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IHosicHuTeILHAA 3aIIUCKA

Oobs1acTh NpUMEHeHNsI NPOTPAMMBI.

JononuurensHas  oOmieoOpa3oBarenbHas — oOlIepa3BUBAIONIasg —MporpamMma  TEXHUYECKOH
HanpaBJIeHHOCTH «OCHOBBI KOHCTPYUPOBAHMS YMHBIX YCTPOMCTB» CIY)KUT IPOABHUHYTBIM ITallOM
HaNpaBJICHUN XalTeK M MPOMPOOOKBAHTYM sl JeTel, KOTOpBIE MPOLUIM OOydeHHe MO MporpaMMaM
MEepBOM JIMHUMU.

B xoze mpakTHyecKux 3aHATHA MOIYJS XaiTek oOydarommecs: MpuoOpeTaroT KOMIETEHIIUH 110
paboTe ¢ pPa3IMYHBIMM BHMJAMHM BBICOKOTEXHOJOTMYHOIO OO0OpPYIOBaHMS, W3YyHalOT HPUHLUMBI HX
(YHKIMOHUPOBAHUS U BO3MOKHOCTH MCIIOJIB30BaHMS MPH PEIICHUN KOHKPETHBIX MPUKIAIHBIX 3ajad,
IpUOOPETAOT MPAKTUYECKHUE HABBIKU pabOThI Ha Ja3epHOM, (pe3epHOM cTaHKax, 3 D-npuHTepax.

B xome mnpakTH4yecKMX 3aHATHH MOAYNIS NPOMPOOOKBAHTYM OOydarommecss NPUOOPETaroT
KOMIIETEHIIMH 110 CXEMOTEXHHUKE U IPOTPaMMHUPOBAHUIO, 4 TAK)KE 3HAKOMATCA C TEXHOJIOTUEN UHTEPHET
Bemield. B mpouecce paboTel Haj KeiicoM oOydaronuecs ydaTcss KOMIUIEKCHO MPUMEHSATh NOJy4YeHHBIE
KOMIIETEHIIUH JUIsl PELICHUs KOHKPETHBIX 3a/a4.

ITporpamma «OCHOBBI KOHCTPYMPOBaHHS YMHBIX YCTPOMICTB)» OpPHUEHTHPOBAaHA Ha pEIICHHE
pEaJIbHBIX TEXHOJIOTHYECKUX 3aJa4 - KEHCOB, B TOM YHCJIE C Y4aCTUEM NPOMBILIUIEHHBIX NPEANPUATHH,
B paMKax IPOEKTHOW JEATENbHOCTH JEeTeH, ydamuxcs B TexXHomapke W peajmsyercs Ha
BBICOKOTEXHOJIOTUYHOM  OOOpYAOBAaHMM  JIETCKOro TexHomapka «KBaHTOpHMyM» B  yCIOBHSAX
MOTHBHUPYIOIIEH HHTEPAKTHBHON cpenapl. B xome paboThl Haja KeicamMu ydamiuecs: 3HAKOMSTCS C
MOHATUEM M300peTaTeIbCKON 3a/1auu, OIY4atoT MPEICTABICHUE O METO/1aX UX PELCHMs], B YACTHOCTH,
0 METOJIE TIOMCKA UHKEHEPHOT'O PELICHUS.

JononuurensbHas oO6meoOpa3oBaTenpHas MnporpamMma  «OCHOBBI KOHCTPYMPOBAHHS YMHBIX
YCTPOMCTB»  MOXKET HPUMEHATHCS B YUPEXKJIEHHUSAX  JOMOJIHUTENBHOIO  00pa3oBaHus U
00111e00pa30BaTeNIbHBIX  IIKOJAX MPUd HAJIMYUM  MaTepHAIbHO-TEXHUYECKOT0 oOecreyeHus |
COOJIIOJICHNH CAaHUTApPHBIX HOPM. Peanmu3amusi mporpammbl MpeanosaraeT Co3JaHne WHTEPAKTHBHOTO
00pa30BaTEeNBHOIO MPOCTPAHCTBA JJISl NOTPYKEHUS y4yallluXCs B HAYYHYIO U MHXEHEPHYIO KYIbTYpY,
0asupyercsi Ha NPUHIMIIAX HWHHOBAIIMOHHOCTH, HAYYHOCTH, WHTEpeca, KayecTBa, JOCTYHHOCTH H
JE€MOKPaTUYHOCTH.

OTaMYUTEeIbHOI 0CO0EHHOCTHI0 NMPOrPAMMBbI SIBIISIETCA TO, YTO OHA IPEJCTaBJICHA ABYMS
MOJYJISIMH TIO 72 yaca, KaKIbli U3 KOTOPBIX SBJISIETCS YIIIYOJCHHBIM YPOBHEM H3YyU€HUs HalpaBIeHUI
XalTeK U MPOMPOOOKBAHTYM B TECHOM CBSI3KE JAPYT C IPYTrOM.

B ocHOBY yueOHOH JesTenbHOCTH AeTel IMOoJIoKeHa MPOEKTHas AeATelNbHOCTb, Oazupyercs Ha
TEXHOJIOTMYECKUX KelcaX, BBIIOJHEHNE KOTOPBIX MO3BOJIMT yYalIUMCS IMPUMEHATh 3HAHUS W HABBIKH
Ul pa3InYHbIX pPa3pabOTOK M BOIUIOIIEHWS CBOMX MJEH M TNPOEKTOB B JKU3Hb, IOATOTOBKH K
COPEBHOBAHUAM MHKEHEPHOU HAIPABICHHOCTH PA3HOTO YPOBHS.

JlanHasi  JONMOJIHMTeJbHAsE  oOmeo0pa3oBaTeibHasi mporpamMma  paspaéorana B
COOTBETCTBUM C HOPMATHUBHBIMU [PABOBbIMA aKTaMH U TOCYJAPCTBEHHBIMU IPOTrPaMMHBIMHU
JIOKyMEHTaMHU:

— ¢ DepnepanbHbiM 3akOHOM OT 29.12.2012 No 273-®3 «0O06 obpa3zoBanuu B Poccuiickoit

Denepauuny;
— ¢ npuka3zoM MunmcrepcrBa npocsenierns Poccuiickoit @enepanuu ot 09.11.2018 Nel96 «O6
YTBEPIKICHUH nopsiIKa OpraHH3aIuu u OCYIICCTBICHHS JIOTIOJTHUTEITBHBIM

o011e00pa3oBaTeIbHBIM IPOrpaMMam»;

— ¢ Ilucemom MunncrepcTBa oOpa3zoBanus W Haykn P®D ot 25.07.2016 Ne 09-1790
«PekoMeHIaM 10 COBEPUICHCTBOBAHUIO JOTOJIHUTEIBHBIX 00pA30BaTEIbHBIX MPOTPAMM,
CO3JIaHHMIO JIETCKUX TEXHOMApKOB, ILEHTPOB MOJIOJIEKHOTO HMHHOBAIIMOHHOTO TBOPYECTBA WU
BHEJIPEHUIO WHBIX (OPM TIOATOTOBKH JI€Te M MOJIOACKH IO TMpOorpaMMaM HHKEHEPHOU
HaIpaBICHHOCTHY,

— ¢ TIOCTaHOBJICHHEM [ J1aBHOTO TOCyIapCTBEHHOTO caHHTapHOro Bpadya P® ot 28.09.2020 No28
«O06 yrBepxkacann caHuTapHbIx npaBmi CIT 2.4.3648-20 «CaHuUTapHO-3MMHIEMHOIOTHIECKUE
TpeOOBaHUSI K OpraHU3alUsSM BOCIHTaHHS W OOYYEHHs, OTIbIXa W O370POBIICHHS JeTeH H
MOJIOJIEIKI»;



— ¢ mocTaHoBlieHHEM [ J1laBHOTO rocyqapcTBEHHOro canuTapHoro Bpada P® ot 28.01.2021 Ne2
«O06 yrBepxkaeHun caHuTapHbiX npaBui W HopMm CanlluH 1.2.3685-21 «I'uruenunveckue
HOPMAaTHBBI U TPeOOBaHMs K 0OecriedeHnI0 Oe30macHOCTH U (Wiin) O€3BPEAHOCTH ISl YeIOBEKa
(haKkTOpOB CpeIbl OOUTAHUS.

IMeparornyeckasi 1eaec000Pa3HOCTh H AKTYaJbHOCTH OOYyCJIOBJICHa HEOOXOIUMOCTBIO
pa3sBUTHSL KOHCTPYKTOPCKHMX CHocoOHOcTell y Jnereil B cdepe HaydyHO-TEXHHYECKOIrO TBOPYECTBA;
HE00X0AUMOCTBIO (POPMHUPOBAHHUS IPOPECCUOHATHHON OPUEHTALINHU YJAIIUXCs B cpepe MPOn3BOACTBA C
UCIOJIb30BAHUEM BBICOKOTEXHOJOTMYHOIO 000pyJOBAHUS.

AKTyanbHOCTH NporpaMmbl «OCHOBBI KOHCTPYMPOBAaHUS YMHBIX YCTPOHCTB» OOYCIIOBJIEHA
HE00X0AUMOCTBIO (POPMUPOBAHUS Y JI€TeH KOMIUIEKCHBIX 3HAaHUHM U YMEHUH 110 PEIIEHUI0 HHKEHEPHBIX
3aj1a4, BKJIIOYAIONINX TOHUMaHUE MOJHOTO LUKJIA pa3paboTKU yCTPOUCTBA OT €ro MPOSKTUPOBAHUS /10
co3JlaHusl paboyero MpoOTOTUIIA WM TOTOBOro ycTpoicTBa. [IporpaMmma noAaroraBauBaeT 00y4aronInxcs
K CO3JaHHUI0 YCTPOWCTB WJIM TPOTOTUIIOB YCTPOWCTB C 3aJaHHBIM (PYHKIIMOHAJIOM TIOCPEICTBOM
HCIOJIb30BAHUS BBICOKOTEXHOJOTHYHOIO 000pYJOBAHNUS; OPUEHTUPYET HA Pa3BUTHE KOHCTPYKTOPCKUX
yMeHU#; (HOpMUpPYET HABBHIKM HANHMCAHUS MPOrPaMMHOTO KOJa JUIs pealu3aldi 3aJaHHBIX 3ajad;
IIOJIrOTABIIMBAET K CO3HATEIbHOMY BBIOOPY CaMOCTOSITEIbHOM TPY0BOH esTenbHocTH. OO0CHOBaHNEM
aKTyalbHOCTH  OOpa3oBaTeIbHOM  MPOTpaMMBl  CIYXKHT  KCIOJNB30BaHHE  NPOCKTHBIX |
HCCIIEIOBATENIbCKUX TEXHOJIOTHM, IMO3BOJIAIONIMX B paMKax Kypca (OpMHpOBATH YHHMBEpCaJbHBIE
yueOHbIe eHCTBUS yJaIuXCsl.

OO0paszoBarenbHass mnporpamMma «OCHOBbI KOHCTPYMPOBAHMS YMHBIX YCTPOWMCTB» CO3/aeT
ONarompusATHBIE YCIOBHS JJISi Pa3BUTUS TBOPYECKUX CIIOCOOHOCTEW YYaIIMXCs, pacCIIUpseT W
JonojHseT 0a30Bble 3HAHUA, JAaeT BO3MOXKHOCTb Y/AOBJIETBOPUTb HHTEpeC B H30paHHOM BHJIE
NESTEeIbHOCTH, TPOSBUTH W PEATM30BATh CBOW TBOPUYECKUI NOTEHIHMAN, YTO JENIaeT IPOTrpaMMy
aKTyaJlbHOM U BOCTPEOOBAHHOM.

HoBu3Ha mporpaMMbl 3aKJIIOYaeTCs B MHTETPUPOBAHHM COJIEPKAHHS, METOIOB OOYYCHUS W
o0pa3oBaTeNbHON cpelbl, 00ECHEeUnBAIOUIMX PACHIMPEHHbIE BO3MOXHOCTH J€Tell U MOJIOASXKU B
MOJyYCHUN 3HAHHS W3 PA3JIMYHBIX OOJIACTe HAyKM M TEXHHKH B WHTEPAKTHBHOH (opme 3a cuer
ocBoeHus hard- u soft- komnereHIMii, B TOM 4HUCIie, B X0JI€ peaan3alii KOMaHIHON paOOThl.

[Tporpamma HampariieHa Ha (HOPMUPOBAHHE CICAYIONIMX KITFOUEBBIX KOMITCTCHIINI:
Soft-komnemenyuu:
— yMEHHE 4YeTKO (OpMYITHpOBaTH MBICIH, APTYMEHTHPOBATh CBOIO TOYKY 3PEHHsI, BBICTPAaWBAThH
CTPYKTYPY BBICTYILICHUS, PE3CHTALMU CBOETO MPOEKTA;
— YyYMEHHE BHUACTh BO3MOXXHOCTH TPHUMEHCHUS H300PETATEIhCKUX M WHXKCHEPHBIX IMPHEMOB IIPH
peIIeHHH KOHKPETHBIX 3a/1a4;
— YMEHHE BUJAETb MPoOIeMy, IPUMEHAThH Pa3INYHbIE METOABI IO MOUCKY €€ PeLICHHS;
— YMEHHE JIOCTHTraTh pe3yjbTaTa, ypaBisaTh COOCTBEHHBIM BPEMEHEM U BPEMEHEM KOMaH]IbI;
— HaBBIKM OOIIEHUS C Pa3IUIHBIMU JIFOIEMH, PA0OOTHI B KOMAH/IE,
— yYMEHHUE MPUHUMATH PEIICHUS ¥ HECTH OTBETCTBEHHOCTD 33 UX ITOCIICICTBUS,
—  BJIQJICHUE HABBIKAMH ITyOJUYHOTO BBICTYIUICHUS U TIPE3CHTALNN PE3yIbTaTOB;
— yMeHHe paboTaTh B YCIOBUSIX OIPAaHUYCHUI;
—  CTPECOYCTOMYUBOCTb.
Hard-xomnemenyuu:
— 3HaHUWE MPUHIMIOB (YHKIIMOHUPOBAHUS BBHICOKOTEXHOJOTHYHOTO OOOPYJIOBaHMS, TOHUMAaHUE €TO
Ha3HAYCHUS U BO3MOXKHOCTEH;
— 3HaHUE TEeXHUKHU 0€30MaCHOCTH MPH paboTe ¢ MaTepraiaMu U 000PYIOBaHHEM;
— YMEHHUE HCIOJIb30BaTh PYYHON U H3MEPUTEITHHBIA HHCTPYMEHT ISl OCYIIECTBICHHUS OTACIbHBIX
ATANoOB MPOU3BOJICTBA;
— yYMEHHE HCIOJb30BaTh PEIAKTOPHl BEKTOPHOW TpadWKH JJIs CO3JaHUS 3aJaHus JUIS JIA3ePHOTO
000pyI0BaHNS;
— TIOHMMaHuE€ Ha3HAYEeHHUS W BO3MOXXHOCTEH COBPEMEHHBIX CHCTEM AaBTOMAaTH3MPOBAHHOTO
npoekTtuposanus (CAIIP);



— ymMmeHue ucnosb3oBath nHctpymeHTtapuil CAIIP nns nocrpoenus 3D-Mozneneil oTAeNbHBIX AeTanen
U cOOPOYHBIX KOHCTPYKILIUH, a TAK)Ke YEPTEkKEH K HUM;

— 3HAaHUWE MPOrpaMMHOro oOeclmedeHHus Uil pealu3aldd IPOoPECCHOHATBHON  J1eATEIbHOCTH
MIOCTPOEHUS ICKU30B, YepTexeil, 3D-moaeneid, moAroToBKM MOJAENEH K MPOU3BOACTBY;

— YMEHHME WHCIIONIb30BaTh Ja3epHble M aJJUTHUBHBIE TEXHOJOTMH IPOU3BOJCTBA JUISl IOJIY4YECHHUS
FOTOBOT'O U3/EINS;

— yMEHHE HacTpauBaTh Jia3epHbI CTaHOK W 3D-mpunHTep A paboThl M BBINIOJHATH KOHTPOJb 32
VCIIOJIHEHUEM 33/1aHUS;

— yMEHHe coOUpaTh IEKTPUUYECKHE CXEMBI, MOAKIIOUATh JATYMKU U MCIIOJIHUTEIbHBIE YCTPOMCTBA K
I1aTe;

— YMEHHUE NO0JIy4yaTh JJaHHBIE C JATYMKOB U BBIBOAUTH UX B MOHUTOP IIOPTA;

— yMEHHE MPOrpaMMHUpPOBATh paboTy yCTPONCTBA B 3aBUCUMOCTHU OT TIOKA3aHUS IaTYUKOB;

— YMEHHE I0JIy4aTh JAHHBIE C YCTPOMICTBA U YIpPaBISATh €ro pabOTOW C MPUMEHEHHEM TEXHOJIOTUU
MHTEPHET BELIEH.

Ieap mnporpamMmbl: CO3aHUE YCIOBUM JUIsl pPa3BUTUS TBOPYECKUX, WHKEHEPHBIX M
KOHCTPYKTOPCKHMX  CIIOCOOHOCTEH, yd4allMXcsi CpeACTBaMU pa3pabOTKH, KOHCTPYUPOBAHUS H
[IPOrpPaMMUPOBAHUS YMHBIX 3JIEKTPOHHBIX YCTPOMCTB.

3apaum:
Obyuarowue:
— 3HAaKOMCTBO C IEPENOBBIMHM JIOCTH)KEHUSMU U TEHACHLUSIMU B Pa3BUTUU HAyKU U TEXHUKU B
00JIaCTH WHXCHEPHH U U300peTaTeIbCTBA;
—  3HAaKOMCTBO C TEXHOJIOTHSIMU UHTEPHET BELLEH U MAIIMHHOE 3PEHUE;
—  ¢opmupoBanue noHUMaHus chepsl MpodecCHOHATEHON NesITeTbHOCTH;
—  (QopMupoBaHHE HABHIKOB BBICOKOTEXHOJIOTUMHOTO MPOM3BOJCTBA C HCIIOJIB30BAHUEM JIa3epHBIX,
a/IUTUBHBIX TEXHOJIOTHIA;
— o0ydeHue npuemaMm paboThl B OUCHBIX MaKeTax, peAaKTopax BEKTOPHOM M pacTpoBOil rpaduku,
CUCTEMaxX TPEXMEPHOTO MOJEINPOBaHHUs, ceTh MHTEepHET;
— ¢QopMupoBaHHWE U COBEPIICHCTBOBAHHE HABBIKOB pPa0OTHl pPAa3NUYHBIMH HWHCTPYMEHTAMU U
MaTepuagamu;
— M3y4YCHHE NPUEMOB U TEXHOJOTMH Pa3pabOTKU aJrOPUTMOB M CHCTEM YIPABICHMS, MAIIMHHOTO
00y4eHHs, TEXHUUECKUX YCTPOICTB U OOBEKTOB YIIPABICHHUS;
— u3ydeHue Oa30BbIX TEXHOJOTHH, MPUMEHsSEeMble NPU CO3/JaHUU YMHBIX YCTPONCTB, OCHOBHBIE
IIPUHLIMIIBI MEXAHUKH;
—  U3y4Y€HHUE IPUHIIUIIOB pabOThl pOOOTOTEXHUUECKUX 3JIEMEHTOB;
— oOyueHue BJIaJIEHUI0 TEXHUYECKON TEPMUHOJIOTHEN, TEXHUUYECKON TPaMOTHOCTH;
— (GopMUpOBaHHME YMEHHUS M10JIb30BAThCSI TEXHUUECKOH JINTEpaTypoil;
Pazeusaiowue:
— pas3BuTHE 00pPa3HOro, TEXHUYECKOTO M aHAIUTHYECKOTO MBIIIUICHUS;
— (opmMupoBaHUe y ydaluXcsi MHXEHEPHOTO M N300PeTaTeNIbCKOTO MBIIUICHHUS;
— o0ydeHue pa3IMyHbBIM croco0aM pelIeHus MpoOjeM TBOPYECKOrO M MOMCKOBOIO XapakTepa s
JAIbHENIIIETO CAMOCTOATEIBLHOTO CO3/JaHMsl CI1oco0a pelieH s poOIeMbl;
— (opMupOBaHHE HABBIKOB MIOMCKOBOM TBOPUECKOH €ATEIbHOCTH;
— pa3BUTHE MHTEIUIEKTYaJllbHOW cdepbl, (OopMHUpPOBaHHME YMEHMS aHAIU3MPOBATH IOCTaBICHHBIE
3a/1a4M, IJIaHUPOBATh U IPUMEHSTH ITOJIyYE€HHBIE 3HaHUSI [IPH peaIn3alii TBOPUECKUX IIPOEKTOB;
— (opMupOBaHHE HABBIKOB UCIIOJIb30BAHUS HH()OPMALIMOHHBIX TEXHOJIOTHUI;
— (opMupOBaHNE HABBIKOB ITYOJUYHBIX BHICTYIIJICHUH.
Bocnumamenvhuoie:
— BOCIHUTAaHUE JIMYHOCTHBIX KaueCTB: CAMOCTOSITEIbBHOCTH, YBEPEHHOCTM B CBOHMX CHJIAX,
KpEaTUBHOCTH;
— (opMUpOBaHHE HAaBBIKOB MEXJIMYHOCTHBIX OTHOIIEHHWN M HAaBBIKOB COTPYJHHYECTBA, HABBIKOB
paboThl B rpymnie, GOopMHUpPOBaHHUE KYJIbTYPhl OOLICHUS U BEJIEHUS AUAJIOTa;




— BOCIHTaHUE UHTEpPEeca K MHKCHEPHOU MESTEILHOCTH U MOCICTHIUM TeHCHIIUSM B 00JIaCTH BBICOKUX
TEXHOJIOTHi;

— BOCHHUTaHHE CO3HATEJIBHOTO OTHOIIECHUS K BEIYMCIUTEILHON TEXHUKE, aBTOPCKOMY TPaBY;

— MOTHBAIUS K BBIOOPY MHKEHEPHBIX MPOQECCHii, OBJIAJICHUIO TEXHOJOTHUYESCKUMHU KOMITETCHIIMSIMU B
pPa3IMYHBIX 001acTsIX GyHAAMEHTAIBHOW HAYKU U TEXHUKHU, CO3/1aHUE YCTAHOBOK HMHHOBAITMOHHOTO
IMOBEACHMS.

IIporpamma paccuuTana Ha ydammxcs B Bozpacte 11-13 qer.

dopma peasu3alui NPOrpaMMbl — OYHasI.

O0bem nporpammsl — 144 yaca.

KoanuecTBo moayJieii — 2.

dopma opraHu3auMu 3aHATHH — IPYNIIOBasi, TpU paboTe HAJl TPOCKTAMU — IPYIIIOBasi, KOMaH Hasl.
Pesxkum 3ansiTHii: 2 pa3a B HEAEIO 110 2 aKaIeMUYECKHUX Yaca.

Bujabl y4eOHBIX 3aHATHIE ¥ padoT: mpakTUdeckue paboThl, Oecedpl, JTEKIIMA, KOHKYPCHI, BBICTABKH,
TECTUPOBAHUE.

Oxxuaemblie pe3yJibTaThbl.
Ilpeomemnvle:
— 3HAHUE OCHOBHBIX MPUHIIUIIOB PAOOTHI ANMEKTPOHHBIX CXEM U CHCTEM YyIpaBJICHUs 00bEKTaMH;
— 3HaHHWE OCHOBHBIX NMPUHIUIIOB PAOOTHI C POOOTOTEXHUUYECKUMU AJIEMEHTAMHU;
—  BJIAJICTh OCHOBHOW TEPMHHOJIOTHEH B 00JIAaCTH POOOTOTEXHHUKH, SIICKTPOHUKH, TEXHOJIOTUI
MCKYCCTBEHHOT'O MHTEJIJIEKTA, KOMITBIOTEPHBIX TEXHOJIOTHUH.
— yMeHue pa3padaTbiBaTh NPOCTEHIIINE CUCTEMBI C UCIIOIb30BAHUEM AJIEKTPOHHBIX KOMIIOHEHTOB U
POOOTOTEXHUUECKHX JICMEHTOB;
— yMeHHe pa3pabaTbiBaTh MPOCTEHIIKNE AITOPUTMBI U CUCTEMBI YIIPABJICHHUS POOOTOTEXHUYECKUMHU
YCTpOUCTBAMU;
— YMEHHE CO3/1aBaTh CEPBUCHI JJIsl yIAJICHHOTO yIPaBICHUs YCTPOMUCTBAMH MPUMEHSS TEXHOIOTHIO
WHTEPHET BEIICH;
— BIAJETh METOJIaMU Pa3pabOTKH MPOCTEUIINX AIITOPUTMOB U CUCTEM YIPABJICHHS, MAIIIMHHOTO
00y4YeHUsI, TCXHUYCCKUX YCTPOUCTB U OOBEKTOB yIIPABICHHUS;
— TOHMMaHuE€ Ha3HAYeHHSs U BO3MOXXHOCTEH COBPEMEHHBIX CHCTEM aBTOMATHU3UPOBAHHOTO
npoektupoBanus (CAIIP);
— YMEHHE co3/aBaTh pPa0OTAIMUNA TPOTOTUIl YCTPOHCTBA C 3aJaHHBIMH XapaKTePUCTUKAMU
(pyHKIMOHATHHBIMU, POTPAMMHBIMH ) UCTIOJIH30BAHUEM JIa3€PHBIX, aJIUTUBHBIX TEXHOIOTUH;
— 3HaHHWE BUJOB PA3JIMYHOTO BHICOKOTEXHOJOTUYHOTO 000PYAOBaHUE M 00JIACTH €r0 MPUMEHEHUS;
— yMEHHE HaCTpauBaTh BHICOKOTEXHOJIOTUYHOE 00OPYIOBAHUE JIJIsl BHITIOJHEHUS 3a1aHHS;
— TIOHMMaHUe TOTCHIIMAIBHBIX PHUCKOB IMPH PAOOTE C BBHICOKOTEXHOJOTUYHBIM O0OpYJIOBaHHWEM W
yMeHHUE COOJII0IaTh TEXHUKY O€30MaCHOCTH;
— YMEHHE YUTaTh M CTPOUTH uYepTeku B cooTBeTcTBHH ¢ TpeboBanusmu ['OCT, wucmonnp3oBaTh
pa3MyYHbIe YepTeKHbIE HHCTPYMEHTHI TSl CO3/IaHUs YePTEXKei;
Memanpeomemuule.
— YMEHHE BBINOJHITH MOUCK U OTOOP MH(OPMAIIMH, B TOM YHCIIE C HCIOIb30BAaHUEM PECYPCOB CETH
WHTepHer;
— TIOHMMaHUE TEPMUHOB «aBTOPCKOE MPABO», «ILJIATHATY, «TIATCHTY;
— YMEHHE BHJETh BO3MOXXHOCTH HCIIOJIb30BAHUS BBICOKOTEXHOJOTHYHOTO O00OOpyAOBaHUS TIpU
pEIIeHNH TBOPUYECKUX U (PYHKIIMOHATBHBIX 3a7a4.
Jluunocmmuuwie:
— YMEHHE 4YeTKO (HOpPMYITHpPOBaTh MBICIH, APTyMEHTHPOBAThH CBOIO TOUYKY 3pEHHS, BBICTPAMBATH
CTPYKTYPY BBICTYILICHUS, IPE3CHTAILIMU CBOETO MPOEKTA;
— YyYMEHHE BHUICTh BO3MOXXHOCTH TPHMEHCHHS H300pETaTeIIbCKUX W WHXCHEPHBIX TPUEMOB TIpU
peIIeHNN KOHKPETHBIX 33]1a4;
— yYMEHHE BUJAETb MPOOIeMy, MPUMEHAThH Pa3TUIHBIE METOABI TIO TTIOMCKY €€ PeIIeHUs;
— yYMEHHE JIOCTHTaTh pe3yabTaTa, YIPaBIsaTh COOCTBEHHBIM BPEMEHEM U BPEMEHEM KOMAaH/IbI;
— HaBBIKM OOIIEHUS C PA3IMIHBIMU JIFOIEMHU, pA0OTHI B KOMAH/IE;




— YMEHHE IPUHUMATh PELICHUS U HECTU OTBETCTBEHHOCTD 32 UX IOCICACTBUS;
— BIIQJICHUE HAaBbIKAMM MTyOJIMYHOTO BBICTYIUICHUS U MIPE3CHTALMHU PE3YIbTaTOB,;
— yMeHHue paboTaTh B YCIOBUAX OIpaHUUYCHHH.

@®opMbI HTOTOBOM ATTECTAIUM:

— JEMOHCTpAaLMsl pEeLICHUN Kelica Ha BHYTPEHHUX U BHEIIHUX YPOBHSIX;

— ydJacTHe B KOHKYpCax, OJJMMITHAJIaX, COPEBHOBAHMSIX B COOTBETCTBUHU C MPOPHIEM 00yUeHHUS.
YueOHbIii U1aH

Ne Paspgen nporpammsel Teopus | IIpaktuka | Beero ®opMbI
/1 4acoB | aTTeCTalllu/KOHTPOJIS

1 | BBoxHoe 3ansTue. MHCTpyKTax 1 1 2 VYyacTtue B AUCKyCCUU
no Th u IIL
BBenenue B 00pa3oBaTesibHYIO
porpaMmy

2 | Keiic 1. «YMHBII CBETHIIBHUK» 14 26 40 JeMoHcTpauus

pelIeHH Keiica

3 Keiic 2. «AGconroTHAs MallnHa 12 24 36 JlemoHCcTpanus
Knona lllegnonay peLIeHHI Kelica

4 Keiic 3. «/lucraniimonHo 10 22 32 JlemoHCTpanms
yhpasiisieMble MOOUJIbHBIE pelIeHni Kerca
pOOOTHI»

5 | Keiic 4. «Cucrema 10 22 32 JlemoHcTpanus
MOHHTOPHHTA TEMIIEPaTyphl U pelieHui kekca
BJIQXKHOCTH B CTaIllMOHApaX
OOJILHULIBD)

6 | 3axmouenue. [logenenue 1 1 2 VYyactue B JUCKyccUU
UTOTOB.

Hroro 48 96 144

CoaepixkaHue nmporpaMmsl
Keiic 1. «YMHBIH cBeTHIBHUK» (40 4acoB)
Teopus. (14 u.)

IIpompobokeanmym: TIOHATHE 3JIEKTPUUECTBA, OCHOBHBIE 3aKOHBI AJIEKTPUUYECTBA, YIpaBICHUE
ANEKTpUYECTBOM; Iiarpopma Arduin0; HCHOIHUTEIbHBIC YCTPOWCTBA M JATYMKU, AHAIOTOBBIC WU
nuGpoBble JATUYMKU; MaKeTHas IUlaTa; NpUHUMIUAIbHas cxema, LIIVMM, nenutens HampsoKeHuUs;
nporpammuas cpeaa Arduino IDE, ckeru, crpykrypa mporpammber Arduino IDE; uaentudukarops
NEPEMEHHBIX, KOHCTAaHT, (DYHKLUUH, THI TMEPEeMEHHBIX, OOBABICHHE IEPEMEHHBIX; MPOTrPAMMHOE
yrpasiieHue paboTOW MCHOJHUTENbHBIX YCTPOMNCTB, YCJIOBHBIM OIEepaTop, HpPOCThbIE JIOTHYECKUE
GbyHKIIH.

Xatimex: M3y4eHHE OCHOB Ja3epHON OOpaOOTKM pa3MYHBIX MAaTEepHAIOB — pe3Ka, HaHEeCEHHe
n300pakeHus (TpaBUpOBKA); M3y4eHHE NPHUHIMIIOB PAaOOTHI JIA3EPHOIO CTAaHKA U BO3MOXKHOCTU €O
MCIOJIb30BaHUs B IPAKTHUECKOH 1€ATEIbHOCTH.

[MpakTuka. (26 4.)

IIpompobokearnmym: TIONKITIOUCHUE UCTIOTHUTEIBHBIX YCTPOUCTB U JATYMKOB K Tuiate Arduino;
IIOJIy4YEHHUE TNOKAa3aHUM C JaTYMKOB; CO3JaHHME IPOTrpaMM YIPABIEHUS YCTPOMCTBA B 3aBUCHUMOCTH OT
MOKa3aHUsl JaTYUKOB; OPOPMIIEHHE TEXHMUYECKON NOKyMEHTAalUWU (MH)KEHEPHBIH JIMCT, MH)KEHEpHas
KHUTQ).

Xatimek: OCBOGHHME TPOTPAaMMHOIO OOecleueHusi yrnpaBieHUs pabOTONM cTaHKa M OCHOB
BEKTOPHOW ABYMEpHOM rpaduku, 0pOopMIIEHHUS YEPTEKHOM TOKYMEHTAIMU pa3pabOTKH.

Keiic 2. «A6comoTHast mammnaa Kinona lllennona» (36 yacos)
Teopus. (12 4.)



Ipompobokeanmym: ceponpuBoa; Motor Shield, moTopsl mnepemeHHOro TOKa, JaTYUK
yIbTpa3Byka, TyMOJiep, IEpeK/IIouaTesb, YCTaHOBKAa M MOJKIIOUYEHHE OMOIMOTEeK, TeHepaTop
CIIy4alHBIX YUCEL.

Xaiimex: M3y4eHHE OCHOB JIa3epHON 0OpaOOTKH PA3IMYHBIX MaTEPHAIOB — Pe3Ka, HAHECCHHE
n300paxkeHus (TPaBUPOBKA); M3YYCHHE MPUHIIUIIOB PaOOTHI JIA3EPHOTO CTaHKA U BO3MOXHOCTH €TO
WCIIOJIb30BAHUS B IPAKTUYECKOM IESTEIIBHOCTH.

IIpaktuka (24 4)

IIpompobokeanmym: TOIKIIOUEHUE, yIpaBieHUe paboTO CepBONPHUBOMA; MOJKIIOUYEHUE
MOTOpPOB TEPEMEHHOTO TOKa, IOJAKIIOYCHNE JaTyhKa YIbTPa3ByKa, TymOyepa, IMepeKiItoyaTens;
YCTaHOBKAa M MOJAKIIOUYEHHE OWOIMOTEK; MOJTy4YeHHE MOKa3aHUM C JAaTYMKOB; CO3JaHHE IPOrpamMm
VIOpaBIeHUs] yCTPOWCTBOM B 3aBHCHUMOCTH OT TIOKa3aHUS JAaTYUKOB; OGOPMIICHHE TEXHHUYECKON
JOKYMEHTAIH (MHKEHEPHBIN JTUCT, MHKEHEPHAs KHUTA).

Xatimex: OCBOGHHE TPOTPaMMHOIO OOecreueHus: yhpaBieHHs pabOTOH CTaHKa M OCHOB
BEKTOPHOU ABYMepHOM rpaduku, ohopMIICHHS YePTEKHON TOKYMEHTAIUU pa3padOTKH.

Keiic 3. «/IucTaHIHOHHO YIIpaBJsieMble MOOMJIbHBIE POOOTHD (34 yaca)
Teopwus (10 4.)

IIpompobokeanmym: HOUCTAHLIMOHHO YIIpaBisieMble MOOWIbHBIE POOOTBI W 001aCTh HUX
NPUMEHEHHsSI; MOTOPHI TIEPEMEHHOTO0 TOKa, YIPABICHWE MOTOpPAaMH IEPEMEHHOTO TOKa, MOJIYJb
paauoyIpaBiIeHUE.

Xatimek: U3y4eHHE OCHOB aJITUTHBHBIX TEXHOJIOTHI CO3/IaHUS 00BEKTOB. M3ydeHne mpuHIUIIOB
3D-nevyat ¥ BO3MOKHOCTH €€ NMPUMEHEHHs B MPAKTUYECKON NeATeIbHOCTH. BBeeHne B TpexMepHoe
KOMITBIOTEPHOE MOAETHPOBAHNE U CO37aHne poTopeanucTuieckoi Busyanusanmu 3 D-monenei.
[MpakTrka (22 4.)

IIpompobokeanmym: TOAKITIOUEHHE MOTOPOB M JaTYMKOB, MOJIydeHHE M 0OpaboTKa IaHHBIX,
CO3/IaHHE€ TPOrpaMM YIIPaBIIEHUS POOOTOM B 3aBUCHUMOCTH OT IOKa3aHHUS JATYUKOB; OGOpMIICHHE
TEXHUYECKOH JTOKYMEHTAIMH (MH)XCHEPHBIN JINCT, MH)KCHEPHAS] KHUTA).

Xaimitek: OcBOCHHE CHENMATU3UPOBAHHOTO MPOTPAMMHOI0 00ECIIeUeHHs MOATOTOBKU MOJEIHU K
neyatd M YynpaBieHHUs paboTol mpuHTEpa, OcHOB 3D-monenupoBaHusi, OQOPMIIEHUS YEPTEKHOU
JOKYMEHTAIUU pa3pabOTKH.

Keiic 4. «CucTeMa MOHHTOPHHTA TEMIIEPATYPHI H BJIAKHOCTH B CTAl[MOHAPAX 60 abHUIBD (30
4acoB)
Teopus (10 49.)

Ipompobokeanmym: momyns Ethernet Arduino, matumk temmeparypbl u BiaxHocTH, XK —
9KpaH, CEMHMCEIMEHTHBIH HWHAUKaTOp, TexHonorus «MHTepHer Bemei», miardpopmel «HTEpHET
BelIei», crnocol nepenayu TaHHbIX, MHKEHEPHBIN U M0JIb30BaTeIbCKUN HHTEp(EIiC.

Xatimex: VI3yueHue OCHOB aJIUTUBHBIX TEXHOJIOTUI cO3/1aHusI 00beKTOB. M3yueHne NpuHIKIIOB
3D-neyatn ¥ BO3MOXXHOCTH €€ TIPUMEHEHHUSI B TPAKTUYECKOH NIesSTebHOCTH. BBeneHne B TpexmMepHoe
KOMIIBIOTEPHOE MOJETHPOBAHKE U CO3aHNe poTopeaTucTuyeckoi Bu3yanusauu 3 D-moneneit.
IIpaktuka (22 4.)

IIpompobokeanmym: TOAKIIOUEHHE MOTOPOB U JaTYMKOB, MOJIyueHHE M 00paboTKa JaHHBIX,
CO3/IaHH€ IIPOrpaMM YIIPaBJIEHUs YCTPOMCTBOM B 3aBHCHUMOCTH OT MOKa3aHHS JaTYMKOB; OpraHU3allus
nepeaayn JaHHbIX, CO3aHUE MHKEHEPHOro U IMOJIb30BaTeIbCKOro HHTepdeiica, padora ¢ miaardopmoit
«MHTEpHET Bellel», OPOPMICHHE TEXHUYECKON JOKYMEHTAlMH (MHXEHEPHBIM JUCT, HHXXEHEepHas
KHHTA).

Xatimex: OcBoeHHE CHEIUAIN3UPOBAHHOTO MPOTPAMMHOI0 00ecTieyeHus MOATOTOBKH MOJIEH K
neyaTd M yhpaBleHHs paboTod mpuHTepa, ocHOB 3D-monenupoBanus, ohopMmieHUs YepTeKHOU
JOKYMEHTAIUU pa3pabOTKHU.

Kommiexc OPraHM3aAllMOHHO-TMIEAATOTHICCKHUX yC.]IOBI/Iﬁ

Kanenaapuvblii yueOnslii rpaduk (cMm. [Ipunoxenue 1)


http://wiki.amperka.ru/%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D1%8B:arduino-motor-shield

PecypcHoe o0ecnieueHne NporpamMmBsl.

MartepuajbHO-TEXHHYECKOE O0ecriedeHHe MeJarornueckoro nmpoimecca:
Jlnst  peanuzanuu  TOTIOTHUTEIBHOW 00mmeoOpazoBarenbHOM «(OCHOBBI KOHCTPYHPOBAHHS YMHBIX
ycTpoiicTs. JIunus 1» Heobxoaumo:
— TIOMENICHHE JIUIS 3aHATUH C T0cTaTOYHBIM ocBerieHneM (He meHee 300-5001k),
— BEHTWIALUA B IOMEIIECHUH,
—  CTOJIBl, 000pYyIOBaHHBIE PO3ETKAMH.

Pexomengyemoe yueOHOE 000pYyI0BaHKE, PACCUUTAHHOE Ha rpynmy u3 12 ygammxcs.

OcHOBHOE 000py/10BaHNe U MATEPHAJIBI Kou-Bo | Ex. uzm.
KommbroTep 12 IIT.
3D npunrep yueonsiii (Picaso 3D Designer) 12 IIT.
3D npuntep yuebnsrii (Picaso 3D Designer PRO) 1 IIIT.
3D npunTep yueOHslii ¢ 00sb1I0N 00nacThio nevatu (Hercules) 1 IIT.
3D npunTep npombinuIeHHBIN ([lenbTa) 1 IIT.
3D npunTep $HOTOMOMUMEPHBIHA 1 IT.
3D ckanep py4Hoi 1 IIT.
Jlazepnsrit ctanok Trotec 1 IIT.
[Mpuntep usernoit (A4 / A3) 1 IIIT.
3D pyuka 12 IIT.
[Tnactuk mst 3D npUHTEPOB U pydeK 100 KT.
®anepa (He HUKeE 3 copTa) 4 MM 10 JIUCT
Oprcrexio (2 MM/ 4 MM/ 8 MM) 2 JIUCT
IIpoexTop 1 IT.
OKpaH 1 IIT.
Habop nHCTpyMEHTOB /7151 TOCTOOpabOTKH (HaknauHasi Oymara, Haadumu u ap.) | 1 Habop
Kounctpykrop «Marpemika Z» 12 IIT.
[Tnata Arduino UNO 12 IIIT.
[Tnara Arduino Mega 12 IT.
[Tnara NodeMCU 12 IIIT.
Ethernet Arduino ENC28J60 12 IT.
MoTopbl IEPEMEHHOTO TOKa 24 IIT.
CepBOMOTOpPBI 12 IIT.
Habop natumkos 12 IIT.
®DoTope3ncTophl 36 IT.
AkkymyssTopHas Oatapes tuna «Kpona» 24 IT.
HaGop nHCTpyMEHTOB (OTBEpPTKH, racuHble, pa3BO/IHBIE KIIFOUH) 12 IT.
JlonoJiHUTeILHOE 000PYA0BAaHHE U MATEPUAJIBI Koa. | Exa. m3m.
BermmBanbHas MammHa 1 IIT.
[Temecoc 1 T
MycopHnbrit 6ak (00IbIION) 1 IIT.

J171s ocBOEHHUS MTPOrpaMMBbI HCTIONB3YIOTCSI pa3HOOOpa3HbIe PUEMBbI U METObI OOyUEHUS U
BOCITUTAHMS.
Br160p ocyiecTBiseTcs ¢ y9eTOM BO3MOXKHOCTEHN yUaluxcsi, IX BO3PACTHBIX OCOOCHHOCTEH:
® [epuUeNnTHBHbIE MeTOABI. Ieperaya U BOCHPUATHE MHGPOPMALMU IMOCPEICTBOM OPraHOB YYBCTB
/cmyx, 3peHue/;
e cJIOBecHbIe METOJbI: Oecena, TUAJIOT Mejarora ¢ y4JalydMHUCs, TUAIOT y4Yalluxcs JIpYr ¢ JPYroM,
M03HABATENbHbIN pacckas, 00bICHEHUE, UHCTPYKIIMS, YTEHUE;
® HanJsiAHbIC, WUIIOCTPATHBHO-1EMOHCTPALMOHHbIE METOABI:



— HarjJasAHbIe MaTepUallbl (YUEPTEKH, ICKU3BI),

— JIEMOHCTpAIlMOHHBIE MaTepUANIBI (MOAETH, 00pa3Ilbl),

—  JIEMOHCTpAIMOHHBIE IPUMEPHI;

NpaKTHYecKHe MeToAbl (yINpaXKHEHHUS B BBHINOJIHEHMHM TEX WJIM HHBIX CIIOCOOOB JEHCTBUH C

MHCTPYMEHTAMH W MaTepuajiaMHl BMECTE C MEAaroroM M CaMOCTOSITENbHO, rpaduueckue padoThl,

CaMOCTOSITENIbHOE BBIMTOJHEHHE MTPAKTUYECKON paboThl, 0(hOpMIICHHUE MTAITKU MaTepPHaJIoB),

NPOEKTHbIe W TMPOEKTHO-KOHCTPYKTOPCKHE MeTOAbl (TPOCKTUPOBAHUE IUIaHA BBIMOJIHEHUS

MPaKTUYECKOU paboThI):

— HW3TOTOBJICHHE M3JENHs 10 00pa3ily (rOTOBBIM o0Opasell, cxema, IIaH),

— M3TOTOBJICHUE M3/ICIHS [0 YCIOBHSIM-TPEOOBAaHUSAM, KOTOPHIM JOJDKHO YIOBJIETBOPATH Oyayiiee
u3Jienue,

— pabota 1o 3ambICiy;

MeTOo/ MPO0JIEeMHOro O0yYeHus :

— 0O0BsICHEHHE OCHOBHBIX MOHITHIM, OpeeNIeHUi, TEePMUHOB,

—  CaMOCTOSATENbHBII MOMCK OTBETA yYallUMHCS Ha MIOCTABICHHYIO Ipo0iIeMy,

— co3gaHuMe TMpOOJNEeMHBIX CHUTyauuid (3agaHusi, JAEMOHCTpalMs OIbITA, HCIIOJIb30BaHUE
HarJSIIHOCTH);

MeTO/ UT'PbI:

— UTpBI pa3BUBAIOIIKE, TTO3HABATEIbHBIC, UTPHI HA PA3BUTHE MMAMSITH, BHUMAaHUS, I1a30Mepa.

MeTO/bl OPraHU3aIUH U OCYLIEeCTBICHUS YUeOHO-TI03HABATEIbHOM /1esITeJIbHOCTH:

— MHAYKTUBHBIC U JETYKTUBHBIE (CIOCOOCTBYIONINE PA3BUTHUIO JIOTHKH),

— PEenpoayKTHBHBIE U IPOOIEMHO-IIOMCKOBBIE (CIIOCOOCTBYIOIINE PA3BUTHUIO MBIIIJICHUS),

— METOJBI CAMOCTOATENBHOM paboTHl U Pa0dOTHI MO PYKOBOJCTBOM Iiearora (CrmocoOCTBYIOIINE
Pa3BUTHIO OPraHU3aTOPCKUX KAYECTB).

YuedoHO-MeTOANYECKHE cpeacrea oﬁyqe}mﬂ:

—  cIeUaIu3upOBaHHAs JIUTEpaTypa 10 HAIlPABICHHIO, HOJ00pKaA KYPHAJIOB,

— Habopbl TEXHUYECKON JOKYMEHTAIMU K IPUMEHsIeMOMY 000pY/J0BAHUIO,

— 00pa31bl MoJieNell U CUCTEM, BBIIIOJIHEHHBIE YYaIllUMUCS U IIE1arorom,

— IIakarthl, HOTO M BUAEOMATEpHAIIBI,

— y4eOHO-METOAMYECKHE IMOCOOUS Ui IMeJarora W ydaliuxcs, BKJIIOYAIOIIUE JUJIAKTUYECKUH,
MH(OPMALIMOHHBIN, CIPABOYHBIM MaTepualbl Ha Ppa3IUYHBIX HOCHUTENSAX, KOMIIBIOTEPHOE U
BUJIE0 000PYAOBaHHUE.

[TpumeHsieMoe Ha 3aHATUAX JUAAKTUUECKOE U y4eOHO-METOANYEcKoe 00ecreyeHNe BKIIOYAEeT B

ceOs1 AIIEKTPOHHBIE TOCOOUS, CIPAaBOYHBIE MaTepUalIbl, POrpaMMHOE 0OecrieueHre, HCIOIb3yeMOe TS
oOecrniedyeHns yueOHON U IPOEKTHOM JIeATENbHOCTH, pecypchl ceTh IHTepHeT.

HporpaMMa CTPOUTCH HA CJICAYHOIIUX MPUHIHUITIAX Oﬁllleﬁ neaarorukm:

IOPUHIUI JIOCTYITHOCTHM MaTepHuaja, 4TO IHpeAroyiaraeT ONTUMAJbHBIA A YCBOGHUS OO0BEM
Marepuaa, epexo OT MPOCTOro K CI0KHOMY, OT U3BECTHOI'O K HEU3BECTHOMY;

IIPUHIIAII CHCTEMHOCTH OIPENENSET OCTOSHHBIN, PETYJIIPHBIN XapaKTep €ro OCyIECTBICHNUS;
NPUHLUII  T[OCIEAOBATEIIBHOCTA  MPEIyCMAaTpPUBACT  CTPOTYK0  MOJTAlHOCTh  BBIOJHEHUS
MIPAKTUYECKUX 3aJlaHU U TIPOXOXKJCHUS Pa3JeloB, a TAKXKE MX JOTUYECKYIO IPEEMCTBEHHOCTh B
IIPOLIECCE OCYILIECTBICHHUS.

ITeqarorm4yeckne TeXHOJIOTHH, KOTOPbIe IPMMEHSIOTCH NIPH padoTe ¢ y4alMMucs

HazBanue Iens
TexHosOruss TMYHOCTHO- Pa3BuTHe MHANBUAYAIBHBIX TEXHUYECKUX CIIOCOOHOCTEW Ha MyTH
OPUEHTHPOBAHHOTO 00y4YeHUs. | TPO(PECCHOHATEHOTO CaMOOTIPEICTICHUS yUaIuXCsl.
TexHoI0rUs pa3BUBAIOIIETO Pa3BuTre JIMYHOCTH W €€ CIOCOOHOCTEH dYepe3 BOBJICYCHHE B
o0OyueHusl. pa3IMYHbIE BUBI IESITEIBHOCTH.




TexHonorHs MPOOIEMHOTO Pa3BuTune no3HaBarenbHON aKTUBHOCTH,

o0yueHus. CaMOCTOSITEJIbHOCTH yJalUuXcs.

TexHomorus Co3naHue ONTUMAIIBHBIX YCIOBUHM ISl BBIABICHUS 3aJaTKOB,
¢ GepeHIIMPOBAHHOTO pasBUTHS HMHTEPECOB M CIIOCOOHOCTEH, WCHOJIb3yS METOJIBI
o0yueHwUs. VH/IMBUYaJIbHOTO O0yUYEeHHUS.

TexHomornu 310pOBbE Co3naHue ONTUMAJbHBIX YCIOBHHM Ui COXpaHEHUs 370POBbS
cOeperaroiue. ydalmxcs.

JlnarHocTuka pe3yJbTaTHBHOCTH 00Pa30BaTeIbLHOIO MpoIecca

Bxoouoii konmpons - ¥MeeT IUarHOCTHYECKHE 3aJaud U OCYIIECTBIIIETCA B Hayalle IUKIa
oOyuenus. Llenp mpenBapuUTENbHON TUArHOCTHKU — 3a()UKCHUPOBATH HAYAILHBIN YPOBEHH MOJTOTOBKH
y4aluXCs, UMEIIINECS 3HaHWs, YMEHHsS W HaBbIKH, CBA3aHHBIE C MPEACTOSAILIEH JAESITEIbHOCTBIO.
BxomHOW KOHTpPOJIb MOXET TMPOBOJUTHCS B  CIeAylOmmMX (opmax: TBOpYECKHE padOTHI,
CaMoCTOSITeNIbHbIE PabOThI, BOMPOCHUKHU, TECTUPOBAHUE U TIP.

IIpomesrcymounulii Konmpoas TPOBOAUTCS HA OCHOBAHUM OLIEHUBAHUS TEOPETUUECKUX 3HAHUHU U
MIPAKTUYECKUX YMEHUW M HABBIKOB [0 WUTOraM OCBOEHMs Monyneil. IIpomexyrounas auarHoctuka
MPOBOAMTCS B CIEAYIOMUX (GopMax: MPE3CHTAIUsl PEIICHUH KeHcoB, KOH(EpEHINH, BBICTABOYHBIH
MIPOCMOTP, CMOTpP 3HAHUM U YMEHUW, BUKTOPUHBI, OJJUMIINA]1a, KOHKYPC, CODEBHOBAaHUE, TYPHUP U TIP.

Hmoeosuwiti konmpoib_TIPOBOIUTCS IO OKOHYAHUU 00YUYEHUS IO MPOrpaMMe.

Kpurepnu olleHKH pe3yIbTaTUBHOCTH 00yUEHHUS:
O0umMH KpumepusamMU oyeHKy pe3yabTaTUBHOCTU O0YUYEHHUS SBISIFOTCA:

— OLEHKA YpOBHSI TEOPETUYECKUX 3HAHWMH: IIMPOTa KPyro3opa, cBo00/1a BOCHPUITHS TEOPETUUECKOM
uH(pOpMalMU, pPa3BUTOCTh IPAKTUYECKUX HABBIKOB pabOThl CO CHELUUAIbHOM JIUTEpaTypoH,
OCMBICIICHHOCTb U CBOOO/Ia NCIIOIb30BaHUS CIIELUATIbHON TEPMUHOJIOTHH;

— OLEHKAa YpOBHS MPAaKTUYECKOM TMOJArOTOBKM YyYalIMXCSA: COOTBETCTBUE PAa3BUTHUSI  YPOBHS
IPAKTUYECKUX YMEHHUI U HaBBIKOB IIPOrPaMMHBIM TpeOOBaHUSAM, CBOOOIA BJIAJICHUS CIIEHUATbHBIM
000pyJOBaHUEM U OCHAIIIEHUEM, KAYECTBO BBIIOJHEHUS IPAKTUYECKOT0 33aHUs, TEXHOJIOTUYHOCTb
IPAKTUYECKON AESITEbHOCTH;

— OLEHKA YPOBHS pa3BUTHSA U BOCIUTAHHOCTH y4YalIMXCs: KyJIbTypa OPraHM3alMM CaMOCTOSITEIbHOU
NeSTeIbHOCTH, AaKKypaTHOCTh M OTBETCTBEHHOCTh NpU paboTe, pa3BUTOCTh CHELUAIBbHBIX
CIOCOOHOCTEHN, YMEHHE B3aUMOICHCTBOBAThH C YWICHAMHU KOJUICKTHBA.

Bo3MosxHBIE YPOBHU TEOPETUYECKOH MOATOTOBKH YUAIITHXCS:

— BbIcokHii ypOBeHb — Y4YalIMHACS OCBOMJ IPAaKTHYECKH Bech 00beM 3Hauuit (80-100%),
MPEyCMOTPEHHBIX MPOTPAMMON 3a KOHKPETHBIH MEPUOJ; CIEHUANbHBIE TEPMUHBI YIOTPEOIsIeT
OCO3HAHHO H B TIOJTHOM COOTBETCTBHH C MIX COACPIKaHUEM.

— CpenHuil ypoBeHb — Yy ydalerocsi o0beM OCBOCHHBIX 3HaHUUM cocTaBiseT 50-79%; KOppeKTHO
UCTIONIB3YeT CIEeHaTbHYI0 TEPMUHOIOTHIO B PEYH.

— Huskuii ypoBenb — yuamuiics oBnagen MmMeHee yeM 50% oObema 3HaHMM, HPEeTyCMOTPEHHBIX
MPOrPaMMOii; yJaluiics, Kak MpaBuiio, M30eraeT ynoTpedsTh CrelralbHbIe TEPMUHEI.

Bo3MoykHBIE YPOBHU NPAKTUYECKOW MOJATOTOBKH yYaIlUXCSL:

— Bericoknii ypoBeHb — yuammuiics oBiagen 80-100% ymeHussMH W HaBBIKAMH, MPETYCMOTPEHHBIMA
IporpaMMoil 3a KOHKpPETHBIH TMepuoj; paboTraeT ¢ 00OpYyAOBAHHEM CaMOCTOSITEIbHO, HE
UCTIBITBIBAET OCOOBIX TPYAHOCTEH; BBIIIOJHAET MPAKTUYECKHE 3aJJaHHs C DJIEMEHTaMH TBOPYECTBA.

— CpenHuil ypoBeHb — y ydalerocsi o0beM YCBOCHHBIX YMEHHWI W HaBBIKOB coctaBisier 50-79%;
paboTaeT ¢ 000OpYJOBAaHUEM C IOMOIIBIO IE€JIarora; B OCHOBHOM BBINOJHSET 3aJaHHUsS Ha OCHOBE
oOpa3sia.

— Huskuii ypoBeHb — yvamuiics opiagen meHee yeM 50% yMEHHI M HaBBIKOB, MPEIyCMOTPEHHBIX
IIPOrpaMMOii; UCIIBITHIBAET 3aTPYAHEHUS IMPH paboTe ¢ 000pyAOBaHUEM; yYaIIMICS B COCTOSHUU
BBINOJIHAT JIMIIb IPOCTEHIINE MPAKTUUYECKUE 3a/1aHus Tearora.




JlocTUrHyThIE yYalmuMcs 3HAHHUA, YMEHHUS M HaBBIKM 3aHOCATCS B CBOAHYIO TaOJUILy
pe3yIbTaTOB OOYUCHHS.

CBoanas Tadimua pe3yJibTaToB 00y4eHust
o 00pa3oBaTeIbHON IPOTpaMME JIOTIOTHUTEIILHOTO 00pa30BaHMs IeTei

reaaror /o

rpymnmna Ne

[Ipaktuueckue | TBopueckue | Bocnurarens
No oU TeopeTnyeck P p

yMEHUSs U | CIOCOOHOCT | HBIE Uroro
I/ | y4damerocs ve 3HaHUus

HaBbIKU u pe3yNbTaThl

AN E

B teuenue nepuona oOydeHHs ISl ONpEAENCHUs YPOBHS OCBOEHHUS MPOTrPaMMBbl yUYaIIUMHCS

OCYILIECTBIAIOTCS JUATHOCTUYECKUE CPE3bI:

— Bxonnas qumarHocTHKa Ha OCHOBE aHAIM3a BHIOPAHHOW YYAlTMMHCS POJIM B AMATHOCTHYECKOW HTpe
Y CTEIICHU UX Y4acTHs B Pealn3alliM OTAEIBHBIX €€ JTAllOB, IJ€ BBIACHACTCS HAYaJbHBIA YPOBEHb
3HAHUM, yMEHUI U HAaBBIKOB YJallIUXCsl, a TAKXKE BBISIBIIAIOTCS MX TBOPUECKUE CIIOCOOHOCTH.

— IIpomexyTouHass AMArHOCTHKA IT03BOJIAET BBIABUTH JOCTUIHYTBIM Ha JaHHOM OJTalle YpPOBEHb
c(OpMUPOBAHHOCTH KOMIETEHLMH YydYallluXcsi, B COOTBETCTBUU C MPOHJIEHHBIM MaTepuaioM
nporpammel. [Ipennararorcs KOHTPOIbHBIE TECTHI, BHIIIOJIHEHNE IPAKTUYECKUX 3aaHUM.

— HWroroBas quarHocTuka MpoBOJUTCS B KOHIIE yueOHOro Kypca (BbICTaBKa M MPE3EHTALUs PELICHUs
KEWCOB) M MpeArnojaraeT KOMIUIEKCHYIO INPOBEPKY 00pa3oBaTelIbHBIX pE3YylbTaTOB IO BCEM
KJIIOUEBBIM HaIpaBICHUAM. [laHHBIA KOHTPOJb IO3BOJISET IPOAHAIU3UPOBATh CTEIEHb YCBOCHMS
IIPOrpamMMBbl Y4aIllUMHUCS.

Pe3ynbTaThl KOHTPOJIS GUKCUPYIOTCS B JMATHOCTHUECKON KapTe.

OueHka ypoBHeil 0CBOEHUSI MOAYJIsI

YpoBHHU ITapameTpsl IToka3zaresnu
Broicokmii | Teopertuyeckue VYyamumiics 0CBOMII MaTepHai B IOJIHOM 00beMe.
YPOBEHb | 3HAHUS. 3HaeT ¥ NMOHMMAaeT 3HauY€HUE TEPMHHOB, CAMOCTOSATEIHHO
(80- OPHUEHTHUPYETCS B COJIEPKAHUU MaTepHalla 110 TEMaM.
100%0) VYyammiics ~ 3aMHTEPECOBaH, NPOSBISAET  YCTOHYHMBOE
BHHUMAaHHUE K BBITIOJHEHUIO 3aJaHHUMH.
[IpaxkTrueckue VYyamuiics crnoco0eH MPUMEHSTh MPAKTUUYECKUE YMEHUS U

YMCHHS U HAaBbIKH. HAaBLIKHW BO BPEM: BBIITIOJIHCHUA CaMOCTOATCIBHBIX 33.IlaHI/II71,
IMpaBHUJIBHO W IO HA3HAYCHUIO IMPUMCHACT HMHCTPYMCHTLI.

PaGoty akkypaTHO TOBOJIUT 0 KOHIIA.

Yyamuiics MOJKET HCTIOB30BATh cpencraa
BBIYHUCIIUTENBHON TEXHUKH AJIS PEAIn3aluu UIEH.
Yyammiics crocobeH MIPUMEHSATH COBPEMEHHBIE
TEXHOJIIOTUM  OOpabOTKM  MaTepualoB U  CO3JaHMA
MIPOTOTHIIOB.

Mo:KeT OLEHUTh Pe3yabTaThl BHIIIOJHEHUSI CBOETO 3aJIaHUs
Y JIaTh OIICHKY pabOThI CBOEr0 TOBAPHIIIA.

VYyammiics cnoco0eH y3HaTh W BBIACIHTH OOBEKT
(KOHCTPYKIINIO, YCTPOMCTBO), OMPENEIUTh €ro COCTaBHBIC
4acTU U KOHCTPYKTUBHBIE OCOOEHHOCTH.

VYyamuiics crmocoOeH BBIPa3uTh HACKD  PA3TMYHBIMU
crmoco0aMy — TEKCTOBBIM OIMCAHUEM, DCKH30M, MaKETOM,

KoHncrpykTopckue
CIIOCOOHOCTH.




KOMITBIOTEPHOM MOJIETIBIO, TPOTOTUIIOM.

VYuyammiicst criocoO€H BBLIEIATH COCTABHBIE YaCTH O0OBEKTA.
VYyammiics cnocoOeH BUIAOM3MEHHUTh WM NPeoOpazoBaTh
OOBEKT O 33aJJaHHBIM [TapaMeTpaM.

VYyamuiics  cnocobeH u3  mpeoOpa3oBaHHOTO WM
BUJIOM3MEHEHHOTO OOBEKTa, WM €ro OTAENbHBIX YacTel
coOpaTh HOBBIHA.

Cpennnii
YPOBE€Hb
(50-79%)

Teopetnueckue
3HaHMUS.

VYyamuiics ocBomsn 0a30Bble 3HAHUS, OPHUEHTHPYETCS B
COJIep’KaHUM MaTepuana 1o TeMaM, HHOrJa o0palaercs 3a
MOMOIIBI0 K MeAarory. Yualuiics 3auHTEepecoBaH, HO He
BCErJa MPOSIBISIET YCTOMYMBOE BHHUMAaHUE K BBIMOJIHEHUIO
3aJlaHusl.

IIpaxkTueckue

YMCHUA U HABBIKU.

BH&I[GGT 62130BBIMI/I HaBbIKAMHU N YMeHI/ISIMI/I, HO HEC€ BCEriaa
MOJKET BBIIOJIHUTh CaMOCTOATEILHOE 3aJjaHue,
3aTpyaHSIETCS M TPOCHT IOMOIIM Tieparora. B pabote
JOTTyCKaeT HEOPEKHOCTh, JIeJaeT OIMMOKH, HO MOXKET
yCTpaHI/ITb nux I10CJIC HaABOISAIIIHUX BOHpOCOB NJIIN
CaMOCTOSITEIIHHO.

MO)KGT HCIIOJIB30BaATh CpCIICTBa BbI‘II/ICJII/ITeJILHOfI TCXHUKN
JUISL peaju3allil HWJIeU WIH BBIPAXKEHUS OTACIbHBIX €€
CTOpOH.

OueHuTh pe3yapTaTbl CBOEH JIEATEIBHOCTU MOXKET C
MOJICKa3KOoM memarora.

Koncrpykropckue
CIIOCOOHOCTH.

VYyamuiics  MOXET  y3HaTb U BBIJCJIUTH  OOBEKT
(KOHCTPYKIIHIO, YCTPOHCTBO).

VYyammiics He  Bcerga  CHOCOOEH — CaMOCTOSATENBHO
pa3o0park, BELACTUTH COCTABHBIC YaCTH KOHCTPYKIIHU.
VYyamuiics He cnocoOeH BUIOM3MEHUTh WU IPeo0pazoBaTh
00BEKT 110 3aJaHHBIM ITapaMeTpaM 0e3 MOACKA3KH Mearora.
VYyamuiics crocoOeH BBIPa3UTh HICI0 MO KpaiHell mepe
ABYMA criocodaMi — TEKCTOBBIM OIMKUCaHUEM, OCKH30M,
MaKeTOM, KOMIIBIOTEPHOW MOJIENIBbIO, TPOTOTHUIIOM.

Hwuskuin
YPOBEHb

(MeHbIIE
50%)

Teopernueckue
3HaHUA.

Bnageer MHMHMMAaIbHBIMH 3HAHUAMU, OPUCHTHPYCTCA B
COACPIKAaHMKU MaTcpraia Mo TEMaM TOJBKO C IOMOIIBIO
rcaarora.

[IpakTrueckue

YMCHHS U HAaBbIKH.

BnaﬂeeT MHUHUMAJIBHBIMHU Ha4dYaJIbHBIMHW HAaBBIKAMH U
YMEHUSMH. YUaliuicss crnocoOeH BBIIOIHATh KaXIYIO
OIIEPAIHIO TOJBKO C MOACKA3KOH Iearora iy TOBapuIIei.
He Bcerma mpaBWIbHO  HpHUMEHSET  HEOOXOJUMBIi
WHCTPYMEHT WM HE WHCIOoNb3yeT BoBce. B pabore
JIOMyCKaeT TpyOble OIMOKHM, HE MOXKET MX HalTH HX Jaxe
1oCNe yKa3aHHs, HE CIOCOOEH CaMOCTOSATENBHO OICHUTH
pe3yabTaThl CBOEH pabOTHI.

KoHnctpykTopckue
CIIOCOOHOCTH.

Yyammiics ¢ IOACKAa3KOM Iearora MOXET Yy3HaTb H
BBIIETTUTH OOBEKT (KOHCTPYKIIUIO, YCTPOMCTBO).

Vuyammiics ¢ MOACKA3KOH Iregarora CIoCOO€H BBIIEIATH
COCTaBHbBIE YaCTH O0OBEKTA.

Pa3o6path, BBLIETUTH COCTaBHBIE YacTH KOHCTPYKIIUH,
BUJIOM3MEHUTHh WM TMpPeoOpa3oBaTh OOBEKT MO 3aJaHHBIM
rmapamMeTpaM MOXKET TOJBKO B COBMECTHOH pabore ¢
IeAaroroM.
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IMpusoxenust

Ipniaoxenne 1 k nporpamme
«OCHOBBI KOHCTPYUPOBAHNSI YMHBIX YCTPOiicTB. JIuHusa 1»
Kasengapubiii yueOHblii rpadpuk

enaror: ®enyneesa H.A., lllynsruna 1.B.
KosnyecTBo yueOHBIX Hele/b: 36
Pe:xuM npoBeeHus 3aHATHIA: 2 pa3a B HEEIIO 10 2 Jaca
IIpa3aun4yHbIe U BHIXOHbIE JHU (COTJIACHO FOCYIaPCTBEHHOMY KaJIeHIapPIo0)
KanukyJsipHbIi nepuoa:
— OCCHHHUE KaHHKYJIbI;
— 3WMHHUE KaHHUKYJIbI;
— BECCHHHE KaHUKYJIBI,
—  JIOTIOJTHUTEIbHBIC KAHUKYJIBI;
— JICTHUE KaHUKYJIBI.
Bo BpeMs kaHUKYI 3aHATHS B O0BEAMHEHUSX TPOBOISATCS B COOTBETCTBUU C YUE€OHBIM TUIAHOM,
JIOMYCKAeTCsl U3MEHEHHE PACIHCAHUS.

Ne Hara Bpems ®opma | Koua- Tema 3ansiTust Mecto dopma
n/n NPOBeJeHUs | 3aHATH BO NnpoBeJ | KOHTPOJIS
3aHATHS | 4acoB eHMSs
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IIpuiio:kenue 2 k mporpamme
«OCHOBBI KOHCTPYHPOBAHNSI YMHBIX YCTPOiicTB. JIuHusa 1»
Onucanue KeiicoB

Keiic 1. «YMHBI cBeTHIBHUEK (40 4acoB)
Onucanue. Hukrohobust uim 6043Hb TEMHOTHI — OJIHO M3 CaMbIX PACIPOCTPAHEHHBIX PACCTPOMCTB,
BcTpeuatomeecs npumepHo y 80% nereit B Bo3zpacte m0 10 et u 10% B3pocneix. K cyactero, modru
BCEr/la CYILIECTBYET JIOBOJIBHO MPOCTOE pEIICHHE — HYXKHO paccesiTh TEMHOTY, HCIIONb3Yys JOObIe
CIOCOOBI OCBEIICHUS, HAmpuUMep, 3aXedb CHOUYKY WM MPOCTO BKIIOYUTH CBeT. Yamie Bcero
HUKTO(GOOUS TPOSIBISIETCS HOYbIO, 3aCTaBJIsIsl YEJOBEKAa HCIBITHIBATH HEMPUSITHBIC OLIYLIEHUS MpU
poOYXICHUH I HEOOXOIUMOCTH MOKUHYTh KPOBATh.
TpaauMoHHbIE CBETUJIBLHUKU OTJIMYHO CIPABISIIOTCS C 3aJadyeil CO3JaHMsl OCBEIICHHUS, HO
UMEIOT CBOM HEJJOCTATKHU:
1. BBIKIIOYEHHBIN CBETUIIBHUK HEOOXOAMMO BKIIIOUUTH, UTO ClIE€NaTh, HAXO/SICh B TEMHON KOMHATE,
poOJIEeMaTHYHO;
2. mocTtosiHHasi paboTa CBETUJIbHUKA HE SBJIAETCS YKOHOMUYECKU M SKOJOTHYEeCKH 0OOCHOBAHHOM,
TaK KaK pacXoJyeTcs AIEKTPOIHEPTHS U PECYpPC UCTOYHUKOB CBETA U IPYTOro 000PYAOBAHHUSL.
3ajaHue: pa3paboTaTh CBETUJIBHUK, CIOCOOHBIN BKJIIOYATHCA M BBIKJIIOYATHCS aBTOMAaTHYECKH B
3aBHCHMOCTH OT BHEIIHUX YCJIOBUM (HampuMep, OCBEIIEHHOCTH MOMEIICHHUS).
[lenb: pa3paboTKa YCTPOMCTBA, aJaNTUPYIOMIETOCs K U3MEHEHUSIM YCIOBUH €ro ()yHKIIMOHUPOBAHUSI.
3ajauu:
v U3Yy4HTh 3aBHCHMOCTb IAPAMETPOB PAOOTHI YCTPOMCTB OT COCTOSIHUS OKPYIKAIOLIEN CPEJIbI;
v HAy4YUTHCS HCIIOJB30BATh JATYMKH JUIS TOJNy4eHHs WH(OPMAIMH O COCTOSHHU OKDPYXKAIOIIeH
Cpelbl;
v\ HAyYuThCS MEPEKIIIOYATh PEKUMBI  (DYHKIMOHUPOBAHHMS YCTPOMCTBA B 3aBUCHMOCTH OT
MOKa3aHUM JaTYUKOB.
v Co3zarh 3JEKTPOHHYIO CXEMY YCTPOUCTBA.
v Co31aTh POrpaMMBbI YIIPABICHHUsI YCTPOUCTBOM.
v Paspaborarh KOHCTPYKIIHUIO YCTPOWCTBA M PEATM30BATh €€ C IIOMOIIBIO JIa3ePHBIX TEXHOJIOTHIA.
MuHrnMaIbHO HEOOXOINMBIN YPOBEHD BXOIHBIX KOMIIETEHIMI. ba30BbIii.
MeTton paboThI ¢ keiicoM. MeTo MPOeKTOoB.
@DopMbl POBEACHUS 3aHATUN: JIEKIUs, Oecena, AeMOHCTpalus, JabopaTopHas paboTa, IpakTHYecKas
pabota, camocTosiTenbHas paboTa, 00y4aroIe Urphbl.
DopMBbI I0/IBE/ICHHS] UTOTOB: 3aIIMTA PEIICHUS Kelca.

Pesynbrarom penienus keiica OyneT SBIASTHCS YCTPOHCTBO (CBETHIIBHHK) € JIEMEHTaMH aJIallTUBHOTO

TOBEJICHMUS.

Kareropus keiica. BeipaBHuBarommii.

MecTo keiica B cTpyKType Moay.s. [IpoBUHYTHIN.
KosanuecTBo yyeOHbIx yacoB. 40 yacos.
IIpoaonxuTeIbHOCTH OAHOTO 3aHATHSA. 45 MUHYT.

Jopo:xkHas kaprTa Keiica

IIpompoGokBaHTYM Xairek

3ansarue 1-2 3ansarue 3-4

Heab: cbop wunbopmanmuum mno Teme Kkeiica; | Heab: cOop wuHpopmManmuu no Teme Keiica;
pa3zpaboTka MOBENEHUS; MOAOOP DIEKTPOHHOTO | MPOCKTHPOBAHHE YCTPOMCTBA, pa3paboTka
000pyIOBaHUS. J3aifHa.

Jlenenue Ha rpynmel. Soft: 4K-komneTeniuu, | Mo3roBoii mrypm. Soft: 4K-koMIieTeHIIHH,
Omnpenenenne yMEHUE TeHEpUpoBaTh | Yu-csi  (POpMYNHpYIOT | YMEHHUE T€HEPUPOBATH
POOIEMBI. UJIeN YKa3aHHBIMU 1enb cBoed paboThl U | UACH YKa3aHHBIMHU

Mo3roBoii mrypm.
Yu-cs  popMmynupyroT

METOdaMH, CIIyliaTh U
CJIbIIIATh CO6CCCI{HI/IK3.

CpPEACTBA JTOCTHIKECHUS
eI,

MECTOdaMH, CIIylIaTb U
CJIBIIIATh CO6CCCI[HI/IK€L




LeNb CBOEH paboThl U
CpeAcTBa  JOCTHIKEHHS
(178

OCyIIECTBIISIOT  MOMCK
HE00X0AUMOMH
nHpopMaIuu.

Hard: HCKAaTh
nHpopMaIuio B
CBOOOIHBIX

HMCTOYHMKAX u

CTPYKTYpUPOBATh €€.

Ocy1iecTBISIOT
He00X0 MO
nH(pOpMaIHH.

ITOHCK

Hard: HICKAaTh
nHpopMaIuio B
CBOOOIHBIX

HCTOYHHKAX u

CTPYKTYpUPOBATh €€.

3anarue 5-6

3auarue 7-8

Ieub: noxate yyammmes

HOBBII MaTepHal.

Ieab: noxare yyammumces

HOBBIII MaTepual.

Jlaboparopnas pabota
«Masiuok»

Soft: 4K-xoMmnereHuuy,
yMeHue Opath
OTBETCTBEHHOCTH 32
pe3yNbTaThl TPYAa,
YMEHHE pellaTh
poOJIEMBI.

Hard: [Toaxmoyenue
JATYMKOB K IJIaTe
Arduino. [Tomyuenue
JAHHBIX C TATYUKOB.
Coznanue nporpamMmm
YIIpaBJICHUS
YCTPONCTBOM.

[IpakTukym o
OCBOCHHIO OCHOB
paboTbl B BEKTOPHOM
rpaguIecKom
penakrope

Soft: ymenue nckarb
nHpopMaIuio u
MPUMEHSTH €€ B
MPaKTUYECKOU
NesTeIbHOCTH, paboTa B
KOMaHJIe,
B3aUMOJICHCTBUE C
YJIeHAMHA KOMAaH/IbI.
Hard: [Moctpoenue
M300pakeHUs-3a/IaHUS
JUIsL JTa3epHOTO CTaHKa B
BEKTOPHOM
rpadguaeckom
penakrope CorelDraw.

3ausarue 9-10

3ansarue 11-12

Ieab: nogate yyammmces

HOBBIN MaTepHrall.

Henab: noxate yyammmcest

HOBBIN MaTepHall.

Jlaboparopnas pabdoTa.
«Mastuok ¢
HapacTarolen
SPKOCTBIO»

Soft: 4K-xoMmnereHuuy,
yMeHue 0patb
OTBETCTBEHHOCTb 32
pe3yabTaThl TPY/A,
YMEHHUE peliaTh
poOJIEMBI.

Hard: IMoaxmouyenue
JaTYMKOB K IJIaTe
Arduino. ITonyuenue
JTAHHBIX C TATYUKOB.
Coznanue nporpamMmm
yIpaBJICHUS
YCTPOWCTBOM.

[IpakTukym 1o
JazepHoOl  00paboTKe
Pa3IMYHBIX
MaTepUaoB.

Soft: ymenue nckarb
nHpopMaIuIo u
MPUMEHSTH €€ B
MPaKTUYECKOU
JeSITENIbHOCTH, paboTa B
KOMaHjie,
B3aUMOJICHICTBUE C
YJIeHaMHU KOMaH/Ibl.
Hard: [Toctpoenue
n300pakeHMsI-3a/JaHHS
IUISL JTa3epHOTO CTaHKa B
BEKTOPHOM
rpaduyeckom
penakrope CorelDraw.

Sausatue 13-14

3ansarue 15-16

Ilem,: noAaThb ydalinuMcs

HOBBII MaTepHall.

He.]'[b: oAaThb ydalinuMcs

HOBBII MaTepHall.

Jlabopartopnast pabora.
«CBETUJILHUK C
YIPaBISIEMOM
SPKOCTBIO»

Hard: Soft: 4K-
KOMITETEHITNH, YMEHHE
OpaTh OTBETCTBEHHOCTH
3a pe3yNnbTaThl TPYAa,
YMEHHUE peniaTh
MPOOIIEMBI.

Hard: IMoakmrouenne
JATYNKOB K IJIaTe
Arduino. I[Tomyuenne
JAHHBIX C TATYUKOB.
Coznanue nporpamMm
yIpaBICHUS
YCTPOWCTBOM.

[IpakTrkym o pacuery
KOHCTPYKTHBHBIX
0COOEHHOCTEM
MPOCTEUIIINX
COOpPOYHBIX
KOHCTPYKLIHUH.

Soft: ymenue nckarb
UHpOPMALIUIO U
MIPUMEHSTH €€ B
[IPaKTUYECKOU
NesTeTbHOCTH, JIeaTh
BBIBOJIBI O pe3yJbTaTax
paboThI

Hard: [Moctpoenue
M300pakKeHUS-3aTaHUS
JUIsl J1a3epHOrO CTaHKa B
BEKTOPHOM
rpapuuecKom
penakrope CorelDraw.




3ausarue 17-18

3ansarue 19-20

Heab: nomars yyammmcst

HOBBII MaTepual.

Heap: nonarh yyamummcs

HOBBIW MaTepHall.

JlaGopatopHas pabora.
«TepmeHBOKC»

Soft: 4K-xommereHuuy,
yMeHue Opath
OTBETCTBEHHOCTH 32
pe3yJIbTaThl TPY/A,
YMEHHE peliaTh
poOJIEMBI.

Hard: [Toaxmoyenue
JTaTYNKOB K IJIaTe
Arduino. ITomyuenue
JTAHHBIX C TATYUKOB.
Coznanue nporpamm
yIIpaBJICHUS
YCTPONCTBOM.

IIpakTukym 1o pacuery
KOHCTPYKTHUBHBIX
ocobeHHoCTeH
MPOCTEUIIINX
cOOPOYHBIX
KOHCTPYKIIUH.

Soft: ymenue Bbipakathb
CBOU HJICH CPEJICTBAMH
BEKTOPHOU TpaduKH.
Hard: [ToctpocHue
M300paKeHUS-3aTaHUS
JUIsL JTa3epHOTO CTaHKa B
BEKTOPHOM
rpadguaeckom
penakrope CorelDraw.

3ansgarue 21 - 22

3ansarue 23 - 24

Iesn: mogarh yyammumcs

HOBBII MaTepual.

He.ﬂb: MMOoJIaTh y4alllnuMCs

HOBBII MaTepual.

Jlaboparopnas paboTa.
«HouHO# CBETHIILHUK )

Soft: 4K-xoMmnereHuuy,
yMeHue 0patb
OTBETCTBEHHOCTb 32
pe3yJIbTaThl TPY/A,
YMEHHUE peliaTh
poOJIEMBI.

Hard: [Moaxmouenue
JATYMKOB K IJIaTe
Arduino. I[Tonydyenue
JAHHBIX C TATYUKOB.
Coznanue nporpamMmm
yIpaBJICHUS
YCTPOWCTBOM.

[IpakTrkym no
HaCTpOMKe apaMeTpoB
paboThI Ja3epHOTO
CTaHKa, BbIpe3aHHe
JeTanei.

Soft: ymenue
JTOKYMEHTUPOBATh CBOH
pa3paboTKH.

Hard: 3anyck 3amanus
Ha BBITIOJTHCHUE
00paboTKH Ha
JIa3ePHOM CTaHKE.
KoHTposb BBITIOJTHEHUS
paboter. CobiroieHne
TEXHUKU OE30MaCHOCTH.

3anarue 25 - 26

3ansarue 27 - 28

enb: HaBeCTH ydaluxcsi Ha HEOOXOAMMOCTD
JeTanibHON MpopaboTKH Kelca

[esb: HaBeCTH yJalIUXCsl HA HEOOXOIUMOCTh
JieTaJbHOM NMpopabOTKH Kelica

JeranbHas nmpopaboTka
kenca. Pacnipenenenue
poJieit B rpymre.

Soft: 4K-xkomnerenimu,
apryMEHTHPOBAHO
OTCTauBaTh CBOK) TOYKY
3peHus,
OpraHM3aTOPCKHE
Ka4yecTBa,
KOMOMHHPOBATb,
BUJIOM3MEHSThH "
yAy4qIIaTh UJiey.
Ymenue IPaMOTHO
MUCbMEHHO
(bopmynupoBaTh
MBICITH.

Hard: BupryansHoe u
HATypHOE
MOJICTTIPOBaHKE
TEXHUYECKUX 00BEKTOB
Y TEXHOJIOTHYECKUX
MIPOIIECCOB C
NpUMEHEHHEM
POOOTOTEXHIUYECKUX
CHCTEM.

CBOHt

JleranpHas npopaboTka
kelica. Pacnipenenenue

poJsel B rpymme.

Soft: 4K-xkomnerenimu,
apryMEHTHPOBAHO
OTCTauBaTh CBOK) TOYKY
3peHus,
OpraHM3aTOPCKHE
Ka4yecTBa,
KOMOMHHMPOBATb,
BUJIOM3MEHSThH "
yAy4IaTh UJieH.
Ymenue IPaMOTHO
MUCbMEHHO
dbopmynupoBaTh
MBICITH.

Hard: paspabotka
IpOTOTHUIIA
TEXHUYECKHX OOBEKTOB
U TEXHOJIOTHYECKUX
HPOLIECCOB C
NpUMEHEHHEM
Ja3epPHBIX TEXHOJIOTHH.

CBOH




3ausarue 29 - 30

3ansarue 31 - 32

eb: co3aaTh YCIOBUS yUaIIUMCS JIJIST PEIICHUS

Kenca

Heanb: co3aath YCIOBHUS yUaTUMCS JJIsl PEIICHUS

Kenca

Pabora Hag xeicom

Soft: 4K-koMriereHuH,
yYMEHHUE IPaMOTHO
MTUCHMEHHO
(hopMyIMpoBaTh CBON
MBICJTH, OTIBIT
MyOJIMYHBIX
BBICTYILJICHHIA.

Hard: IMoakmoueHue
JTaTYNKOB K IJIaTe
Arduino. ITomyuenue
JTAHHBIX C TATYUKOB.
Coznanue nporpamm
yIIpaBJICHUS
ycTtpoiictBoM. PaboTta B
TEKCTOBOM PEIaKTOPE U
porpamMmme s
CO3JIaHMs MPE3CHTALNI

Pabora Hajg keiicom

Soft: 4K-koMriereHIHH,
YMEHHE IPaMOTHO
MUCHMEHHO
(bopMyIMpOBaTh CBOU
MBICJTH, OTIBIT
MyOJIMYHBIX
BBICTYILJICHHI.

Hard: Pa3pa6otka,
MIPOU3BOJICTBO U cOOpKa
KOHCTPYKIIUH.
Buecenune nzmMeHenuii u
mocToopadoTKa.

3aunsarTue 33 - 34

3ausatue 35 - 36

Henab: co3nath ycioBus ydamumcst JJisl perieHus

Kelca

Heab: co3parh ycaoBUs ydalluMCs A7 pEIECHUs

Kelca

PaGora Hajg keicom

Soft: 4K-koMriereHuH,
YMEHHUE IPaMOTHO
MUCHMEHHO
(bopMyIMpOBaTH CBOU
MBICJIH, OTIBIT
MyOIMYHBIX
BBICTYIUICHHH.

Hard: IMoakmrouenne
JTATYNKOB K IJIaTe
Arduino. IToxydyenue
TAHHBIX C TATYUKOB.
Coznanue nporpamMmm
YIIpaBJICHUS
ycTpoiictBoM. Pabota B
TEKCTOBOM PEIAaKTOpe U
porpamMme Jajs
CO3JaHusl TPE3CHTALNN

Pabora Hax keticom

Soft: 4K-koMrieTeHuH,
YMEHHE IPaMOTHO
MUCHMEHHO
(dbopMynupoBaTh CBOU
MBICJTH, OTIBIT
MyOIMYHBIX
BBICTYIUICHHH.

Hard: Paspaborka,
MIPOU3BOJICTBO U cOOpKa
KOHCTPYKLIUH.
Bnecenne nzmeneHuii u
mocToopaboTKa.

3anarue 37 - 38

3ansarue 39 - 40

Ieub: peann30BaTh BO3MOXHOCTb YUYaIIUXCS
IIPOJEMOHCTPUPOBATh PELICHMS Keiica.

Ieab: pean30BaTh BO3MOXHOCTh yUaIIUXCS
IPOJEMOHCTPUPOBATh PEIICHUS Kelica.

ITonroroBka
TEeXHUYECKOMN
JIOKyMEHTAITUH.
Co3zmanue
MIPE3CHTAIINH.
[IpencraBnenue
peleHuit KENCoB
AKCIEPTHOM TpymIIe.
Pednexcus.

Soft: 4K-koMriereHuH,
YMEHHE TPaMOTHO
MMMCBMEHHO BBIPAKATH
CBOM MBICIIH, OCHOBBI
OpaTOPCKOTO
HCKYCCTBA, OIBIT
MyOJTUIHBIX
BBICTYIUICHUI, yMEHHE
OTBEYaTh Ha BOIIPOCHI,
yYMEHHE TPaMOTHO
OTCTanuBaTh CBOKO TOUKY
3peHus, yMEHUE

ITonroroBka
TEXHUYECKOM
JIOKYMEHTAIMH.
Co3nmanue
MPE3EHTALNH.
[IpencraBnenue
pelIeHuit KEHCOoB
AKCIIEPTHOM T'PYIIIE.
Pedunexcusi.

Soft: 4K-koMriereHnuy,
YMEHHE IPaMOTHO
MMUCbMEHHO BBIPAXKATh
CBOM MBICITH, OCHOBBI
OpaTOPCKOTO
HCKYCCTBA, OTBIT
MyOJTUIHBIX
BBICTYIUICHUI, yMEHUE
OTBEYaTh HA BOIIPOCHI,
yYMEHHE TPaMOTHO
OTCTauBaTh CBOKO TOUKY
3peHus, yMEHUE




OIIEHUBATh Cce0sl. OIIEHUBATEL CEOSL.

Hard: MMOATOTOBKA Hard: moaroroska
TEXHUUECKOM TEXHUYCSCKOM
JOKYMEHTAI[UH; JOKYMEHTAIUH;
oOpaboTka o0paboTka
H300pKEHUI W BHUICO M300paKCHUH U BUIICO
¢aitnoB;  pabora B ¢aiinos; pabota B
TEKCTOBOM  PEIIAKTOpE, TEKCTOBOM PEIaKTOpE,
mporpamme JUTS porpamme Jjis
CO3J/IaHHUS MTPE3CHTALIVH. CO3J/IaHHUS MTPE3CHTALIVH.

Keiic 2. «AdocororHas mamuHaa Kinoga lllennona»

Omnucanmne. OQHO U3 NEPCIEKTUBHBIX HANPABICHUH POOOTOTEXHHWKU HA CETOMHSIIHMNA JCHb —
pa3paboTKa W CO3JaHUE MAIIMH C «YEJIOBEYSCKUM» HHTEephericoM — alrOpUTMaMH IIOBEICHUS,
MOJIOOHBIMU YEIIOBEUYECKOMY, KOTJIa Ha OJHY U Ty K€ CUTYalldI0 YCTPONCTBO pearupyer He CTPOro
3aJJaHHOM TMOCIE0BATEIbHOCTBIO JICMCTBUM, a MO-pa3HOMY, B 3aBUCHMOCTH OT COBOKYITHOCTH
(GakToOpoB, MOPOIMBIIMX OTy CHTyaluio. Lleapl0 Takoro moOBeIEHUs SIBISETCS Kak oOecredeHue
CTaOWIBbHOW paboThl YCTPOMCTBA B PazNUYHBIX, B TOM 4YHCIIE, HEOIArompusATHBIX, YCIOBHUSIX, TaK U
OpraHM3alMs APYKECTBEHHOIO B3aMMOAEHCTBHUS MAILIUHBI C MOJIb30BATEIEM.

[Tpumepom Takoro yctpoiicTBa siBnsieTcs: abcomtotHas mamuHa Kioga [llenHona — ycTpoicTBO,
BEITIOJHSIONIYI0 TPH BKJIFOYCHUU TOJBKO OJHY, COBEPIICHHO OCCCMBICIICHHYIO C TOYKH 3pEHUS
MOJIE3HOCTH (YHKIUIO — BbIKIIOUeHHEe cebss. OaHako JenaeT 3TO OHAa COBEPIICHHO pPa3HBIMU
criocobamMu, pa3BieKasi U yIUBIISsA TOTO, KTO €¢ BKIOUMI. HecMOTpst Ha OTCYTCTBUE OYSBUIAHOMN MOJIB3BI
YCTPOMCTBA, €r0 MOXHO HCIIOJb30BAaTh B OTPACIAX, CBA3AHHBIX C IEJAarOTMKOM, MCHUXOJIOTMEN Win
cdepe pa3BicUeHU, HAPUMED, KAK HHCTPYMEHT JIHSI CHATHUS TICUXOJIOTHYECKON HArpy3KH.
3ajianue: pa3paboTaTh aBTOPCKYIO Bepcuto adcomtoTHoi Mammubl Kinoga IlleHHoHa He MeHee 4eM ¢
TpeMsi BApMaHTaMH PEaKIIMU Ha BKIIOUCHHE.

eJlb.
CO3/1aTh YCTPOMCTBO C YACTUYHO PEaTH30BAHHBIM «UICIIOBEYCCKUM» HHTEPPEHCOM.
3amaun:
v U3y4HTh OPUHLUILL GYHKIIMOHUPOBAHUS H3BECTHBIX a0COIIOTHBIX MAIIMH;
v pa3paboTaTh KOHCTPYKIIMIO, H3TOTOBHUThH M COOpATh €€ ¢ MOMOIIIBIO JIa3epHBIX TEXHOIOrHi 1 3D
TEXHOJIOTHIA;
v pa3paboTarh MporpaMMHOE 00eCIeYeHHE;
v/ BBINOJHUTL COOPKY MALIMHBI, IPOBECTU €€ TECTUPOBAHUE U TOPAOOTKY.
MuHHMAaIbEHO HEOOXOOUMBIH YPOBEHb BXOAHBIX KOMIETEHIIHNKI. ba30oBEIii.
Mertona paboThl ¢ kKelicoM. MeTo1 MpoeKTOB.
@dopMbl POBEACHUS 3aHATUHN: JIeKIus, Oecena, AeMOHCTpalus, JabopatopHas paboTa, MpakTHYecKas
pabota, caMocTosiTeNbHast paboTa, 00yJaroIIue Urpsl.
DopMBbI MOJIBEACHUS UTOTOB: 3alllMTA PELICHUS Keiica.

PesynbraTrom penienus keiica OyneT SBIAATHCS CO3/IaHHBIN 110 COOCTBEHHOMY 3aMbICITy Y4Yalllerocs
BapuaHT «abcomoTHoM MamuHb» Kioga [llenHnona.

Kareropus keiica. bazoBblii.

MecTto keiica B cTpyKType MoayJas. [IpoaBuHyTHIN.
KosamnuecTBo yueOHbIX YacoB. 36 4acoB.
IIpoxoIKUTEILHOCTh OAHOI'0 3aHATHSA. 45 MUHYT.

IIpompoGokBaHTYM Xairek

3ausarue 1-2 Sausatue 3-4

Heab: cbop wunbopmammu mo Teme Kkeiica; | Heab: cOop wuHpOpMamuu 1o Teme Keiica;
pa3paboTka TMOBENEHUS; MOA00p DJIEKTPOHHOTO | POCKTHPOBAHUE YCTPOMCTBA, pa3paboTka
000pyIOBaHUSI. Jn3aiHa.




Jlenenve Ha rpyIIIbL.
Onpenenenue
pOOIEMBI.

Mo03roBoii HITYpM.
Yua-cs  popMmynupyroT
uenb cBoed paldoThl U
CpeAcTBa  JOCTHIKEHUS
L.

OcCyIecTBIAIOT TMOUCK
Heo0X0IUMO
uHpopMaLuu.

Soft: 4K-xoMmnereHuuu,
YMEHHE TeHEPUPOBAThH
UJeW YKa3aHHBIMU
METOJIaMH, CIIYIIATh U
CIBIIIATE COOCCEIHUKA.

Hard: UCKATh
nH()OPMAIIHIO B
CBOOOIHBIX

HCTOYHUKAX u

CTPYKTYpUPOBAThH €€.

Mo3roBoi WTypM.
VYu-ca  hopmynupyroT
Lenb CBOEH paboThl U
CpeICTBa  JOCTUKECHHS
LEJH.

OCyIecTBISAIOT TOUCK
HE00X0AUMOMH
uHdopmanuu.

Soft: 4K-xoMmnereHnuy,
yYMEHHE TeHePUPOBaTh
UJICU YKa3aHHBIMU
METOaMH, CAYyIIaTh U
CHBIIIATH COOECEeIHUKA.

Hard: UCKATh
UH(OPMAIIHIO B
CBOOOIHBIX

HCTOYHUKAX u

CTPYKTYpUPOBATh €€.

3ansarue 5-6

3ansarue 7-8

esn: mogarh yyammumcs

HOBBIW MaTepual.

He.ﬂb: MMOoJIaTh y4alllnuMCs

HOBBII MaTepual.

Jlaboparopnas pabota
«CepBonpuBOI»

Soft: 4K-xommereHuny,
yMeHHe Opathb
OTBETCTBEHHOCTH 34
pe3yNbTaThI TPYHA,
YMEHHE peliaTh
poOJIEMBI.

Hard: noakmrouenue
CEPBOIIPHBO/IA K ILIATE
Arduino; ynpasienue
paboTOi CEpBONPHUBOIA.
MMOJIKJIFOUCHHUE
OMOJINOTEK.

[IpakTukym o
paspaboTke 3a/laHus
IS Jla3epHoi
IPaBHPOBKHU B

PAa3JIMYHBIX PCIKUMAX.

Soft: ymenue nckarnb
uHpOpPMALIUIO U
MIPUMEHSTH €€ B
MPAKTUYECKOM
NeSITENIbHOCTH, paboTa B
KOMaHJIe,
B3aUMOJICHCTBUE C
YJIeHAMUA KOMAaH/IbI.
Hard: [Moctpoenue
M300paKeHUSI-3aIaHHSI
ISl Ta3epHOTO CTaHKa B
BEKTOPHOM
rpapuuecKom
penakrope CorelDraw

3anarue 9-10

3ansarue 11-12

Ieuan: noxate yyammmes

HOBBII MaTepual.

Ieab: noxare yyammmces

HOBBIII MaTepual.

Jlaboparopnas paboTa.
«Y CTpOMCTBO IS UTPBI
¢ Google Dinoy»

Soft: 4K-xommereHuny,
yMeHue Opathb
OTBETCTBEHHOCTH 32
pe3yNIbTaThI TPY/Q,
YMEHHE pellaTh
poOJIEMBI.

Hard: noaxmoyenue
CEpBOIPHUBO/IA K TUTATE
Arduino; ynpaBnenue
paboToi CepBOMPHUBO/IA.
MOJIKJTFOUEHUE
OMOINOTEK.

[IpakTuky™m 1o pacuery
KOHCTPYKTHBHBIX
0coOeHHOCTEH
COOpPOYHBIX
KOHCTPYKIUHI
Pa3MYHBIX
KOH(UTypanui.

Soft: ymeHue BbIpaxath
CBOU HJIEH CPE/ICTBAMH
BEKTOPHOH IpaduKH.
Hard: [Toctpoenue
n300pakeHus-3aJaHus
IS JTA3€PHOTO CTaHKa B
BEKTOPHOM
rpaduyeckom
penakrope CorelDraw.

3aunarue 13-14

3anarue 15-16

Heuab: nonare ygammmes

HOBBII MaTepual.

Ieab: nogare ygammmces

HOBBII MaTepual.

JlaGopatopHas pabora.
«Co3nanrue MOOMIBHON
OCHOBBI»

Hard: Soft: 4K-
KOMIIETEHI[HH, YMEHHUE
OpaTh OTBETCTBEHHOCTb
3a pe3ysbTaThl TPY/IA,
YMEHHE peliaTh
poOIEMBI.

Hard: noaxmrouenue
MOTOPOB ITEPEMEHHOTO
TOKa K tiare Arduino;
yIpaBjieHHe paboToi
MOTOPOB.

[IpakTuky™m MO pacyery
KOHCTPYKTHBHBIX
ocoOeHHOCTEH
COOpPOYHBIX
KOHCTPYKLUN
pa3IMIHBIX
KOH(UTyparui.

Soft: ymenue Beipakathb
CBOU HJIEH CPEJICTBAMHU
BEKTOPHOM IpaduKH.
Hard: [Toctpoenue
n300pakeHus-3aJaHus
IS JTA3E€PHOTO CTaHKa B
BEKTOPHOM
rpaduyeckom
penakrope CorelDraw.




3ausarue 17-18

3ansarue 19-20

Iesb: noxath yyanuymMcsi HOBbIM MaTepHall.

Iesb: mogath yyanumMcsi HOBbIM MaTepHail.

JlaGopatopHnas pabora.
«JlaT4uk ynapTpa3ByKay

Soft: 4K-xommereHuuy,
yMeHue Opath
OTBETCTBEHHOCTH 32
pe3yJIbTaThl TPY/A,
YMEHHE peliaTh
poOJIEMBI.

Hard: noaxmoyenue
JTaTYNKOB K IJIaTe
Arduino; momyuenue
JAHHBIX C TATYUKOB,;
CO3/IaHHE TIPOrPaMM
yIIpaBJICHUS
YCTPOMCTBOM.

IIpakTukym o
CO3/1aHHIO

KOHCTPYKUHMU CJIOKHBIX
dhopm.

Soft: ymenue Bbipakathb
CBOU HJICH CPEJICTBAMH
BEKTOPHOU TpaduKH.
Hard: [ToctpocHue
M300paKeHUS-3aTaHUS
JUIsL JTa3epHOTO CTaHKa B
BEKTOPHOM
rpadguaeckom
penakrope CorelDraw.

3ansgarue 21 - 22

3ansarue 23 - 24

Heab: HaBecTH yyamuxcsi Ha HeOOXOAUMOCTb
JIETAJIbHOM MpopabOTKHU Kelica

Ieab: HaBECTH y4amuxcst HA HEOOXOIMMOCTh
JIETAJIbHOM popabOTKU Kelica

JleranpHas mpopaboTka
kerca. Pacnipenenenue
poJiel B rpyIIIE.

Soft: 4K-xkomnerenuuu,
apryMEeHTHPOBAHO
OTCTaMBaTh CBOI TOUKY
3peHus,
OpraHU3aTOPCKHE
Ka4ecTBa,
KOMOWHHMPOBATb,
BUJIOU3MEHSTh u
yIAy4IlaTh UJICH.
YMenue rpaMOTHO
MUCHMEHHO
bopmynHupoBaTh
MBICITH.

Hard: BupryansHoe u
HaTypHOE
MO/JICIIUPOBAaHHE
TEXHUYECKHX OOBEKTOB
Y TEXHOJIOTHYECKUX
MIPOIIECCOB C
PUMECHEHHEM
POOOTOTEXHUUECKUX
CHCTEM.

CBOHt

JleranpHas mpopaboTka
keiica. Pacnipenenenue
poJieli B rpyIIie.

Soft: 4K-xkomnerenuu,
YMCHHE
apryMEHTHUPOBaHO
OTCTanuBaTh CBOIO TOUKY
3peHHUS,
OpraHU3aTOPCKUE
Ka4yecTBa,
KOMOMHHMPOBATb,
BUJIOU3MECHSTh u
VIIyqIIaTh UJICH.
Ymenue IpPaMOTHO
MUCHMEHHO
dbopMynupoBaTh
MBICITH.

Hard: coznanue
IPOTOTHIIA
TEXHUYECKUX 0OBEKTOB
U TEXHOJIOTHUECKUX
MIPOLIECCOB C
MPUMEHCHHEM
Ja3ePHBIX TEXHOJIOTHH.

CBOH

3ansarue 25 - 26

3ansarue 27 - 28

Heab: co3nath ycioBus ydarumcst JUisl perieHus

Kenca

Henab: co3nath ycioBus ydaiumcst sl perieHus

Kelca

PaGora Hag xericom.

Soft: 4K-koMrieTeHnuH,
yYMEHHUE IPaMOTHO
MUCHMEHHO
(bopMyIHMpoBaTH CBOU
MBICJTH, OTIBIT
MyOJINYHBIX
BBICTYIUICHHH.

Hard: [Toaxmoyenue
JTATYNKOB K IIJIaTe

Pabora Hazx xericom.

Soft: 4K-koMriereHnuy,
yYMEHHUE IPaMOTHO
MUCHMEHHO
¢dbopMynupoBaTh CBOU
MBICJTH, OITBIT
MyOJIMYHBIX
BBICTYIUICHHH.

Hard: Pa3paboTka,
MIPOU3BOJICTBO U cOOpKa

Arduino. [Tonyuenue KOHCTPYKLHUU.
JAHHBIX C JATYUKOB. Brecenune nzmMeHeHuit u
Co3naHue nporpamm 11ocTo0paboTKa.




YIIpaBJICHUS
ycTporictBoM. PaGoTa B
TEKCTOBOM PENAKTOPE U
IIporpaMMme AJis
CO3JaHus IIPE3CHTALUN

3anarue 29 - 30

3auarue 31 - 32

Henab: co3narth ycioBus ydauiumcst sl peLIeHust

Kelca

Ieab: co3naTh yCcIoBUs yYaIUMCS IS PELLICHUS

Keiica

Pabora Hag xericom

Soft: 4K-koMriereHuH,
yMEHHUE IPaMOTHO
MTUCHMEHHO
(hopMyIMpoBaTh CBOU
MBICJTH, OTIBIT
MyOJINYHBIX
BBICTYILJICHHIA.

Hard: [Moaxmouenne
JATYMKOB K IJIaTe
Arduino. [Tonyuenue
JTAHHBIX C JATYUKOB.
Co3pnanue nmporpamm
YIIpaBJICHUS
ycrpoiictBoMm. Pabora B
TEKCTOBOM PEIaKTOpE U
nporpamme Jis
CO3JIaHMS MTPE3EHTALNI

Pabora Hajg keiicom

Soft: 4K-koMriiereHIHH,
YMEHHE IPaMOTHO
MUCHMEHHO
(bopMyIMpoBaTh CBOU
MBICJTH, OTIBIT
MyOJIMYHBIX
BBICTYILJICHHIA.

Hard: Pa3pa6otka,
MIPOU3BOJICTBO U cOOpKa
KOHCTPYKIIUH.
BneceHnne namenenuii u
nmoctoOpaboTKa.

3aunsarTue 33 - 34

3ausatue 35 - 36

IeJsb: peann3oBaTh BO3MOKHOCTb YUALTUXCS
IIPOJIEMOHCTPUPOBATh PELICHMs Keiica.

Ieab: pean30BaTh BO3MOXHOCTD y4alIUXCs
IIPOJIEMOHCTPUPOBATH pEHIEHUs Keiica.

IloxroroBka
TEXHUYECKON
JOKYMEHTAIUU.
Cosnmanune
MPE3EHTALINH.
[IpencraBnenue
peLeHuit KENCOB
JKCIIEPTHOM TpymIIe.
Pednexcus.

Soft: 4K-koMmereHnuy,
YMEHHE IPAMOTHO
MMMCEMEHHO BBIPAXKATh
CBOM MBICII, OCHOBBI
OpaTOPCKOTO
HCKYCCTBA, OIBIT
MyOJIMYHBIX
BBICTYIUICHHM, YMEHHE
OTBEYaTh Ha BOIMPOCHI,
YMEHHE TPAMOTHO
OTCTauBaTh CBOIO TOUKY
3peHusi, yMEHUE
OLICHUBATH CeOsl.

Hard: [ToaroroBka
TEXHUYECKON
JOKYMEHTAITUH.
O6paboTka
M300paXKeHU W BHJIEO
¢aiinoB.  PaGora B
TEKCTOBOM  PEIIaKTOpe,
porpaMme TUTS
CO3JTaHUS MTPE3CHTAIIVH.

IloxroroBka
TEXHUYECKON
JOKYMEHTAIUU.
Coznanue
IIPE3EHTALUH.
[IpencraBnenue
peleHni KENCOB
JKCIEPTHOM TpyIIIE.
Pednexcus.

Soft: 4K-koMriiereHIHH,
YMEHHE IPAMOTHO
MUCBMEHHO BBIPAXKATh
CBOM MBICITH, OCHOBBI
OpaTOPCKOTO
HCKYCCTBA, OTIBIT
MyOJIMYHBIX
BBICTYIUICHUM, YMEHUE
OTBEYaTh HAa BOMPOCHI,
YMEHHE IPaMOTHO
OTCTauBaTh CBOIO TOUKY
3peHus, yMEHUE
OLIEHUBATH CeOsl.

Hard: IToaroroeka
TEXHUYECKOHN
JOKYMEHTAITUH.
O6paboTka
M300pakKeHUH U BUICO
¢aiinos. Pabota B
TEKCTOBOM PEIaKTOpE,
mporpaMme st
CO3JTaHUS MTPE3CHTAIIVH.




Keiic «/lucTanHiinoHHO ynpaBisieMble MOOHIBLHBIE PO0OTHI» (32 yaca)

Onucanue. Kak B IpOMBIIIUIEHHOCTH, TaK U B IPYTUX 00JIACTAX HAPOAHOTO XO35AHCTBA HEPEIKO
MPUXOAUTCS paboTaTh B TaK HA3bIBAEMBIX IKCTPEMalbHBIX YCIOBHSIX, KOTJA YEJIOBEK IMOJBEpPraercs
BPEAHBIM JUISl 3[0POBBSI BO3JEHCTBUSAM, OMACHOCTSIM B3pbIBAa WJIM MOSIBICHHS CHJIBHOW paaualu,
3ara30BaHHOCTH, BBICOKMX WJIM HH3KHX TEMIEepaTyp M T. 1. WIA KOrJa BOOOIIE CTaHOBUTCS
HEBO3MOXKHOH JESITEFHOCTD YEJIOBEKa, a CHelHallbHas 3allluTa CyIIECTBEHHO CHUXaeT 3 (PeKTUBHOCTH
ero neictBuil. Croia OTHOCSTCS pabOTHI C PaJHMOAKTUBHBIMU BEUIECTBAMHU M yCTaHOBKAaMH, PaOOTHI B
MOJBOJHON cCpelie, MOJ3EMHBIX IMaxTaX U pyJHUKAX, TOpPSYMX 3aBOJACKHX Ilexax, paboTbl co
B3PBIBOONIACHBIMH MPEIMETAMU U T. TI.

B Takux ycinoBHUSX MOTYT ObITh IPUMEHEHBI OObIUHBIE WIIH ClIeHHaIbHbIe POOOTHI, JEHCTBYIONINE
ABTOMATUYECKU MO mporpamme. OTHAKO, BO-TIEPBBIX, OHU TPEOYIOT MEPEHANAJKU Ha Pa3IUYHBIC
orepanuu ¥, BO-BTOPBIX, HE BCE ONEpalid, KOTOpble HEOOXOAUMO BBINNOJHATH B SKCTPEMalIbHBIX
YCIIOBUSX, JIETKO TOJIAOTCS poOoTm3amuu. B 000oux 3THX Ciiydasx HEO0OXOJMMO BMENIATEIbCTBO
YyeJioBeKa-orepaTopa, Mpu4eM OHO JIOJDKHO OCYIIECTBIISITHCS TUCTAHIIMOHHO OT IyJibTa OrepaTopa,
YCTaHOBJICHHOTO B O€301TaCHOM MECTe.

[{enb: co3naTh AUCTAHIIMOHHO YIIPABIIEMOTr0 MOOUIBLHOTO POOOTA.
3ajauu:

v U3y4HTH BUJIBI, YCTPOWCTBO U MPHHIAI Pa0OTHI Pa3IMYHBIX MaHHUITYJISTOPOB;

v pa3paboTarh KOHCTPYKLUIO, H3TOTOBHThH M COOpATh €€ ¢ MOMOLIBIO Ja3€PHBIX TEXHOIOrHH U 3D

TEXHOJIOTHI;

v’ pa3paboTarh IpOrpaMMHOE 00eCIIEYEHHE;

v/ BBINOJIHUTE COOPKY MAIIMHBI, TPOBECTH €€ TECTUPOBAHKE U JTOPAOOTKY.

MuHUMaIbHO HEOOXOAMMbBINA YPOBEHb BXOIHBIX KOMITETCHIIMH. [IpoBUHYTHII.

Mertona paboThl ¢ KelicoM. MeTo 1 MPOEKTOB.

@dopMbl IPOBECHUS 3aHATUHN: JICKIHs, Oeceqa, AeMOHCTpanus, JaboparopHas padoTa, MpaKTHUECKast
pabota, camocTosiTenbHast paboTa, 00yJaroIIue Urpsl.

@DopMbl I0JIBE/ICHUS] UTOTOB: 3alllMTa PEUICHUS Keiica.

Pe3ynbpTaToM penieHus Keica 6YI[6T SIBIIATHCS MOOMJIbHBIH pO6OT JJIA BBIIIOJIHCHU A KOHerTHOﬁ 3aJa4n
B OIIPCHCIICHHBIX YCIIOBUSX.

Kareropus keiica. [IpogBuHyTbIi.

Mecro keiica B cTpykType MoayJs. IIpoaBuHyTHI.
KoJsmmyecTBo yyeOHbIX 4acoB. 32 yaca.
I[IpoaoxuTEIbHOCTH OAHOTO 3AHATHSA. 45 MUHYT.

IIpompoGokBaHTYM XaiTek

3ansarue 1-2 3ausarue 3-4

Heab: cObop wunpopmanuum mno Teme keiica; | Heab: cOop wuHpopmManuu no Teme Keiica;
pa3zpaboTka mMoOBeAeHHS; MOAOOpP DIEKTPOHHOTO | MPOCKTHPOBAHHE YCTPOHCTBA, pa3paboTka
000pyIOBaHUA. JU3aifHa.

Jlenenue Ha rpynmsl. Soft: 4K-komnieTeHiuu, | Mo3roBoii mrypm. Soft: 4K-koMIieTeHIIHH,
Ornpenenenue yMeHue reHepupoBatb | Juckyccus 00 | yMEeHHE TeHepUPOBAThH
POOIEeMBI. UJeH YKa3aHHBIMU YMECTHOCTH UJeH YKa3aHHBIMU
Mo3roBoii mrypm. METOJIaMH, CITYIIATh U | IPUMCHCHHS METOJIaMH, CITYIIaTh U
Yy-ca  HopMyIHPYIOT | CIBINIATh COOSCEAHNUKA. | aJTUTUBHBIX CIIBIIIATh COOECETHHKA.
1enp cBoelr pabotel u | Hard: UCKATh | TEXHOJOTUH Hard: HCKATh
CpeICTBa JOCTHXEHHS | HHPOPMAIUIO B | MPOU3BOJICTBA i | uHpopMaIuio B
L. CBOOOTHBIX pereHus Keiica. CBOOO/THBIX
OCyIIECTBIAIOT TIOUCK | HCTOYHHUKAX u HUCTOYHUKAX u
HEO0OXO0IUMO CTPYKTYPHUPOBATH €€. CTPYKTYPHPOBATH €€.
uHpopMaluu.

3ansarue 5-6

3ansarue 7-8

I_le.m,: noaaThb ydaliuMcs HOBBIM MaTcepual.

I_Ie.]'[bi oAaThb ydalnuMcs HOBBIN MaTcpHaJl.

Jlaboparopras padoTa. \ Soft: 4K-kommeTeHuy,

JlabopaTopHast pabota

| Soft: ymenne uckatsb




«YmpasieHue
MOTOPAaMH
IIEPEMEHHOTO TOKa»

yMeHue 0parthb
OTBETCTBEHHOCTb 32
pe3yJIbTaThl TPY/A,
YMEHHUE peliaTh
POOIJIEMBI.

Hard: motops!
MePEMEHHOT'0 TOKa,
yIpaBJIeHUE MOTOPAMHU
NEPEMEHHOT0 TOKA. .

«Cosnanne 3D-monenu
OasoBoi MOOMIILHOM
OCHOBBIY.

uHpOpPMALIUIO U
MIPUMEHSITDH €€ B
IIPaKTUYECKOU
NesITeNIbHOCTH, paboTa B
KOMaHJie,
B3aMMOJICICTBHE C
YICHAMH KOMaH/IbI.
Hard: Coszpgaaue 3D-
Mojelied U ux cOOpOK
Ha OCHOBE 4YEpTEXKEH B
CAIIP Autodesk Fusion
360.

3aunsarue 9-10

3anarue 11-12

esn: mogarh yyammumcs

HOBBIW MaTepual.

He.ﬂb: MMOoJIaTh y4alllnuMCs

HOBBII MaTepHall.

Jlaboparopnas paboTa.
«Co3anue mynpTa
JTMCTAHIIHOHHOTO
YIIPaBJICHUS»

Hard: Soft: 4K-
KOMIICTCHIIHH, YMCHHUE
OpaTh OTBETCTBEHHOCTb
3a pe3yJIbTaThl TPY/IA,
YMEHHUE peliaTh
poOJIEMBI.

Hard: pa3spabotka
AJIEKTPUYECKON CXEMBI
nyJbTa
JTMCTAHIIHOHHOTO
yIpaBJICHUSI.

JlaGopaTopHas pabora.
«KoncTtpyupoBanue
3D-Mmoznenu
MaHUTIYJISATOPA C ABYMSI
CTENEHSIMHU CBOOOIBI»

Soft: ymenue BbIpaxkatb
CBOHM UJIEU CPEACTBAMH
TPEXMEpPHOU
KOMITBIOTEPHOU
rpaduKy.

Hard: Cosganue 3D-
Mozelied U ux cOOpOK
HAa OCHOBE 4YepTeked B
CAIIP Autodesk Fusion
360.

Sausatue 13-14

3ansarue 15-16

Ieab: noxate yyammmces

HOBBIN MaTepHall.

Heab: noxate yyammmcest

HOBBIN MaTepHall.

Jlaboparopnas pabdoTa.
«Co3anue myibTa
AUCTAHIIMOHHOT'O
YIIPABJICHUS»

Soft: 4K-xoMmnereHuuy,
yMeHue 0patb
OTBETCTBEHHOCTh 32
pe3yNbTaThl TPYy/a,
YMEHHE peliaTh
MPOOIEMBI.

Hard: co3nanue mynbTa
JIMCTaHIMOHHOTO
yIIpaBJICHUS,
MOJIKITIOYCHHUE MYJIbTa K
MOTOpPaM.

[IpakTukym o
CO3JaHHUI0O  aHUMAaUUu
JUIS JIEMOHCTpPALIUU
MEXaHHU3Ma palboThI
YCTPOMCTBA.

Soft: ymenue Bbipakath
CBOM UJIEU CPEACTBAMHU
TPEXMEPHOU
KOMIBIOTEPHOM
rpaduku, yMeHue
paboTaTh B KOMaH]IE,
JIOCTUTATh PE3YNIbTATa.
Hard: Co3nmanue 3D-
Mojelied U ux cOOpoK
Ha OCHOBE 4YepTexkel B
CAIIP Autodesk Fusion
360.

3ansaTue 17 - 18

3ansarue 19-20

Heab: HaBecTH yyamuxcs Ha HEOOXOIUMOCTh
JIETAIHHOM MPOpadOTKU Keiica

Iesab: HaBeCcTH ydaluxcsi HA HEOOXO0AUMOCTh
JIETaJIbHOM MpopabOTKU Kelica

JletanbHas mpopaboTKa
kerca. Pacnipenenenue
poJIEH B IpyIIIE.

Soft: 4K-koMmreTeHIun,

apryMEHTHPOBaHO
OTCTauBaTh CBOIO TOUKY
3peHHS,
OpraHu3aTOpCKHe
Ka4yecTna,
KOMOWHUPOBATb,
BUJION3MEHSTh "
yIay4IlaTh 1791 (S8
YMenue rpaMOTHO
MUCHMEHHO
dbopmynupoBaTh  CBOHM

MBICJIH.

O6cyxnenue
BO3MOXHOCTH PAa3BUTHA
CTaH/IapPTHBIX CXEM
YCTPOMCTB.

Soft: 4K-kommereHIuu,
apryMEHTHPOBAHO
OTCTaWBaTh CBOI TOUKY
3peHHS,

OpraHu3aTOPCKHE
Ka4yecTBa,
KOMOWHUPOBATb,
BUJION3MEHSTh "
yAy4IaTh UJICH.
YMeHnune rPamMOTHO
MUCbMEHHO
dbopmynupoBaTh  CBOHM
MBICIIH.




Hard: BupryansHoe 1
HaTypHOE
MOJICTTHPOBaHKE
TEXHUYECKHX 00BEKTOB
Y TEXHOJIOTHYECKUX
HPOLIECCOB C
NPUMEHEHHEM
POOOTOTEXHUYECKIX
CHCTEM.

Hard: co3nanue
MPOTOTHUIIA
TEXHUYECKNX 00BEKTOB
M TEXHOIOTMYECKUX
MIPOILIECCOB C
MIpUMEHEHHUEM
aIIATHBHBIX
TEXHOJIOTHH.

3anarue 21 - 22

3aunarue 23-24

Henan: co3nath ycioBus ydyauiumcst sl peleHUs]

Kelca

Ieab: co3naTh yCcIoBUs yYaIUMCS IS PELLICHUS

Kelica

Pabora Hajg xeiicom

Soft: 4K-koMrereHnuH,
yYMEHHUE TPaMOTHO
MTUCHMEHHO
(hopMyIMpoBaTh CBOU
MBICJTH, OTIBIT

MO TMYHBIX
BBICTYIUICHHUH.

Hard: c6opka
BJIEKTPUYECKON CXEMBbI
U YCTPOUCTBA.

Pabora Hazg keiicom

Soft: 4K-koMriereHIHH,
YMEHHUE TPaMOTHO
MUCHMEHHO
(dbopMyIIMpoBaTh CBOU
MBICJTH, OTIBIT
yOIMYHBIX
BBICTYIUICHHH.

Hard: Paspaborka,
IIPOU3BOJICTBO U cOOpKa
KOHCTPYKIIUH.
Bnecenne nzmenenuii u
rmoctoOpaboTKa.

3anarue 25 - 26

3ausarue 27-28

Henab: co3nath ycioBus ydaumcst sl peleHUs]

Kelca

Henab: co3nath ycioBus ydaumcst UIsl pelieHus

Kelca

PaGora Hajg xelicom

Soft: 4K-koMriereHuH,
YMEHHUE IPaMOTHO
MUCHMEHHO
(bopMyIMpOBaTH CBOU
MBICJTH, OTIBIT
MyOJINYHBIX
BBICTYIUICHHUH.

Hard: nmogxmoueHne
AJIEKTPOHUKH,
TECTUPOBAHUE
MTOJTKITFOYEHUS,
UCIpaBJICHUE OUIHOOK.
TectupoBanue
YCTPOMCTBA.

Pabora Hax keticom

Soft: 4K-koMriereHnuH,
yYMEHHUE rPaMOTHO
MUCHMEHHO
¢bopMynHMpoBaTh CBOU
MBICJTH, OTIBIT
MyOJIMYHBIX
BBICTYIUICHHH.

Hard: Pa3pabotka,
MIPOU3BOJICTBO U cOOpKa
KOHCTPYKLIUH.
Brecenune nzmMeHeHU U
mocToopaboTKa.

3ansarue 29 - 30

3ansarue 31-32

Heub: peann3oBaTh BOZMOXHOCTb YUYaIIUXCSI
IIPOJIEMOHCTPUPOBATh PELICHMS Keiica.

Ieas: pean30BaTh BO3MOXKHOCTh yUaIUXCS
IPOJIEMOHCTPUPOBATh PELIEHMS Kelica.

ITonroroBka
TEeXHUYECKOMN
JIOKYMEHTAITUH.
Co3zmanue
MIPE3CHTAIINH.
[IpencraBnenue
peleHuit KENCoB
AKCIEPTHOM TpymIIe.
Pednexcus.

Soft: 4K-koMrieTeHuH,
yYMEHHE TPaMOTHO
MMMCBMEHHO BBIPAKATH
CBOM MBICIIH, OCHOBBI
OpaTOPCKOTO
HCKYCCTBA, OTBIT
MyOJIUIHBIX
BBICTYIUICHHI, yMEHHE
OTBEYaTh Ha BOIIPOCHI,
YMEHHE TPaMOTHO

ITonroroBka
TEXHUYECKOM
JIOKYMEHTAIMH.
Co3nmanue
MPE3EHTALNH.
[IpencraBnenue
pelIeHuit KEHCOoB
AKCIIEPTHOM T'PYIIIE.
Pednexcus.

Soft: 4K-xoMriereHnH,
yYMEHHE TPaMOTHO
MMUCbMEHHO BBIPAKATH
CBOM MBICITH, OCHOBBI
OpaTOPCKOTO
HCKYCCTBA, OTIBIT
MyOTUIHBIX
BBICTYIUICHUI, yMEHUE
OTBEYaTh HA BOIIPOCHI,
YMEHHE TPaMOTHO




OTCTaMBaTh CBOIO TOUKY
3peHusl, YMEHUE
OIIEHUBATH Cce0sl.

Hard: IToaroroska
TEXHUUECKOH
JOKYMEHTAIUH.
O6paboTka
H300paKCHUH W BHUJICO
¢daiinoB.  PaGora B
TEKCTOBOM  PEIIAKTOpE,
mporpammMe JUIS
CO3JIaHHUS MTPE3CHTALIHH.

OTCTaMBaTh CBOIO TOUYKY
3peHUsl, YMEHUE
OIIEHUBATEL CEOSL.

Hard: IToaroroska
TEXHUYCSCKOM
JIOKYMEHTAIIUH.
Oo6paboTka
M300paKCHUH U BUIICO
¢aiinos. Pabora B
TEKCTOBOM PEIaKTOpE,
porpamme Jjis
CO3JIaHHUS MTPE3CHTALIVH.

Keiic 4. CucreMa MOHMTOPHMHIA TeMIepaTypbl U BJIA’KHOCTH B NMOMeEIIEHUAX 00JIbLHUIIBI

(32 uaca)

Onucanue. B moMemneHusx cTalinoHapoB (IajaThl, MPOIEAYPHBIC, MAHUITYJISIITAOHHBIC U T. J.) JOJDKHA
OBITH OOecrieueHa TeMIIepaTypa U BIAXXHOCTh B COOTBETCTBUU C TPEOOBAHUSMU CAHUTAPHOTO
3akoHojaresbecTBa Poccutickon deaepannu. B HacTosee BpemMs TaHHbIE TapaMETPhI
KOHTPOJMPYIOTCS MEAULIMHCKUM MIEPCOHATIOM BU3YaJIbHO C OTMETKOM B )KypHasiax. KoHTpob
TEMIIEPATypPhI U BIAXKHOCTU B TOMEIIEHUSIX OOIBHUI] HEOOXOAUM ISl COOIII0IeHNUs: KOM(OPTHBIX
YCIIOBUH JJIs1 pabOTHI TIEPCOHAJIA, HCITOJIB3YIOMIETO CISITHATM3UPOBAHHYIO OJICIKIY U3 TIOTHOTO
MaTepuasa; MUKpOOHOJIOrHYeCKON YHCTOTHI BO3yXa, TaK KaK HHTEHCUBHOCTH BBIJICTICHUS
MHKPOOPTraHU3MOB HAIIPSIMYIO 3aBHCUT OT TEMIIEPATYPhI CPEJIbI; MPEIOTBPALLICHUS HETaTUBHBIX
(U3HONIOTHYECKUX CUMIITOMOB, TAKUX KaK BBICBIXaHUE CITU3UCTON 000TIOUYKH Y JTIOICH.

3ajilaHue: OpraHu30BaTh COOP JAHHBIX O TEMIIEPATYPE U BIAKHOCTH B MTOMEIICHUSIX CTAIIMOHAPOB
OOJILHHUIIBI B aBTOMAaTHYECKOM PEKHUME M IepeaaTh JaHHbIC Ha BeO-cepBep (C BO3MOKHOCTHIO
[0JIy4eHus1 MUH(POpMaLlUU COTPYAHUKAMU yupexaeHus). O0ecrneunTs coxpaHeHue HHPopMaIm o

TEMIICPATYypPEC U BJIIAJKHOCTHU B IIOMCIHICHUAX B ApXUBC.

QGJH)Z CO31aTb CUCTEMY MOHUTOPUHI'Aa TEMIICPATYPHI U BIAKHOCTH B CTallMOHApax 6OJII)HI/IIII)I.

3amaun:
W3YYHUTH aHAJIOTH;

pa3pa60TaTL KOHCTPYKIHIO, U3rOTOBUTH U CO6paTB €€ C IIOMOUIBIO JIA3€PHBIX TexHonorui u 3D

TEXHOJIOTHIL;

pa3paboTaTh MporpaMMHOE 0OecIeueHue;
BBITIOJTHUTH COOPKY, MPOBECTH €€ TECTUPOBAHUE U JOPAOOTKY.

MuHuManbHO HEOOXOAMMBIN YPOBEHb BXOJHBIX KOMIETeHINH. [Ipo1BUHYTHI.

Merton paboThl ¢ kelicoM. MeTo1 MpoeKTOoB.

@DopMbl TPOBEACHUS 3aHATHA: JEKIM, Oeces1a, 1eMOHCTpalus, JabopaTopHas padoTa, MpaKkTHYeCcKas
pabota, caMocTosiTeNbHast paboTa, 00yJaroIIue Urpsl.
@DopMblI 110/1BEJICHNS UTOTOB: 3alllUTa PEIIeHus Keifca.

Pesynbrarom penienus keiica Oyzner SBIAThCS YMHas J1a00paTopus, BBIIOIHSIONIAs KOHKPETHYIO

(I)YHKI_[I/IIO, C BOBMOXXHOCTBIO YIAJICHHOT' O Ha6J'IIO,Z[eHI/I$I /M O6CJ'Iy>KI/IBaHI/I$[.

Kareropus keiica. [IpoaBuHyTBIN.

Mecto keiica B cTpykrype moayJst. [[poaBUHYTHIM.

KosmnuecTBo yuyeOHbIX yacoB. 32 gaca.

IIpoxoIKUTEILHOCTH OAHOT'0 3aHATHS. 45 MUHYT.

IIpoMpoOGOKBaHTYM

XailiTtex

3ansarue 1-2

3ansarue 3-4

Heab: cOop wunpopmamuum mno Tteme keiica; | leab: cOop wuHpopmanuu 10 Teme Keiica;
pa3paboTka TMOBeNeHHs; MOJ00p 3JIEKTPOHHOTO | MPOEKTUPOBAHUE YCTpPOMCTBA; pa3paboTka
000pyIOBaHUS. J3aitHa.

Jlenenue Ha rpynmsl. Soft: 4K-komnereniuu, | Mo3roBoii mrypm. Soft: Ymenue Buietsh
Omnpenenenne ymenue reHepupoBath | [Togbop HanOoJiee | BO3MOKHOCTD




poOIEMBI.

Mo3roBoii mrypm.
VYua-cs  (hopMyIHpyIOT
1eJb CBOCH paboThl |
CpeAcTBa JIOCTHKCHHS
()17 8

OcCylecTBISIIOT  MOUCK
Heo0X0oInuMO
uHpopMaLuu.

UJICH YKa3aHHBIMU
METOJIaMH, CIYIIATh U
CIIBIIIATH COOECEAHUKA.

Hard: HCKaTh
UHPOPMALINIO B
CBOOOIHBIX

HCTOYHHUKAX u

CTPYKTYpUPOBAThH €e.

IIoAXOaAIINX
TEXHOJIOTHI
peanu3anu
KOHLIEIIIHH,

TSt

IMPUMCHCHU A
BBICOKOTEXHOJIOTHYHOTO
o0opymoBaHus AJist
pEIICHHUS MPAKTHYCCKUX

3a7ad4.
Hard: UCKATh
UH(POPMAIIHIO B

CBOOOJIHBIX MCTOYHHUKAX
U CTPYKTYpPUPOBATh €€.

3ansarue 5-6

3ansarue 7-8

]_le.]]b! MMoJIaTh y4allinuMCs

HOBBII MaTepual.

Hesan: monare yqammumcst

HOBBIW MaTepHal.

Jlaboparopnas paboTa:
MOJIKJTFOUCHUE
WCTIOJTHUTEIIbHBIX
YCTPOMCTB;  CO3/aHUE
ABTOMATHYECKHX
YCIOBUM
cpabaThIBaHHUS.

Soft: 4K-xomnereHuuy,
ymenue Opartb
OTBETCTBEHHOCTH 32
pe3yIbTaThl TPYAQ,
YMEHUE peliaTh
pOOJIEMBI.

Hard: naTunkoB u
UCTIOJTHUTEIIbHBIX
YCTPOMCTB; IOJy4YECHHE
JIAHHBIX C JIATYNKOB.
CO3/IaHHE TIPOTPaMM
yIpaBJICHUS
YCTPOMCTBOM B
3aBUCUMOCTH OT
MOKA3aHUs JAaTYNKOB.

[IpakTukym o
paszpaborke 3D-monenu
KOHCTPYKLUU
Ouonaboparopuu.

Soft: ymenue nckarnb
UHPOPMALIUIO U
NPUMEHSTH €€ B
MPAKTUYECKOU
NeSITeIbHOCTH, padoTa B
KOMaH/Ie,
B3aUMOJICUCTBHE C
YJICHAMH KOMAaH/IBbI.

Hard: Co3snmanue
Mojenel, CcOOpoK |
yeprexxer B CAIIP

Autodesk Fusion 360.

3ausarTue 9-10

3ausaTue 11-12

Ieab: noxate yyammmces

HOBBIN MaTepHrall.

Ieab: nonate yyammmces

HOBBIW MaTepual.

Jlaboparopuas pabora.
«M3y4eHre OCHOBHBIX
MOHSATUH TEXHOJIOTHH
WNurepner Bewmen»

Soft: 4K-xoMnerenuu,
yMeHue 6partb
OTBETCTBEHHOCTH 32
pe3yNbTaTHl TPy/a,
YMEHHUE penraTh
POOJIEMBI.

Hard: rexaonorus
nepeauu TaHHbIX,
TIOJIKITFOYEHUE
JaTYNKOB U
UCTIOJTHUTEIIbHBIX
YCTPOMCTB K IjIaTe
Arduino; monyuenue
JTAHHBIX C TaTYUKOB;
CO3JIaHHe MTPOrpamMM
yIIpaBJICHUS
YCTPOHCTBOM.

IIpakTukym o
UMIIOPTY MOJENIEH U3
JIPYTUX CAIIP B

COOCTBEHHBIH MTPOEKT.

Soft: ymenue nckarhb
uHpOopMaInIo 1
MPUMEHSTD €€ JIIs
pelieHus COOCTBEHHBIX
3a1ad.

Hard: Wcnonb3oBanue
Heckonpkux CAIIP u
pasHbIx ¢opmaroB 3D-
00BEKTOB.

3ansarue 13-14

3ansaTue 15-16

Heab: nomars yyammmcst

HOBBII MaTepual.

HeJab: nonars yyammmcst

HOBBIW MaTepual.

JlaGopatopHas pabora.
«Co31aHne onucaHus
(bU3MIECKOro YCIOBHS
Ha cepBepe»

Hard: Soft: 4K-
KOMITETCHITHH, YMCHUE
OpaTh OTBETCTBEHHOCTh
3a pe3yJIbTaThl TPY/A,
yYMEHHE pelIaTh
POOJIEMBI.

Hard: ycranoBka

IIpakTukym o
HUCCJIENOBAHUIO CBOICTB
IUIACTHKA JIJTS TIeYaTH.
BrmosHeHMEe n3aenms ¢
noMo1iso 3D-meuatu u
JIA3€pHOTO CTaHKA.

Soft: ymeHue BbIpakaTh
CBOM HJICH CPEIICTBAMH
BEKTOPHOU TpaduKH.
Hard: HacTtpoiika
o0opymoBaHus JUTS
paboTBl W BBITIOJHEHUE
W3TOTOBJICHUS JeTaneil




IPOTPaMMHOTO
obecrieuenus, pabora ¢
1aThopMoi HUHTEPHET
BelIe, MOAKIIOUEeHNE
JaTYNKOB U
UCIIOJTHUTENbHBIX
YCTPOMCTB K IUIaTe
Arduino; mosryueHue
JAHHBIX C ITATYNKOB,;
CO3/1aHHE MTPOrpaMM
yIpaBiIeHUS
YCTPOMCTBOM.

KOHCTPYKLIUH.

3ansarTue 17-18

3ansarue 19-20

]_le.]]b! MMoJIaTh y4alqnuMCs

HOBBII MaTepual.

Hesn: monare yqammumcst

HOBBII MaTepHal.

Jlaboparopnas paboTa.
«Co3nanue
WH)XCHEPHOTO U
MOJIb30BATEIHCKOTO
uHTepdeiicay

Soft: 4K-xomnerenuuy,
ymenue Opartb
OTBETCTBEHHOCTD 32
pe3yNbTaThI TPY/A,
YMCHHE pPelIaTh
pOOJIEMBI.

Hard: ycranoska
POTPaAaMMHOTO
oOecnieueHus, padorta ¢
w1aThopMol HHTEPHET
BeIIeH, ITOAKIIOUCHNE
JATYUKOB U
UCTIOJTHUTEIIbHBIX
YCTPOMCTB K IJIaTe
Arduino; mosrydaeHue
JIAHHBIX C ITATYNKOB;
CO3JIaHHe MTPOrpamMM
yIpaBIeHUS
YCTPOHCTBOM.

[IpakTukym o
HCCJICIOBAaHUIO CBOMCTB
Pa3IMYHBIX MAaTEpUAIOB
TSt JIa3epHOM
TPaBUPOBKU U PE3KHU.
BrinonHeHue u3nenus ¢
oMo 3D-meuatu u
JIA3epHOTO CTaHKA.

Soft: ymenue BoIpaxkathb
CBOM HJICU CPEICTBAMH
BEKTOPHOH TpaduKHu.
Hard: Hacrpoiika
000pyI0BaHUS TUTSt
paboOThl W BBIMOJHEHUE
W3TrOTOBJICHUS JeTaleh
KOHCTPYKIUH.

3aunsarue 21 - 22

3ausTue 23 - 24

Heab: HaBecTH yyamuxcs Ha HEOOXOIUMOCTh
JIETATHHOM MPOpadOTKU Keiica

eab: HaBeCTH ydamuxcs Ha HEOOXOAUMOCTh
JIeTaIBbHOM MPOopabOTKU Keiica

JleranbHas mpopaboTka
kerca. Pacnipenenenue
poJIeH B IpyIIIIE.

Soft: 4K-komnereHuu,
apryMEHTHPOBaHO
OTCTauBaTh CBOIO TOUKY
3peHus,
OpraHU3aTOPCKHE
Ka4yecTBa,
KOMOUHUPOBATb,
BUJIOM3MECHSTh
yIaydqIarhb
YMenue
HCEMEHHO
dbopMynupoBaTh
MBICITH.

Hard: BupryansHoe u
HaTypHOE
MOJICITUPOBAHHE
TEXHUYECKHX OOBEKTOB
U TEXHOJOTMIECKUX
IPOIIECCOB C

17§
naeu.
rPaMOTHO

CBOU

JeranbHas npopaboTKa
keica. Pacnpenenenue
poJIEH B IPYIIIIE.

apryMEeHTHPOBaHO
OTCTauBaTh CBOIO TOYKY
3peHus,
OpraHM3aTOPCKHE
Ka4ecTBa,
KOMOMHHMpPOBATb,
BUJIOM3MEHSTh
yAydqIIaTh
YMeHue
MUCbMEHHO
bopmynupoBaTh
MBICJIH.

Hard: coznanue
MpOTOTUIIA
TEXHHYECKHX OOBEKTOB
Y TEXHOJIOTHYECKHX
IIPOLIECCOB C
MPUMEHEHUEM
Ja3epPHBIX TEXHOJIOTHH.

51
HLIEN.
IrPaMOTHO

CBOH




MMPUMCHCHUCM
POOOTOTEXHHUECKUX
CUCTEM.

3anarue 25 - 26

3anarue 27 - 28

enan: co3narh ycioBus ydamumcst JUisl pelieHus

Kelca

IeJab: co3gaTh yClnoBUs yHaluMCs I PELICHUS

Kelica

Pabora Hag xeicom

Soft: 4K-xomnerenuuy,
YMEHHE IPaMOTHO
MUCHbMEHHO
dbopMyIUpOBaTh CBOU
MBICITH, OIIBIT
MyOJTUYHBIX
BBICTYIIJICHUM.

Hard: IToaxmtoucHue
JTATYUKOB U
VCIIOJTHUTENIbHBIX
YCTPOMCTB K IJIaTe
Arduino. [Tony4yenne
JAHHBIX C TATYNKOB.
Coznanue nporpamm
yIpaBiIeHUsS
ycrpoiictBoM. Pabora B
TEKCTOBOM PEAAKTOPE U
nporpamme s
CO3JaHUs TPE3ECHTALNN

Pabora Hajg keiicom

Soft: 4K-koMmereHnuy,
YMEHHE TPAMOTHO
HICHMEHHO
dbopMyIUpOBaTh CBOU
MBICJIH, OTTBIT
MyOJIUYHBIX
BBICTYIIJICHUM.

Hard: Pa3paborka,
IIPOM3BOJICTBO U cOOpKa
KOHCTPYKITUH.
Bnecenue nzmeneHuit u
noctoOpaboTKa.

3ansarue 29 - 30

3ausarue 31 - 32

IeJsb: peann3oBaTh BO3MOKHOCTb YUALTUXCS
IIPOJIEMOHCTPUPOBATH PELIEHMs Keiica.

Heanb: peanu3oBaTb BO3MOXHOCTb Y4YaIIUXCs
IIPOJIEMOHCTPUPOBATh PEIICHUs Keica.

IloxroroBka
TEXHUYECKON
JOKYMEHTAIUU.
Cosnmanune
MPE3EHTALINH.
[IpencraBnenue
peleHuit KENCOB
AKCIEPTHOM TpyIIIE.
Pednekcus.

Soft: 4K-koMmereHuuu,
YMEHHE TPaMOTHO
MMICbMEHHO BBIPaXKaTh
CBOH MBICJIH, OCHOBBI
OpaTOPCKOTO
HCKYCCTBA, OTIBIT
MyOJIMYHBIX
BBICTYIUICHUW, YMEHUE
OTBeuaTh Ha BOIIPOCHI,
YMEHHE TPAMOTHO
OTCTanuBaTh CBOIO TOUKY
3peHus, yMEHUE
OIICHHMBATH CceOsl.

Hard: [IOATOTOBKA
TEXHUYIECKOU
JIOKyMEHTAITUH;
obpaboTka
W300paXeHU U BHUIEO
¢aitnoB;  pabota B
TEKCTOBOM  pEIaKTope,
nporpaMme JUISt
CO3/IaHHS TPE3CHTAINH.

Iloaroroska
TEXHUYECKON
JIOKYMEHTALUH.
Coznanue
MIPE3EHTALNH.
IIpencraBnenue
peLeHnit KENCOB
AKCIEPTHOM TpyIIIE.
Pednexcus.

Soft: 4K-xoMiereHnuy,
YMEHHE TPAMOTHO
MMCbMEHHO BBIPAXKATh
CBOH MBICJIA, OCHOBBI
OpaTOPCKOTO
UCKYCCTBA, OTIBIT
MyOJIUYHBIX
BBICTYIUICHUW, YMEHUE
OTBEUaTh Ha BOIIPOCHI,
YMEHHE TPAMOTHO
OTCTanuBaTh CBOIO TOUKY
3peHusi, YMEHUE
OIICHHUBATH ceOs.
Hard: noaroroska
TEXHUYIECKOU
JIOKYMEHTAITNH;
o0OpaboTka
n300pakeHUI 1 BUCO
¢aiinos; pabota B
TEKCTOBOM PEIaKTOpE,
nporpamme st
CO3/IaHUS MTPE3CHTAINH




