Hanucanne, KoMIWIALKA U OTJIaiKa IEPBOM IPOrpaMMBbl.

Tema 6. CocTaB s13bIKa.

Teopusa: CocraB sa3bika C++: angaBuT sA3bIKa, JIEKCEMBI, BBIPAXKEHUS, ONIEPATOPHI, OJIOKU.
Bugpl nekceM: uaeHTU(PHUKATOPDI, KIIFOYEBBIE CIIOBA, 3HAKU ONepaluii, KOHCTaHThI, pa3AeIUTENH.
KommeHTapuu, uX BHIBI M JUISL 4€ro MCHoib3ytoTcs. Box / BeiBoj maHHbIX. Kak pabotaer
KOMITUJISITOP.

Tema 7. [lepeMeHHBIE U TUTIBI JaHHBIX.

Teopusa: KoHuenuus TunoB AaHHbIX. UTO ompenensier TUN AaHHbIX. OCHOBHBIE THUIIBI
naHHbIX C++. Tun nanHeix void. IlepemeHHble M KOHCTAaHTHI. Vcmonb30BaHUE MEPEMEHHBIX U
KOHCTaHT B mporpamMmmupoBaHuu. OOBsSBIEHHE TEPEMEHHOW, KOHCTAHTHL. Oneparus
IpUCBaUBaHMUSL.

IIpakmuxa: Co3naHue MporpamMmbl ¢ OOBSBICHHEM NEPEMEHHBIX M KOHCTAHT pa3HbIX

tunos. [IpucsanBanue 3HayeHuil. Mi3MeHeHue 3HaueHU.
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Tema 8. Onepanun.

Teopus: Omnepaumu W ux Buabl. Omnepanasl, 3Haku omnepauuid. IlpedukcHas wu
NOCT(UKCHBIE 3aIMCH OTIEPALIUH.

IIpakmuxa: Co31aHue NporpaMmbl C UCIOIb30BAHUEM PA3IMUHBIX ONEpaLUi.

Tema 9. BoipaxeHnus.

Teopus: Beipaxkenus. Ilpuopurer BbImonHeHus omepauuid. [IpeoOpasoBanue THUIIOB
JTAaHHBIX.

IIpakmuxa: Kelic «ABTOMaTu4yeckoe BBbIYUCIEHHE O00BEMOB (QUIyp» (MpakTHUecKas
paboTa IO HANMCAaHMIO MPOrpaMMbl, OTJIAJIKE, TECTUPOBAHMIO M IPOBEPKE BEPHOCTH
BBIYHCIICHUIA).

Tema 10. bazoBble KOHCTPYKIIMH.

Teopus: ba3zoBble KOHCTPYKLIHMU CTPYKTYPHOI'O MPOIpPaMMMPOBAHUS, UX OCOOCHHOCTH,
npuMeHeHue U Buiabl. CrenoBaHMe, BETBJIIEHHME U LUKI. BiokeHue 0a30BBIX KOHCTPYKIHM.
Omneparop «BbIpaXKEHUE.

Tema 11. OnepaTopbl BETBIICHUS.

Teopus: OnepaTopbl BEeTBIEHHs. YCIOBHBIM omeparop if, mpoBepka yclIoBHS, BETBH,
CTPYKTypHasi cxema, mpuMmeHenue. Onepatop switch, Ha3HaueHue, CTPYKTypHas cxema. Brixon
13 MEePEKIII0YaTeNis ¢ TOMOIIBIO onepaTopoB break u return.

Ilpakmuka: Keiic «BpluncauTenh CTOMMOCTH TOKYIKH CO CKHUJIKOW U 0e3»
(mpakTuveckas paboTa MO HAMHMCAHUIO IMPOTPAMMBI, OTIaJKe, TECTHPOBAHUIO U IPOBEPKE
BEPHOCTHU BBIYMCIICHUH).

Tema 12. Oneparopsl UKIA.

Teopusa: Omeparopbl nukia. Teno 1uKIa, HayalbHbIE YCTAaHOBKH, MOJAMU(DUKAIMSL
napaMerpa LUKJIA, [IPOBEPKA YCIOBHS IPOJOJDKEHHUS BBIIOJHEHUS LMKIA. Mrepanuu nukia.
[uknel ¢ HpenyclioBUEM M TIOCTYCIOBHEM W HX CTPYKTYpHbIE cXeMbl. [IpuHynuTenbHOe
3aBeplIeHne utepauuu win 1ukia. Hukn ¢ mapamerpom (for), nuki ¢ npenycinosuem (while) u
UK ¢ nocrycinoBueM (dowhile). [lpumenenue nUKIIoB.

IIpakmuxa:Keiicol: «Yranait uncno», «Ckinagy u «Crnopr3anm» (mpakTudeckue padoThl 1Mo
HaMMCaHUIO MPOTPaMMBI, OTJIAJIKE, TECTUPOBAHUIO U MIPOBEPKE BEPHOCTH BHIYUCICHUN).

Tema 13. Oneparopsl epegaun ynpapieHUsI.

Teopusa: OmepaTopbl MepeAadd yIOpaBlieHUs: onepartop Oe3yciIOBHOro Iepexoia goto,
oreparop BbIXoJa U3 IMKJa break, omepaTop nepexoja K cleaymoomeil uTepaluu uKiIa continue,
oreparop Bo3Bpara u3 pyHkiuu return. [lppumeHenne onepaTopoB nepeaayn yrnpaBiIeHUs.

Ilpakmuka: Co3naHue NpPOrpaMMbl C  HCIOJIb30BAaHMEM ONEPATOPOB  Ieperadyu

yIpaBiIeHUS pa3HbIX TUIIOB. TecTupoBaHNE TPOrPAMMBI.
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Tema 14. Maccussl.

Teopusa: Yro Ttakoe MaccuB. PasmepHocTs MaccuBa. Buael maccusos. IlpaBuna
HyMmepanuu MaccuBa. Munuekc wmaccuBa. [lpumenenune maccuBoB. COpPTHUPOBKA MAacCHBOB.
CopTtupoBKa MaccuBa METOJIOM BbIOOpA.

IIpakmuxa: Co3laHue NporpaMMbl COPTHPOBKHM LEJIOYMCIEHHOTO MacCuBa METOJIOM

BbIOOpKU. TecTupoBaHuE NPOrpaMMBbl.

2. MO}IyJ’Ib «OCHOBBI JICKTPOHUKHA U CXEMOTECXHUKH)>

Ieny: dopmupoBanue y oOOydaOIIMXCS KOMIETEHIIMA B O0JacTH TEPEIOBBIX
TEXHOJIOTHH, AJICKTPOHHUKH, CXEMOTEXHHUKH, (Pu3nku, ocBoeHue «hard» u «softy xommereHuuii B
Mpolecce H3YYCHHS 3aKOHOB JJICKTPUYECTBA, OJIIGKTPUYCCKUX JJIEMEHTOB W CXEM s
MIPUMEHEHHUS K 33/1a4aM PealbHOTO MUPA.

3aoauu:

Obyuarowue:

- MO3HAKOMHUTH C JOCTH)KEHUSMU OTEYECTBEHHON M MHUpPOBOM Hayku B 00JacTu
CXEMOTEXHHUKH, JICKTPOHUKH M KOMIIBIOTEPHBIX TEXHOJIOTHH;

- MO3HAKOMHUTh CO  CHEHUANbHBIMH  (MpO(ecCHOHANBPHBIMU) TEPMUHAMH U
IOHATHSIMUY,

- 3aKpenuTh 0a3oBbIe 0OIIe0Opa3oBaTeibHbIe 3HAHUA B o0OmacTu (pu3MKH,
MaTeMaTHKHU, HHPOPMATHKU B POPMHUPOBATH IEIOCTHYIO HAYYHYIO KapTUHY MHPA,

- U3YYUTh OCHOBBI SJIEKTPOHUKH, CXEMOTEXHHUKH.

Paszeusarowue:

- (dbopMHpOBaTh UHTEPEC K TEXHUUYECKUM 3HAHUSM;

- pa3BUBaTh y OOY4YalOLIMXCAd TEXHUYECKOE MBIIUIEHHE, H300peTaTeNbHOCTb,
o0pa3Hoe, MPOCTPAHCTBEHHOE, a0CTPAKTHOE, JIOTHYECKOE U KPUTHUUYECKOE MBIIIJICHUE;

- (dbopMHpOBaTh YCTOWYMBYIO Y4E€OHYI0 MOTHBAIMIO K JallbHEHIIEMY H3y4EHHUIO
SJICKTPOHUKHU U CXEMOTCXHHUKHU U TBOPUYCCKOMY ITOHCKY,

- pa3BUBaTh BOJIO, TEPIEHUE, CAMOKOHTPOJIb, BHHUMAaHUE, MaMATh, (aHTA3UI0 U
M300peTaTeNIbHOCTh (TBOPYECKUI MOTEHIMAI TUYHOCTH);

- pa3BUBaTh CHOCOOHOCTH OCO3HAHHO CTaBUTh Iepes co0OW KOHKPETHBIE 3a/lauH,
p336I/IBaTB HUX Ha OTACJIBHBIC 3TAallbl 1 )106I/IBaTBC$I X BBIITOJIHCHUA,

- pa3BUBaTh yMEHUE paboTaTh B KOMAHJE U UHIUBUAYAIIBHO;

- pa3BUBATh CIOCOOHOCTH PabOTaTh B YCIOBUSAX OTPAaHUYCHUH.
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Bocnumamenvnbie:

- BOCIHUTHIBATh YYBCTBO MAaTPHOTU3MA, TPaXTAHCTBEHHOCTH, TOPJOCTH 3a
JIOCTH>KCHHS] OTE€UECTBEHHON HAYKU U TEXHUKU;

- BOCIHUTHIBATh JTUCIUILIMHUPOBAHHOCTb, caMOOpraHu3alHIo, JTUYHYIO
OTBETCTBEHHOCTb 3@ IOPYYEHHOE JEJ0, CaMOCTOSATENbHOCTh, YBAXEHHE K JIIOJSAM, YMEHHE
paboTaTh B KOJUIEKTHBE U YyBCTBO B3aUMOIIOMOIIIH;

— (dopMHpOBATH OPTaHU3ATOPCKHE U JINJCPCKUE KAueCTBA;

- BOCIHTHIBAThH TPYAOIIO0HE, aKKypaTHOCTh U YBaXKEHUE K TPYLY;

- dbopMupoBaTh MpaBWIbHOE OTHOILIEHHE K YCIeXaM W HeyJauyaMm, pa3BHUBaTh
YBEPEHHOCTb B ce0e.

Ilpeomemmnbnie oxcudaemole pe3yibmamnol.

Obyuarowuticst 00a4CeH 3HAmMb.

- TEXHUKY 0€30IaCHOCTH MpHU COOPKE U anpoOaIuu JIEKTPUUECKUX CXEM;

- METO/Ibl YIPABJICHUS JIEKTPUUECKUMH DJIEMEHTAMU,

- CXEMBI MMOJKIIFOUCHHUS SJIEMEHTOB 1IETTH;

— YCTPOMCTBO U paboTy  SJIEKTPUYECKUX  DJIIEMEHTOB,  pa3Hble  BHUJbI
ANEKTPOABUTaTENEN U CEPBOIIPUBOJIOB.

Obyuarwutics 00IXHCeH YMEemb:

- pa3pabarbIBaTh JIEKTPUUECKUE CXEMBI;

- IIPOU3BOJUTH MOHTaX 2JIEMEHTOB LIEMH;

- IIPOU3BOJUTH UCIIBITAHUE YCTPOMCTBA;

- aHaJM3UPOBaTh pabOTy U HAXOAUTh OLIMOKH.

Obyuarowuticst 00adiceH npuobpecmiu HA8bIK:

- 10 Pa3paboOTKH CXeM;
- COOPKH ANEKTPHUUECKUX CHUCTEM;

— TECTUPOBAHHUA U OTIIAAKH SJICKTPOHHBIX YCTpOﬁCTB.

YyeOHo-TeMaTHYECCKHI MJIAH

Ko.s1-Bo yacos ®opMBbI KOHTPOJIs1/
Ne Tema 3ansATHSA
Teopus IIpakTuka | Bcero ATTecTanumn
1 BBenenue B 3JIeKTPOHUKY 1 1 CobecenoBanue,
" | ¥ CXEeMOTEXHUKY. aHKETHPOBAHUE.
CobecenoBanue
2. | Ilonarue snekTpuUecTBa. 1 1 A ’
TECTHUPOBAHUE.
CobecenoBanue
3. | [IpuHIMTIHAIBHBIE CXEMBI. 1 1 A ’
TECTHUPOBAHUE.
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CobecenoBanue,
OCHOBHBIE 3aKOHBI
4. 1 1 2 IIpaKTU4ecKast
3JICKTPUYECTBA.
pabora.
5 Ympasienue 1 1 HaGmonenue,
" | DJIIGKTPUYECTBOM. cobecenoBaHueE.
CobecenoBanue
6. | beicTpas coopka cxem. 1 1 A ’
TECTUPOBAHUE.
CobecenoBanue,
7. | Pe3ucrop. 1 1 CaMOCTOSTEIIbHAS
paborta.
HaGnronenue
8. | duon. 1 1 A ’
cobeceoBaHMKE.
CobecenoBanue,
9. | Ceeroauo. 1 1 CaMOCTOSITENIbHAS
pabora.
10 [IIupoTHO-UMITyJIbCHAS 1 1 HaGmronenue,
" | Moy, cobeceoBaHMe.
Habmronenue
11. | CeeroguoaHbie COOPKH. 1 1 A ’
cobece0BaHHKE.
CobecenoBanue,
12. | lemuTeb HANPSDKECHUS. 1 1 2 MpaKkTUYecKas
pabora.
CobecenioBanmue,
13. | Konaencarop. 1 1 CaMOCTOSITEIbHAS
pabora.
Habmonenue
14. | IIre30aMHAMUK. 1 1 a ’
cobecemoBanue.
Habmonenue
15. | Knomnka. 1 1 'H ’
cobecemoBaHue.
. CobecenoBanue
16. | bunonspHslit TpaH3UCTOP. 2 2 A ’
TECTUPOBAHUE.
. HaGmonenue
17. | TloneBoii TpaH3ucTOP. 2 2 A ’
cobeceqoBaHHE.
HaGmonenue
18. | JIBuraremnmu. 1 1 5 ’
cobeceqoBaHHE.
HaGmonenue,
cobecenoBaHue,
19 Konnexropusiit 1 2 3 IIpaKTUyecKas
" | ameKTpoIBUTATENb. pabora,
CaMOCTOSITEIbHAS
pa0ora.
CobecenmoBanne
20 | CepBONPUBO/IBI. 2 2 A ’
TECTUPOBAHUE.
Hroro: 23 4 27
CoaepixaHue mporpaMmbl MOIYJIsI
Tema 1. BBesieHue B 2JIGKTPOHUKY U CXEMOTEXHUKY.
Teopusi: Yto wm3ydaer onekrpoHuka. HMcropuss ayekTpoHuku. M3o00pereHus,

MOCIYKUBIIUC PA3BUTUIO

AIIEKTPOHUKH.

OObnactu  SIEKTPOHMKH.

23

OCHOBHBIE  pa3IU4Ms




aHaJIOTOBOM U IUGPOBON INEKTPOHUKH. Han€KHOCT 3JIEKTPOHHBIX yCTPOUCTB. CXEeMOTEXHHUKA,
obmme cBeneHus, Huctopus. OCHOBHBIE JTambl MPOBEACHUS CXEMOTEXHHYECKHUX padoT.
AHaoroBbie ¥ U(PPOBBIC CXEMBI.

Tema 2. [lonsaTue 3J1eKTpUYECTBA.

Teopusa: YTo Takoe 3JIEKTPUUYECTBO. DJeKTpuueckas menb. CpaBHEHUE AIEKTPUUYECKON
LENU C TUAPABIMYECKOM CUCTEMOW. XapaKTEPUCTUKU DJIEKTPUYECKOM LENH U UX EIUHHIBI
U3MEpEHMUS.

Tema 3. [IpyHIMIIUATBEHBIE CXEMBI.

Teopusa: V300paxeHne 3MeKTPUUECKON 1IeNU B BUJE CXeMbl. Buabl cxem (pUCOBaHHEIE,
MPUHIUIIMATIBHBIC, TPUHIIUITHATbHBIE 0€3 SBHOIO MCTOYHHMKA MUTAHUS, MPUHIUIHUAIIbHAS CXeMa
C OTACTHHBIMU KOHTYpaMmH). YCIIOBHBIE rpaduyeckie 0003HAYEeHHUs JIeMEHTOB. [103UIIMOHHBIE
0003Ha4YeHHsI 3JIeMEHTOB. [lepedeHb 3J1IeMEHTOB.

Tema 4. OCHOBHBIE 3aKOHBI JJIEKTPUYECTBA.

Teopus: 3akon Owma. Momuocts. Koporkoe 3ambikanue. IlocnempoBatenbHoe u
napaielibHoe TOAKIIoueHuUs. OCHOBBI pabOTHI ¢ MyJIBTHMETPOM.

IIpakxmuxa: CO0pKa U U3MEpPEHHUE MOCIEI0BATENbHBIX U MAPAIIEIbHBIX MOJIKIIOUEHUN
ANEKTPUUYECKUX IJIEMEHTOB.

Tema S. YpaBieHue 3JIeKTpHUIECTBOM.

Teopus: YupaBneHue BpydHy0. ABTOMaTUYECKOE yIPABJIEHUE.

Tema 6. bricTpas cOopka cxem.

Teopusa: Ilpunnunel U cnocoObl cOopku cxeM. lledaTHwpie miaatel. MakeTHbIE IIIaTHI.
[Ipuntun paboThl W TNpPUMEpP HCIOIB30BaHUS MAaKETHBIX IutaT. [IpaBuiia HMCHOIB30BaHUS
MaKeTHBIX TUIaT.

Tema 7. Pe3ucrop.

Teopusa: OmpeneneHue, CBOWCTBA, BUIBI, YCIOBHOE OOO3HAYECHHE, XaPAKTEPHUCTUKH
pesucropa. IIpumenenue pesuctopoB. ConpoTuBieHUE pe3ucTopa. EAuMHUIBI H3MEpEeHUS
conpotuBiieHus. [{BeToBas kogupoBKa pe3sucTopoB. THUIIOBbIE HOMUHAJBI JIJISl SKCIIEPUMEHTOB.
N3mepenne conpoTUBICHUS PE3UCTOPOB C TOMOIIBIO MYJIbTUMETPA.

Tema 8. Jluon.

Teopus: OmnpeneneHve, CBOWCTBA, BHJIBI, YCIOBHOE OOO3HAaYEHHE, XAPAKTEPUCTUKHU
nuona. AHOJ M KatoA auoja. BoneT-amnepHas xapakrepuctuka. [Ipumenenue 1uoaoB.

Tema 9. CeToguon.

Teopusa: OmnpeneneHue, CBOWCTBA, BUIBI, YCIOBHOE OOO3HAYCHHE, XaAPAKTEPHUCTUKH

CBeTONMOMa. AHON M KaroJ cBeToauonaa. BonbT-ammepHas xapakTtepucTuka. Bocrnpustue
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CBETOBBIX BOJH 4eJOBEKOM. TuIoBasi cxema BKIIOYEHHs cBeToauoia. Pacuér comporuBieHus
NOAXOA1Iero pe3ucropa. IlpuMeHenue cBEToaM010B.

Tema 10. HIupoTHO-UMITYJIbCHAS MOYJIALIUS.

Teopusi: OmnpeneneHre HW CBOWCTBA IIMPOTHO-UMIYJIbCHOW Moxyasiuuu (LLIM).
[Tpumenenue IIIMM. CkBaxHOCTb.

Tema 11. CBeToanoaHbIe COOPKH.

Teopusa: CBeroauoHas mkana. CeMUCErMEHTHBIM MHAUKATOP. Y CTaHOBKA Ha MAKETHYIO
wiaty. ToKoOrpaHUYMBAIOIINE PE3UCTOPHI U UX CXeMa MOAKIIOUYEHU. Y CIIOBHOE 0003HAYEHHE.

Tema 12. Jlenutenb HapsSKEHUS.

Teopus: Pacuér nponopuuu HanpsKeHUs MOCIIEA0BaTEIbHO COEUHEHHBIX PE3UCTOPOB.

CuuThbiBaHHE  PE3UCTUBHBIX  ceHcopoB. PesuctuBHble  garuuku.  Tepmucrop.
®oropesucrop. [Torennnomerp. YcnoBHble 0003HAYCHHUS.

IIpaxmuxa: VI3yuenue paboThl pe3UCTUBHBIX JATYUKOB C IIOMOIIBIO MYJIbTUMETPA.

Tema 13. Kongencarop.

Teopus: OrmpeneneHue, CBOWCTBA, BHUJIbI, YCJIOBHBbIE OOO3HAUEHHUS, XapaKTECPUCTHKHU
KOHfleHcaTopa. [IpuMeHeHHe KOHIEHCATOpOB. EMKOCTb KOHAeHcatopa. EBAMHUILI H3MepeHus
émkocti. KonnpoBanue HoMHHalla KOHJEHCATOpa. THUIOBBIE HOMHHAJBI JJIsl SKCIIEPUMEHTOB.
[ToBenenne KoHJEHCATOpa MpPU 3HAUYEHUSX HANpPSDKEHUN OOJIbLIE M MEHBIIE COOCTBEHHOTO.
Bpewms 3apsna u paspsna.

Tema 14.11be3011HAMUK.

Teopus: OmnpeneneHue, OCHOBHBIE XapaKTEPUCTUKH, BHJIbI, YCIOBHOE OOO3HAa4YEHHE U
CBOICTBa  MbE30JMHAMMKA. AMIUIUTYAHO-4aCTOTHAsl  XapaKTepUCTHKAa  MbE30JMHAMUKA.
IToaxnroueHne HapsIMYIO U C PETYJIMPOBKONM TPOMKOCTH.

Tema 15. Knonka.

Teopus: OrmpeneneHue, CBOWCTBA, BUABI, YCJIOBHBIE 00O3HAUEHUS, XAPAKTEPUCTUKH
KHONKU. DddexT apedesra. Cxema noakiaoyeHus. Cxema co CTATMBaOLUM pe3ucTopoM. Cxema
C MOATATUBAIOIIUM PE3UCTOPOM.

Tema 16. bunossipHbIii TpaH3UCTOP.

Teopus: Ormpenenenue, CBONCTBA, YCIOBHbIE OOO3HAYEHHUs, XAPAKTEPUCTHUKH
OUMOJSAPHOTO TpaH3UCTOpa. TuroBas cxema MOAKIOYeHHs. Pacuér cuiibl Toka OUMOISPHOrO
TpaH3UCTOpA.

Tema 17. [loneBoii TpaH3UCTOP.

Teopus: OnpeneneHue, CBOWCTBA, YCIOBHbIE 0003HAUCHUS, XapaKTEPUCTUKH IOJIEBOTO
TpaH3uctopa. TwumoBas cxema NOJKIOYeHHs. PaccenBaHue Temja U JONOJHUTEIBHOE

OXJTaXKJICHUE TTOJIEBOTO TpaH3ucTopa. CpaBHEHHE OUTIONSIPHOTO U TIOJIEBOTO TPAH3UCTOPOB.
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Tema 18. JIBurarenmu.

Teopus: JIBurarenu, UX yCTPOMCTBO U BUJIbI. DnekTpoaBurarenu. [llarossie nBurarenu u
CEPBOMPUBO/IBI.

Tema 19. KoieKTOpHBIN 3JI€KTPOABUTATENb.

Teopua: OrmpezneneHue, CBOWCTBa, YCIOBHbIE O00O3HAYEHHS, XapaKTEPUCTHKU
KOJUIGKTOpPHOTO  3jekTpojaBurarens. Kpyramumii Moment. CxemMa mnoAkiIoyeHust  0e3
BO3MOKHOCTH peBepca. [IpenenbHbie XapakTepUCTHKU.

IIpakxmuxa: CO0opka MOJETN KOJUIEKTOPHOTO 3JEKTPOABUTaTeisl. 3almycKk U HacTpoiKa.
N3ydeHnue paboThl KOJIJIEKTOPHOTO 3JIEKTPOJABUTATENS Ha JEHCTBYIONIEH MOJICIH.

Tema 20. CepBonpuBO/IbI.

Teopus: OmpenencHue, yCTPOHUCTBO, CBOMCTBA, YCIOBHBIE 0003HAYCHHSI CEPBOIPHBO/IA.
VYnopasnenue cepBonpuBojgoM. MHTepdeiic ympaBISOMMX CHUTHANIOB. XapaKTepUCTHUKU
CEpBOIPHUBOJIA: KPYTALIUI MOMEHT M CKOPOCTh MOBOpPOTa, (opM-(pakTop, BHYTPEHHUU
uHTepdeiic, MaTepuanbl IIECTEPHEH, KOJJICKTOPHbIE W OECKOJUICKTOPHBIC JIBUTATEIIH.
[ToakmmtoueHue CepBONPUBOAA, OTPAHUYEHUE IO TUTAHUIO, OTPAHUYCHHUE 110 KOJIMYECTBY

MMOAKIIIOYAaCMbIX CCPBOIIPHUBOIOB. CepBOHpI/IBOI{ IIOCTOAHHOT'O BpalllCHHUA.

3. Moayasb «Padora ¢ Arduino»

Ilenv: QopmupoBanue y oOydarolMXCsl KOMIIETEHIUH B 00JacTH NEpeJoBBIX
TEXHOJIOTHI, —NpPOrpaMMUpPOBaHUS, JIOTUKH, DJJIEKTPOHUKH, CXEMOTEXHUKH, (U3HKH,
UCKYCCTBEHHOI'O MHTENIeKTa, ocBoeHue «hard» m «soft» kommnerenuuii B mpouecce paboThl ¢
Habopamu «Matpéuka.

3aoauu:

Oobyuarowue:

- MO3HAKOMHUTH C JOCTH)KEHHUSMU OTE€YECTBEHHON M MHUpPOBOM Hayku B 00JacTu
CXEMOTEXHUKH, AJIEKTPOHHKHU, MPOTPAMMHUPOBAHUS MUKPOKOHTPOJJIEPOB M KOMIIBIOTEPHBIX
TEXHOJIOTHH,

- MO3HAKOMHUTh CO  CHEUUAIbHBIMH  (IIPO(EeCcCHOHANBHBIMU) TEPMUHAMH U
MOHSTHUSIMY;

— 3aKpenuTh 0a30Bble 0O0IIe0Opa3oBaTeNbHBIE 3HAHWS B 00MacTh  (HU3UKH,
MaTeMaTHKH, HUH(HOPMATUKH U (POPMHUPOBATH LEIOCTHYIO HAYYHYIO KapTUHY MUDA;

- U3YYUTb  OCHOBBI  DJIEKTPOHHMKHM,  CXEMOTEXHUKH,  [POrpaMMHPOBAHUS

MHUKPOKOHTPOJIIEPOB.
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Paszeusarowue:

- dbopMUpPOBATH HHTEPEC K TEXHUYECKUM 3HAHUSM;

- pa3BUBaTh y OOYy4YalOIIUXCS TEXHUYECKOE MBIIUICHHE, H300peTaTelbHOCTb,
o0pa3Hoe, MPOCTPAHCTBEHHOE, A0CTPAKTHOE, IOTHYECKOE U KPUTHUECKOE MBILIUICHUE;

- dbopMUpOBaTh YCTOWYHMBYIO Y4EOHYI0 MOTHBAIMIO K JalbHEHIIEMY H3YyYEHHUIO
JNEKTPOHUKH, CXEMOTEXHHMKH, IPOrpaMMHUPOBAHUI0O MHUKPOKOHTPOJIEPOB U TBOPUECKOMY
MIOUCKY;

- pa3BUBaTh BOJIO, TEPIIEHHWE, CAMOKOHTPOJIb, BHUMAaHHE, MaMATh, (paHTazuio M
M300peTaTesIbHOCTh (TBOPUYECKHI MOTEHIIMAI TUYHOCTH);

- pa3BHUBaTh CIIOCOOHOCTH OCO3HAHHO CTAaBUThH Iepe] cO0OM KOHKpETHBIE 3ajayu,
pa36I/IBaTI) UX HAa OTACIJIbHBIC 3TAllbl U [[O6I/IB3,TBC$I X BBIITIOJITHCHU A,

- pa3BHUBaTh yMEHHE pabOTaTh B KOMaH 1€ U UHIMBUYaJIbHO;

— pa3BUBATh CIIOCOOHOCTH Pa0OTATh B YCIOBUSIX OTPaHUYCHUH.

Bocnumamenvnuie:

- BOCIIMTBIBATHL YYBCTBO IATPUOTHU3MA, TI'PAXKIAHCTBCHHOCTH, TIOpAOCTH 3a
JOCTHXXCHUA OTE€YECTBECHHOM HAayYKHU U TCXHUKU,

- BOCIIUTHIBAThH AUCHUILIMHUPOBAHHOCTD, caMOOprainm3anuro, JIMYHYIO
OTBETCTBEHHOCTh 3a IOPYYEHHOE MEJT0, CaMOCTOSTEIbHOCTb, YBRKEHHE K JIOASIM, YMEHHE
paboTaTh B KOJUIEKTUBE U YYBCTBO B3aHUMOIIOMOIIIH;

- (dbopMHpOBATH OPTAaHU3ATOPCKHE U JINJCPCKUE KAUECTBA;

- BOCIHUTHIBATh TPYA0JII00HE, aKKypaTHOCTh U YBaKEHUE K TPYLY;

- q)OpMHpOBaTB MMpaBUJIbHOC OTHOHICHUC K YCIICXaM W HEydadaM, pa3BUBATb
YBEPEHHOCTb B ce0e.

IIpeomemnmnuie osxcudaemvie pesynomamo:

Obyuarowutics 0oadcen 3Hambp.

- TEXHUKY 0€30MacCHOCTH MPH cOOPKE U anpoOaIluy SIEKTPUUECKUX CXEM;
- METO/IbI YIPABIICHUS SJIEKTPUYECKUMU JJIEMEHTAMY;

- CXEMBI ITOJKIIFOUYEHHUS JIEMEHTOB LIEH;

- OCHOBBI ITPOTPaMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB.

Obyuarowuticst 00IXHCeH YMEmb:

- pa3palaThIBaTh INEKTPUUECKUE CXEMBI;

- IIPOU3BOJUTH MOHTaX 2JIEMEHTOB LIEIIH;

- OTJIQXKMBaTh U TECTUPOBATH IPOrpaMMy MUKPOKOHTPOJUIEPA;
- IIPOU3BOIUTH UCIIBITAHUE YCTPOMCTBA;
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— aHaJM3UPOBaTh pabOTy U HAXOAUTH OLIMOKH.

Obyuarowutics 0oadiceH npuobpecmiu HA8bIK:

- 1o pa3paboTKU CXEM;

— 10 COOPKE NMEKTPUUECKUX CHUCTEM;

- IIPOrpaMMHUPOBaHUS

INEKTPUUYECKUX YCTPOMCTB.

YyeOHo-TeMaTH4YeCKHil IJIaH

MHUKPOKOHTPOJLIEPOB,

OTJIaAKK1 u

Koa-Bo yacos

DopMbI KOHTPOJIsA/

Ne Tema 3ansTus
Teopus | IIpaktuka | Becero aTTecTanuu
3HaKOMCTBO ¢ HAOOPOM
1. . p 1 1 Habnronenue, cobeceqoBanue.
«Marpénka».
2 [Tnatdopma Arduino. 1 1 CobGecenoBaHnue,
" | T1O ArduinolDE. caMoCTOsITeNIbHAsI padoTa.
3 [TporpammupoBanue 1 1 CobGecenoBaHnue,
" | Arduino. caMoCTOsITelIbHAsI paboTa.
JlaboparopHo-TipakTHYECKas
4. | MasJok. 2 2 patop p
pabora.
CobecenoBanue, HaOIIOACHHE,
TBOPYECKOE 3a/IaHUC
5. | IIpoekt «CBeTodop». 1 3 4 p o ’
CaMOOIICHKA U B3aWMHasI
OIICHKA.
Mas4ok ¢
. JlabopaTopHo-TipakTHYECKast
6. | Hapacraromiei 2 2
pabora.
SIPKOCTBIO.
Mastqok ¢
7 | nvimsen e 9 9 JlaGopaTopHo-TipaKTUUeCcKast
Sy PYIo palora.
SIPKOCTBIO.
CBETUIIBHUK C
. JlaGopaTopHo-TipaKTUUeCcKast
8. | ynpaBisiemoit 2 2
palora.
SIPKOCTBIO.
. N JlabopaTopHo-TipakTUYECKast
9. | [leperekaromuii OTOHEK. 3 3 patop P
pabora.
JlaGopaTopHO-TIpaKTHUECKast
10. | TepmeHBOKC. 3 3 pabota, caMocTOsITeTTHbHAS
padora.
. JlabopaTopHo-TipakTUYECKast
11. | HouHOl CBETHUIILHHK. 2 2 patop p
padora.
JlaGopaTopHO-TIpaKTHUECKast
12. | ITynscap. 3 3 pabota, caMocTOsITeThbHAS
padora.
JlaGopaTopHo-TipaKTHUECKast
13. | berymuii oronéx. 3 3 pabota, caMocTOsITeTIbHAS
pabora.
JlaGopaTopHO-TIpaKTHYECKast
14. | Mep3koe NMUaHuHoO. 3 3 paboTa, caMOCTOSITeIIbHAs

pabora.
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JlaGopaTopHo-TipaKTHUECKast

15. | Muxkcep. 2 2 pabora

HUroro: 4 30 34

Coaeprxanue nporpaMmbl MOLYJIsI

Tema 1. 3HakomMcTBO ¢ HabopoMm «MaTpéka.

Teopusa: CoctaB Habopa. COpTUpOBKA U YKJIaJKa JeTajeil, UX Ha3BaHUE, HA3HAYCHHE U
CIIOCOOBI COEIMHEHMS.

Tema 2. [Tnardpopma Arduino. ITIO Arduino IDE.

Teopusa: llnarpopma Arduino, omnucaHue, BHUABI, BO3MOXHOCTU. AmnmnapatHas U
nporpammHas 4yactu tuiatrgopmbel Arduino. XapaKTepUCTHKH Pa3iaudHbIX Iuiatdopm Arduino.
CkaumBanne u ycraHoBka Arduino IDE. 3amyck Arduino IDE. OOGmiee 3HaKOMCTBO ¢
unrepdeiicom Arduino IDE. PabGora ¢ Arduino IDE. Hactpoiika momenu miatel ¥ THOpTa
noakatoueHust B Arduino IDE. [IpommBka muater Arduino.

Tema 3. [IporpammupoBanue Arduino.

Teopus: Ha uém nporpammupyercs Arduino. Ctpykrypa nporpammser st Arduino. U3
4yero coctouT nporpamma. Ilepsas mporpamma Ha Arduino. M3menenue nporpammel. [Ipasuiia
HaIMCaHus KpacuBoro koaa. Kommenrapuu.

Tema 4. Masiqok.

IIpakxmuxa: BeinonHenue 1ab0paTopHO-TIpaKTUYECKONW paboThl u3 Habopa «MaTpémnikay:
«Mas4uok».

Tema 5. IIpoexT «CBeTodop».

Teopusa: Otambl pa3pabOTKH MpoekTa (pa3paboTka; cOOpKa; MpOrpaMMUpPOBaHUE U
OTIIa/IKa; UCTIBITAHUE U aHAIHU3 pa3pabOTaHHOM Mo/IeTH cBeTo(dopa).

IIpaxkmuka: Pa3paboTka, cOOpka, mporpaMMUpOBaHUE, OTIAKa U UCIIBITAHUE CBETOdOpa,
coOpaHHOro Ha MakeTHo ruiate. [Ipe3eHTanus cBoero nmpoekTa. AHaIU3 MPoJIETaHHON PabOTHI.
ITonBenenue UTOroB.

Tema 6. Massqok ¢ HapacTarLEN IPKOCTHIO.

Ilpakmuka: BeimoaHeHue 1a00paTOPHO-TIPAKTUUYECKON paboThl 13 Habopa «Marpénikay:
«MasHoKk ¢ HapacTarole SPKOCThIOY.

Tema 7. Masguok ¢ myJIbCUPYIOLIEN IPKOCTBIO.

IIpakmuka: BpionHeHHE J1a0OPATOPHO-TIPAKTUYECKONH paboOThl C HCIHOJIb30BAHUEM
Habopa «Matpémikay: «MasgoK C MyJIbCUPYIOIICH STPKOCTHION.

Tema 8. CBEeTUIIbHUK C YIIPABISIEMOM SIPKOCTHIO.

29




IIpakmuka: BeimoaHeHue 1ab0paTOpHO-TIPAKTUUYECKON paboThl 13 Habopa «Marpénikay:
«CBETWIBHHK C YIPaBIISIEMON SIPKOCTHIO.

Tema 9. [leperexaromuii OroHEK.

IIpakmuxa: BeinonaHeHne 1a00pPaTOPHO-MPAKTUYECKON paboOThl € HCHOJIB30BaHUEM
Habopa «Matpémika»: «IlepeTexarommii OoroHEK.

Tema 10. TepmeHBOKC.

IIpakmuxa: BeinmonHeHnue 1ad0paTopHO-MIPAKTUYECKON paboThl 13 Habopa «MaTtpénikay:
«TepMEHBOKC» € TOMIOJHUTEIBHBIM 33JaHUEM.

Tema 11. HouHOH CBETUIIBHUK.

IIpakmuxa: BeimonHeHue 1abopaTopHO-MIPAKTUYECKON paboThl M3 Habopa «Marpéurkay:
«Ho4HOI CBETHIIBHUK.

Tema 12. ITynscap.

Ilpakmuka: BeimoaHeHne 1a00paTOPHO-TIPAKTUYECKON paboThl M3 Habopa «Marpénikay:
«[lynbcap» ¢ JONOJHUTENbHBIM 3aJaHUEM.

Tema 13. berymuii orouéx.

Ilpakmuka: BeimoaHeHne 1a00paTOPHO-TIPAKTUYECKON paboThl M3 Habopa «Marpénikay:
«beryiuii OroHEK» ¢ AOMOTHUTENBHBIM 3aJaHUEM.

Tema 14. Mep3koe uaHuHO.

IIpakxmuxa: BeinonHenue 1a00paTopHO-TIPaKTUYECKONW paboThl u3 Habopa «MaTpémnikay:
«Mep3Koe THaHWHOY» € JOTMOJHUTEIbHBIM 3aJaHUEM.

Tema 15. Muxcep.

IIpakmuka: BeinogHeHue 1a00paTOpHO-TIPAKTUUECKON paboThl U3 Habopa «MaTpéikay:

«Mukcep».

4. MoayJsib «3HAKOMCTBO ¢ Xaii-TeK HexXoM»

Ilenv: dopmupoBanue y OOydYalOIUXCS KOMIIETEHIIMH B O0NacTH TEPeIOBBIX
TEXHOJIOTHI 00paboTku KOHCTPYKITHOHHBIX MaTepHaJIoB, KOHCTPYHPOBAHUS,
MIPOrpaMMHUPOBAHUS, MEXATPOHUKH, SJIEKTPOHHUKH, ocBoeHHs «hard» m «softy xommeTeHIUi B
nporecce paboThl Ha BBICOKOTEXHOJIOTHYHOM 000PYI0BaHUH.

3aoauu:

Obyuarowue:

— MO3HAKOMHUTH C JOCTHIKCHHSIMH OTCUECTBEHHOW M MHPOBOW HAyKH M TEXHHUKH B
obsact 00pabOTKN KOHCTPYKITMOHHBIX MAaTEPHAJIOB;

- MIO3HAKOMHTH C UCTOpUEH N300peTaTenbeTBa U paroHanu3anuu B Pocenuy;
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— MO3HAKOMHUTH C BUJAMH WHCTPYKIUH MO TEXHUKE OE30MaCHOCTH W TpaBUIAMHU
BBINOJIHEHHS UX TPEOOBAHUH;

- MIO3HAKOMUTH € BUIaMu cTaHkoB ¢ UITY u npuHIumamMu paboThl Ha HUX;

— c(hopMUPOBATh YMEHHS ¥ HABBIKH MPABUIBLHOTO U OEPEIKITHMBOTO HCIIOJIb30BAHUS
MaTepHaJiOB U HHCTPYMEHTOB TP CO3J[aHUU TIPOCKTOB;

— c(hOpMHUPOBATh YMEHHSI M HABBIKK PAOOTHI C MAsIILHOW CTAHIUEH;

— MO3HAKOMUTH C TEXHHYECKUMU TIPOECCUIMU;

— MO3HAKOMHUTh CO  CHEHUATBHBIMH  (MIPO(ECCHOHANLHBIMA) TEPMUHAMH U
MOHSITHSIMH,

— 3aKpenuTh 0a3zoBble 00IIE0Opa3oBaTelbHbBIE 3HAHUS B oOyactu  (pu3uKH,
MaTeMaTHKH, UHHOPMATHKH U (POPMHUPOBATH IIEIOCTHYIO HAYYHYIO KAPTHHY MHUPA;

- HAyYUTh CAMOCTOSITEIIbHO HaXOJUTh HEOOXOIUMYIO MH(POPMAIUIO, TTOCPEACTBOM
CHCHUATBHON TUTEpaTyphl U IHTEpHET-PECYPCOB;

- ocBouTh «hard» 1 «soft» KoMIeTeHINY;

- c(hOpMHUPOBATh HABBIKW CO3JaHUS YEPTEKEH [l Ta3ePHOTO CTAHKA;

- W3YYUTh HACTPONKHU U YIIPABJICHUE JTa3E€PHBIM CTAHKOM.

Paszeusarowue:

- (dbopMHUpPOBaTH UHTEPEC K TEXHUYECKUM 3HAHUSIM;

- pa3BUBaTh y OOY4YalOLIMXCAd TEXHUYECKOE MBIIUIEHHE, H300peTaTeNbHOCTb,
o0pa3Hoe, TPOCTPAHCTBEHHOE, a0CTPAKTHOE, IOTUYECKOE U KPUTHUUECKOE MBIIIIICHUE;

- dbopMHpPOBATh YCTOMYHMBYIO YYEOHYIO MOTHBAIMIO K JajJbHEUIIEMY H3YYCHHUIO
BBICOKOTCXHOJIOTMYHBIX CTAHKOB 1 06opy)1013aH1/1${;

- pasBuBaTh BOJIIO, TCPHICHHUEC, CAMOKOHTPOJIb, BHUMAHUC, IaMAThb, (1)aHTa3mo n
M300peTaTeNIbHOCTh (TBOPUYECKUI MOTEHIUA TUUYHOCTH);

- pa3BUBaTh CIIOCOOHOCTh OCO3HAHHO CTaBUThH Mepe]] cOOON KOHKPETHBIE 3aJauH,
p336I/IBaTB HUX Ha OTACJIBHBIC 3TAallbl 1 )106I/IBaTBC$I X BBIITOJIHCHUA,

- pa3BHUBaThL YMCHHUEC pa6OTaTB B KOMaHJ€ U UHAWBUAYAJIBHO,

- pa3BUBATh CIIOCOOHOCTH pabOTaTh B YCIOBUIX OTPaHUUEHUMH;

- (dopmMHpOBaTh HaBBIKM PAOOTHI MO TMOMCKY HH(POPMAaLUU, HEOOXOIUMOM JUIs
BBITIOJTHEHMS ITOCTABJIEHHON 3aaa4uu;

- (dopMHpOBaTH yMEHHE MPAKTUYECKH NPUMEHSTH IOJIyY€HHbIE 3HAHHUS B XOJe
y4eOHOM U TPOCKTHOM JIeATEITLHOCTH;

- (GopmHpoBaTh yMeHUE (OPMYJIHPOBaTh, APTYMEHTUPOBATb M OTCTAaUBaTh CBOE
MHEHHE.
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Bocnumamenvnbie:

- BOCIIUTBIBATh YYBCTBO MATPUOTU3MA, T'PAXKJAAHCTBEHHOCTH, TOPIOCTH 3a
JOCTHIKEHUS OTEYECTBCHHON HAYKU U TCXHUKH;

- BOCITUTHIBATH JTUCIATUTMHUPOBAHHOCTD, CaMOOpTaHU3aIHIo, JTUYHYIO
OTBETCTBEHHOCTD 32 IOPYYEHHOE JI€JI0, CAMOCTOSTEIbHOCTh, YBAKEHHE K JIO/IAM;

- (dopMHpOBaTH OPTaHU3aTOPCKKE U JINJCPCKUE KAUeCTBA;

- BOCIIUTBIBATH TPYJOTIO0OHE, aKKYPATHOCTh U YBAXKCHHE K TPYILY;

- (dopMHpOBaTh TPAaBWIBHOE OTHOIIEHHE K YyCIeXaM M HeyJdadaM, pa3BUBATh
YBEPEHHOCThH B ceOe;

- BOCIIUTBIBATh OEPEIKHOE OTHOIICHHUE K 000PYJI0BaHUIO M MaTepUalIaM;

- (dbopMUPOBATH YMEHHE PA3CIATh PO U B3aMMOJICHCTBOBATh B KOMaH/IC.

Ilpeomemmnuwie oxncudaemole pe3yiomameol:

Obyuarowuiicst 00aHCeH 3HaAMb.

- CTPYKTYpy Xau-TeK 1exa;

- TEXHUKY 0€30MacHOCTH NpH padoTe B Xali-Tek Lexe;

- BO3MOKHOCTH 000pyAOBaHUsI Xal-TeK 11eXa;

- YCTPOMCTBO, MPUHLUI padOThI MasJIbHOW CTAaHIIMU U TEXHOJIOTHIO MalKu;

- Ha3Ha4yeHHe, yCTPOUCTBO U MPUHIUI pabOThI JIJA3€PHOTO CTAHKA;

- npaBwia  co3faHus ueprexka umsnenus Ha [IK B cnenumanmsupoBanHom [10
Ja3€pPHOTO CTaHKa.

Obyuarowuticst 00IHCeH YMEmb:

— paboTarth C MasyIbHOW CTAaHIIUEH;

- nasiTh ¥ U30JUPOBATH IPOBOJIA;

- IIPOU3BOIUTH MMOATOTOBKY, 3aIIyCK U YIPABJIEHUE JIA3EPHBIM CTAaHKOM;
- co3zaaBarh uepTéx usaenus Ha [1K;

- IPOU3BOIUTH (PUHANBHYIO 00pabOTKY MOTYUMBIIETOCS U3JIENHUS.

Obyuarowutics doadicen npuobpecmiu HAGbIK.

- 6e3omacHoi paboTsl ¢ 000pyI0oBaHHEM Xal-Tek 1exa;
— paboTHI C MasUTHHOW CTAHIIHEH;
- HACTPOWKH U pabOThI HA JTA3EPHOM CTaHKE;

— co3nanus yeptexa uznenus Ha [1K.
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YyeoHo-TeMaTHYECKHI IJIAH

KoJu-Bo yacos @®opMbI KOHTPOJIs1/
Ne Tema 3aHATHSA
Teopust IIpakTuka | Bcero arrecTalu
BBognoe 3ansatue.
CobecenoBanue,
1. | Uucrpykrax o Th npu 1 1
. aHKETUPOBAHUE.
pabote B Xaii-TeK 1exe.
CobecenoBanne
Pabora ¢ pyunbm A ’
HHCT €HTOM Ha HabmozieHHe,
2. PyM 1 1 2 MpaKkTHYeCcKas
Bepcrakax. Tb mpu
pabota, caMoOIeHKa
pabore.
M B3aMMHas OLIEHKa.
CobecenoBanue,
o HaOJIIOIEHUE
Pabora ¢ nasuibHOM A ’
3. . 1 1 2 IIpaKTHYECcKast
crannuei. Th pu pabote.
paboTa, caMOOIICHKA
M B3aMHas OLIEHKa.
CobecenoBanue,
4 Pabora Ha nazepHOM 1 1 2 Ha0JIt0/IeHue,
" | cranke. Th nipu pabore. MpaKkTHYeCcKas
paborta.
CobecenoBanue,
HaOII0ICHHE,
Co3znanue gyepTexa
MpaKTHYecKas
5. | mpoCTOro U3AeIus JIst 1 2 3
paboTa, caMOOIIeHKa
JIa3epHOTO CTaHKa.
M B3aMHag OILIEHKa,
TECTUPOBAHUE.
CobecenoBanue,
H3rotoBieHue MPOCTOTO HaOJ0IeHuE,
6. | u3genus Ha Ta3epHOM 2 2 CaMOCTOSITeILHAs
CTaHKe. paboTa, caMOOIIeHKa
M B3aMHas OLIEHKa.
Hroro: 5 7 12

Coaeprxanue nporpaMmbl MOIYJIst

Tema 1. Beognoe 3anstue. Uuctpykrax no Th npu padote B Xaii-Tek nexe.

Teopua: 3HakoMcTBO ¢ Xaii-rek nexom. Crpykrypa Xail-tek nexa. MHcTtpykTtaxk mno
TEeXHUKe Oe30macHOCTH mpu pabore B Xaii-rek mexe. Bo3amokHocTH o0opynoBaHus Xal-Tek
uexa. JleMoHcTpanus u3ienuii, i3roTOBJIEHHBIX B Xail-TEK LEeXe.

Tema 2. PaGota ¢ py4HbIM HHCTPYMEHTOM Ha BepcTakax. Th mpu pabdore.

Teopus: TexHonoruss oOpaOOTKM KOHCTPYKIIMOHHBIX MaTepuayioB (pyOka, HHIIEHHE,
ONUJIMBaHUE, THOKa, cBepieHue). TexHHKa 0e30MacHOCTH MpPU pa3IMyHBIX BUAAX 00pabOTKU
KOHCTPYKLIMOHHBIX MaTepuaioB. [locienoBaTebHOCTh U c11ocod yOOpKH pabovYnx MECT.

Ilpakmuka: 1lpakTU4ecKOe BBIIOJHEHHE TEXHOJOTHMYECKUX ONepaluidé Ha BEpCTaKe.

Yo6opka pabounx MecT.
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Tema 3. PaGoTa ¢ masuibHOM ctanuuei. Th npu padote.

Teopus: YCTpOWCTBO W MPUHIUN PabOThl MasuibHOW cTaHmud. OO0JIACTh MPUMEHEHUS
nasuibHOW craniuu. Omnpenenenue HeoOXOAMMOM Temmeparypsl. TexHonorus maiku. TexHuka
0e30MacHOCTH MpH padoTe C MasIIbHOM cTaHIUEH.

Ilpakmuka: 1lalika npoBomoB. WM3omsuus COEIUHEHUS U3OJIALMOHHOM JIGHTOW |
TepMOycaKoil. YOopka pabounx MecT.

Tema 4. Pabora Ha nazepHom cranke. Th nipu pabote.

Teopusa: HaznaueHue, yCTpONCTBO U MPUHIMI paboOThI JlazepHOoro cranka. [loaroroska,
3allyCK U YIpaBIIEHUE JIa3epHbIM CTaHKOM. [lapamMeTpbl U BO3MOXKHOCTH JIa3€pHOTO CTaHKA.
Texnuka 0€30mMacHOCTH MPHU pabOTE C JIA3EPHBIM CTAHKOM.

Ilpakmuxa: TlonroroBka craHka K pa0OoTe. YcTaHOBKAa 3aroTOBKM Ha JIaMENIU CTOJa
CTaHKa W omnpeneneHue odbrmactu oOpaboTku. Hactpoiika ¢Qokyca mazepa moa TONIIHUHY
UCIIOJIb3YEMOTr0 MaTepHarna.

Tema 5. Co3nanue uepTexa IpOCTOro U3AEIuUs AJIS JIa3epHOTO CTaHKa.

Teopus: ba3oBple 3HaHUsA 1O CO3JaHUI0 deprexa wm3genns Ha IIK B
cneunanusupoanHoM 10 nazepHoro craHka.

IIpakmuxa: Pa3zpaboTka M co3gaHMe COOCTBEHHOTO 4epTeXka IMPOCTOr0 H3/AEIHs
(HarpuMmep, UMEHHOTO MEAANIbOHA).

Tema 6. V3roToBneHune npocToro U3enus Ha JIa3epHOM CTaHKE.

IIpakmuxa: TlogOop M MOATOTOBKA 3aroTOBKU Iepen padoTOM Ha JIa3epHOM CTaHKe.
3amyck JIa3epHOTo CTaHKa, MpoBepKa (POKYCHPOBKH JJISI UCIOJIb3YEeMOM 3arOTOBKH. Y CTaHOBKA
3aroTOBKHM Ha JIaMeNIM CTOja CTaHKa, ompejesneHue obmactu obdpadotku. Hactpoiika ckopoctu
IPOX0Ja U MOIIHOCTH JIa3€pHOrO Jiyya. 3allyCK 4yepTrexka MPOCTOro M3JEIUs Ha U3rOTOBJICHHUE.
M3BneueHne MOTY4EHHOTO M3AEHs, aHaJdu3 KayecTBa 0OpabOTKU M NMPaBUIBLHOCTH YCTAaHOBOK
napameTpoB Jnasepa. @uHanmbHasg o0paboTka monmyduBiierocs usnenus. IloaseneHue MTOroB

MPOJIeNIaHHOM paboTHI.
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YUYEBHBIN IVIAH BTOPOI'O T'OJJAOBYUEHUS(BA3OBBI YPOBEHbD)

Ne HasBanme MoLVIis KoandecTBo yacoB
MOJYJIS N Bcero Teopus IIpakTHKa
«IIporpamMmmupoBaHue Ha SI3bIKE BHICOKOTO

1. YPOBHS 54 32 22

2. «Pabora ¢ Arduino» 42 2 40

3. «Pabora B Xaii-Tek exe» 12 4 8
HUTOTI'O 108 38 70

1. Moayas «IIporpaMmMupoBaHne Ha SA3bIKe BHICOKOT0 YPOBHSD)
Ilenv: dopmupoBanue y oOOydYarOIMXCs KOMIIETEHIIMH B O0JacTH MEPeIOBBIX

TeXHOHOFHﬁ, nporpaMMupoOBaHus, JIOTUKHU, UCKYCCTBCHHOI'O HMHTCIIJICKTA, OCBOCHUC «hard» un

«soft» koMmnereHIIUI B IpoIECCEe N3YUEHMSI SI3bIKa IPOTPaMMHUPOBAHNUS BHICOKOI'O YPOBHSI.

3aoauu:

Obyuarowue:

IIO3HAaKOMUTH C AOCTUXKCHHUAMU OTCYCCTBCHHON H MHpOBOﬁ HayKH B o0Jractu

IMporpaMMupoOBaHusl, TEXHOJIOI 44071 HCKYCCTBCHHOI'O MHTCJIJICKTA, KOMIIBOTCPHBIX TCXHOHOFHﬁ;

IIO3HAKOMUTHL CO CIICHHUAJIbHBIMH

IHOHATUAMU,

3aKpEnuTh 0a3oBbIC

(mpogeccruoHaIbHBIMU)

0011e00pazoBaTesbHBIC

TEpMUHAMH

3HaHUuA

001acTUMH()OPMATUKU, MaTEMaTUKH U (POPMHUPOBATH IEJIOCTHYIO HAYUHYIO KapTUHY MUPA,;

HpI/IKJ'IaI[HOG HCIOJIb30BAHUE U INICPCIICKTUBLL pa3BI/ITI/I$I|T;

W3YYUTh HUCTOPUIO Pa3BUTHUS HMHPOpMaNUOHHBIX TexHosoruil. [lokonmenus IT.

MMO3HAKOMHTH C TE€XHOJIOTHEH CO3JaHHUs MporpaMmabl Ha A3bIKC C++.

Pazsusarowue:

(I)OpMI/IpOBaTL HHTCPEC K TCXHUYCCKUM 3HAHUAM

pa3BUBaTh y OOYYAIOIIMXCS TEXHUYECKOE MBINIJICHUE,

M300pEeTaTEIbHOCTD,

06pa3Hoe, IMPOCTPAHCTBCHHOC, a6CTpaKTHOC, JIOTUYCCKOC U KPUTHUYCCKOC MBIIIIJICHUC,

IIPOrPaMMUPOBAHUS U TBOPYECKOMY TIOUCKY;

M300peTaTeNbHOCTh (TBOPUYECKUI MOTEHINAI THYHOCTH);

p336I/IBaTB X Ha OTACIBHBIC 3TAallbl U I[O6I/IBaTBC$I HX BBIITOJIHCHUSA,

dbopMUPOBaTh YCTOWYHMBYIO Y4EOHYIO MOTHBAIMIO K JalbHEHIIEMY H3YYCHUIO

pa3BUBAaTh BOJIO, TCPHICHUEC, CAMOKOHTPOJIb, BHUMAHUC, IIAMATH, (I)aHTa3I/IIO n

pa3BUBAaTb CIIOCOOHOCTh OCO3HAHHO CTaBHTh nepen coboit KOHKPCTHBIC 3a1a4u,

pa3BuUBaTh YMCHHUC paGOTaTL B KOMaHJC U UHAUBUAYAJIbHO,

pa3BUBATh CIOCOOHOCTH PadOTaTh B YCIOBUSAX OTPAaHUYCHUH.
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Bocnumamenvnbie:

- BOCIUTHIBATh YYBCTBO [MAaTPUOTU3Ma, TIPaXKTAHCTBEHHOCTH, TOPJOCTH 3a
JIOCTH>KCHHS] OTE€UECTBEHHON HAYKU U TEXHUKU;

- BOCIHUTHIBATh JTUCIUILIMHUPOBAHHOCTb, caMOOpraHu3alHIo, JTUYHYIO
OTBETCTBEHHOCTb 3a IOPYYEHHOE JIEJ0, CaMOCTOSITENIbHOCTb, YBO)KEHHE K JIOJSIM, YMEHHE
paboTaTh B KOJUIEKTUBE U YyBCTBO B3aHMOIIOMOIIIH;

— (dopMHpOBATH OPTaHU3ATOPCKHE U JINJCPCKUE KAueCTBA;

- BOCIHTHIBAThH TPYAOIIO0HE, aKKypaTHOCTh U YBaXKEHUE K TPYLY;

- dbopMupoBaTh MpaBWIbBHOE OTHOILIEHHE K YCIeXaM W HeyJadyaMm, pa3BHUBATh
YBEPEHHOCTb B ce0e.

Ilpeomemmnbnie oxcudaemole pe3yibmamnol.

Obyuarowuticst 00a4CeH 3HAmMb.

- UCIIOJIb30BAaHUE YKa3aTellel U CCBUIOK;

- UCIIOJIb30BAaHUE CTPOK;

- TUIIbI JAHHBIX, UCII0JIb3YEMBbIE IIPU CO3/IAHUU IIPOIPAMMBI;

- CO3J1aHHU€ Pa3IMYHbIX IPOrPAMM C UCIOJIb30BaHUEM (YHKLUH;
- UCIIOJIb30BaHUE PEKYPCUBHBIX (DYHKIIHIA;

- UCIIOJIb30BAaHUE MEPETPY3KU (QYHKINH;

- (GYHKIIMHM CTaHJApTHON OMOINOTEKH;

- JUHAMUYECKHE CTPYKTYPbI JAHHBIX;

- NIEPEMEHHBIE.

Obyuarnwutics 00IXHCeH YMEemb:

- C03/1aBaTh IPOrpPaMMBbl C UCIOJIb30BAHUEM YKa3aTesled U CChIIOK;

- CO3/aBaTh NIPOrPaMMBI C HCIIOJIb30BAHUEM CTPOK;

- CO3/aBaTh IPOTrPAMMBI C UCIIOJIb30BAHUEM TUIIOB JJAaHHBIX;

- CO3/1aBaTh Pa3IMYHBIX IPOTPaAMM C HCIIOJIb30BaHUEM (YHKIIM;

- CO03/1aBaTh MPOTrPaMMBbI C HCIIOJIb30BAaHUEM PEKYPCHUBHBIX (DYHKLINH;

- CO3/1aBaTh MPOTrPaMMBbI C HCIIOJIb30BAaHUEM MEPErpy3Ku QyHKIUH;

- CO3/1aBaTh MPOTrPaMMBbI C HCIIOJIb30BaHUEM (DYHKIUN cTaHAApTHOU OMOIMOTEKH;
- CO3/aBaTh IPOrPAMM C UCIIOJIb30BaHUEM JUHAMUYECKUX CTPYKTYp JaHHBIX;

- MCII0JIb30BaTh NIEPEMEHHBIE ITPU CO3[JaHUU IPOTPaMM.

Obyuarowuticsi 00adceH npuobpecmu HA8bIK:

- CO3AaHuA TpOTpaMMbI C UCTTIOJIb30BAHUCM yKaBaTeHefI N CCBIIIOK;

- CO3JJaHHUs MPOTrPaMMBI C MCIIOJIb30BAHHMEM CTPOK;
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- CO3aaHusA MpoTrpaMMbl C UCITOJIB30BAHUCM TUIIOB JAHHBIX;

- CO3JIaHMsl Pa3IMYHBIX IPOTPAMM C UCIIOJIb30BaHUEM (YHKIINH;

- CO3JIaHUsl IPOTPAMMBI C HUCIIOJIB30BAHUEM PEKYPCUBHBIX (DYHKITHIA;

- CO3/IaHUS IPOTPAMMBI C UCIIOJIb30BAHUEM MEPETPy3KH (PYHKIIHIA;

- CO3/IaHUS IPOTPAMMBI C UCIIOJIb30BaHUEM (DYHKIUI CTaHIapTHON OUOIHOTEKH;

- CO3aHuA IMporpaMm C UCITI0JIb30BAHUEM JUHAMUYCCKUX CTPYKTYp AaHHBIX.

YyeOHo-TeMaTHYECKHI IIJIAH

Koia-Bo yacos

DopMbI KOHTPOJIsA/

Ne Tema 3aHaATHSA
Teopus IIpakTuka | Beero arTecTaluu
1 BBonHoe 3ansarue. 1 1 CobecenoBanue,
" | Uncrpykrax o Th. AHKCTUPOBAHMUE.
CobecenioBanmue,
2. | Pabora c IIK. 1 1 CaMOCTOSITEIbHAS
paborta.
CobecenoBanue
3. | VYkazarenu. 2 2 4 a ’
npakTU4eckas padora.
HabGmronenue,
CaMOCTOSITENbHAS
4. | MaccuBbl. 2 3 5 paboTa, TBOpUeCcKoe
3aJaHie, CAMOOLIEHKA
M B3aMHas OLIEHKa.
Tunel JaHHEBIX
! ’ CobecenoBanue,
5. | ompexensieMbie 3 2 5
IpaKTH4eckas padbora.
II0JIE30BATEIIEM.
Habmronenue
6. | CTpyKkTypa mporpaMMel. 2 2 ’
PyKTypa nporp cobecemoBanue.
v MonaynbsHOE 1 1 Hab6mronenue,
" | nporpaMMHpOBaHUeE. cobece/loBaHUE.
CobecenoBanue,
8. | ®ynkuum. 5 ) 10 | recrupoBanme,
MpaKTU4eckas pabora.
CobecenoBanne
9. | PekypcuBHBIC (HyHKIHN. 2 2 4 A ’
IpaKTU4ecKas pabora.
. CobecenoBanne
10. | IMeperpy3ka pyHKITHIA. 1 2 3 A ’
IpaKTU4ecKas pabora.
11 DyHKIMU CTaHIAPTHOU 5 2 4 CobecenoBanue,
" | GubnmoTekwu. MpaKkTUYecKas padoTa.
12 JIupeKkTuBbI 5 5 Hab6mronenue,
" | mpenpouieccopa. cobece/loBaHUE.
. Hao0monenue,
OO0iacTu IeicTBUA
13. 2 2 cobecenoBanme,
UJIEHTU(UKATOPOB.
TECTUPOBAHUE.
TexHom0OrNs CO3JaHUI
14. A 3 3 Co0OecenoBanue.
MIPOTPAMM.
HHAMHYECKUE CobecenoBanune
15, | ! 3 4 7 . :

CTPYKTYpPBI JaHHBIX.

npakTHyeckas padbora,
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CaMOCTOSTEIIbHAS
paborta.

HToro: 32 22 54

Coaeprxanue nporpaMmbl MOLYJIsI

Tema 1. Broanoe 3austue. Mucrpykrax no Th.

Teopus: JIlemoHcTpauusi padot, caenaHHbIX B «IT kBanTe». MHCTpYKTaX MO TEXHHUKE
6e3omacuoctu mipu padore B «IT kBanTe. [Inan paboTel Ha y4eOHBIN TOI.

Tema 2. Pa6ota c IIK.

Teopusa: CocraBuble yactu I1K, ux yctpoiictBo, Ha3HaueHue u B3aumoelicteue. Pabora
c IIK, ycraHoBKa U yjgajeHue MporpaMM, JApaiBepbl, OCHOBHbIE HACTPOHKU. OCHOBBI pabOTHI B
rpadudeckom penakrope Paint.

Tema 3. Yka3zarenu.

Teopua: Yro Ttakoe ykasarenud. Buapl ykaszarened. HMHunpmanuzauus ykasaTelew.
Onepauun ¢ ykazarensimu. CcpUiku, onpenenenue, ¢dopMatr o0bsaBienus. [Ipasuia,
MpUMEHsIeMbIe K cChuIKaM. [IpuMeHeHre CChIOK U UX OTJIMYUE OT YKa3aTese.

Ilpakmuxa: Co3naHue TporpaMMbl C HCIIOJIB30BAHUEM YKa3aTelie U  CCHUIOK.
TecTupoBaHue NpOrpaMmsl.

Tema 4. MaccuBbl.

Teopus: Jlunamuueckue wmaccuBbl. CrocoObl CO3MaHHUS JUHAMHYECKHX MAacCCHBOB.
[IpenmyiiecTBa AMHAMHYECKHX  MAacCHBOB. MHOroMepHble  MAacCUBBL. MHOrOMepHbIE
TUHaMHU4YecKre MaccuBbl. CTIOCOOBI CO3/TaHUSI MHOTOMEPHBIX MacCMBOB. OCBOOOXKICHHE TTAMSITH
u3-noa maccuBa. Ctpoku. CoznaHue cTpok u paboTa ¢ HUMHU.

Ipaxmuxa: Keiic «Kutenu noma» (mpaktudeckas padoTa Mo HAMKCAHUIO MPOTPAMMBI,
OTJIaJIKe, TECTUPOBAHUIO M TMPOBEPKE BEPHOCTH BbIYUCICHUI). CoO3MaHHE TpPOrpaMMbl C
HCITOJIH30BaHUEM CTPOK. TecTHpoBaHUE MPOTPAMMEI.

Tema 5. Tunel 1aHHBIX, ONIPEAEIIAEMbIE TTOJI30BATEIEM.

Teopusi: Jlng 4Yero HYXHbl THUIBl JAHHBIX, OINPEIEISIEMbIE  IOJb30BATEIIEM.
[TepeumenoBanue tumnoB (typedef). Ilepeuncnenus (enum). Crpykrypbr (struct). Iloms
CTPYKTYpPHl W HWHHIHanm3aiusa. JlocTyn K momsiM CTpyKTypbl. butoBbie mossi. OObequHEHHs
(union).

Ilpakmuka: Co3naHue MporpaMMbl C MCIHOJb30BAaHUEM THUIIOB JaHHBIX, ONMPEIEIsEMbIX
nojb30BaTeIeM. TecTUpOBaHUE TPOTPAMMBI.

Tema 6. CTpykTypa nporpamMmmesl.
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Teopus: VI3 dyero coctouT mporpamma Ha s3bike C++. DyHkius main. Moaynu
nporpammbl. BBoa/BeiBoa. JlupektuBsl npenpoueccopa. bubnuorexu kinaccos C++. [Totoku.

Tema 7. MoaynbHOE pOrpaMMHUPOBAHUE.

Teopus: YTo Takoe MOLYJIbHOE IIPOrPAMMHUPOBAHHE U JIJIsl YETO OHO HYKHO.

Tema 8. OyHk1MM.

Teopus: Yto takoe ¢pynkuuu. O0baBIeHue u onpeneneHue yHkuuii. CocraBHbIe YacTh
onpenenenust pynkuuu. Berpoennsie pynkuuu. Tun Gynknun. BezoB ¢ynkuuu. I'mobansHbe
U JIOKaJbHble IepeMeHHble. Bo3Bpamaemoe 3Hauenue. I[lapamerpsl ¢yHkuuu. Ilepenaun
napamMeTpoB B (YHKLHIO IO 3Ha4eHUI0 M 1o azapecy. Ilepenaua maccuBOB B KadecTBe
napametpoB. [lepenaua nmEén QyHkuii B kayectBe nmapameTpoB. [lapaMeTpsl co 3HAYCHUSIMU IO
ymomyanuo. DYHKIUU ¢ TEepeMEeHHbIM 4YuciaoM mapamerpoB. Dynakmus main(). [1labronbl
byHKIHIA.

Ilpakmuka: Co3fgaHue pPa3IUYHBIX HOPOrpaMM C  HUCHOJb30BAHUEM  (PYHKLUH.
TecTtupoBanue nporpamm.

Tema 9. PexypcuBHbIe QyHKITHH.

Teopus: Pexypcus. Pexypcusnble ¢pynkuuu. IIpsmas pekypcuBHas ¢pyHkuus. Kocsennas
peKypcuBHas GyHKIHS.

Ilpakmuxa: Co3naHue mTpOrpaMMbl C HCHOJIb30BAaHUEM PEKYPCUBHBIX (DYHKIHH.
TecTtupoBanue NpoOrpaMmsl.

Tema 10. ITeperpy3ka QpyHKIUI.

Teopus: lleperpy3ka ¢yHkumid. [IposiBieHHe HEOIHO3HAYHOCTH IIpH Ieperpyske
¢ynkuuil. [IpaBuna onucanus neperpyxeHHbIX QYHKIMM.

Ilpakmuxa: Co3gaHue MPOrpaMMbl C HCIHOJB30BAHMEM NEPErpy3kd  (PyHKIHH.
TecTupoBaHue NpOrpaMMsl.

Tema 11. ®yHKIUYU cTaHAAPTHON OHMOIMOTEKH.

Teopua: @OyHkuMM cTaHAapTHOM OubOmmorekn. DOYHKIMM BBOAA/BBIBOJA (OTKPHITHE
MOTOKA, BBOJ/BBIBOJ] B TIOTOK, 3aKpBITHE IOTOKAa, 0OpaboTKa OmHUOOK, TMpuUMep pabdoThl ¢
NOTOKaMHM), QYHKIIUN pabOThI CO CTPOKaMHU M CUMBOJIAMH, MaTeMaTHYECKUe (PYHKITUH.

IIpakmuxa: Co3gaHue TNPOrpaMMbl C  HCIOJNBb30BaHUEM (DYHKIUI cTaHAApPTHOM
6ubmuorexku. TecTupoBaHUe MPOTPaAMMBI.

Tema 12. J/[upexTuBsI npenporeccopa.

Teopus: JupextuBbl npemnporeccopa. JupexkrtuBa #include. JlupexrtuBa #define.
JupexTuBsl ycinoBHoM kommuisiun. Jupextusa #undef. [IpenonpenenéHubie MaKpOCHI.

Tema 13. O6nactu neiicTBUS HICHTUPUKATOPOB.
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Teopusi: Yto Takoe obOmacte aeicTBusi wuaeHtudukaropa. OOmactu AeHCTBUS
UICHTUPHUKATOPOB: OJIOK, Qaiin, (QyHKUIUs, NpOTOTHN (YHKIHMH, KIacC U IMOMMEHOBAHHAs
obOmacte. Buemnue oO0bsaBneHus. [lomMeHoBanHble 00nacTé  (IPOCTPAHCTBO — HUMEH).
[IpocTpancTBa UMEH CTaHIAPTHON OUOIUOTEKH.

Tema 14. TexHosiorusi Co31aHus IPOTPaMM.

Teopus: Texuomorust co3manusi mnporpamMMm. KoampoBaHune # JOKYMEHTHPOBAHHE
nporpammel. [IpoekTrpoBaHne 1 TECTUPOBAHUE TPOTPAMMEI.

Tema 15. JlunaMmuueckue CTPYKTYphI TaHHBIX.

Teopusa: Jlunamuueckue CTPYKTYpbl HaHHBIX. JIMHEWHbIE CHUCKH, CTEKH, O4Yepe.u,
OMHapHBIE EPEeBbs, pean3ais TMHAMHYECKIX CTPYKTYP C MTOMOIIBI0O MAaCCHBOB.

IIpakmuxa: Co3nanue MporpaMM € UCIOIB30BAHUEM TUHAMUYECKHX CTPYKTYP JAaHHBIX.

TectupoBaHue MporpaMmm.

2. Monyab «Padora ¢ Arduino»

Ilens:hopmupoBanre y 0OydarOmMXCS KOMIIETEHIMA B OOJIACTH  TIEPEIOBBIX
TEXHOJIOTUH, TMPOTPaMMHUPOBAHUSA, JIOTHKH, OJEKTPOHUKH, CXEMOTEXHHMKH,  (H3HKH,
UCKYCCTBEHHOI'O MHTENJIeKTa, ocBoeHue «hard» m «soft» kommnerenuuii B mpouecce paboThl ¢
Habopamu «Matpéuka.

3aoauu:

Oobyuarowue:

- MO3HAKOMHUTh C JOCTM)KEHUSMU OTEUYECTBEHHOM M MUpPOBON Hayku B 00JacTH
[IPOrPaMMUPOBAHUS, HIEKTPOHUKH, CXEMOTEXHUKH, KOMITbIOTEPHBIX TEXHOJIOTHH;

- MO3HAKOMHUTh CO  CHEUUAIbHBIMH  (IPO(ECCHOHATBHBIMU) TEPMUHAMH U
HOHSTHUSMY,

— 3aKpenuTh 0a30Bble 0O0mIe0Opa3oBaTeNbHbIe 3HAHWS B obOnacth  (pu3ukw,
MaTeMaTHKH, HUH(HOPMATUKH U (POPMHUPOBATH LEIOCTHYIO HAYYHYIO KapTUHY MUDA;

- M3YYUTh OCHOBBI POrpaMMHpoBaHus Ha miuaTdopme Arduino;

— MMO3HAKOMHTH C HACTPONKOM TIaThl M TTopTa noakaoueHus B Arduino IDE;

- ¢dbopmMHpOBaTH yMEHHE OPUEHTUPOBATHCS HA MI€ATbHBIM KOHEUHBIN pe3ynabTar.

Paszeusarowue:

- dbopMHUpPOBaTh UHTEPEC K TEXHUISCKUM 3HAHUSIM;
- pa3BUBaTh y OOYyYaIONMUXCS TEXHUYECKOE MBIIUICHHE, H300peTaTeIbHOCTD,

o0pa3Hoe, MPOCTPAaHCTBEHHOE, a0CTPAKTHOE, JIOTHIECKOE U KPUTUIECKOE MBIIUICHHUE;
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— dbopMUPOBaTh YCTOWYHMBYIO Y4YEOHYIO MOTHBAIMIO K JajbHEHIIEMY H3y4EHHUIO
IIPOrpaMMHUPOBAaHUS U TBOPUYECKOMY IIOHCKY;

- pa3BUBaTh BOJIO, TEPIIEHHWE, CAMOKOHTPOJb, BHUMAaHHE, MaMATh, (paHTazuio M
M300peTaTeNIbHOCTh (TBOPYECKUI MOTEHIUA TUUYHOCTH);

- pa3BUBATh CIIOCOOHOCTH OCO3HAHHO CTaBUThH Iepes] cOOON KOHKPETHhIE 33/1ayH,
pa30uBaTh X Ha OTAEJbHBIC ATAMbl U T0OMBATHCS UX BBINOTHEHHUS,

- pa3BUBaTh yMeHHE paboTaTh B KOMaHJI€ M UHIMBUYaJIbHO;

- pa3BUBATh CIIOCOOHOCTH PA0OTATh B YCIOBUSIX OIPAaHUYCHUN.

Bocnumamenvnbie:

— BOCIHUTHIBATh YYBCTBO MAaTPHOTU3MA, TPaXXTAHCTBEHHOCTH, TOPJOCTH 3a
JOCTHKEHHS] OTEYECTBEHHON HAYKU U TEXHUKH;

— BOCTIMTHIBATh JTUCIUILTMHUPOBAHHOCTb, CaMOOpraHU3alHUIo, JTUYHYIO
OTBETCTBEHHOCTb 3a IMOPYYEHHOE JIEJ0, CAMOCTOSITENIbHOCTb, YB)KEHHE K JIIOJSAM, YMEHHE
paboTaTh B KOJIJIEKTUBE U UyBCTBO B3aMOIIOMOIIH;

- (dbopMHUpPOBATH OPraHU3aTOPCKUE U JINJEPCKUE KauecTBa;

— BOCIHTHIBAThH TPYAOIIOOHE, aKKypaTHOCTh U YBaKEHUE K TPYLY;

- dbopMupOBaTh MPaBWIBHOE OTHOIIEHHWE K YyCleXaM U HeyJayaM, pa3BUBATh
YBEPEHHOCTb B ce0e.

Ilpeomemmnnie oxncudaemole pe3yibmamot.

Obyuarowutics 00aXHCeH 3HAmb.!

- TEXHUKY 0€30ITacCHOCTH MPH paboTe ¢ KOHCTPYKTOPAMU;
— coctaB Habopa «Marpénika;

- crocoOsl mporpamMupoBanus Ha Arduino IDE;

- 6a30Bble KOHCTPYKIINH;

- IpaBujia HAMCAaHUs KPAaCUBOTO KOJA.

Obvuarowuticss 00aHCeH YyMemb:

- COPTHPOBATH M YKJIAJIbIBATh JIeTalu Habopa «MaTpémika;
- coOuparth pa3aINydHbIe CXEMBL;

- IPOrpaMMHUPOBATh COOpaHHBIE CXEMBI;

- U3MEHATH U KOPPEKTUPOBATH IIPOrPaAMMYy.

Obyuarowutics 00adceH npuobpecmu HAgbIK:

- 10 COPTUPOBKY W YKJIAJIKHU AeTaneld Habopa «MaTpémkay;
- nporpamMupoBanus Ha ArduinolDE;
— HaIMCaHMs KPaCUBOTO KOJa.
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YyeoHo-TeMaTHYECKHI IJIAH

Kos-Bo yacos @®opMbI KOHTPOJIs1/
Ne Tema 3ansATHSA
Teopus IIpakTuka | Bcero arrecTaliu
1 Kuonounsrit 2 2 Jlabopartopno-
" | mepeKIoYaTenb. npakTU4eckas padbora.
MHOrouBeTHbIM
1 Jlabopartopno-
2. | cBeTOIMOM C KHOIIOYHBIMHU 3 3
npakTu4eckas padora.
MIEPEKITI0YATEISIMU.
Jlabopartopno-
3 CBEeTUIILHUK C KHOTIOYHBIM 3 3 npakTu4eckas padora,
" | ympaBiieHUEM. CaMOCTOSITeNIbHAs
paborta.
JlaboparopHo-
4. | KHOnoYHBIC KOBOOH. 3 3 parop
npakTU4eckas padora.
JlabopaTtopHo-
npakTuyeckas padbora
5. | Cexynmomep. 3 3 P P ’
CaMOCTOSITeNbHAs
paborta.
JlabopaTtopHo-
N . npakTudeckas pabora
6. | Cuérunk HaXaTHA. 3 3 P P ’
CaMOCTOSITeNbHAs
paborta.
. JlaboparopHo-
7. | KoMHaTHBINH TepMOMETD. 2 2 parop
IpaKTH4ecKas pabora.
CobecenoBanue,
HaOII0ICHHE,
8. | [Ipoekt «TepmomeTp». 1 4 5 TBOPUYECKOE 3a1aHUE,
CaMOOIIEHKA H
B3aMMHasl OIIEHKA.
JlaGopatopHo-
9. | MeteoctaHmusl. 1 3 4 patop
IpaKTH4ecKas pabora.
JlaGopatopHo-
IpakTH4eckas padbora
10. | ITanTorpad. 4 4 P P ’
CaMOCTOSITeNTbHAs
pabora.
JlaGopatopHo-
11. | Tecrep Garapeek. 3 3
IpaKTH4eckKas pabora.
JlaGopatopHo-
12 CBETHIIBLHUK, 3 3 npakTHdeckas padora,
" | ynpasasemsiii mo USB. CaMOCTOsTEIIbHAs
pabora.
JlaGopatopHo-
13. | IlepetsiruBaHue KaHaTa. 4 4 paTop
IpaKTU4eckKas pabora.
Hroro: 2 40 42

Coaeprxanue nporpaMmMbl MOLYJIsI

Tema 1. KHOIIOUHBIH NepeKI0OYATEND.
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IIpakmuka: BeimoaHeHue 1ab0paTOpHO-TIPAKTUUYECKON paboThl 13 Habopa «Marpénikay:
«KHONOYHBIN NEPEKITIOYATENbY.

Tema 2. MHOTOLBETHBIN CBETOAMO/I C KHOIIOYHBIMU MEPEKIIIOYATEIISIMHU.

IIpakmuxa: BeinonaHeHne 1a00pPaTOPHO-MPAKTUYECKON paboOThl € HCHOJIB30BaHUEM
Habopa «Marpémikay»: « MHOrOLIBETHBII CBETOAMO]] C KHOIMTOYHBIMH MEPEKII0YATEIIMI.

Tema 3. CBETWIBHUK C KHOIIOYHBIM YIIPABICHUEM.

IIpakmuxa: BeinmonHeHnue 1ad0paTopHO-MIPAKTUYECKON paboThl 13 Habopa «MaTtpénikay:
«CBETWJIBHHK C KHOIIOYHBIM YIPABIEHUEM) C JOMOIHUTENbHBIM 3a/1aHUEM.

Tema 4. Knomounble KOBOOH.

IIpakmuxa: BeimonHeHue 1ad0paTopHO-MIPAKTUYECKON paboThl 13 Habopa «MaTtpénikay:
«KHommo4HbIE KOBOOW.

Tema 5. Cexynnomep.

Ilpakmuka: BeimoaHeHne 1a00paTOPHO-TIPAKTUYECKON paboThl M3 Habopa «Marpénikay:
«CekyH1oMEpP» C TOTMOTHUTEIbHBIM 3a/IaHUEM.

Tema 6. CuéTuuk HaX)KaTUM.

Ilpakmuka: BeimoaHeHne 1a00paTOPHO-TIPAKTUYECKON paboThl M3 Habopa «Marpénikay:
«CYETUMK HaXaTUI» C JOTOJHUTEIbHBIM 33aJaHUEM.

Tema 7. KoMHaTHBIN TEpMOMETD.

IIpakxmuxa: BeinonHenue 1a00paTopHO-TIPaKTUYECKONW paboThl u3 Habopa «MaTpémnikay:
«KoMHaTHBII TEpMOMETPY.

Tema 8. [Ipoekt «Tepmomerp».

Teopusi: Dtambl pa3pabOTKHM TpoekTa (pa3paboTka; cOOpKa; MpOrpaMMUpPOBAHUE U
OTJIaJIKa; UCTIBITAHUE U aHATU3 Pa3pabOTaHHOW MO TEPMOMETPA).

Ilpakmuxa: Pa3zpaboTka, cOopka, MNporpaMMHpPOBaHHE, OTJIAagKa W HUCIBITAHUE
TEPMOMETpPa, COOpaHHOrO Ha MakeTHOH miare. [Ipe3eHTanuss CBOero mpoekTa. AHaM3
npojieanHoM paboThl. [lonBenenne UToros.

Tema 9. MeTeocTanmus.

Teopus: Ilepenaua nanHbIX ¢ aTGopmbsl Arduino Ha KOMIBIOTEP.

IIpakmuxa: BeinonHeHue 1ab0paTopHO-MIPAKTUYECKON paboThl U3 Habopa «MaTtpénkay:
«MeteocTaHIHS.

Tema 10. [TanTorpad.

IIpakmuxa: BeinonHeHue 1ab0paTopHO-MIPAKTUYECKON paboThl U3 Habopa «MaTtpénikay:
«[TanTorpad» ¢ AOMOIHUTETHHBIM 3aJaHUEM.

Tema 11. Tectep O6aTapeexk.
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IIpakmuka: BeimoaHeHue 1ab0paTOpHO-TIPAKTUUYECKON paboThl 13 Habopa «Marpénikay:
«Tectep OaTapeex».

Tema 12. CeTunbHUK, yrpasiseMbiii no USB.

IIpaxmuxa: Boinonunenue 1a00paTopHO-TIPAaKTUYECKON paboThl u3 Habopa «MaTpénikay:
«CBeTWIbHUK, yrpasisieMbli 10 USB» ¢ 1OMONHUTENBHBIM 3a1aHUEM.

Tema 13. IlepersruBanue kaHara.

Ipaxmuxa: BeimonHeHnue 1a00paTOpHO-MPAKTUYECKONM padOThI U3 Habopa «MaTpénikay:

((HepeTHFI/IBaHI/Ie KaHaTa».

3. Moayas «PaGora B Xaii-Tek nexe»

Ilenv: dopmupoBanue y OOydYaIOMMXCS KOMIIETEHIIMH B O0JACTH TEPEIOBBIX
TEXHOJIOTHI1 00paboTKn KOHCTPYKITHOHHBIX MaTepHaJoB, KOHCTPYHPOBAHUS,
IPOrpPaMMHUPOBAHHUS, MEXAaTPOHUKH, JJICKTPOHHKH, ocBoeHHE «hard» M «softy kommereHuuid B
nporiecce padoThl Ha BEICOKOTEXHOJIOTMYHOM 000PYAOBAaHHH.

3aoauu:

Obyuarowue:

- MO3HAKOMHTH C JOCTHIKCHHUSMH OTCUSCTBCHHOW M MHPOBOW HAyKH M TEXHHKH B
o0nacTu 00pabOTKHU KOHCTPYKLIMOHHBIX MaTEPUAIOB;

- MO3HAKOMHTH C UCTOPHUEH M300peTaTenbCcTBa U panroHanu3anyu B Poccuny;

- MO3HAKOMHUTh C BUJAMH WHCTPYKIIUH O TEXHUKE OE30MacHOCTH W IMpaBHIAMHU
BBITIOJTHCHMS UX TPEOOBAHUI;

- MO3HAKOMUTH ¢ BHJIaMu 3D IpUHTEPOB U MPUHIIMIIAMU PAOOTHI HA HUX;

- chopMUpOBaTh YMEHHUS U HABBIKU MPABUIBLHOTO M OEPEKIMBOTO HCIOIH30BAHUS
MaTepUaIOB U HHCTPYMEHTOB IIPH CO3JIaHUH IPOCKTOB;

- c(hOpMHPOBATh YMECHHSI M HABBIKK PA0OTHI C MasJIbHOW CTaHITHECH;

- MO3HAKOMUTH C TEXHUYECKUMU TPOPECCUIMU;

- MO3HAKOMHUTh CO  CHEHMUANBHBIMH  (MPO(EeCCHOHANBFHBIMA) TEPMUHAMH U
MTOHSATHSIMU,

- 3aKpenuTh 0a30BbIe 0O0Ie0Opa3oBaTelNbHbIE 3HAHUS B o001acTU (U3HKH,
MaTeMaTHKH, HHPOPMATHKU B (POPMHUPOBATH IEJIOCTHYIO HAyYHYIO KapTUHY MHpA,

- U3YYUTh OCHOBBI 3JIEKTPOHUKH U CXEMOTEXHUKH;

- c(hOpMHUPOBATH AITOPUTM BBITIOTHEHHSI MOHTXKHBIX, COOPOYHBIX U HAJAaI0YHBIX

pabor;
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- HAYYUTh CAMOCTOSITEIbHO HaXOAUTh HEOOXOIUMYIO MHGOPMAIUIO, TOCPEACTBOM
CIIeNIMATILHOM JIUTepaTyphl U IHTEpHET-pecypCcoB;

- ocBauBaTh «hard» u «soft» KOMIETEHIUH;

- c(hopMHUPOBATh HABBIKK CO3/IaHUS YepTexe st paboTel Ha 3D mpuHTEpE;

- M3YYUTbh HACTPOMKHU U ynpasieHue 3D npuHTepom.

Paszeusarowue:

— dbopMUPOBATh HHTEPEC K TEXHUUYECKUM 3HAHUSM;

— pa3BUBAaTh y OOYyYAIONMUXCS TEXHUYECKOE MBIIUICHUE, W300pPeTaTeIbHOCTD,
o0pa3Hoe, IPOCTPAHCTBEHHOE, a0CTPAKTHOE, IOTUYECKOE U KPUTUUECKOE MBIIIICHUE;

- dbopMHUpPOBATh YCTOMYHMBYIO Y4YEOHYIO MOTHBAILMIO K JajJbHEUIIEMY H3Y4YEHUIO
paboThl BEICOKOTEXHOJIOTHYHBIX CTAHKOB M 000PYJIOBaHMUS,

- pa3BHBaTh BOJIIO, TEPIICHHE, CAMOKOHTPOJbL, BHUMAHHE, MaMsATh, (paHTa3HIO W
M300peTaTeNIbHOCTD (TBOPYECKUH MOTEHIUAN JTUYHOCTH);

- pa3BHUBaTh CIIOCOOHOCTH OCO3HAHHO CTAaBUThH Iepe] cO0OM KOHKpETHBIE 3ajayu,
pa30uBaTh X Ha OTAEIbHBIC ATAMbl U T0OMBATHCS WX BBITOJIHEHUS;

- pa3BuBaTh yMeHUE paboTaTh B KOMAaH/I€ U UHIUBHUIYAJIbHO;

- pa3BUBATH CIIOCOOHOCTH PA0OTATh B YCIOBHUSIX OTPAHHUYCHHU;

- dbopMHpOBaTh HABBIKK PabOTHI MO TOWCKY HWHGMOpPMAIUU, HEOOXOAMMOW st
BBITIOJIHEHHMSI TIOCTABJICHHOM 3a/1auu;

— dbopMHpPOBAaTh YMEHHE MPAKTHYECKH MPUMEHSATH TOJYYCHHBIE 3HAHHS B XOJI€
yueOHOI U TPOEKTHOU e TENbHOCTH;

- dbopmupoBath ymMeHue GOpMyIHUpOBaTh, ApryMEHTHPOBATh M OTCTaMBaTh CBOE
MHEHHE.

Bocnumamenwvhuie:

- BOCIUTHIBATE YYBCTBO TMATPUOTHU3MA, TPaKAAHCTBEHHOCTH, TOPAOCTH 3a
JOCTHKECHUS OTEYECTBEHHOW HAYKH U TEXHUKHU;

- BOCITUTHIBATH JTUCHUITAHUPOBAHHOCTD, CaMOOPIraHU3aIIHIO, JTHYHYIO
OTBETCTBEHHOCTH 32 MMOPYYECHHOE JIETI0, CAMOCTOSATEIILHOCTD, YBAKCHUE K JIFO/ISIM;

- (opMUpOBaTh OPraHU3aTOPCKUE U JIUJCPCKHE KaueCTBa;

- BOCIIUTHIBATH TPYAOIIOOHE, aKKYPATHOCTh M YBaXKCHHUE K TPYLY;

- q)OpMHpOBaTI) MMpaBUJIBHOC OTHOHOICHUEC K YCII€XaM W HEyJdadaM, pasBUBATb
YBEPEHHOCTH B cebe;

- BOCITUTHIBATH OEPEIKHOE OTHOIICHUE K 000PYIOBAHUIO U MaTepUalaM;

- (opMHpOBaTH YMEHHE pa3/ieiisiTh POJIH U B3aUMOJICHCTBOBATH B KOMaH/IC.
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Ilpeomemmnbnie orcudaemole pe3yibmamot.

Obyuarowuiicss 0onHCeH 3HaAmb.:

- CTPYKTYpy Xal-TeK 1exa;

- TEXHHUKY 0€30MacHOCTH Mpu paboTe B Xaii-Tek 1exe;

- BO3MOXKHOCTH 000py0BaHMs Xali-Tek 1exa;

— OCHOBBI JIEKTPOHUKU U CXEMOTEXHUKH;

- CIIocoOBI pabOTHI C MAsTILHOW CTAHIIUEH U TEXHOJIOTHIO TTAKY;
- Ha3Ha4Y€HUe, yCTPOUCTBO U NMpUHIMN padoTel 3D npuHTepa;

- npaBuia co3naHus yeprexka m3genus Ha I[IK B cmenmamusupoBannom 110 3D

IIPUHTEPA.

Obyuarowuticst 00IHCeH YMEmb:

- MOHTHPOBATh JIEKTPOHHBIE KOMIIOHEHTHI Ha TUIATE;

— paboTtarth ¢ MasyIbHOW CTaHIIHUEH;

- MIPOU3BOIUTH MOATOTOBKY, 3aMycK U ynpasieHnue 3D mpunrepoMm;
— co3naBaTh yepTexu uzaenuit Ha [1K;

- MPOU3BOIUTH PUHATBHYIO 00pa0OTKY MOTYUYHBIIETOCS U3CIHUS.

Obyuarowuticst 00a2iceH npuobpecmiu HA8bIK:

- 6e3omacHoi paboTsl ¢ 000pyI0BaHHEM Xal-TeK LeXa;
— paboThI ¢ MasIbHOM CTaHIIUEH;
- M0 HACTpoMKe u noAroroske 3D mpunTepa Kk padoTe;

- co3nanus yeprexeit n3aenuit Ha I[IK qst 3D npunTepa.

YyeOHo-TeMaTHYCCKHI IJIAH

Ko.s1-Bo yacos ®opMbI KOHTPOJIsI/
Ne Tema 3ansATHSA
Teopus IIpakTuka | Bcero aTrTrecTalu
1 BBoanoe 3ansrue. 1 1 CobecenoBanue,
" | Mucrpykrax no Th. AHKCTUPOBAHMUE.
CobecenoBanue,
HaOJII0IeHNE,
DNEKTPOHUKA U
2. 1 2 3 IIpaKTU4ecKast
CXEMOTEXHHKA.
paboTa, caMOOIICHKa
U B3aUMHas OIICHKA.
CobecenoBanue,
3 Pa6ora na 3D npuntepe. 1 1 2 HabmroieHue,
" | Th ipu pabore. MpaKTUYeCcKast
pabora.
Cosmanue 3D monenun CobecenoBanue,
4. | mpoctoro nu3nenus s 3D 1 3 4 HabmroeHue,
IpUHTEpA. IpaKTUYecKas
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paboTa, caMOOIICHKa
X B3aMMHas OLICHKA,
TECTHPOBaHUE.

CobecenoBanue,
HaOJII0IeHNE,

2 2 CaMOCTOSITEIbLHAs
paboTa, caMOOIIeHKa
U B3aMMHAas OLICHKA.

N3roroieHue mpocToro
uznenus Ha 3D npunTepe.

HUroro: 4 8 12

Coaeprxanue nporpaMmbl MOLYJIsI

Tema 1. Beonnoe 3ansarue. Uucrpykrax no Th.

Teopus: VIHCTpyKTaX IO TeXHHUKe Oe30macHOCTU MpH pabore B Xaii-Tek uexe. Mcropus,
TEMIIBI M TEPCHEKTHBBI PA3BUTHUS BBICOKOTEXHOJOTHYHOTO 0OOOpynoBaHus. JleMoHCTpanms
W3SIINi, U3TOTOBJICHHEIX B XaM-TeK IIeXe.

Tema 2. DjIeKTpOHUKA U CXEMOTEXHHKA.

Teopusi:  OCHOBBI 3NE€KTPOHUKU. [IpMHIMIBI PabOTBI OCHOBHBIX 3JIEKTPOHHBIX
KOMITOHEHTOB ¥ MX HazHaueHHe. OCHOBBI CXEMOTEXHUKHA. MeTo/Ibl Maliku, 0COOEHHOCTH pabOTHI
C IpUNOAMH U (arocamMu. MHCTPYKTaXK MO TEXHUKE O0€30IMaCHOCTH C MAasUIbHBIM 000PYJ0BaHUEM.

IIpakmuxa: TlocTpoeHue NPUHLMIHUAIBHOW cXeMbl ycTpoicTBa. Ilogbop MoHTaxHOM
IUIaThl U Pa3MEIEHUE HAa HEW AJIEKTPOHHBIX KOMIOHEHTOB. COEIUHEHHE DJIEMEHTOB METOJIOM
naiiku. [IpoBenenue npoGHOro mycka, UcrpanieHue omnOoK. McnbITanus rOTOBOro U3/A€usl.

Tema 3. PaGota na 3D nmpuntepe. Th npu pabore.

Teopus: Hasnauenue, ycTpoicTBO M mnpuHUIUI pa®oThl 3D mpuntepa. Ilonroroska,
3amyck u ympasineHue 3D npuntepom. Ilapamerprl n BozmoxkHoctu 3D mpunTepa. TexHuka
6e3omacHoCTH Npu padote ¢ 3D mpuHTEpPOM.

IIpaxmuxa: TloaroroBka npuHTEpa K padoTe. YcTaHOBKA TOJIIMHBI CIIOS, TEMIEPATypbl
COIUIa, CKOpOCTH meyatu U ¢opmar 3anonHeHus. Kamubposka crosa. IloaroroBka croma k
Ne4yaTu U aare3usl.

Tema 4. Cozganue 3D monenu npocroro uzaenus s 3D npuHTepa.

Teopusa: bazoBble 3HaHus 10 co3gaHuto 3D  wmomenum w3nenua Ha [IK B
cnenuanusuposanHoM 110 3D npuntepa.

IIpakmuxa: Pa3zpaboTka u co3ganue cooctBeHHoi 3D Moaenu npoctoro n3aenusi.

Tema 5. zrorosnenne npoctoro uznenus Ha 3D npuHTepe.

Ilpakmuka: TlpoBepka HacTpoek mNpuHTepa K pabdore. 3amyck 3D momenu mpocToro

U3ACINUA Ha HU3rOTOBJICHHUC. W3BneucHne IOJIYYCHHOI'O HU3ACIIHA, aHaJIM3 KadcCTBa IICHATHU U
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MPaBUJILHOCTH YCTaHOBOK mapameTpoB 3D mpunrepa. @unanbHass 00pabOTKa MOJIYIUBIIETOCS

uznenus. [loaBeneHne UTOroB MpoJIelaHHON PabOTHI.
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OBECIIEYEHME ITPOI'PAMMBI

Metoauyeckoe odecriedeHHe MPOrpaMmMbl

Ocnosnvle NPUHUUNDBL, NOJIOHCEHHbIE 6 OCHOBY npocpammbl.

- IOPHUHIAIT  JTOCTYMTHOCTH, YYHUTHIBAIONUN  WHAMBUAYAJIbHBIE OCOOCHHOCTH
Ka)KJ0ropeOeHKa, Co3/[aHke OIaronpusATHBIX YCIOBHM JUIS UX Pa3BUTHS,

- MPHUHIAIT IEMOKPATHYHOCTH, MPEANONATalONINiA COTPYJHUYECTBO TMeAarora u
oOyyJaromierocs,

- MIPUHIIAIT CUCTEMHOCTH U TTOCJICIOBATSIILHOCTH — 3HAHHUE B MPOTPaMME JArOTCS B
OIPENICIICHHOW CUCTEME, HAaKaIUIUBasl 3arac 3HaHUH, IETH MOTYT PUMEHSATh X Ha MPAKTHKE.

Memoowt pabompui.:

- CJIOBECHbIE METOJBbI: JIEKIUA, Oecea, COOOIIEHUsI — 3T METO/bl CIIOCOOCTBYIOT
000TaIEeHNI0 TEOPETHUECKUX 3HAHUH JIETeH, SIBIISIOTCS HCTOYHUKOM HOBOW MH(OpMaIuy;

- HarjsHble METOJbI: IPE3EHTALMH, JEMOHCTpPAllMM TOTOBBIX MOJEIEH, CXEM,
yepTekedl, WHCTpYKUMH. HarnsaHele MeToabl JaroT BO3MOXHOCTH 0ojee  JIeTallbHOTO
o0cIie1oBaHUsI 00BEKTOB, TOTIOJIHSIOT CIIOBECHBIE METO/IbI, CIIOCOOCTBYIOT PAa3BUTHIO MBIIICHHS
JeTel;

- IIPAaKTUYECKUE METOJbl: M3TOTOBIICHHE MOJENEH, CXEM, 4epTeKel, IPOEKTOB.
JlaHHbIE METOABI MO3BOJIAIOT BOIJIOTUTH TEOPETUYECKHE 3HAHUS HAa MPAKTHKE, CHOCOOCTBYIOT
Pa3BUTHUIO HABBIKOB U YMEHUN JETEH.

CoueraHue CIOBECHOTO M HAaIJIAJHOTO METOJIOB yUeOHO-BOCIIUTATENbHOMN NeATENIbHOCTH,
BOIUIOMIEHHBIX B (hopme JieKuH, Oecesbl, TBOPUECKOTO 3aJaHusl, MO3BOJISIOT IICUXOJIOTHYECKU
aJanTUpOBaTh peOEHKa K BOCIPHUATUIO MaTepuaia, HalpaBUTh €ro MOTEHIMAJd Ha IO3HaHHE

HUCTOPUHN HAYKH U TEXHUKHU, PACTHAPCHUIO ITOJIUTECXHUICCKOT'O KPYro3opa.

HNHpopmanmoHHO-MeTOANYECKOE 00ecriedeHre MPOrpaMMbl

- CIEeIMalM3UpOBaHHasl  JIUTeparypa MO0 HWHMOPMAIMOHHBIM  TEXHOJOTHSIM,
IPOTPaMMHUPOBAHUIOTIONO0PKA JKYPHAJIOB;

- HAOOPBI TEXHUYECKOW TOKYMEHTAIIMU K IPUMEHIEMOMY 000PYI0BaHHIO;

- 00pa3iibl MOZIeTIeH M CUCTEM, BBIITOJIHEHHBIE YUAIIUMUCS U TIeIarOroM;

- T1aKaThl, GOTO U BHICOMATEPUAIIHI;

- y4eOHO-METOIMUECKHE TOCOOUs ISl TIeaarora U 00y4aromuXxcs, BKIFOYAIOIIHE,
MH(POPMALIMOHHBIM U CIIPABOYHBIM MaTepHalbl Ha Pa3IMYHBIX HOCUTEINSNX, KOMIBIOTEPHOE U

BHJICO 000PYIOBaHUE;
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- QJIGKTPOHHBIE YUYEOHUKH, CIPABOYHBIC MAaTepHallbl, KEWChI, y4eOHBbIC 3aaHus,

TECTHI U IIpaBUjIa IIPOBCACHUA PA3IMUYHBIX COpeBHOBaHHﬁ.

Opraﬂmaunonnoe o0ecneyeHue nmporpaMmmbl

B mnpomecce oOyueHHs TPUMEHSIOTCS pa3iudHble (OPMBI OpraHU3alUd  Y4eOHOMH
NeSITebHOCTH:

— Oecenpl U JEKIUH ¢ (GPOHTAIBHBIM U WHAWBUIYAIBHBIM YCTHBIM U MHCbMEHHBIM
OIIPOCOM;

- 71a00paTOPHO-NIPAKTUYECKUE U CAMOCTOSATEIbHBIE Pa0OTHI;

— ydeOHbIE 3a/JaHNS;

- IIPOEKTHI;

- IPE3eHTalHH;

- KEMCHI;

- UT'PBI;

- COpPEBHOBAHMUS;

- IKCKYpPCHUHU.

VIHHOBaIlMOHHBIM METOJIOM OpraHM3aLUU Yy4eOHOM JEeATeTbHOCTH IO MporpaMme
ABIIIETCS METOJ] KEHCOB.

Keiic — onucanue npoOieMHONW CUTyallMM THOHATHOM M OJMU3KOH O0O0ydarommmcs,
pelieHre KOTopoi TpeOyeT BCECTOPOHHEr0 U3y4eHUs], TOUCKa AOMOJHUTEIbHON HH(pOpMaluu U
MOJIETTMPOBAHUS CUTYAI[MH WM 00BEKTA, C BHIOOpOM Hanbosiee moAX 0 ISIIero.

Ilpeumywecmea memooa Keiicog:

- IpakTH4ecKas  HampaBieHHOCTh.  Kelic-mMeTon — MO3BONSIET  MPUMEHUTh
TEOPETUYECKHE 3HAHUS K PEIICHUIO IPAKTUYECKUX 3a/1a4;

- uHTepakTHBHBIN (opmar. Keiic-meron obecneunBaer OGojnee 3¢ ¢deKkTuBHOE
YCBOEHHE MaTepHaja 3a CYeT BBICOKOW 5SMOIIMOHAJIBLHONW BOBJICYEHHOCTH O0Oy4aeMbIX B
TBOPYECKUH MPOIIECC. YUACTHUKH MOTPYKAIOTCS B CUTYAIMIO C TOJIOBOM: y Keca €CTh ITIaBHBIN
repoii, Ha MECTO KOTOPOTO CTaBUT ce0sl KOMaHa U pelaeT npodjaemMy OT ero juia. AKIEHT Npu
0o0y4yeHHH JieNlaeTcsl He Ha OBJIa/IeHHe TOTOBBIM 3HAHUEM, a Ha €ro BhIpaOOTKY.

B xoze paGoThl Haa KelicoM 11es1eco00pa3Ho UCIOIB30BATh CIEAYIOIINE METOIBI:

- 00BSICHUTEIbHO-UITIOCTPATUBHBIH;

— SBPUCTUYECKUN METO/I;

- METOJI YCTHOTO M3JIOKEHUs, MO3BOJIIONIMKA B JOCTYHHOH (hopMe JTOHECTH [0

00y4aromuxcst CI0XKHBIN MaTepuar;
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- METOJ IPOBEPKU, OLICHKU 3HAHUM UM HABBIKOB, II03BOJIAIOLIMM OLEHUTH
nepeJaHHble MeAaroroM Marepualibl U, M0 HEeOOXOIMMOCTH, BOBPEMs BHECTH HEOOXOIMMbIE
KOPPEKTUPOBKH 10 YCBOCHUIO 3HAHUW HA NTPAKTUYECKUX 3aHATHUSAX;

- UCCJIEIOBATEILCKUNA METOJ OOy4YeHHs, NAIoLUil O00y4yaromMMcs BO3MOXHOCTH
IPOSIBUTH €05, TOKA3aTh CBOU BO3MOXHOCTH, JOOUTHCS OIPEICIIEHHBIX PE3yIbTaTOB;

- npoOJIEMHOTO HU3JI0KEHUSI MaTepuana, Korja rmepea oO0ydaroluIMMUCS CTaBUTCS
HEKas 3a7aya, MO3BOJISIONIAs PEIIUTh OINPEeIEHHBINA JTal mpolecca O0y4eHUs: U MEepPenTH Ha
HOBYIO CTYIICHb OOY4CHHS,

- 3aKpEIUICHUS U CAMOCTOSATENILHONW PabOThI IO YCBOSCHHIO 3HAHUHN M HABBIKOB;

- JINAJIOTOBBIN U TUCKYCCUOHHBIN;

- urpa (Ha pa3BUTHE BHUMAHMUsI, IaMATH, BOOOPaXKECHHS);

- COPEBHOBaHUS U KOHKYPCBI;

- CO3/IaHHM€ TBOPUYECKUX PaOOT /7Sl BHICTABKH.

Kaxnp1ii keiic cocTaBiisieTcss B 3aBUCUMOCTH OT T€Mbl MU KOHKPETHBIX 3aJ1a4, KOTOpbIE
MpPEAYyCMOTPEHBl  IPOrPaMMOM, C€  y4e€TOM  BO3PACTHBIX OCOOCHHOCTEM  JeTed, HX

HHI[HBHIIyaHLHOﬁ noATOTOBJICHHOCTH, U COCTOUT U3 TeOpeTquCKOﬁ u HpaKTI/I‘leCKOfI qacTH.

MarepunanbHO-TeXHHYECKOe o0ecredeHne MporpaMmbl

Kabunem c ooopyoosanuem ona keanma «1Ty:

- 10 KOMIBIOTEPHBIX CTOJIOB U HOYTOYKOB;

- S ANEeKTpOHHBIX HabopoB «MaTpéuika» GupMbl AMIIEpKa;

- 5 anexkTpoHHBIX HabopoB «MHTepHeT Bewiei» pupmbl AMnepka,
— CTOJI Jy1st COOPKU YCTPOMCTB U3 00pa3oBaTeIbHBIX HAOOPOB;
- IIPOEKTOP € IKPAHOM.

Kaounem c ooopyoosanuem ona Xaii-mek yexa:

- 3D npuntep c [1K;

- na3epHbli ctaHok ¢ 11K

- pabouwuii cron Ha 10 mecT;

- MIPOEKTOP C IKPAHOM;

- 2 BepcTaka ¢ KOMIJIEKTaMU HHCTPYMEHTOB;

- nasuibHasi CTaHIUS C PUHAAIICKHOCTAMU;

- KOMIIJICKT I[eTaJICI\/JI 1 IpOBOAOB JIA CXCMOTCXHUKMU.
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ITPUJIOKEHUE 1

I[narnocnl'{ecxaﬂ KapTa OCHKHU PE3YyJbTATUBHOCTH YYAIIUXCH O3HAKOMHUTEC/ILHOI'O YPOBHSA

®.1.0. nenarora:

Jlara 3anonHeHus:

(BXOJIHast TUAarHOCTUKA)

y4eOHBIH roj

JononmuuTenpHas obmeodpazoBarenbHas nporpamMma: «KBaut «IT»»

[Tapamerpsl: JInuHOCTHBIE MeranpenmeTHsie [IpenmeTHsble Cymma YpoBeHb
0amioB
No d.N.0. MotuBarus | CamoonieH |['mbkocts | PazBuTne Paspurne | CrocoOHOC | 3HAHWE HCTOPHH 3HaHue Hagbiku
YUaIIXCS (BBIp2XKCHH |Ka MBIIUICHH | TO3HABATEIN | caMo Thb K pa3BUTHA crenuans | paboThl ¢
0CTh JeSITEBHO | A BHOU PETYISIUN | IPOAYKTUB | HH)OPMAIIHOHHEIX HOWU MIePCOHANb
WHTEpeca K | CTH Ha AKTUBHOCTH HOMY TEXHOJIOTHH. 3HaHUE TEPMUHOJ | HBIM
3aHATUSAM) | 3QHATHSIX COTPYJHHY | IPUKIIAJTHOTO OTHH KOMITBIOTEP
€CTBY UCIIOJIb30BaHUS U oM
MEPCIICKTHB Pa3BUTHS
IT
1

Htoro B % COOTHOIIEHNH:

Bricokuit ypoBeHs: 15 — 18 6amios,;

Cpennnii ypoBens: 10 — 14 6annos;

Huskuii yposens: 0 — 9 Gayios.
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IMapameTpbl

Onenka
ITapamerpsl YpoBHHK Crenenp BbIpa)KCHHOCTH Ka4eCTBa
[1apaMeTpoB
BhICOKit [IposBisieT NOCTOSIHHBIN UHTEPEC U TBOPUECKOE OTHOILIEHUE K IIPEIMETY, CTPEMUTCS 5
MortuBanus MOJYYUTh JONOJHUTENbHYIO HH(OpMaIUIO.
(BBIPa’KEHHOCTD
. |lHTEepec BO3HMKAET K HOBOMY MaTepuaiy, HO HE K crloco0aM ero NpuMeHEeHus Ha
MHTEpECca K Cpennuii 1
IIPaKTHKE.
3aHATUAM)
Huszkuii | MHTEpec npakTu4ecku He OOHAPy>KUBAETCS. 0
BLICoKit MoskeT caMOCTOSITENIbHO OLIEHUTh CBOM BO3MOKHOCTH B BBIIIOJIHEHUU 3aJaHMs, 5
YUUTBIBAsi U3MEHEHUS U3BECTHBIX CIIOCOOOB JIeHCTBUS.
Camoonenka
.. |Moxer ¢ moMOoIIBIO ITeAarora OLEHUTh CBOM BO3MO>KHOCTHU B PELICHUU 3a/1aHus,
nestenbHocT | CpenHuid . . 1
YUUTBIBasi U3MEHEHUSI U3BECTHBIX €MY CIIOCOO0B AEMCTBUIA.
JIn4HOCTHBIE |HA 3aHATUAX
Huskuii VYyamuiics He yMeeT, He IIbITAeTCs U He UCTIBITHIBACT MOTPEOHOCTH B OLIEHKE CBOMX 0
JENUCTBUM — HU CAaMOCTOATEILHOM, HU 110 TTPOChOe Teaarora.
BhICOKII YMeHue UCTIoNIb30BaTh pa3IMyHbIe CIIOCOObI pelIeH!s OAHOM U TOH ke 33/1a4u. Y MeHUe 2
CBOOO/IHO BBIJIEIATH «HOBBIE» CBOMCTBA M OTHOILLIEHUS B OOBEKTaX.
T UGKOCTE [IposiBnsitoTCst aneMeHTapHble 00001eH s, TTO3BOJISIONINE KIAaCCU(PUIIUPOBATH OOBEKTHI
MBIILICHHS Cpennuil | 1o pazauuHbIM Ipu3HakaMm. [IpeobianaroT KOMITJIEKCHBIE MTPEICTaBICHHS CUTYaTUBHO- 1
YCTOWYMBOTO YPOBHS, IPOSBIISETCS UX CXEMATU3ALUS U CTPYKTYpHUPOBaHUE.
Huskuii [Ipeobnanaer opueHTalMs HA BHEIIHNE, UHOT/AA CIIy4aifHO BRIOpaHHBIE IPU3HAKHY, 0
OTCYTCTBHE YETKOW CTPYKTYpPHI MPEICTABICHUN.
VYyammiics m0003HaTeNeH, aKTUBEH, BHUMATEIIEH, 3a/1aHUs BBITIOIHSIET C UHTEPECOM B
Bricokuii | ornyeckoil nocienoBaTeaIbHOCTH, CAMOCTOSITENBHO, HE HYXK/1aiCh B JOTIOJTHUTEIbHBIX 2
Meranpeamer Paspurue 5 BHCILIHHUX CTUMYJIaX, HAXOAUT HOBBIE CIIOCOOBI PEIICHHS 3aJaHU.
MO03HABATEJIbHOMN
HbIE AKTHBHOCTIL VYyamuiicss J0CTaTOYHO aKTUBEH U CAMOCTOSTENIEH, HO MPU BHINIOJIHEHUH 33 JaHUI
Cpennuii | TpeOyeTcsi BHEIIHSSI CTUMYJISLNS K BHIIIOJHEHUIO JIOTHUECKUX JIEUCTBUH, K 1

BHUMATCJIIbHOMY OTHOIICHUIO K 3aJaHHUI0, KPYTI' MHTCPCCYIOIINUX BOIIPOCOB JOBOJILHO
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Y30K.

Huskuin

ypOBeHB AKTUBHOCTH, CAMOCTOATCIIPHOCTH YYalIUuXCs HHSKHﬁ, IIpHU BBIIIOJIHCHHUHU
Sa,[[aHI/Iﬁ TpG6y€TCSI MMOCTOAHHAA BHCIIHAA CTUMYJIALUA, JII0003HATEIILHOCTh HE
IIPOABJIACTCA.

PasButue
CaMOpETYJISLINU

Bricokui

Yuammiics YACPIKUBACT LCJIb ACATCIIbHOCTU, HAMEYACT €€ IJIaH, BBI6I/IpaeT aJICKBaTHbIC
Cp€acTBa, NPOBEPACT PE3YIbTAT, CAMOCTOATCIBHO O6H3py>KI/IBaeT OI_HI/I6KI/I, BBI3BAHHBIC
HECOOTBCTCTBUCM YCBOCHHOI'O crocoba JIeHCTBHUS U yCJIOBI/Iﬁ 3aJa4u, caM
npeoaoJIeBacT TPYAHOCTHU B pa60Te, BHOCUT KOPPECKTUBBLI U JOBOJAUT ACJIO IO KOHIIA.

Cpennuit

VY nepkuBaeT 1enb AesITeIbHOCTH, HAaMe4aeT TUIaH, BHIOUpAeT aJIeKBaTHBIC
CpeACTBa,IPOBEPSET Pe3yIbTaT, OJHAKO B MPOLIECCE NESATEILHOCTH YacTO OTBIICKACTCS,
TPYAHOCTHU TPEOJI0ICBACT TOJIBKO MPH NICHXOJIOTHUECKON TOICPIKKE Te1arora,
OCO3HAET MPABHIIO KOHTPOJIS, HO 3aTPYAHSICTCS OJTHOBPEMECHHO BBINIOHSTH YIeOHBIC
JICHCTBUS M KOHTPOJIUPOBAThH UX.

Huskunt

I[ef[TeJH)HOCTI) Xa0TH4YHAa, HC IpOAYyMaHa, MPEPhIBACT ACATCIbHOCTD U3-3a
BO3HUKAIOIIUX TPYAHOCTEH, CTUMYJIMPYIOLIAsi U OPraHU3yIoIasl IOMOIIb
ManospdeKTUBHA.

Crioco0OHOCTB K
MPOIYKTUBHOMY
COTPYIHUYECTBY

Bricokuit

[IposBiseT SMOLMOHAIBHO TO3UTUBHOE OTHOLLIEHHUE K MPOLIECCY COTPYAHUYECTBA;
OPHEHTUPYETCS Ha MapTHEpPa MO0 OOIIEHUIO, YMEET CIIyIlaTh COOECeHUKA, COBMECTHO
IUTAHUPOBATh, JOTOBAPUBATHLCS U PACTIPENEATh PYHKIIMUB X0/1€ BHIIIOJHEHUS 3aJaHu,
OCYIIECTBIIATh B3aMMOIIOMOIILb.

Cpennuit

Croco0eH K COTpyIHUYECTBY, HO HE BCEr/la YMEET apryMEHTHPOBATh CBOO MO3ULIMIO U
CIIylIaTh MapTHEpA.

Huskuint

B coBmecTHOM ACATCIIBHOCTH HEC IBITACTCA JOTOBOPUTHCA, HE MOXKCET HpHﬁTH K
COrjiaCuro, HaCTanBacT Ha CBOCM, KOH(I)J'II/IKTyeT HJIM UITHOPUPYCT APYTUX.

[IpenmeTtHbIe

3HaHHUE UCTOPUU
pa3BUTHSA

UH(POPMALIMOHH
BIX TEXHOJIOTH.

Bricokuit

3HaHHS O Pa3BUTHUU U UCITIOJIB30BaAHUN I/IH(i)OpMaI_II/IOHHI)IX TEXHOJIOTHI JOCTAaTO4YHO
O6IJ_II/IpHLI ¥ TOYHBI. IMEIOTCS UL He3HAYUTEIbHBIC OITHO0YHbIE HETOYHOCTH.

Cpennuit

3HaHUA O Pa3BUTHU U UCIIOJIb30BAHUU PIH(bOpMaLII/IOHHBIX TEXHOJIOTHUM HE
CUCTEMATHU3UPOBAHBI, XaOTUYHbI, YHaCTUIHO OomuOOYHEIE.
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3Hanue

IIPUKJIATHOTO .
., |3HaHMS O pa3BUTHU U MCIIOJIb30BaHUU MH(POPMALIMOHHBIX TEXHOJIOIMHOTCYTCTBYIOT.
ucnonb3oBanusa | Huskuii
Nwmeromuecs npencTaBieHus 4acTo OUTHOOYHBI.
Y TIEPCIIEKTHB
pazButus IT
3HaHHE CIEIUAIBHON TEPMUHOJIOTUH XOpOIlee. 3HaeT OCHOBHBIE TEPMUHBI, MHOTHE
Bbicokuii | BTOpOCTENIEHHBIE U MTPABUIBHO UX yrnoTpebser. OmuodKu, eclii CIy4arTcs, TO
HE3HAYUTEIIBHBIE.
3HaHue o
e — 3HaHMe clleqUalIbHON TEPMUHOJIOTUU UMEIOTCs. [loHMMaeT UHTYUTUBHO HEKOTOPOE
CpenHuil | KOJIMYECTBO OCHOBHBIX TEPMUHOB. MIMeeTcs omnboyHOe npecTaBiIeHue 0 HEKOTOPBIX
TEPMUHOJIOTUU
TEPMHUHAX U MOHATHUSAX.
Huskuit 3HaHMe ClIeUalIbHON TEPMUHOJIOTMU Ha HU3KOM ypoBHE. [1110X0 moHnMaeT naxe
UHTYUTUBHO SICHBIE TEPMUHBI.
BLICOKUi HaBbIku 0cBOEHBI XOpOI1110, MHOTHE OTINYHO. TpedyeTcst TOJIbKO UTOTOBBI KOHTPOJIb
IIPU OKOHYAHUU paboThl. J[omoNHUTENbHBIE TOACKA3KU PEAKH U HE3HAYUTEIIbHBI.
HaBbiku pabotbl
c OcHOBHBIE HaBBIKM OCBOEHBI JOCTATOYHO XOPOILO, HO JIJIsl YCHEIIHOTO 3aBEPIICHHUS
Cpennuit | paboT TpeOyeTcs TOMONHUTENbHBIA KOHTPOJIb U NOACKa3KU. JlomonHuTenbHast MOMOIIb
IIEPCOHAIBHBIM
HE3HA4YUTEIIbHA.
KOMITBIOTEPOM
Huskuit Jlasxe camble TPOCThIE HABBIKM CAMOCTOSITENILHO BBIIIOJHAIOTCS € OLIMOKAMU M C HU3KUM

KauCCTBOM. I[J'ISI 3aBCPUICHUA pa60T qacCTo Tpe6yeTcsl IMoOMOIIb
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JluarHocTuyecKkasi KapTa OLEeHKH Pe3yJIbTATUBHOCTH YYalIMXCsl 03HAKOMHUTEIbHOI0 YPOBHS

(Monaynb 1. «IIporpaMMHupOBaHUE Ha SI3bIKE BHICOKOTO YPOBHS»)

y4eOHBIN TOf

JononuurenbHas odmeoOpa3oBatensHas nporpamma: «KBant «IT»»

®.N.0O. nenarora:

Jara 3anonHeHus:

[TapameTpsr: [IpenmerHbie Cymma YpoBeHb
6amioB
dO.N.O0. 3HaHus: YmMenus: Hagpixu:

No yuamuxcs | MCTOPHH pasBHTHS UH(OPMALMOHHBIX yCTaHaBJIMBaTh cpey pa3padoTku MS Hanucanus nporpamm Ha C++;
TEXHOJIOTHH; MPUKJIATHOTO UCIIOIb30BAHUS VisualStudio; pa3pabatsiBaTh nporpammy | paboTsl B cpese paspadoTkun MS
nepcneKTHBsI pa3Butus IT; ycTpoiicTa u Ha C++, BBIIIOJHATH KOMITMIALIMIO U VisualStudio; paboTs! ¢
npuHnuna padotsl ¢ [1K; o cocrase u si3plkaXx | OTJIaXHUBATh MPOTPaMMBbI; O0BSBISITh orepaTopamu; paboThl ¢ LIUKIAMH;
NIPOrpaMMHPOBaHUsL; Cpeabl pa3padboTku MS NepeMeHHbIe, KOHCTAHTBI; BHIIOJHSTD paboThl C MacCUBaMu
VisualStudio; o mepeMeHHBIX U THNAX JAHHBIX; | ONEPAIldH IPUCBAUBAHU; pabOTaTh C
0 0a30BBIX KOHCTPYKLUSX, OllepaTopax orepaTopamMu
BETBJICHHSX, LUKIIAX, lepeadax yIpaBIeHUs U
MaccHBax

1

Htoro B % COOTHOIIICHUU:

Beicokuit ypoBeHb: 5 — 6 6aios,;

Cpennuii ypoBeHb: 3 — 4 6amia;

Hwuzkuii ypoBens: 0 — 2 Gana.
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IMapameTpbl

Onenka
[TapameTpsr VYposuu CrerneHb BEIPR)KEHHOCTH Ka4ecTBa HapaMeTpoB
3HaHus: XOopo110 3HAET UCTOPHIO Pa3BUTHS UH()OPMAIIMOHHBIX TEXHOJIOTHMA, TPUKIIaTHOE
UCTOPUH PA3BUTHS UCIIONIb30BaHUS U epcrieKTHBEI pa3Butus IT.Xopomme 3HaHUSA 00 ycTpoiicTBE U
UH(POPMAIIMOHHBIX Buicoxuii | PHHIATE pabotsr ¢ 1K, coctaBe S3bIKOB MTPOrpaMMHUPOBAHUS,CPEIE 5
TEXHOJIOTMI; TPUKIaHOT pa3paboTtku MS VisualStudio, mepemMeHHbIX, TUTIAX JaHHBIX, 0230BBIX
0 UCTIOJIb30BAHUS U KOHCTPYKIIHUSX, OTIEPaTOpax BETBJICHUS, IUKIIAX, TIEpeiayax yIpaBIeHUS U
HEepPCIIEKTUBBI PAa3BUTHS MaccUBax.
IT;ycrpoiicTBa n o
;YCTp . B 0CHOBHOM 3HAET:UCTOPHIO Pa3BUTHS HH()OPMAITHOHHBIX TEXHOJIOTHIA;
NpUHIKIA PabOTHI C N
H%( twma p NPUKIIaJJHOE UCTIONIL30BAHUS U epciieKTHBHI pa3Butus IT; ycrpoiicTBo
;0 COCTaBE U SI3BIKAX . . _
’ Cpennuii | npuHmn padots ¢ [1K; cocTaB S3bIKOB IpOrpaMMUpPOBaHUs; Cpey pa3padOTKu 1
IpOrpaMMUPOBAHHUS;CPE - .
porp 6 P MS P MS VisualStudio; nepemeHHbIe, THITBI JaHHBIX; 0a30BbIC KOHCTPYKIUH,
IIbl pa3paboTKH
. : OIepaTopbl BETBJICHUS, LIUKJIBL, TIEpeIadM YIIPaBIECHUS U MACCHUBBHI.
VisualStudio;o paTop ’ > 1P ynp
NEPEMEHHBIX U TUTIaxX _ ..
P 5 [Tn0x0 3HAET:MCTOPHIO Pa3BUTHS MH(POPMALIMOHHBIX TEXHOJIOTUN; MPUKIIAJHOE
aHHBIX;0 0a30BBIX . o
ITpenmeTHbIe f: OHCT p};KHHSIX UCTIOJIB30BAaHUS M IEPCIEKTHBHI pa3BUTHs IT; ycTpoiicTBO 1 pUHIUT paboTHI ¢
’ Huzkuii  |I1K; cocraB s13pIK0B mporpaMMupoBaHus; cpeny pazpabotku MS VisualStudio; 0
orepaTropax BETBICHUAX
patop ’ NIepEMEHHEBIE, THITHI TaHHBIX; 0230BbIE KOHCTPYKIIMH, OTIEPATOPBI BETBICHUS,
IUKJIaX, Iepeaadax
LUKJIBI, I€pejaudl YIPaBICHNUs U MACCUBBI.
yTIpaBJIEHUS] U MAaCCUBAX
Ymenus: VMeer ycranasiauBarh cpeny paspaborku MS VisualStudio; pazpabaTeiBats
YCTaHaBJIMBATE CPENY Buicoxuii | TIPOTPaMMY Ha C++; BBIMOJHATD KOMIMJISALMIO U OTJIaXKUBATh IPOrPaMMBbI; 5
pq3pa60TKg MS OOBSABIIATH IEPEMEHHBIC, KOHCTAHTBI; BBHITIOJIHSTE OTIEPAIIMHU TPUCBANBAHUS 1
VisualStudio;pa3zpabatsl paboTath C OrepaTopaMu.
BaTh NIPOrpaMMy Ha
C++,BBIOJIHATH
’ B 0cHOBHOM caMOCTOSITETLHO YMEET YCTaHABIMBAThH Cpeay pazpaboTku MS
KOMITHJISILIHEO U . .
0 . .. | VisualStudio; pazpabateiBath nporpamMmy Ha C++; BBIMOJHITE KOMITHUIISAIHIO U
OTJIa)KUBATh Cpennmuii 1

MIPOTPAMMBI;00bSIBIISITh

OTJIQKUBATh MPOrPAMMBbI; OOBSIBIIATH IEPEMEHHBIC, KOHCTAHTHI, BBHITIOJIHSThH
oTiepalyy MPUCBABAHUS U pabOTaTh C ONEPaTOPAMHU.
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IIEPEMEHHBIE,
KOHCTaHTBI;BbIIOJIHATh

He ymeeT caMOCTOSITEIbHO YCTaHABIMBATh YCTAHABIMBATH CPEy pa3paboTKu
MS VisualStudio; paspabaTsiBaTh nporpammy Ha C++; BBITOIHATH KOMITHIISIIUAIO

olepanuu Huzkuii
Y OTJIQXKHUBATh MIPOTPAMMEI; OOBSIBIISITh IEPEMEHHBIE, KOHCTAHTBI, BBITTOJIHATh
NPUCBAaUBaHUSI;padb0TATh
olepaluy MPUCBAaMBaHUS U paboTaTh C OIlepaTOpPaMHu.
C onepaTopamu
Xopoie HaBbIKK: HanMcaHus mporpamm Ha C++; paboThI B cpejie pa3pabdoTKu
HaBpiku: Bricokuii | MS VisualStudio; paboTsl ¢ oneparopamu; paboTsl C IUKIaMH; pabOTHI ¢
HaIKMCaHUs MPOrpaMM Ha MaCCHUBaMH.
C++;paboThl B cpene
paspabotii MS JlocraTouHble HaBBIKW:HANMCaHUs iporpamm Ha C++; paboTsI B cpelie
. : Cpennuii |pazpabotku MS VisualStudio; paboTsl ¢ oneparopamu; paboThI C IIUKIAMU;
VisualStudio;paGoTs ¢ e pasp - P paTOpamit, b H ’
paboThI C MACCUBAMHU.
orepaTopamMu;padoThI C
UKJIaMH;pabOoThI € [Inoxue HaBbIKM:HANIMCAHUS porpaMm Ha C++; paboThl B cpesie pa3paboTku MS
MacCHBaMH Huskuit | VisualStudio; paboTsl ¢ oneparopamu; paboThl ¢ IIUKIaMH; paOOTHI €

MacCCHUBaMH.
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JluarHocTuyecKkasi KapTa OLEeHKH Pe3yJIbTATUBHOCTH YYalIMXCsl 03HAKOMHUTEIbHOI0 YPOBHS

(Moynb 2.«OCHOBBI 3JICKTPOHUKH U CXEMOTEXHUKHNY)

y4eOHBIH Tox

JononuurenbHas odmeoOpa3oBatensHas nporpamma: «KBant «IT»»

®.N.0O. nenarora:

Jlara 3anonHeHus:

[TapameTpsr: [IpenmerHbie Cymma YpoBeHb
0aJIoB
No
DO.U.O. 3HaHUA: VmeHus: Haspiku:
yUAIIXCS TEXHUKHU 0€30MacHOCTH MpH cOOpKe U anmpodanuu pa3pabaTbIBaTh JEKTPUUECKUE | O pa3paboTke cxeM;
QJICKTPHUUCCKUX CXEM; METOJIOB YIIPABJICHUSA DJICKTPUUCCKUMU | CXEMBI; IIPOU3BOJUTHL MOHTAX C60pKI/I QJICKTPUUCCKUX
3JIEMEHTaMH; CXEM IMOIKIFOUCHUS SJICMEHTOB ICTIH; 3JIEMEHTOBR IICTIH; MPOU3BOJAUTE | CUCTEM; TECTUPOBAHUS U
YCTpOMCTBA U PabOTHI NEKTPUIECKHUX DIIEMEHTOB, PAa3HBIX UCIIbITAHUE YCTPOMCTBA; OTJIAJKH JIEKTPOHHBIX
BHJIOB 3JICKTPOJIBUTATENICH M CEPBOIPHUBO/IOB aHAJTU3UPOBATh PabOTy U YCTPOUCTB
HAXOJHUTh ONIMOKH
1

Htoro B % COOTHOIIICHUU:

Beicokuit ypoBeHb: 5 — 6 6amios,;

Cpennuii ypoBeHb: 3 — 4 Oaia;

Hwuzkuii yposens: 0 — 2 Gana.
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IMapameTpbl

Ouenka
[TapameTpsi YpoBHHU CreneHb BRIPAXKEHHOCTH KaueCcTBa
rapaMeTpoB
XopoI110 3HaeT: TEXHUKY 0€3011acCHOCTH IIpH COOpKE U ampodanuu
3HaHuA: AIIEKTPUYECKUX CXEM;METObl YIIPABICHHUS SJICKTPUUECKUMU
TEXHUKN 0€30MaCHOCTH Bricokuii | aieMeHTaMu;CXEMBI MTOIKIIOUCHUS SJIEMEHTOB IIEMHU; YCTPOHCTBO U pabOTy 2
npu cOOpKe U anpodanuu AIIEKTPUYECKUX IEMEHTOB, PA3HBIX BUJOB 3JIEKTPOABUTATENCH U
ANEKTPUIECKUX CEPBONPHUBOJIOB.
CXEM;METO/IOB yIPaBICHUS
B ocHOBHOM 3HaeT: TeXHUKY 0€30MacHOCTH IIpU cOOpKe U anpodanuu
AIEKTPUUYECCKUMU
ANEKTPUYECKUX CXEM;METOIbI YIIPABICHUS AICKTPUIECKUMU
3JIEeMEHTaMU;CXEM . .
Cpennuii | 31eMEHTaM#;CXEeMBbI MOAKIIOYEHHSI SJIEMEHTOB IEMH;YCTPONUCTBO U paboTy 1
MOAKIIOYEHUS HJIEMEHTOB .
. AIIEKTPUYECKUX IEMEHTOB, PA3HBIX BUJOB 3JIEKTPOABUTATENCH U
LENHU;yCTPONUCTBA U
CEPBONPHUBOJIOB.
PpabOThI ANEKTPUUYECKUX
AIIEMEHTOB, Pa3HbIX BUJIOB [110x0 3HaeT: TEeXHUKY OE30MACHOCTH MPH COOPKE U anpodaIiH dTEKTPHUUECKUX
AJIEKTPOJIBUTATENIEH 1 Husuii | CXCMsMETOMB YIPABICHHS SIEKTPHIECKUMHU DJIEMEHTAMU;CXEMBI MOAIKIIIOYEHHUS 0
TpeveTHsre | CSPBOTPABONOB AIIEMEHTOB IIETIH;YCTPOICTBO U PabOTY DIMEKTPHUUECKHUX IIIEMEHTOB, Pa3HBIX
p BHJIOB AJICKTPOJIBUTATENIEH M CEPBOIIPUBOIOB.
YMenus: XopoIio ymeeT: pa3padaThiBaTh ANEKTPUUECKUE CXEMBI;IIPOU3BOAUTE MOHTAXK
pa3pabaThiBaTh Bricokuii | 571eMEHTOB LETTH; ITPOU3BOIUTH UCTIBITAHUE YCTPONCTBA;aHATM3UPOBATH Pa0OTy 2
ANEKTPUUECKUE Y HAXOJUTb OIIUOKH.
CXEMBI;IIPOU3BOIUTH
B ocHOBHOM yMeeT: pa3padaThiBaTh ANEKTPUUECKUE CXEMBI;IIPONU3BOAUTD
MOHTaX 3JIEMEHTOB . .
Cpenuuii | MOHTaXX 3JIEMEHTOB IIETTH;TPOU3BOIUTEH UCIIBITAHUE YCTPONUCTBA;aHATM3UPOBATh 1
ETH;IPOU3BOIUTH
paboTy U HAXOAUTDH OIIUOKH.
UCTIBITAaHUE
YCTpONCTBA;aHATM3UPOBAT [Tmoxo ymeer: pa3pabaThIBaTh MIEKTPUUIECKUE CXEMBI;IPON3BOIUTH MOHTAX
b pabOTy ¥ HAXOJIUTh Huzkuii | 31eMeHTOB Henu;IpOU3BOAUTh UCTIBITAHUE YCTPONUCTBA;aHAIU3UPOBATH paboOTy 0
OIIMOKHU Y HAaXOJIUTh OIIMOKH.
Hagpiku: . | Xoporre HaBBIKHU: TI0 pa3pabOTKe CXeM;COOPKH AIEKTPHIECKUX
Bricoknii 2

1o pa3paboTke

CUCTCM,;TCCTUPOBAHUSA U OTIAIKU 3H€KTp0HHLIXYCTpOI>iCTB.
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CXeM;COOpKHI
ANEKTPUUECKUX
CUCTCM,TCCTUPOBAHUSA U
OTJIAJKHU 3JIEKTPOHHBIX
YCTPOMCTB

Cpennuit

JlocTatouHble HaBBIKU: MO Pa3pabOTKe CXeM;COOPKH IIEKTPUUECKIX
CHCTEM;TECTUPOBAHUS U OTIAKU HJIEKTPOHHBIXYCTPOUCTB.

Huzknit

[Tnoxue HaBBIKU: TIO pa3pabOTKe CXeM;COOPKHU IIEKTPUIECKUX
CHCTEM;TECTUPOBAHMS U OTJIAKU JIEKTPOHHBIXYCTPOUCTB.
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JluarHocTuyecKkasi KapTa OLEeHKH Pe3yJIbTATUBHOCTH YYalIMXCsl 03HAKOMHUTEIbHOI0 YPOBHS

(Monayb 3.«Pabota ¢ Arduinoy)

y4eOHBI Tox

JononuurenbHas odmeoOpa3oBatensHas nporpamma: «KBant «IT»»

®.N.0O. nenarora:

Jlara 3anonHeHus:

[TapameTpsr: IIpenmerHbie Cymma YpoBeHb
0aJIoB
No dO.N.O0. 3HaHus: Ymenus: Hagbiku:
yJammxcs TEeXHHUKHU 0€30MacHOCTH Tpu COOpKe U pa3pabaTbIBaTh JMEKTPUUECKUE CXEMBI; o pa3paboTKe CXeM; 10
anpo6au1/n/1 QJICKTPHUUICCKUX CXEM; METOOOB MPOU3BOJAUTHL MOHTAXK DJICMCHTOB LICTIN; c6op1<e QJICKTPUUCCKUX
YIpaBIEHUS DJIEKTPUIECKUMH DIIEMEHTAMU, OTJIAXKUBATh U TECTUPOBATH IIPOTPaMMy CHCTEM;
CXEM IOJKIIIOYEHUS HIEMEHTOB LIEIU; OCHOB MHKPOKOHTPOJIIIEPA; IPOU3BOAUTH UCIIBITAHHUE IIPOrPaMMUPOBAHUS
MIPOrpaMMHUPOBAHUS MUKPOKOHTPOJIEPOB YCTPOMCTBA; aHATU3UPOBATh PadOTy U HAXOJUTh | MUKPOKOHTPOJUIEPOB,
OIINOKH OTJIAAKU U TECTUPOBAHUSA
3JIEKTPOHHBIX YCTPONCTB
1

Htoro B % COOTHOIIICHUU:

Bricokuii ypoBeHb: 5 — 6 6amios,;

Cpennuii ypoBeHb: 3 — 4 Oaia;

Huskuii yposens: 0 — 2 Ganna.
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IMapameTpbl

Ouenka
[TapameTtpsl YpoBHH CreneHpb BRIPaXKEHHOCTH KauecTBa
napamMeTpoB
SY—— XopoI110 3HaeT: TEXHUKY 0€3011acCHOCTH IIpH COOpKE U armpodanuu
' . | TEKTPUIECKUX CXEM;METO/IbI YIIPABICHHS AICKTPUICCKUMU JIEMEHTAMM;CXEMBbI
TEXHUKU 0€30MaCHOCTH | BpIcOKHMIA 2
MIOJIKJTFOUEHUS JIEMEHTOB 1IEITH;0CHOBEI IPOTPAMMHPOBAHUS
pu cOOpKe U anpodanun
MUKPOKOHTPOJLICPOB.
ANEKTPUUCCKUX CXEM;
METOJIOB YIIPABJICHUS B ocHOBHOM 3HaeT: TeXHUKY 0€30MaCHOCTH IIpH COOPKE U arpodanuu
NEKTPUUECKUMHU Cpempii | 2CKTPHHICCKUX CXEM; METOB] YNPaBIICHHUA JEKTPHICCKAMH SIIEMEHTaMH; 1
DJIEMEHTAMU; CXEeM p CXEMBI TIOJKITIOYCHHSI 3JICMEHTOB IICTIH; OCHOBBI IPOTPAMMHUPOBAHUS
TIOJIKITFOYCHUST MUKPOKOHTPOJLICPOB.
9JIEMEHTOB 1ICTIH; OCHOB .
OEDAMMIDOBAIS [T1ox0 3HaeT: TEXHUKY O€30MaCHOCTH MPU COOPKE U anpoOaIuy dIEKTPUICCKUX
v} .
porp p Huskuit | cxem; MeTObI yIIPaBICHHS SJICKTPHUSCKAMU DJIEMEHTAMH; CXEMBI ITOIKTFOUCHUS 0
MUKPOKOHTPOJLIEPOB
p p p AIIEMEHTOB IIeTIH; OCHOBBI MPOTPAMMHUPOBAHUS MUKPOKOHTPOJLIEPOB.
VMeHMS: Xopor1o ymMeeT: pa3padaThiBaTh AIEKTPUUECKUE CXEMBI;IIPONU3BOINTH MOHTAXK
[IpenmeTHsbIC ' . |2IEMEHTOB LIETIN;0TJIAKUBATh M TECTUPOBATH MPOTPaMM
pel pa3pabaThiBaTh Bricokuii HICTIH, P porpammy 2
. MUKPOKOHTPOJUIEPA;TPON3BOIUTH HCIIBITAHUE YCTPONCTBA;aHATU3UPOBATH
AIIEKTPUYECKUE CXEMBI; 5 5
a0OTy ¥ HaXOJHUTh OLITHOKH.
MIPOU3BOIUTH MOHTAX P y -
AIIEMEHTOB IIETIH; B ocHOBHOM yMeeT: pa3palaThiBaTh ANEKTPUUECKUE CXEMBI;IIPON3BOAUTD
OTJIQXXHUBATh U oy S— MOHT) 3JIEMEHTOB IIETIH;0TJIAXKUBATH M TECTUPOBATH IIPOTPaMMy 1
TECTUPOBAThH POrpaMmMy p MUKPOKOHTPOJUIEPA;TPOU3BOIUTH UCTILITAHUE YCTPONCTBA;aHATU3UPOBATH
MHUKPOKOHTPOJIIEPA; paboTy U HAXOAUTDH OIIHUOKH.
MIPOU3BOIUTH UCIILITAHHUE } .
CTDOCTEa: [Tnoxo ymeer: pa3pabaThIBaTh dJIEKTPHUECKUE CXEMBI;IIPOU3BOIUTH MOHTAX
yerp ’ . |2JIEMEHTOB IEHU;0TIAXKUBATh M TECTUPOBATH IPOTPaMMy
aHam3upoBaTh padoty u | Huskuii . 0
MUKPOKOHTPOJUIEPA;TPOU3BOIUTH UCTILITAHUE YCTPONCTBA;aHATU3UPOBATH
HaXOIUTh OITHOKH
paboTy ¥ HAXOUTH OIIHUOKH.
HaBwbiku: .. | Xopotine HaBBIKH: pa3pabOTKH CXeM;COOPKH dIEKTPHUECKUX
Bricoknii 2

1o pa3zpaboTKe cxeM; o

CUCTEM IIPOrpaMMHUPOBAHNA MUKPOKOHTPOJIJICPOB, OTJIIAJIKU U TCCTUPOBAHUSA
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cOOpKE IIEKTPUUECKUX
CHCTEM;
[IPOrPaMMUPOBAHUS
MHKPOKOHTPOJIICPOB,
OTJaJIKU U TECTHPOBAHUS
JJIEKTPOHHBIXYCTPOHCTB

AJIEKTPOHHBIXYCTPOMCTB.

I[OCT&TO‘{HBIG HaBBIKU: pa3pa60T1<H CXGM;C60pKI/I OJICKTPHUICCKUX

Cpennuii |cucTeM;IporpaMMUpPOBaHUs MUKPOKOHTPOJUIEPOB, OTJIAIKU U TECTUPOBAHUS
AIIEKTPOHHBIXYCTPOMICTB.
[Tnoxue HaBBIKK: pa3pabOTKH CXeM;COOPKH IEKTPHUUECKUX

Hunskuit | cucrem;mporpaMMUpOBaHNs. MUKPOKOHTPOJIJIEPOB, OTJIAKH U TECTUPOBAHMS

AJIEKTPOHHBIXYCTPOMCTB.
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JluarHocTuyecKkasi KapTa OLEeHKH Pe3yJIbTATUBHOCTH YYalIMXCsl 03HAKOMHUTEIbHOI0 YPOBHS

(Momynb 4. «3HaKOMCTBO ¢ Xai-TeK 1EXOM»)

y4eOHBIN TOJ

JononuurenbHas odmeoOpa3oBatensHas nporpamma: «KBant «IT»»

®.N.0O. nenarora:

Jlara 3anonHeHus:

[TapameTpsr: IIpenmerHbie Cymma YpoBeHb
6amioB
DO.U.O. 3HaHMS: Vmenus: HaBpiku:

Ne yUaImxcs CTPYKTYpbI Xal-TeK LeXa;TEXHUKU paboTatk C MasIbHOM CTAaHIMEH; TPOU3BOIUTH 6e3omacHoii paboThl ¢
6e3omacHocTH Ipu paboTe B Xai-Tek MOJITOTOBKY, 3aIlyCK U yIPaBIEHHUE JIa3€PHbIM obOopynoBaHueM Xaiu-Tek
11eX€;BO3MOKHOCTEH 000py0BaHus Xal-TeK CTaHKOM; CO3/IaBaTh uepTexku nzaenus Ha [1K; nexa; paboTsl ¢ MasuIbHOM
1exa; yCTpoucTBa, MpUHIMIIA paboThl MasUIbHON | IPOU3BOJMTH (pUHANBHYIO 00pabOTKyY CTaHLMEH; HACTPOUKU U
CTaHIIUH U TCXHOJIOTUHU HaﬁKH; Ha3Ha4YCHUsI, MOJIYYUBIIETOCA U3JACITIUA pa6OTI>I Ha JIa3€PHBIX
YCTPONCTBA U MPUHIMIIA pabOTHI Ta3€PHOTO CTaHKax; CO3aHUs
CTaHKa; IPaBUJ CO3/IaHUs YepTekKa U3ACIHs Ha yepTexel u3nenuit Ha [1K
IIK B cnieunanuzuposannoM I10 nazepHoro
CTaHKa

1

Htoro B % COOTHOIIICHUU:

Beicokuit ypoBeHb: 5 — 6 6aios,;

Cpennuii ypoBeHb: 3 — 4 6amia;

Hwuzkuii ypoBens: 0 — 2 Gana.
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IMapameTpbl

Ouenka
[TapameTpsl YpoBHHU CreneHb BbIPaKEHHOCTH KayecTBa
rapamMeTpoB
3HaHUS: XOopo110 3HALT: CTPYKTYpy Xai-TeK 1exa; TeXHUKY 0e3011acHOCTH MpH padoTte
CTPYKTYphI Xai-TeK 1exa; B Xaii-TeK 11eX€;BO3MOKHOCTH 000pyI0BaHMs Xal-TeK 11eXa;yCTPONCTBO,
TEXHUKU 0€30MaCHOCTH Beicokuii | mpuHIAT paOOTHI NAsUTFHON CTAaHIIUK U TEXHOJIOTHIO MAHKW; Ha3HAuUCHHE, 2
npu pabote B Xaii-TeK YCTPOMCTBO U MPUHLUIT pabOTHI JTA3€PHOTO CTAHKA; MpaBUia CO3aHMs
1I€X€; BO3MOKHOCTEM yeprexa uznenus Ha [1K B cnenmanuzupoBannom [10 mazepHoro cranka.
o0opynoBanus Xan-Tek o
. B ocHOBHOM 3HaeT: CTpyKTypy Xal-TeK 11eXa;TeXHUKY 0€30MacHOCTH MpHU
€xa; ycTpoucTBa . .
nexa; ycrp c ) pabote B Xaif-TeK 11eX€;BO3MOKHOCTH 000pyI0BaHHS Xail-TeK
NpUHIUIA paOOThI . . .
DHHIWMIA P ., |1IeXa;yCTpOICTBO, MPUHILIUIT PAOOTHI NAsUIBHON CTAHIIMU U TEXHOJOTHUIO MalKU;
NasyIbHOM CTaHIIUU 1 Cpennuii . 1
. Ha3Ha4YeHHe, YCTPOMCTBO U MPUHIUI paObOThI Ta3€PHOT0 CTAaHKA; TpaBUIIa
TEXHOJIOTMH MaNKu;
9 co3nanus yeprexa uzaenus Ha [1K B cnenmanuszupoBannom [10 nazepHoro
Ha3HA4YeHMs], yCTPOUCTBA U
CTaHKa.
MpUHINIIA PAaOOTHI
JIA3€pHOTO CTAaHKA; MPaBUII [T1n0x0 3HaeT: cTpyKTypy Xail-Tek Lexa;TeXHUKY 0e3011acHOCTH IIpH paboTe B
CO3JaHUs YyepTexa Xai-Tek 11eX€e;BO3MOXKHOCTH 000pyToBaHuUs Xail-TeK 11eXa;yCTPONUCTBO,
TpesverHbie n3nenus Ha [IK B Huzkuii | mpuHIun paboThel NasuIbHOM CTAHIIMKM U TEXHOJIOTHIO TTAaWKH; Ha3HAUCHHUE, 0
cneuuanuzupoBanHoM [10 YCTPOMCTBO U MPUHIIUIT paOOTHI JIA3€pHOTO CTAHKA; MpaBUia CO3aHMs
JIA3epHOT0 CTaHKA yeprexa uzaenus Ha [IK B cnennanuzuposanHom I10 nazepHoro craHka.
YV MeHIIS: Xopoio ymeeT: paboTaTh C MasyIbHOW CTaHIIMEN; MPONU3BOIUTE MOATOTOBKY,
' . Brlicokuii |3amyck U yripaBii€HUE Ja3epHbIM CTAHKOM; CO3/1aBaTh YEPTEKU U3ACIIUSI HA 2
paboTaTh ¢ masIbHOU
. [1K; nmpousBoauTh GUHANBHYIO 00pa0OTKY MOIYYUBILETOCs U3IEIHSL.
CTaHIMEW; TPOU3BOIUTH
MIOATOTOBKY, 3aIlyCK U B ocHOBHOM yMeeT: paboTaTh ¢ MasuIbHON CTaHIIUEH; TPOU3BOIUTH
YIIPABJICHUE JIA3EPHBIM Cpe it ITOATOTOBKY, 3aIlyCK M YIIPABIICHHUE JIA3€PHBIM CTAHKOM; CO3/1aBaTh YEPTEKHU 1
CTaHKOM; CO3/1aBaTh P uznenus Ha [1K; nmpousBoauTh GuHAIBHYIO 00paOOTKY MOJTYYHUBIIETOCS
yeptexu nznenus Ha [1K; HU3JICIn.
MPOU3BOIUTH PUHATBEHYIO . .
6046 [Tnoxo ymeer: paboTaTh ¢ MasIbHOW CTaHIIMEH; MPOU3BOAUTH TOJTOTOBKY,
00paboTK .
p y Husknii  |3amyck W ynpaBi€HUE Ja3epHBIM CTAHKOM; CO3/1aBaTh YEPTEKH U3ACIIHSI HA 0

MOJIYYHUBHICTOCA U3ACIINA

I1K; npousBouTh prHaNBEHYI0 00pabOTKY MOTYUYHUBIIETOCS U3ACIUS.
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Xopote HaBbIKH: 0€30MmacHoN paboThI ¢ 000PyAOBaHHEM Xail-TeK 1exa;
Haspiku: Bricokuii | paboTHI C MasIbHOM CTAHIIMEH; HACTPOWKH M padOTHI Ha JIA3€PHOM CTAHKE;
Oe30macHoi paboThI ¢ co3anus yeprexen n3aennit Ha [1K.

obopynoBaHueM Xai-Tek
1exa; paboThl ¢ masuIbHON
CTaHLMEW; HACTPOMKHU U
paboThI Ha JIa3epHBIX

JlocTarouHbleHaBBIKH: 0€30MacHON paboThl ¢ 000pyOBaHHEM Xail-TeK 1iexa;
Cpennuii |paboThI ¢ NasUIbHOM CTaHLIMEN; HACTPONKHU U padOThI HA J1a3€PHOM CTAHKE;
co3nanus yeptexen nzaenuit Ha [1K.

CTaHKax; CO3JaHus [Tnoxue HaBBIKK: O€30MaCHON pabOTHI ¢ 000PYAOBaHHEM Xal-TeK 11eXa;
ueprexxeit n3nenuii na [IK |Huskuil | paOoTel ¢ nasuibHON cTaHLMEH; HACTPOIKK U pabOThl Ha Ja36PHOM CTAHKE;
co3anus yeptexen n3aennit Ha [1K.
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JluarHocTuyecKkasi KapTa OLEeHKH Pe3yJIbTATUBHOCTH YYalIMXCsl 03HAKOMHUTEIbHOI0 YPOBHS

®.N.0O. nenarora:

Jlara 3anonHeHus:

(uTOrOBast AMArHOCTHKA)

y4eOHBIH roj

JononuurenbHas odmeoOpa3oBatensHas nporpamma: «KBant «IT»»

CymmMma
[TapameTpsr: JInyHoCTHBIE MeranpenmeTHbie ™ YpoBeHb

0ajIoB

Ne

DO.U.O. Ynopcrso, CamocTrosarenbHOCTh | Bepexxnoe Hasrixu Pemenne CoTpyAHHYECTBO B
yUAIIXCS TpyAonooue, OTHOIIIEHHIO K HCCIIeIOBAHUS MOCTaBICHHOM rpyrre
AKKypaTHOCTb HHCTPYMEHTY U 31491
000pyI0BaHUIO
1

Htoro B % COOTHOIIICHUU:

Bricokwuit yposens: 10 — 12 Gamnos,

Cpennuii ypoBeHb: 7 — 9 6ayioB;

Hwuzkuii ypoBens: 0 — 6 6ayios.
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IMapameTpbl

Orenka
[TapameTpsl YpoBHU CrerneHp BRIPAXXKEHHOCTH Ka4eCTBa
rmapameTpoB
Bcerma noBoauT perieHne mocTaBIeHHOM 3a/1a49M JI0 JIOTUYECKOTO 3aBEPIICHUS, TIPH ITOM
BpIcokuii | TOUHO ciienyeT ykazaHHOW TeXHOJOoTUH. CTPEeMHUTCS MaKCUMaIbHO KaueCTBEHHO U 2
Vrioperso AKKypaTHO BBITMOJTHATH MIOCTABJICHHYIO 337[a9y M UIIET HOBBIC ITyTH €€ PEIICHUSI.
b
Tpyaoaooue, Cpe it B ocHOBHOM J0BOJUT pEIICHHE IMOCTABICHHOM 3a/1a4H JI0 JJOTHYECKOTO 3aBEPILICHUS, HO 1
AKKypaTHOCTh P IIPH 5TOM HE BCETJIa aKKYPAaTeH U CTPaJacT KauecTRO.
Huskuit CreneHb BHINOJHEHUS MOCTABICHHOM 3a/1a4K HU3Kasl, TPEOYIOIIast MOCIEAYIOIICH 0
J0paboTKu. YacTo OTBIICKAETCS IIPH BBIMOJHEHUH PAOOTHI M BBIIOJIHACT €€ HEOPEkKHO.
Bhicokuii CaMOCTOATEIHFHO U aBTOHOMHO BBITIONTHSIET BCE IMIOCTABJICHHBIC 3a/1a4l. Y MEET MPOBOIUTH 5
0€e3 MOCTOPOHHEW MOMOIIIH aHaJIN3 IPOOIEMHOTO MOJISI U BECTUTPAMOTHBIE PACCyKICHUS.
bonee momoBUHBI MOCTABIEHHBIX 3a/1a4 PEIIAIOTCS CAMOCTOSITENIbHO, OCTAIbHBIE — C
JInunoctuele | CaMOCTOSTEID o
HOCTE Cpennuii | momotbo neaarora. MHOr1a BO3HUKAIOT IPOOIEMBI C CAMOCTOSTEIIEHBIM ITOMCKOM U 1
aHAJIM30M OCHOBHOU MpoOJIeMbl 3aJa4u.
Hyskuit Hwu3skas crtocoOHOCTH K CaMOCTOSATEIFHOMY PEIICHHIO IIOCTaBICHHBIX 3a/1a4. Beerma 0
HY>KJIaeTCs B MOCTOSIHHBIX Pa3bsICHEHUSIX TIe1aroroM MOCTABICHHOM 3a/1a4H.
Bhicokuii bepexno obpataercst ¢ ”HCTpymMmeHTaMu U o0opynoBanueM. Beerna cobmtonaer mopsiiok 5
U YHUCTOTY Ha pabodyeMm MecTe.
bepexnoe
OTHOIIIEHUIO K Cpemmii B ocHOBHOM OepekHO oOpalaeTcsi ¢ UHCTpyMeHTaMu 1 0bopyaoBanueM. He Bcerna 1
WHCTPYMEHTY U P coOJTI0IaeT MOPSIOK M YUCTOTY C MHCTPYMEHTAMH U 000PY/I0OBaHUEM.
000pyI0BaHUIO
Hyskuit HeakkypaTtHo oOpataercsi ¢ MHHCTpyMEHTaMu B 00opyaoBanueM. Penko cobmromaer 0
MOPSAJIOK U YUCTOTY Ha paboueM MecTe.
Peanusyer cioxHbIE TPOEKTHI, TPEOYIOIIHNE KOMIUIEKCHOTO HCCIIeIOBAaHUS HaHATN3a
Meranpeamer | HaBbiku . o
Bricokwii | mpenMeTHOM 00sacTi. CaMOCTOSITeTFHO pa3padaThiBacT TEXHOJIOTHIO U3TOTOBICHHUS 2

HBIC

HCCICA0OBaHUA

MMPOCKTUPYCMOT'O U3ACIIUA.
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Cpennuit

Peanuzyet mpoeKkThl CpeAHENCI0KHOCTH, TPEOYIOINE HE3HAYUTEIBHOTO UCCIIEIOBAHUS U
aHanuza. C He0OIbIIONH TOMONIBIO pa3pabdaThIBAET TEXHOJIOTHUIO U3TOTOBICHUS
IIPOEKTUPYEMOTO U3EIHS.

He criocoben p33pa6aTBIBaTI> ITPOCKTHI C UCCIICAOBAHUEM U aHAJIU30M. P33pa6aTI)IBaeT

Hu3zknii o
TEXHOJIOTHIO U3rOTOBJIEHUS IPOEKTUPYEMOT0 U3/IEJINS TOJIBKO C IOCTOPOHHEN TOMOUIBIO.
BhICOKHI CrpaBisieTcs ¢ cCaMbIMU CIOKHBIMU MTOCTABJIEHHBIMU 3a/1a4aMHU, TPEOYIOIIIMMH BBICOKOTO
Pemenue YPOBHS IIOJITOTOBKH.
IIOCTaBJICHHOMN N
B— Cpennuii | Pemaer mocraBiieHHBIE 3a/1a4K CPEHETO YPOBHS CIOKHOCTH.
Huskuii | CnpaBiisercs Iuiib ¢ caMbIMH IIPOCTBIMH MOCTABJIEHHBIMU 3a/1a4aMU.
BLICOKiL Xopoliie HaBbIKH padOThl KaK WHIUBUIYAIbHO, TaK U B rpyiie. OT36IBUMB U
JIo0poKenaTeeH Py COBMECTHOU paboTe.
Cotpyanuuect
BO B Ipynne Cpennuii | Herutoxue HaBbIKM paOOTHI B TPYIINe, HO MHAUBUAyalbHAs padoTa MOJIydaeTcs JIy4lle.
Huzkuii | CoBepiiieHHO HE yMeeT paboTaTh B IpYIIIIE.
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ITPUJIOKEHUE 2

I[narnocnl'{ecxaﬂ KapTa OUCHKHU PE3yJbTATUBHOCTHA YYallIUXCH 0a3oBoro YPOBHs

(BXOJIHast TUAarHOCTUKA)

y4eOHBIH roj

JononuauTenpHas obmeodpazoBarenbHas nmporpamMma: «KBaut «IT»»

®.1.0. nenarora:

Jlara 3anonHeHus:

[Tapamerpsl: JInunocTHBIE MeranpenmeTHsie [IpenmeTHsble Cymma YpoBeHb
0asoB
No O.UN.0. Hurepec k | Ynoperso, | Camoctost | HaBbiku Pewenne |Cotpynnud | 3HaHHE UCTOPUH 3HaHue 3HaHue

yUammxcs | COBEPUIEHC TPYNOII00 | TENBHOCTD | MCCIIEJOBaH TOCTABIIEH | €CTBO B passurust IT u crienHans YCTPOWCTB
TBOBAaHUIO | M€, ust HOH rpymme BBICOKOTEXHOJIOTHYHOTO | HOH a M HaBBIKH
U pa3BUTHIO | aKKypaTHO 3a7a4n o0OopynoBanus. 3HaHHWE | TEPMHUHOJ | pabOTHI C
OOIIETeXHHU | CTh HPHUKIIAJHOTO OTMH U HepCOHAlb
YECKHX UCIIOJIb30BaHUS U TEXHOJIOTH | HBIM
3HAHMH U MEePCIEKTHB Pa3BUTHS | UECKHUX KOMIIBIOTE
HaBBIKOB IT MIPOIIECCOB | pOM

1

Utoro B % cooTHOIIEHUHU:
Bricokuit ypoBeHs: 15 — 18 6amios,;
Cpennnii ypoBens: 10 — 14 6annos;

Huskuii yposens: 0 — 9 Gayios.
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IMapameTpbl

OneHKa
[TapameTpsl YpoBHH CreneHb BRIPAXKEHHOCTH KaueCcTBa
napameTpoB
[IposBisieT BEICOKUI HHTEPEC K MOJYUYEHUIO HOBBIX 3HAHUHM B 00J1aCTH HAYKH U
Baicoxuii | TEXHHKI, HHTEPECYETCS MCTOPHUECKIMH ACTIEKTAMU H CAMOCTOATENLHO M3ydaeT 9
JIOTIOTHUTEIBHYIO HH(OPMALIUIO 110 MPoiineHHOoH TeMe. CaMOCTOSTENIbHO
HHurepec aHaM3UpyeT cepy HOBBIX TEXHOIOTHH.
COBEPILICHCTBOBAHU
0 1 PAZBUTHIO } WuTepecyeTcst OCHOBHBIMU TEXHOJIOTUSMU B 00JIaCTH HayKu U TeXHUKU. C TIOMOILIbIO
S — Cpennuii |megarora u3yJaeT U aHAIM3UPYET JOMOIHUTEIBHYI0 HH(POPMAIIHIO 110 TIPOIICHHOM 1
N TEME.
3HaHUI U HABBIKOB
[IposiBrisieT ciia0blii ypOBEHBb 3aHHTEPECOBAHHOCTH B U3YUYECHUU HOBBIX TEXHOJIOTHH B
Huskuit | o6nactu Hayku U TeXHUKH. BHIMaHNe CKOHIIEHTPUPOBAHO Ha CTOPOHHEH 0
nHpopMaLnu.
Bcerna nqoBoauT perieHre mocTaBiIeHHON 3a/1auu 10 JOTHYECKOTO 3aBEPILCHHUS, IPU
Baicoxuii | *TOM TOUHO ciefyer yKa3aHHOM TexHoNoruu. CTpeMUTCs MaKCUMalbHO ) 2
JIMYHOCTHEIE Ka4ueCTBEHHO U aKKyPAaTHO BBITIOJIHATH MTOCTABJICHHYIO 334y U UIIET HOBBIE TTyTH €€
ViopeTso, peuieHusl.
TpyAoaodue, Cpenuii B ocHOBHOM J0BOJUT pellIeHHE MOCTABIEHHOMN 3a/1a4M /10 JIOTHYECKOTO 3aBEPIICHNUS, 1
AKKypaTHOCTh HO TP 3TOM HE BCEr/la aKKypaTeH U CTPaJaeT KauecTBO.
CrerneHp BHITIOTHEHUS TOCTABICHHON 3a7]a4 HU3Kasl, TPEOYIOIIast MOCIEAYIOIIECH
Huskuit | nopabotku. YacTo OTBIEKAETCS MPH BHIMOTHEHUH PAOOTHI U BBIIOTHSIET €€ 0
HEOPEeXKHO.
CaMocTOsITEeTbHO M aBTOHOMHO BBITIONHSET BCE IMMOCTABJICHHBIC 3a7a4n. Y MEeT
Bricokuii | mpoBoauThH 6€3 MOCTOPOHHEW TOMOIIH aHATH3 POOIEMHOTO OIS U 2
CaMOCTOSTENLHOCT BECTUTPAMOTHBIC PACCYKICHUS.
b Bonee nosoBrUHBI TOCTABIEHHBIX 33]a4 PELIAIOTCA CAMOCTOSTENBHO, OCTAIbHBIE — C
Cpenuuii | moMomiplo niegarora. MlHOT1a BO3HUKAIOT TTPOOIEMBI ¢ CAMOCTOSITEIHHBIM IMTOUCKOM U 1

aHaJIM30M OCHOBHOM MPOOJIEMBI 33a1a4u.
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Hwuskas ciocoOHOCTh K CaMOCTOSITEILHOMY PEIICHHIO IOCTABICHHBIX 3aja4. Beerna

Huzkuii .
HYK/1a€TCs B IOCTOSIHHBIX Pa3bsCHEHUSX I1€1aroroM MOCTABICHHOW 3a/1a4u.
Peanuzyer cio)kHbIe TPOEKTHI, TPEOYIOIINE KOMIUIEKCHOTO MCCIIEJOBAHUS HaHAIHN3a
Bricokuit |nmpeamerHoit o6mactu. CaMOCTOSTENBHO pa3padaThiBaET TEXHOIOTHUIO U3TOTOBICHUS
IIPOEKTUPYEMOTO U3/EIN.
T Peanu3zyer mpoeKThl CpeHEeCI0KHOCTH, TPEOYIOIINE HE3HAYUTEIILHOTO
HCCIIEN0BAHNS Cpennuii |uccnenoBanus u aHanu3a. C HEOOJIBIION TOMOIIBIO Pa3pabaTHIBAET TEXHOIOTUIO
W3TOTOBJIEHUS TPOCKTUPYEMOTO U3/IETIHS.
He cniocoben pa3pabaThiBaTh MPOEKTHI C UCCIEIOBAHUEM U aHATH3OM.
Huskuit | Pa3zpabaThiBaeT TEXHOJIOTHIO U3TOTOBJICHUS ITPOSKTUPYEMOTO H3CIUS TOIBKO C
MIOCTOPOHHEN OMOILBIO.
Meranpeamer
LG Bhicokuii CrpaBrnsieTcst ¢ cCaMbIMU CJIO’KHBIMU TTOCTaBJICHHBIMH 33/]a4aMHU, TPEOYIOTIIMMHU
Pewmenue BBICOKOT'O YPOBHSI IOJTOTOBKH.
IIOCTaBJICHHOU N
sanaun Cpennuii |PemaeT noctaBieHHbIE 33/1a4U CPEAHETO YPOBHS CIOKHOCTH.
Huzkunit | CripaBisieTcst TUIIb C CAMBIMU MPOCTHIMU IMOCTABIIEHHBIMU 33/1a4aMH.
BhicoKuit Xopolire HaBbIKK pabOThI KaK MHANBUAYAIBHO, TaK U B rpymrne. OT3bIBUUB U
no0poskenaTesieH Ipu COBMECTHOU paboTe.
CoTpyIHHUYECTBO B
. |Hemmnoxue HaBbIku paboOTHI B TpyIINe, HO MHANBUAyallbHAs paboTa moixyvyaercs
rpyImme Cpennnii
JTyyIle.
Huzkuit | CoBepuieHHO HE yMeeT paboTaTh B TpyIIIIE.
3HaHue UCTOPUU 3HaHUA O PA3BUTHUU U UCTIOIH30BAHUN HHPOPMAIIMOHHBIX TEXHOJIOTUN U
pazutus IT n Boicokuil | BBICOKOTEXHOJIOTUYHOTO 000pYA0BaHUs JOCTATOYHO OOIIMPHBI M TOYHBI. MIMeroTces
BBICOKOTEXHOJIOTUY JUIIH HE3HAYUTENbHBIE OMIMO0YHbIE HETOYHOCTH.
HOTO 7
3HaHUS O Pa3BUTUHU U UCIIOJIb30BAaHUU MH(POPMAITMOHHBIX TEXHOJIOTUHA U
[IpenMeTHbIe |00OPYIOBAHMS. .
3narie Cpennuii | BBICOKOTEXHOJOTMYHOIO 000PYJOBaHUS HE CUCTEMAaTH3UPOBAHBI, XaOTHYHBI,
HaHU
YaCTUYHO OMIMOOYHBIE.
MPUKJIIATHOTO
MCTIONB3OBAHUA M | (r o 3HaHUS O Pa3BUTUHU U UCIIOJIb30BAaHUY MH(DOPMAITMOHHBIX TEXHOJIOTUHA U
MEepPCIEKTUB BBICOKOTEXHOJIOTUYHOTO 000PYIOBAaHUSOTCYTCTBYIOT. VIMeromuecs mpeacTaBieHus
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pasButus [T 9acTO OITMOOYHEI.

3HaHUE CrenuaIbHON TEePMUHOJIOTUN U TEXHOJIOTUYECKHUX MTPOLIECCOB XOPOIIIEE.
3HaeT OCHOBHBIE TEPMHHbBI, MHOTHE BTOPOCTEIICHHBIE U MPABUIBHO UX YIOTPEOIsIeT.

Bricokmuit

TexHoMIOrHYECKHE POIECCH OCBOEHBI HA BRICOKOM ypoBHE. OmMOKH, ecin

CIIy4aroTCs, TO HE3HAYUTEIIbHbIE.
3HaHue
CIIeaIbHON 3HaHUE CeUaTbHOW TEPMUHOJIOTUN U TEXHOJOTHYECKUX MTPOIECCOB UMEIOTCHI.
TEPMUHOJIOTHH 1 Cpe it [TonnMaeT MHTYUTUBHO HEKOTOPOE KOJIMYECTBO OCHOBHBIX TEPMUHOB. MMeroTcst
TEXHOJIOTHYECKUX p OIMOOYHBIC MTPEACTABICHHUS O HEKOTOPBIX TEPMHUHAX U MOHATHAX. OCBOEHBI TOBKO
MIPOIIECCOB HEKOTOPBIE TEXHOJIOTUUECKHUE MPOIECCHI.

3HaHue CHGHHaHBHOﬁ TCPMHUHOJIOTUN U TCXHOJIOTHYCCKUX IIPOLCCCOB HA HU3KOM
Huzkuit YPOBHE. IInoxo moHMMaeT JaKE€ UHTYUTHUBHO SICHBIC TCPMUHLI U TCXHOJIOTMYCCKUE
IIpOonICCChI.

Xopomme 3Hanua ycrpoiictea [1K. HaBbiku 0CBO€HBI XOPOIIO, MHOTHUE OTINYHO.
Bricokuit | TpebyeTcst TOIbKO UTOTOBBIM KOHTPOJIb MPU OKOHYaHHUH paboT. JlonmoaHuTenbHbIe
MOJICKa3K! PEAKHU U HE3HAUYUTEIbHBI.

3HaHME yCTPONCTBA
Y HaBBIKH pabOTHI €
[IEPCOHAIBHBIM
KOMIIBIOTEPOM

Yactuunsle 3HaHus yerpoiictsa [IK. OcHOBHBIE HABBIKM OCBOEHBI JOCTATOYHO
Cpennuil | Xopol10, HO /Il YCIIEUIHOTO 3aBEpLICHUs] paboT TpedyeTcs JONOIHUTEIbHBIN
KOHTPOJIb U MOACKAa3KU. JlOMOIHUTENBbHAS TOMOLb HE3HAUYNTEIIbHA.

[Inoxue 3Hanus ycrpoiictsa [1K. Jlaxke camble mpocThie HABBIKA CAMOCTOSITEIBHO
Huskuit | BRIMOJTHSIOTCS C OMIMOKAMU U ¢ HU3KUM KadecTBoM. [[yist 3aBepiiieHust paboT 4acTo
TpeOyeTcsl TOMOIIIb.
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JluarHocTuyeckasi KapTa OLEeHKH Pe3yJIbTATUBHOCTH Y4alIMXcsi0a30BOI0 YPOBHA

(Monaynb 1. «IIporpaMMupOBaHUE Ha SI3bIKE BHICOKOTO YPOBHS)

y4eOHBIN TOJ

JononuurenbHas odmeoOpa3oBatensHas nporpamma: «KBant «IT»»

®.N.0O. nenarora:

Jlara 3anonHeHus:

[TapameTpsr: [IpenmerHbie Cymma YpoBeHb
0asioB
dO.N.O0. 3HaHus: YMenus: Hagwixu:
No yuampxcs | MCHOMb3OBaHI yKa3arellei U CChUIOK; NCTIOJIb30BaAHUS CO3/1aBaTh MIPOrPaMMBI C CO3/IaHUsI TPOTPAMMBI C
CTPOK; THIIOB JIaHHBIX, UCIIOJIB3yEMbIX TIPH CO3JJaHUH UCIIOJIb30BaHHEM UCIIOJIb30BaHUEM MIEPEMEHHBIX U
MPOTPaMMBI; [0 CO3JaHHIO PA3JIMYHBIX IPOTPAMM C MepEeMEHHBIX U KOHCTaHT, KOHCTAaHT, yKa3aTeJel 1 CCBUIOK,
UCIIOJIb30BaHHEM (PYHKIIMIT; NCTIOIBb30BaHHS PEKYPCUBHBIX | yKa3aTelei U CChUIOK, CTPOK, |CTPOK, THUIIOB JaHHBIX, QYHKIIMH,
(bYHKIMIA; MCIIOB30BaHUSI IIeperpy3ku QyHKuuii; THUIIOB JAHHBIX, QYHKIINH, PEKYPCUBHBIX QYHKIMH,
(byHKIMHA CTaHIAPTHOM OMOIMOTEKH; TMHAMHYECKUX PEKypPCUBHBIX (DyHKINH, neperpy3ku QyHKIUHA, QyHKINI
CTPYKTYp JaHHBIX; IEPEMEHHBIX neperpysKu QyHKIHUMH, CTaH/apTHOH OMOJIMOTEKH,
(byHKIMH cTaHIapTHOH JUHAMHYECKUX CTPYKTYP JAaHHBIX
OMOIMOTEKH, TMHAMUYECKIX
CTPYKTYp JaHHBIX
1

Htoro B % COOTHOIIICHUU:

Beicokuit ypoBeHb: 5 — 6 6amios,;

Cpennuii ypoBeHb: 3 — 4 Oaia;

Hwuskuii yposens: 0 — 2 Gara.
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IMapameTpbl

Onenka
[TapameTpsl YpoBHH CreneHb BBIPAKEHHOCTH KaueCcTBa
rapaMeTpoB
XO0pOo1110 3HAET: UCNOIb30BAHUE YKA3aTEJIEH U CChUIOK; UCIIOJIb30BaHUE
9
3HaHuA: CTPOK; TUIIBI JAHHBIX, UCIIOJIb3yEMbI€ IIPH CO3/IAHUU IPOTPAMMBbI; CO3aHHE
MCIONB30BAHUS YKASATEACH M | . |PASTHYHBIX IPOTPAMM C HCTIONB30BAHAEM (GyHKINN; UCTIOIB30BaHIE 5
CCBUJIOK;UCTIOJIb30BaHUS PEKYpPCUBHBIX (DYHKIUI; UCTIOIB30BaHUE TIEperpy3ku pyHKUUN; QyHKIUN
CTPOK;TUIIOB JAHHBIX, CTaHJAPTHON OMOIMOTEKN; TMHAMHYECKUE CTPYKTYPHI JaHHBIX;
UCIOJIb3YEMBIX MPU CO3IaHUU TIepEeMEHHBIE.
IIPOrPaMMBI;II0 CO3/1aHUIO o
B ocHOBHOM 3HaeT: UCIOIB30BaHUE YKa3aTeel U CChUIOK; NCIOJIb30BAHUE
Pa3IMYHBIX TPOTPAMM C
CTPOK; TUIIBI JAHHBIX, UCIIOJIb3yEMbI€ MIPH CO3/IaHUU IPOTPAMMBbI; CO3JaHHE
HCII0JIb30BaHUEM .
N . |pa3IUYHBIX MPOTPaMM C UCHOJIb30BaHUEM (YHKIIHI; HCTIOIb30BAHHE
(b yHKIMI; UCTIOTIB30BaHUS Cpennuii . . 1
eKYpCHBHBIX PEKypPCHUBHBIX ()YHKIIMIA; UCIIOIb30BAaHHUE MEePErpy3ku QyHKINN; GYyHKINN
DeKypen CTaHJapTHON OMOIMOTEKN; TMHAMHYECKUE CTPYKTYPhI JaHHBIX;
(bYHKLNN; UCTIOIb30BAHUS
MIEpEMEHHBIE.
neperpy3Ku
TTpeMeTHEI byHKIM; G yHKITIIT IIn0x0 3HaeT: NCNoIBb30BaHUE yKa3aTeNIeH U CChUIOK; HCIIOJIB30BAHNUE CTPOK;
P CTaH/IapTHOM THUIIBI JAHHBIX, UCIIOJIb3YEMBbIE [TPH CO3JIaHUU IPOTrPaMMBbl; CO3aHHE
OMOIMOTEKH; TMHAMUYECKUX Hysigi | PASTHHIHBIX IIPOTPaMM € HCIONB30BAHUEM (GyHKIMH; UCTIONIB30BaHIE 0
CTPYKTYp PEKYpCUBHBIX (DYHKIMI; UCTIOJIb30BaHUE TIEPErpy3Ku PyHKUNN; QyHKIUN
JAHHBIX;TIEPEMEHHBIX CTaHJapTHON OMOIMOTEKN; TMHAMHYECKUE CTPYKTYPHI JaHHBIX;
MIEpEMEHHBIE.
VMEHUs: X0opoI110 yMeeT:co3AaBaTh IPOrpaMMbl C UCIIOJIb30BAaHUEM IIEPEMEHHBIX U
CO3/1aBaTh IPOIPAMMBI ¢ Bricokuii | KOHCTAHT, YKasaTeneH 1 CChIIOK, CTPOK, THIOB JIAHHBIX, GyHKINH, 5
HCIIONB30BAHHEM PEeKypPCUBHBIX (DYHKIMH, Teperpy3ku GyHKIMH, GYHKINN CTaHAAPTHON
IIepEeMEHHbIX M KOHCTAHT, OMOIMOTEKH, AMHAMUYECKUX CTPYKTYP JAHHBIX.
YKa3aTCJICH H CCBUIOK, B ocHOBHOM ymeeT:co31aBaTh POrpaMMBbI C HCIIOJIb30BAaHUEM NIEPEMEHHBIX
CTPOK,THIIOB C . |¥ KOHCTaHT, yKa3arenei U CChUIOK, CTPOK, THIIOB JaHHBIX, (DYHKITUH, 1
JaHHBIX,PYHKIHH, peannn

PEKYPCUBHBIX

PEeKypCUBHBIX QyHKUUH, Ieperpy3ku pyHKUn, GyHKIUI cTaHIapTHOM
OUONIMOTEKH, IMHAMHYECKUX CTPYKTYp JaHHBIX.
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(byHKUIMH, TIeperpy3Ku
byHKIMHA, yHKITAN

CTaHIapTHOMU Huszkui
OUOJIMOTEKH, ITMHAMUYECKUX

CTPYKTYp JAaHHBIX

[Tnoxo ymeer:co3aaBaTh MPOTrPaMMBI C HCIIOJIb30BAaHUEM NIEPEMEHHBIX U
KOHCTaHT, yKa3aTelel U CChUIOK, CTPOK, TUIIOB JaHHBIX, (PYHKIIHH,
PEeKypPCHUBHBIX (DYHKIMH, Teperpy3ku GyHKIMMA, GYHKINN CTaHAAPTHON
OMOIMOTEKH, AMHAMUYECKUX CTPYKTYP JaHHBIX.

XOpOH_II/Ie HAaBBIKU:CO3JaHUA IPpOIrpaMMBbl C UCITOJIB30BAHUCM IICPEMEHHBIX U

Hassixu: Bricoxuii | <CHCTaHT, yKaszaTeJel U CCbUIOK, CTPOK, THIIOB JaHHBIX, ()YHKIIHIA,
CO3/1aHHUS IPOTPAMMBI C PEKYpPCUBHBIX (DYHKIMH, eperpy3ku GyHKIMH, GYHKLIUN CTaHAAPTHON
HCI0JIb30BaHNUEM OMOIMOTEKH, TUHAMUUYECKUX CTPYKTYP JIaHHBIX.

HEPEMEHHBIX U KOHCTAHT,
yKas3aTeJled U CChUIOK, CTPOK,
TUIIOB JIaHHBIX, QYHKIIHHA, Cpennuit
PEKYpPCHBHBIX (DYHKIIHIA,

JlocTaTOYHBICHABBIKU : CO3/JaHUS IIPOTPAMMBbI C HCIIOIb30BAHUEM
MIEPEeMEHHBIX U KOHCTAHT, yKa3aTellel U CChUIOK, CTPOK, TUTIOB JIAHHBIX,
GbyHKIUH, peKypcuBHBIX (pyHKUIUH, ieperpy3ku GyHKUUH, GyHKIUI
CTaH/IaPTHOW OMOIMOTEKH, THHAMUYCCKUX CTPYKTYP JaHHBIX.

neperpy3ku QyHKIIHH,

(GyHKIMA CTaHIapTHOU [li1oxue HaBBIKK:CO3aHUs POrPaMMBI C UCIIOJIb30BAHUEM NIEPEMEHHBIX U
OMOIMOTEKH, TMHAMUYECKUX Husiug | COHCTAHT, yKa3aTenel U CChUIOK, CTPOK, TUIIOB IaHHBIX, (YHKIIHIHA,
CTPYKTYP JAHHBIX PEKYPCUBHBIX (PYHKITUH, IEpeTpy3Ku PyHKIUH, QYHKIHMM CTaHIapTHOM

O6UONIMOTEKH, AMHAMUYECKUX CTPYKTYP JaHHBIX.
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JluarHocTuyeckasi KapTa OLEeHKH Pe3yJIbTATUBHOCTH Y4alIMXcsi0a30BOI0 YPOBHA

(Monaynb 2. «Padota ¢ Arduino»)

y4eOHBIH Tox

JononuurenbHas odmeoOpa3oBatensHas nporpamma: «KBant «IT»»

®.N.0O. nenarora:

Jlara 3anonHeHus:

Cymma
[TapameTpsl: [IpenmerHbie YpoBeHb
p p p 6asos | P
No dO.N.O0. 3HaHus: Ymenus: Hagwixu:
yuamuxcs | TEXHIKM 6e30rmacHOCTH IpH padore ¢ COPTHPOBATH U YKIIAIBIBATH JICTAIN COPTHPOBKH M YKJIAJIKU JIeTanei
KOHCTPYKTOpaMu; cocraBa Habopa «Matpémka»; |Habopa «Matpéuika»; coOupaTsb Habopa «Marpémkay;
cnoco6oB nporpammupoBanus Ha Arduino IDE; | pa3nuuHble cXeMbl; TPOrpaMMHUPOBaTh | IporpaMMupoBaHus Ha Arduino
0a30BbIX KOHCTPYKIHIA; TIPABHJI HAIIMCAHUS cOOpaHHBIE CXEMBbI; U3MEHATH U IDE; HanucaHust KpacMBOro Koja
KpacuBOro Koja KOPPEKTHPOBATh NPOrpamMmy
1

Htoro B % COOTHOIIICHUU:

Beicokuit ypoBeHb: 5 — 6 6amios,;

Cpennuii ypoBeHb: 3 — 4 6aia;

Hwuzkuii yposens: 0 — 2 Gana.
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IMapameTpbl

Onenka
[TapameTpsl YpoBHHU CreneHb BRIPAXKEHHOCTH KaueCcTBa
rapaMeTpoB
EY— XO0poI110 3HaeT: TEXHUKY 0e30MacHOCTH Ipu padoTe ¢
' Beicokuii | KOHCTpYKTOpaMu;cocTaB Habopa «Marpéiika;crocoobl MporpaMMHPOBAHHUS 2
TEXHHUKHU 0€30MacCHOCTHU IpHU .
. Ha Arduino IDE;6a30Bbie KOHCTPYKIIUU;TpaBIIa HATMCAHUSI KPACUBOTO KOJIa.
paboTe ¢ KOHCTPYKTOPAMHU;
cocraBa Habopa B ocHOBHOM 3HaeT: TEXHUKY O€30MIaCHOCTH MPH PadoTe C KOHCTPYKTOPAMHU;
«Marpéuikay; crnocodoB Cpennuii |coctaB Habopa «MaTpéiika»; cnocoObl mporpammupoBanus Ha Arduino IDE; 1
IpOrpaMMHUPOBaHUS Ha 0a30BbIe KOHCTPYKILIMH; TIPAaBUIIa HATMCAHHS KPACHBOTO KOJA.
Arduino IDE; 6a30BbIx
- [Tnoxo 3HaeT:TeXHUKY 0e30MacHOCTH MPH paboTe C KOHCTPYKTOPAaMH; COCTAB
KOHCTPYKIUH; TPaBHII . .. . i
Huzkuii  |Habopa «Matpéiikay; crmocoos! mporpammupoBanus Ha Arduino IDE; 0
HaIMCaHUs KPACHBOTO KOJa )
0a30BbIe KOHCTPYKIIMH; MIPABUIIa HAMMCAHHS KPACHBOTO KOJIA.
VMeHMS: Xopo110 yMeeT: COpTUPOBaTh U YKJIaAbIBaTh JeTaau Habopa
! Bricokuii | «MaTpéiikay;coOupaTh pa3InyHbIe CXEMBI;IIPOrPaMMHPOBATH COOpaHHbBIE 2
COPTHPOBATH M YKJIaIbIBATh
6 CXEMBI;U3MEHATh U KOPPEKTHUPOBATH IPOTPaMMYy.
[IpeamerHspre | ACTATN HAOOPA
«Martpémika»; coOnpaTh B ocHOBHOM yMmeeT: COpTHPOBATh U YKJIaIbIBaTh JeTain Habopa
pas3INYHbIE CXEMBI; Cpennuil | «Marpénika»;coduparb pa3InyHble CXEMBbI;IPOrPaMMHPOBATh COOpPaHHBIE 1
POTPaMMHUPOBATh CXEMBI;I3MEHATh U KOPPEKTHPOBATH IPOTPAMMY.
coOpaHHbBIE CXEMBI, i
[110x0 ymeer: copTUpOBaTh U YKJIAAbIBATh JAETaU Habopa
U3MEHSTh U KOPPEKTHPOBATh . b
Huszkuit | «Marpénika»;coduparh pa3IndHble CXEMBbI;IPOrPaMMHPOBATh COOpaHHbIE 0
porpamMm
porpammy CXEMBI;I3MEHATh U KOPPEKTHPOBATH IPOTPAMMY.
HaBbIku: Xopole HaBbIKH: COPTUPOBKH U YKIIAAKH JIeTajeil Habopa
COPTUPOBKH U YKIAIKH Beicokuii | «Matpémkay;nporpaMmmuposanus Ha Arduino IDE;Hanucanus kpacusoro 2
neraineit Habopa Kona.
«Matpénikay, JloctaTouHble HaBBIKU: COPTUPOBKH U YKIIAJKU JeTaliell Habopa
HIPOrpaMMHPOBAHHA Ha Cpennuii | «Marpéuikay;nporpammupoBanus Ha Arduino IDE;Hanucanust kpacuBoro 1

Arduino IDE; nanmcanus

Koaa.
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KpaCuBOI'O KOAa

Huzkunii

[Tnoxue HaBBIKU: COPTUPOBKH M YKJIAJIKH JIeTaield Habopa
«Marpéurkay;nporpammupoBanust Ha Arduino IDE;nanucanust kpacuBoro
KoJa.
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JluarHocTuyeckasi KapTa OLEeHKH Pe3yJIbTATUBHOCTH Y4alIMXcsi0a30BOI0 YPOBHA

(Monyns 3. «Pabora B Xaii-Tek 1exe»)

y4eOHBIH Tox

JononuurenbHas odmeoOpa3oBatensHas nporpamma: «KBant «IT»»

®.N.0O. nenarora:

Jlara 3anonHeHus:

[TapameTpsr: IIpenmerHbie Cymma YpoBeHb
6amioB
No dO.N.O0. 3HaHUsA: Ymenus: Hagwiku:
yUaIIXCS CTPYKTYpbI Xaii-TeK 11eXa;TeXHUKH 0€30IMaCHOCTH | MOHTHPOBATH 3JICKTPOHHBIE 6e3omacHoi paboTsl ¢

pu pabote B Xail-Tek 11eXe;BO3MOKHOCTEH KOMIIOHEHTHI Ha Tu1ate; paboTaTh ¢ obopynoBaHueM Xai-Tek mexa,
obopymoBaHus Xal-TeK 1exa; OCHOB JIEKTPOHUKH | MAsUTbHON CTaHIMEN; TPOU3BOIUTh paboThI ¢ MasIbHON CTaHIIUEHH;
U CXEeMOTEXHHUKH; CITIOCOO0B pabOTHI C MasIbHON MOJTOTOBKY, 3allycK U ynpasierue 3D | HacTpoiiku n moarorosku 3D
CTaHLMEH U TEXHOJIOTUHN MalKK; Ha3HAUCHUS, NPUHTEPA; CO3/1aBaTh YSPTEIKH U3ACIHN | IPUHTEpA K paboTe; CO3aaHus
ycTpoiicTBa U npuHIMna padoTs! 3D npunTepa, Ha [1K; npou3BoauTh HUHATIBHYIO yepTexeit n3nenuit Ha 11K mms
MpaBUI cO31aHus uepTexa usaenus Ha [1K B 00paboTKy MOJTYUUBILETOCS H3IEITHS 3D npunTepa
cnenuanuzupoBadHoM I10 3D nmpunrepa

1

Htoro B % COOTHOIIICHUU:

Beicokuit ypoBeHb: 5 — 6 6amios,;

Cpennuii ypoBeHb: 3 — 4 Oaia;

Hwuskuii yposens: 0 — 2 Gana.
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IMapameTpbl

Onenka
[TapameTpsl YpoBHHU CreneHb BRIPAXKEHHOCTH KaueCcTBa
rapaMeTpoB
XOopo110 3HACT.CTPYKTYpY Xal-TeK Lexa; TEXHUKY 0e30MacHOCTH MpH padoTte
3HaHug: B Xaii-TeK 1eXe; BO3MOKHOCTH 000py10BaHUs Xai-TeK 11e€Xa; OCHOBBI
CTPYKTYyphl Xal-TeK 1eXa; Biicoxuii | CKTPOHUKH H CXEMOTEXHUKH; crocoOb! padoTHI C MasAIbHON cTaHIUEN U 5
TEXHHUKHU 0€30M1aCHOCTHU MIPH TEXHOJIOTHH MMalKK; Ha3HAuUEHUE, YCTPONUCTBO U MpUHLHUII paboTsl 3D
pabote B Xaii-Tek 1exe; IIPUHTEpA; paBuja co3aHus yeprexa uzaenus Ha [1K B
BO3MOKHOCTEH crenuanuzupoBanHoM 10 3D npuntepa.
obopynoBanusi Xai-Tek . -
B 0CHOBHOM 3HaeT:CTPYKTypy Xai-TeK 1exa; TEXHUKY 0€30MacHOCTH pH
11eXa; OCHOB 2JICKTPOHUKHU U . 9
pabote B Xaii-Tek 11eXe; BO3MOXKHOCTH 000pyI0BaHusl Xail-TeK 11€Xa; OCHOBBI
CXEMOTEXHHKH; CIIOCOOOB o o
N . |DJIEKTPOHHMKYU M CXEMOTEXHHUKH; CIIOCOOBI pabOThI C MAsUIbHON CTaHIIMEH U
paboThI ¢ masuIbHON Cpenunuii . . 1
o TEXHOJIOTUH MaliKK; Ha3HauY€Hue, YCTPONCTBO U NpUHLUI paboTsl 3D
CTaHLIMEW U TEXHOJIOTUU
. IIPUHTEpPA; paBUjIa co3laHus yeprexa nznenus Ha [1K B
NaliKW; Ha3HAYEHUS,
o cnenuanusupoBanHoM 10 3D npunrepa.
yCTpOICTBA U MPUHIINIIA
TTpeMeTHbIe pabotsl 3D npunHTepa; [Tnoxo 3HaeT:CTpyKTYypy Xai-Tek 1exa; TEXHUKY 0€e30acHOCTH Ipu paboTe B
P MPaBUJI CO3JaHUSI YEPTEkKA Xaii-Tek 1exe; BO3MOKHOCTH 000py1oBaHUs Xail-TeK 11eXa; OCHOBBI
n3nenus Ha [1IK B Hysigi | I€KTPOHUKH 1 CXEMOTEXHUKH; crocoObl paboThI € MAsIILHON CTaHIIUEH U 0
cnenuanuzupoBanHoM 10 TEXHOJIOTHH MalKK; Ha3HauU€Hue, YCTPONUCTBO U MpUHLHUI paboTsl 3D
3D npunTtepa IIPUHTEpA; paBUja co3aHus yeprexa uzaenus Ha [1K B
cnenuanuzupoBanHoM 10 3D npunrepa.
VMEHUs: X0opo1I10 yMeeT:MOHTHUPOBATh JIEKTPOHHBIE KOMIIOHEHTHI Ha Ij1aTe; paboTaTh
MOHTHPOBATH SIIEKTPOHHBIE | Bpcoxp | C T VIPHOH CTAHINEH; PON3BOUTE MOTOTOBKY, 3aMyCK 1 YNPaBIeHHe 3D 2
KOMITOHEHTHI Ha ILJIATE; IPUHTEpA; co3aaBarh yepTexxu uzaenuii Ha [1K; npousBoanTs GpuHaNbHYIO
paboTaTh C MasIbHOM 00paboTKy MOJTyYHBIIETOCS H3ENH.
CTaHIUCH, IIPOU3BOJUTE B 0CHOBHOM yMeeT:MOHTHPOBATH 3JEKTPOHHBIE KOMIIOHEHTHI Ha IUIATE;
IIOATOTOBKY, 3aIlyCK 1 C .. |paboTath ¢ MasIbHOMN CTAHIMEN; IPOU3BOIUTH MTOJTOTOBKY, 3aIlyCK U 1
ynpasienue 3D mpunrepa; | ~PEAHAN

CO3aBaThb YCPTCIKU

ynpasiienre 3D npuHTepa; co3aaBath yepTexu uzaenui Ha [1K; mponsBoauTh
¢duHaTBHYI0 00paOOTKY MOIYYUBIIETOCS H3AEIHS.
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n3aenmii Ha 11K
MPOU3BOIUTH (PUHATILHYIO

[T10X0 yMeeT:MOHTHUPOBATh JIEKTPOHHBIC KOMITOHEHTHI Ha IIATe; padoTaTh C
nasuIbHON CTaHIIMEW; POU3BOIUTH MOATOTOBKY, 3allycK U ynpasieHue 3D

Hu3zknii .
00paboOTKY MOTyYUBIIETOCS NpUHTEpA; co3aaBarh yepTexxu u3aenuii Ha [1K; mpousBoanuTs GpuHaNbHYIO
u3J1eIus 00paboTKy MOITYYUBIIETOCS U3AETHSI.
Hapbiu: Xoporre HaBBIKK: 0€30MacHO# paboThl ¢ 000pyAOBaHNEM Xail-TeK 1exa;
. Bricokuii | paboOTHI C MasuIbHOM CTAHIIMEH; HACTPONKH U TOATOTOBKM 3D mpuHTEpa K
0e30omacHoO# paboThI ¢ . 9
o pabote; coznanus yeprexen nznenui Ha I1K g 3D npunTepa.
obopymoBanuem Xaii-Tek
1exa; paboTsl ¢ MasIbHON JlocraTounblie HaBBIKU: O€30MacHOl paboThI ¢ 000pyAOBaHHEeM Xal-TeK 11exa;
CTaHLMEN; HACTPOUKHU U Cpennuii |paboThI ¢ NasUIbHOM CTaHLMEN; HACTPOMKHU U MOAroToBKH 3D npuHTEpa K
noarotoBku 3D npuHTEpa K pabote; coznanus ueptexxen nznenuii Ha [1K mis 3D npunTepa.
paboTe; co3manus YepTexen . - - i
. [Tnoxue HaBbIKK:0e30macCHON PabOTHI C 000pYyAOBaHHEM Xal-TeK 1eXa;
m3nenui Ha [1IK gng 3D o o o .
Huzkuii | paboThl ¢ nasuIbHOM CTaHLMEN; HACTPOMKHU U MOAroToBKH 3D npuHTEpa K

IIpUHTEpa

pabote; coznanus ueptexxent uznenuii Ha [1K mis 3D npunTepa.
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JluarHocTuyeckasi KapTa OLEeHKH Pe3yJIbTATUBHOCTH Y4alUXcA0a30BOI0 yPOBHA

®.N.0O. nenarora:

Jlara 3anonHeHus:

(uTOrOBast AMArHOCTHKA)

y4eOHBIH roj

JononuurenbHas odmeoOpa3oBatensHas nporpamma: «KBant «IT»»

Cymma
[TapameTpsr: JInyHoCTHBIE MeranpenmeTHbie ™ YpoBeHb
6ayu10B
Ne
O.UN.0. Ynopcrso, CamocrosarenbHocTh | Bepexnoe HaBbiku Koppexuust CoTpyAHHYECTBO B
yJammxcs Tpynonodue, OTHOLLIEHHUIO K HCCIIENOBaHUsA U IIOCTaBJICHHOU rpynne. BeiBozsl 0
aKKypaTHOCTb UHCTPYMEHTY U ¢dopMHupOBaHUSL 3a/1a4M U eé paboTe B rpyImie
000pyROBaHHIO [I03HABATENbHOH pelieHue
Henu
1

Htoro B % COOTHOIIICHUU:

Bricokwuit yposens: 10 — 12 Gamnos,

Cpennuii ypoBeHb: 7 — 9 6ayioB;

Hwuzkuii ypoBens: 0 — 6 6ayios.
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IMapameTpbl

Ouenka
[TapameTpsl YpoBHHU CreneHb BBIPAKEHHOCTH KaueCcTBa
rapaMeTpoB
Bcerna noBoauT pelieHne nocTaBieHHOMN 3a1a4uM J10 JIOTHYECKOTO 3aBEpLICHUs, IPU 3TOM
Bricokwuil | TOuHO cienyeT ykazaHHOH TexHOJIOoruu. CTpeMUTCSE MaKCUMAJIbHO KaYeCTBEHHO U 2
ViopeTso AKKypaTHO BBITIOJIHATH MIOCTABJICHHYIO 33/1a4y M MIIET HOBBIC MYTH €€ PEIICHUS.
b
Tpyaoaooue, Cpe it B ocHOBHOM 10BOUT pellieHUE MOCTaBICHHOM 3a7auu J0 JIOTHUECKOT0 3aBEpIleHNUs, HO 1
AKKypaTHOCTh p IIPU 3TOM HE BCET/a aKKypaTeH U CTpaJiaeT KauecTRo.
Huskuit CreneHb BBINOJHEHUS TOCTABICHHOM 3a7jau HU3Kast, TPEOYIOIast MOCIeayoen 0
nopaboTku. YacTo OTBIIEKAeTCS MPH BBHIITOJIHEHUU Pa0OThI U BBITIOIHSET €€ HEOPEKHO.
BhicoKuil CamocCTOsATETbHO M aBTOHOMHO BBITIOJIHSIET BCE MIOCTABJICHHBIE 33/1a4l. Y MEET MMPOBOJAUTH 5
0€e3 MOCTOPOHHEW MOMOIIIH aHaJIN3 IPOOIEMHOTO MOJISI U BECTUTPAMOTHBIE PACCyKICHUS.
bonee momoBUHBI MOCTABIEHHBIX 337]a4 PEIIAIOTCS CAMOCTOSTENILHO, OCTAIBHBIE — C
Jlngnoctabie | CaMOCTOSITEIND .
HOCTE Cpennuii | momotisto neparora. MHOT1a BOSHUKAIOT MPOOJIEMBI C CAMOCTOSATEILHBIM TTOMCKOM U 1
aHAJIM30M OCHOBHOMU MpOoOIeMbl 3aauu.
Huskuii Huzkast cmiocoOHOCTh K CaMOCTOSITEIFbHOMY PEIICHUIO TTOCTaBICHHBIX 3a/1a4. Beerma 0
HY>KJIaeTCs B MOCTOSHHBIX Pa3bsCHEHMSIX TIEIaroroM MOCTaBICHHOM 3a/1a4.
Bhicokuit bepexno obpatiaercst ¢ ”HCTpymMeHTaMu U o0opynoBanueM. Beerna cobmronaer mopsiiok 5
bepexnoe U YHUCTOTY Ha pabodyeMm MecTe.
OTHOIIICHHUIO K
uHCTpYMenTy | Cpeuii B ocHOBHOM OepekHO oOpalaeTcsi ¢ UHCTpyMeHTaMu 1 0bopyaoBanueM. He Bcerna 1
. PYMEHTY p COOJTII0TaeT MOPSIAOK M YUCTOTY C MHCTPYMEHTaMHU M 000PYI0BaHUEM.
000py/I0BaHUIO Huskuit HeakkypaTtHo oOpataercsi ¢ MHHCTpyMEHTaMu B 00opyaoBanueM. Penko cobmromaer 0
MOPSAJIOK U YUCTOTY Ha paboueM MecTe.
MeTampenver HaBbiku Xoporio copMupoBaHa o3HaBATENbHAS 11e)1b. Peann3yer cioxKHbIe TPOEKTHI,
Hlf;e uccienoBanus | Beicokuii | TpeOyrone KOMIUIEKCHOTO CCIIETIOBAHUS U aHATN3a MPEeIMETHOM 001acTH. 2
u CamMocTosaTeapHO pa3padaThiBaeT TEXHOJIOTHIO H3TOTOBIEHUS IPOESKTUPYEMOTO H3CIHSI.
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dbopmupoBanus Cnabo chopmupoBaHa rmo3HaBaTeIbHas 1eb. Peaan3yeTr npoeKThl CpeIHel CI0KHOCTH,
no3HaBaresnbHO | CpeqHuil | TpeOyrolue He3HAYUTEIbHOI 0 HecieoBaHus U aHan3a. C HeOOIbIIOHN TOMOILBIO
i nenu pa3pabaTbIBaeT TEXHOJIOIHIO U3TOTOBJIEHUS IPOEKTUPYEMOTO U3EIIHS.

[To3naBarenbHas 11e1b He cpopmupoBaHa. He criocoGeH pa3pabaTbiBaTh IPOEKTHI C

Huszkuii |uccnempoBanueM U aHanu3oM. Pa3pabareiBaeT TEXHOIOTHIO U3TOTOBIICHUS

IPOEKTHUPYEMOTO U3JEIIUS TOIBKO C IOCTOPOHHEN OMOLIBIO.

YMeeT KOppeKTUPOBaTh MOCTABICHHYIO 3aauy AJis e€ iyduero peuieHus. Cropasiisercs ¢
Koppexmas Bricokuii | caMbIMM CHOKHBIMH [TOCTABICHHBIMHU 337a4aMU, TPEOYIOIIUMHU BBICOKOI'O YPOBHS

. MOJITOTOBKHU.
IOCTaBJIEHHON
3a/1a4M U eé Cpe it He ymeer xoppekTupoBaTh NOCTAaBIECHHYIO 3a/1a4uy. Penaer nocraBiieHHbIE 3a/1a41
peleHue P CPEIHEr0 YPOBHS CII0KHOCTH.
Huzkuit | CripaBisieTcs Jaullb ¢ caMbIMU IPOCTBIMU IIOCTABJIEHHBIMU 33Ja4aMHU.
., | Xopolye HaBbIKK pabOThl KaK MHAUBUAYAJIbHO, TaK U B rpynne. OT3bIBUMB U
CotpynuuuecT | Bricokuii p p VUBHILY ’ pyn
BO B FPyIIe no0OposKenaTeseH Ipu COBMECTHOM padore. CriocoOeH aHaM3upoBaTh paboTy B TPYIIIIE.
BoiBoab! 0 Cpeuii Henuoxue HaBbIKK paOOTHI B IpyIIie, HO MHAUBUAYalIbHAs padoTa Mmoy4aercs Jydile.
pabote B P Crioco6eH aHaTM3UpPOBaTh OTJENIbHBIE JJIEMEHThI pa0OThI B IPyTIIIE.
rpymme o
py Huzkuit | CoBepiiieHHO HE ymeeT padoTaTh B TPyIIIIE.
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INPHUJIO’KEHHUE 3

[TpoTokoi pe3yabTaToB aTTecTanuu 1-i ToJ 00ydeHus

3220 /20 y4eOHBbIH TOA

HanpaBneHHe ACATCIIBHOCTH

JlononHuTebHas 001eo0pa3oBaTenbHas MporpaMmMa U CpoK €€ peatn3aium

®dUO nenmarora

['pymnma, ypoBeHb 00yUeHUS

Jara npoBeneHus

Jnarnocruka (6asis)

®.1.0.
Ne 1 2 3 4
obyuaromerocs | Bxognas Hrorosas Uror YpoBeHb
MOAYJb | MOAYJIb | MOYJb | MOJYJIb
1.
2.
3

YpoBHnu:

BbICOKHI ypoBeHb: 70 — 100% (38 — 54 Gana);
cpeanuii ypoBeHn: 50 — 69% (27 — 37 Gayos);
HU3KUN YPOBEHb: oByasien MmeHee ueMm 50% (menee 27 GaioB).

Hroru arrecranuu:
Bcero arrecroBaHo: o0yJaronmxcs

W3 HUX 110 pe3ynapTaTaM aTTeCTalllun:

BBICOKUI YPOBEHb Yell.
CpPEIHMI YPOBEHb yell.
HU3KUH YPOBEHb Yell.

HCpG‘ICHB OCHOBHBIX ITPUYHUH HCBBIITOJIHCHU A 06y‘-IaIOIJ_II/IMI/ICSI JOMIOJIHUTEIIFHOM

o011eo0pa3oBaTeIbHON MPOrPaMMBbI:

IO PE3YJIBbTATAM ATTECTALIUUA:

MepPEeBEIEHO Ha CIEIYIOMMHA yueOHBIN Toj Yell.
OCTaBJIEHO JJIs HOBTOPHOT'O O0yUYEHHUS Yell.
BBIITYIIICHO B CBA3KU C OKOHYaHUEM qell.

[Toanucek nemarora
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[TpoTokoJ pe3yabTaToB aTTECTAIIMU 2-1 TO 00yUeHUS

3220 /20 y4eOHBIH TOA

Hanpasnenue nesarenbHOCTH
JononuurenbHas 061meoOpa3zoBaTesbHas IporpaMMa 1 CpoK ee pealin3aluu

®dUO nenarora
['pynmna, ypoBeHb 00y4YeHHS

[ara npoBeneHus

=

®.1.0. Jlnarnoctuka (6aJibl)

oOyuaromerocst | Bxogno#t | 1 mogyne | 2 moxyne | 3 momyne | Utoroseiii | Utor | YpoBeHb

W N

YpoBHu:

BoIcOKHH ypoBeHb: 70 — 100% (34 — 48 Gamios);

cpennuii yposenb: 50 — 69% (24 — 33 Gasuia);

HU3KHUH ypoBeHb: oBiajen Mmenee ueM 50% (menee 24 0anioB).

Hroru arrecranuu:
Bcero arrecroBaHo: o0yJaronmxcs

W3 HUX 110 pe3ynapTaTaM aTTeCTalllun:

BBICOKUI YPOBEHb Yell.
CpPEIHMI YPOBEHb yell.
HU3KUH YPOBEHb Yell.

HepequL OCHOBHBIX ITPUYXWH HECBBIITOJTHCHUA O6yanOHII/IMI/IC${ HOHOHHHTGHBHOﬁ
00111e00pa30BaTEIbHOM MPOrpaMMBbI:

1O PE3YJIIBTATAM ATTECTALIUU:

NEPEeBEICHO Ha CIEAYIOMNNA y4eOHBIN Toj yenl.
OCTaBJIEHO JJI1 IOBTOPHOT'O O0yUYECHHUSI Yell.
BBIITYILIEHO B CBSI3U C OKOHYaHUEM Yell.

Iloanmce nemarora
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