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[HOACHUTEJIbHAA 3AIINCKA

Onucanue npeaMeTa, AMCHUIUIHHBI KOTOPOMY MOCBSIIIIEHA MPorpaMMa

[TpenmeToM poOOTOTEXHUKH KaK ydeOHOU JUCITUTUIMHEI SIBJSICTCS CO3/IaHUEe U
MPUMEHEHUE POOOTOTEXHUYECKUX YCTPOUCTB. P0OOTOTEXHMKA gaer peOeHKY
BO3MOXHOCTh OTPa0OTaTh HABBIKA Cpa3y 10 HECKOJBKUM HAMPABICHUSIM
KOHCTPYHPOBAHUIO, MPOTPAMMHUPOBAHHUIO, MOJICTUPOBAHUIO U TEOPHUH YITPABJICHUS.
B pamMkax TpOEKTHOW JEATECIbHOCTH I10 POOOTOTEXHHKE YUYCHHKH TIPOBOAST
IpeIBapUTEIbHBIC UCCIICIOBAHUS aBTOMATH3UPYEMBIX ITPOIIECCOB M TIOHUMAFOT, YTO
OHa CIOCOOHA pemniaTh KaK peaslbHbIe MPOU3BOJCTBCHHBIC, TaK U TOBCEIHCBHBIC
3amaun. Kpome TOro, poOOTOTEXHHMKA — 3TO MPEAMET, TJIe TpeOyeTcs clakeHHas
KOMaHHasi paboTa, HAaBBIKM KOMMYHHKAITUU, YMEHHUE CIIYIIaTh U OTCTAMBATh CBOIO
TOUYKY 3pEHUs, a paboTa HaJ| MPOCKTOM YYHUT INIAHUPOBATh KaK CBOE BPEMs, TaK W
pacnpenensaTh MPOCKTHBIC 3a7a4l MEXy c000i. TOr MpOeKTHOM ACATCIBHOCTH —
NpEe3CHTAIUsl TPYMNIOBBIX IMPOCKTOB OOYYAIOIIMXCSA, YTO IO3BOJUT CO3/aTh
CUTYyallUI0 Yycrexa Jjisg OOydYaroIuMXcs, a TakXKe pa3BUTh KOMMYHUKATHBHBIC
HaBBIKH.

PackpbiTHe BeaylIuX uaeil, Ha KOTOPbIX 0a3UpyeTCsa MporpaMmma

Benymas unes IPOTrpaMMBbl — Co3/1aHue COBpPEMEHHOMU
PAKTUKOOPUEHTHUPOBAHHON BBICOKOTEXHOJIOTHYHOW 00pa3oBaTeIbHON CpEeJbl,
CIOCOOCTBYIOIIEH camMopeann3allid U COLMAIU3aIllii peOeHKa, CBOEBPEMEHHOMY
Pa3BUTHIO JIMYHOCTH peOCHKa, TO3BOJAOMEH A()QPEKTHBHO peaTn30BbIBAThH
IIPOCKTHO-KOHCTPYKTOPCKYIO 1 AKCIIEPUMEHTAIbHO-UCCIICI0BATEIIBCKYIO
NEATeIbHOCTh OOyYalolmUXCsSd B HMHKIIO3UBHBIX TPyMIax, I0JIy4aTh HOBBIC
oOpa3oBaTebHbIC PE3YJIbTaThl U HHHOBAITMOHHBIE TTPOTYKTHI.

OnucaHue KJIKYEBbIX MOHATHI, KOTOPLIMU ONIEPUPYET ABTOP
NporpamMmel

Anzopumm - IAH WIKA MPOTPAMMa, KOTOPBIE MUCTOIB3YIOTCS ISl PEIICHUS
3amad. Ho riiaBHOE - MOKa HE CO3/1aH alrOpUTM, BO3MOKHOCTH KOMITBIOTEpA IO
PEIICHHIO 3a7]a4 HE MOTYT OBITh MCIIOJIb30BaHbl. TakuM 00pa3oM, aJifOPUTM - ITO
MEPBBIN AT K TOCTPOCHHUIO TPOTPAMMBI.

AHanu3z - cragus pa3pabOTKU CHCTEM, MTPU KOTOPOW MPOUCXOIUT JIETATbHOE
PacCMOTpPEHNE CUCTEMBI C IIEJIbI0 OMPEIeNIeHUs] TEKYIUX YIYIICHUH U BHEPCHUE
Oyaymux pa3paboToK.

baza 3nanuini — naHHBIC, COJEpXKAIIMECS B CHCTEME 3HAHUW IS
MOCJICTYIOIIETO TPUMEHEHHS B CUCTEMAaX HCKYCCTBEHHOTO MHTEIIICKTA.

banka — neranb ¢ KpEME&KXHBIMU OTBEPCTHUSIMU WJIM BBICTYIIAMH, SIBIISIIOIIIAS
OCHOBHBIM HECYIIIUM 3JIEMEHTOM OOJIBITMHCTBA MOJIEICH.



Bmyaka — neranb, uMeEIONIasi OCEBOE OTBEpPCTHE MM (UKCALUU OCHU
OTHOCHUTEJIBHO APYTUX JECTAJICH.

Jlamuyuk HakiOoHa — YCTPOWCTBO, KOTOPOE TMO3BOJSET OMNPEICIATh
OTKJIOHEHUE OT TOPU30HTAIILHOTO MOJI0XKEHUS.

Jamuux paccmosanusa — YCTPOWCTBO, KOTOPOE IIO3BOJISIET ONPEAEISATH
paccTosiHie 0 OOBEKTOB, a TAKK€ pearupoBaTh HA WX JBUKEHUE U3 COCTOSHUS
MTOKOSI.

3ybuamas peiika — netanb, ¢ OJHOW CTOPOHBI KOTOPOM PacIoIOKEHBI 3yObs.
CnyxuT s mpeoOpa3oBaHUs BpallaTeIbHOTO ABMXKEHUSI B MOCTyNATEIbHOE M,
Ha00OPOT.

3ybuamoe Koneco - K0neco, N0 MEPUMETPY KOTOPOT'O PACIOJIOKEHBI 3yObs.
3yObsi OTHOTO KOJieCca BCTYMAIOT B 3alleIJICHHE C 3yObsIMU IPYTOro, 3a CYET YEero U
OPOUCXOAUT Tmepenada BpamieHus. CUHOHUM TEepMHUHA 3y04aToe KOJeco —
IIECTEPHS/IIeCTePEHKa.

Hckyccmeennplit. unmennekm — TporpamMma, KOTOpass OCYIIECTBIISIET
peanu3almio JesITEIbHOCTH YeJIOBEYECKOTO MO3ra Ha KOMITBIOTEPHOM YPOBHE.

Koneco — nerans kpyriiod (opmbl, Bpaliaromiascs Ha OCH, oOecreunBas
NOCTYTIATENBHOE IBUKEHNE COCTOUT U3 CTYIHIIbI U IIWHBI.

Kynauox — xoneco HEKpyTiioi, HEMpaBUIbLHOU (OPMBI, UCTIOIB3YEMOE IS
npeoOpa3zoBaHus BpallaTeIbHOTO JIBUKEHUSI KyJlauka B BO3BPATHOIIOCTYIATEILHOE
JNBUKEHHUE TOJIKATEIIS.

Manunynamop — yCTpOMCTBO ISl BBINOJIHEHUS ABUTATENbHBIX (YHKIHUM,
AHAJOTUYHBIX (QYHKIUSAM PYKH 4YEIOBEKa TMPU TEPEMEIICeHUH OOBEKTOB B
IPOCTPAHCTBE, OCHAIIEHHOE pabdouuM opraHoMm. [lo Meromy ympaBieHHs Bce
MaHUTYJIATOPBI MOKHO pa3/IeTuTh Ha OMOTEXHUYECKHUE (C PYYHBIM YIIPaBICHUEM),
ABTOMAaTUYECKUE U MHTEPAKTUBHBIE (CO CMELIAHHBIM YIIPABJICHUEM ).

Mygma — neranb, O3BOJISAIONIAS COSTUHUTD IBE OCH MEXKTy COOOM.

Ocp — netanb, KOTOpasi UTPaeT poJib Bajia U NepeaaeT BpalleHue 0T MOTopa K
HCTIOJIHUTEILHOMY MEXaHU3MY (Harmpumep, Kojiecy).

IIneuo cunpl — 4acTh pbluara OT TOYKH OMOPHI 10 TOUYKU MPUIIOKEHHS CUIIBL.

Pemens — 3aMKHYTas JICHTA, SIBJSIONIASICA OJHUM W3 OCHOBHBIX 3JIEMEHTOB
PEMEHHOU Iepeaayu.

Pobom -  3anporpaMMUpPOBAHHOE  YCTPOMCTBO,  BOCIPOM3BOJSILIEE
NEeATENIbHOCTh YEIOBEKA.

Pooomomexnuka - 001acTh HayKH, 3aHMMAIOIIASICA M3YUYEHUEM CHCTEM U
MIPUMEHEHUEM POOOTOB.

Pviyae — Oanka, KOTOpass MOpH TPUIIOKEHUU CHUJIBI, MPOBOPAYUBAETCS
OTHOCHUTEJIbHO TOYKH OTOPBHI.



Ckopocmb épawjenus — KOJIMYECTBO 0OOPOTOB, COBEPILIAEMBIX OOBEKTOM 3a
ONPEAECICHHBIA MPOMEKYTOK BPEMEHH.

Ckopocmb JuHeliHasa — PACCTOSHUE, KOTOpOE MPEOo/0JeBaeT OOBEKT 3a
ONPEAECICHHBI MPOMEKYTOK BPEMEHHU.

Cmynuya — cpeiHss 4acTh KOJeca, B IIEHTPAIBHON YacTH KOTOPOU UMEETCA
OTBEPCTHE JJIsl 3aKPEIUICHUS KOJIECA HAa OCH BpaICHHUS.

Illkue — xoyeco co cuenuaJIbHOM KaHaBKOM Ha 00osie. Ha IIKMBEBI HajeBaroT
PEMHHU, LIETH U TPOCHI.

HImugpm — coeqUHUTETBHBIA 3JEMEHT, MO3BOJISIIONIMN CKPEIUIATh JI€TaIN
MEXTy cO00M. Y CTaHABIUBAETCS B CMEXKHBIE OTBEPCTHS JeTajCH.

HanpaB/jieHHOCTH IPOrPaMMBI

JlononmHutenbHast o61ieoOpa3oBaTenbHas oOIIepa3BUBaoOIIas MporpaMmma
«P00OOTOTEXHUKAY) UMEET TEXHUYECKYIO HATTPABICHHOCTb.

YpoBeHb 0CBOCHHS NPOrPaMMBI

YpoBeHb OCBOSHHUSI IPOTPaMMBbI — Oa30BBIH.

AKTYaJIbHOCTH 00pa30BaTeJILHON MPOrpaMMbl

TexHuueckass HaNpaBIEHHOCTb SIBIETCS OJHOW U3  IMPUOPUTETHBIX
HAIPaBJIICHUN pa3BUTHs TOMOJHUTENBHOTO oOpazoBanusi. CornmacHo Konuenuuu
pa3BUTHs JTOTIOJHUTENBHOrO oOpazoBanus nered no 2030 ronma, yTBep>KIEHHOMN
pacnopspkenueM IIpaButensctBa Poccuiickoit denepanuu ot 31 mapra 2022 roaa
Ne678-p, HEOOXOAMMO CO3AaTh YCIOBUS ISl BOBJICUECHUS JETEl B MPUOOpETEHHE
HaBBIKOB B 0OJIACTH OCBOEHUS S3BIKOB MPOrPAMMHPOBAHUSA, aBTOMATHU3AIUU H
POOOTOTEXHUKH.

Buemnue ycnoBus ciayKaT NPEANOCHUIKOW ISl peaju3alid TBOPYECKHUX
BO3MOKHOCTEH JTUYHOCTH, UMEIOIIEH B OMOJIOTUYECKOM OTHOIICHUH Oe3rpaHuIHBIN
noteHuan. CTaHOBUTCA aKTyaJdbHOM 3aJadya TOWCKAa MOJXOJ0B, METOMMK,
TEXHOJIOTUM ISl peajiu3allid IOTEHIMAJIOB, BBISBICHUS CKPBITBIX PE3EPBOB
JUYHOCTH.

CoBpeMeHHasi poOOOTOTEXHHUKA U TPOrPaMMHUPOBAHUE — OJTHO W3 BAKHEUIINX
HaIpaBJICHU  HAy4HO-TeXHHUYecKoro mporpecca. CoBpemMeHHOE OOIIECTBO
HY)KJIa€TCS B  BBICOKOKBAUTM(DUIIMPOBAHHBIX  CHEIUAINCTaX, TOTOBBIX K
BBICOKOITPOU3BOIUTEIILHOMY TPYAY, TEXHUUECKH HACBHIIIEHHOMN MPOU3BOJICTBEHHOM
nesTenbHOCTH. JlooHUTETbHOE 00pa30BaHNE OKA3bIBACT TIOMOIIh YUPEKICHUSIM
BBICHIETO O00pa30BaHUs B IMOATOTOBKE CIELUHUAIMCTOB, YMEIOIIUX HW3Yy4aTh,
MIPOEKTUPOBATh U U3TOTABINBATH OOBEKTHI TEXHUKHU.

Pa3zpaboTtka u peanuzanus aganTUPOBAaHHON MPOrPaMMbl 03HAKOMUTEIHHOTO
YPOBHS TEXHHUYECKOM HAMpaBICHHOCTH 1O POOOTOTEXHHUKE CIOCOOCTBYET
MPUBJICYEHUIO OOJIBIIET0 KOJUYECTBA OOYUYAIOIIMXCS B TEXHOJIOTUYECKYIO Cpeny,
pPOCTY 3aMHTEPECOBAHHOCTH, IMPEEMCTBEHHOCTH HWHTEpPEca K HANpaBICHUIO OT



MJIQJIIEr0 BO3pacTa K CTaplieMy M pa3BUTHI0 TBOPYECKOrO NOTEHLIMANa U
TEXHUYECKUX CIIOCOOHOCTEN KaxK10ro pedeHka, o0yJaronierocsi Ha mporpaMmme.

Ileparoruyeckasi Hejiecoo0pa3sHOCTh 00pa3oBaTeJbHOM NPOrPaMMbI

[Iporpamma «PoOOTOTEXHMKa» COCTaBlI€Ha TakuM O0Opa3oM, YTOOBI
oOydarolmuecsi MOIJIM OBJaJE€Th BCEM KOMIUIEKCOM 3HaHU MO OpraHu3aluu
MCCJIEeI0BATEIbCKON HM300pEeTaTENbCKONW JI€SITEIbHOCTH, BBIMIOJHEHUU MPOEKTHOM
paboThl, TO3HAKOMUTHCA C TPEOOBAHUSAMHM, MPEIBABIIEMBIMU K OPOPMIIEHUIO U
MyOJMYHOMY TPEICTaBICHUIO PE3yJbTAaTOB CBOErO TpyAa, a TaKKe HNPHOOpecTH
NPAKTUYECKUE HABBIKH.

B nponecce KOHCTpyHpOBaHUS ¥ IPOrPaMMUPOBAHUS O0YYAIOIIHECS MOJIy4aT
JIOTIOJTHUTEIIbHBIE 3HAHUS B 00JIACTH (PU3MKHU, MEXaHUKU U MH(POPMATUKH, YTO, B
KOHEYHOM HUTOre, U3MEHHUT KAPTUHY BOCIPHUATUS OOYYAIOIIMMUCA TEXHUYECKUX
JTUCIUIUINH.

Peanuzanust 1aHHON MPOTpaMMBbI SIBJISIETCS KOHEYHBIM PE3YIIBTATOM, a TaKkKe
CTYIICHbIO JJIS Mepexojia Ha APYroil ypoBEHb CIO0KHOCTH.

Takum oOpa3zom, oOpazoBaTesibHAsl MporpamMma paccuuTaHa Ha CO3JaHHE
o0pa3oBaTeIbHOr0 MapuipyTa Kaxkaoro ooOydaromierocs. OcCBOeHHE MPOrpaMMbl
O3HAKOMMTEIBHOIO YPOBHS CHOCOOCTBYET OOy4aroUIMMCs BCEX KaTeropuii
JaJIbHEHIIEMY pa3BUTHIO B TEXHUYECKON HAIPaBJICHHOCTH.

IIpakTHYeckasi 3HAYUMOCTH 00Pa30BaTEJIbHOM MPOrPaMMbl

[IpakTHueckas 3HAYUMOCTh MPOTrpaMMbl 3aKIIOYAeTCs B pealu3aluu
INPaKTUKO-OPUEHTUPOBAHHOTO I0/X0/1d, KOTOPbIM CHOCOOCTBYET IOJIYYEHHUIO
Ka4eCTBEHHBIX IIEPBUYHBIX 3HAHUN, YMEHHUI U HaBBIKOB B 00J1aCTH pOOOTOTEXHUKH
U NIPOrpaMMUPOBAHHUS, TIOJ PyKOBOJCTBOM I€Jarora CMOr'yT HE TOJBKO CO34aBaTh
KOHCTPYKIMH, CIeAys MpeAsiaraéMbIM IMOIIAaroBbIM MHCTPYKLHUSAM, HO M, IPOBOJS
UCCIIEZIOBAHUS U U300pETaTEIbCTBO, Y3HABATh HOBOE 00 OKPY>KAIOILIEM UX MHUPE.

Taxke, oOyuwaromuecss MojiydaT 3HAHUS, YMEHHUS M HaBBIKM B 00J1acTH
COLIMAJIBHOTO B3aWMOJCHCTBUSA, CaMOONPENEIEHUS M CcaMOpealu3alud, 4YTO
CHOCOOCTBYET COIMAIN3ALINN BCEX IPYIIT O0yUYaOLIUXCS.

IpuHuunbl 0TOOPA conepxaHusi 00pa30BaATEIbHON MPOrpaMMBbl.

[TpuaMner oT60pa comepkanusi (0Opa30BaTENbHBIN TPOIECC MOCTPOEH C
Y4E€TOM YHHUKAJIbHOCTH M HEMOBTOPUMOCTH Ka)XJ0ro peOEHKa W HallpaBjieH Ha
MaKCHMaJbHOE Pa3BUTHE €TO CIIOCOOHOCTEN):

— INPUHOMUII CANHCTBA Pa3BUTHA, O6y‘IeHI/I$I N BOCITUTaHHAA,
— INPUHOUII CUCTCMATHUYIHOCTH U I1IOCJICAOBATCIIbBHOCTH,

— INPUHOMUIT AOCTYIITHOCTH,

— INPUHIOUII HAI'TIAJHOCTH,

— IPUHIUI B3aUMOJICHCTBUSI U COTPYIHUYECTBA; —
MNPUHIHAN KOMIUIEKCHOTO TTOAXO0/a.



— MPUHIUT TPUPOIOCO0OPA3ZHOCTH U KYJIHTYPOCOOOPA3ZHOCTH; —
MIPUHIIUI TYMaHU3Ma.

OTinunTe/IbHbIE 0COOCHHOCTH MPOTrPAMMBbI

OTnauunTenbHass OCOOEHHOCTh MPOrPaMMBI  3aKIIOYAETCS B HM3MEHEHUU
MoAXoja K 00y4eHUIO JIeTel, a UMEHHO — BHEJIPEHUIO B 00pa30BaTeIbHbBIN MPOIECC
UCCJEIOBATEIbCKOM M H300peTaTenbCKOM  JeATEIbHOCTH,  OpraHU3alMU
KOJUICKTUBHBIX U MHAUBUIYAIBHBIX MTPOCKTHHIX palboT, a Takke GopmMupoBaHue u
pPa3BUTHE HABBIKOB.

Peanuzanus  mporpamMMbl  MO3BOJIUT  CHOPMHUPOBATH  COBPEMEHHYIO
MPaKTUKOOPUEHTHUPOBAHHYIO BBICOKOTEXHOJOTHUUHYIO OOpa3oBaTEIbHYIO Cpeny,
MO3BOJISIIONIYI0  3(P(EKTUBHO PEANTM30BBIBATH MPOEKTHO-KOHCTPYKTOPCKYIO U
AKCIEPUMEHTAIBHO-UCCIIE0BATEILCKYIO JIESITEIbHOCTh AETEN.

Taxke, coueraHue WU3y4YCHUS POOOTOTEXHUKH ¢ MPOTPAMMHUPOBAHUSA,
NPOCKTHON pabOoThl W JUYHOCTHOTO Ppa3BUTHUSI TO3BOJIAET CHOPMHUPOBATH
HeoOXoauMble peOeHKYy KauecTBa JJIsi OJarompusiTHOTO BXOXKIEHUS B COITUYM,
MPOXOKJICHUS NEPUOJIa aJanTally.

eanb 00pa3zoBaTeIbHON MPOrpaMMBbI

Ilenpto  JOMOMHUTENBHOW  0O0IIE0Opa30BaTENbHON  OOIIepa3BUBAIOIIEH
IpOrpaMMbl SIBJISIETCS CO3/IaHHME OJIArOMPUSITHOW MPAKTUKO-OPUEHTHUPOBAHHOMN
BBICOKOTEXHOJIOTMYHON 00pa30BaTEIbHOM CpeJbl, COJNEUCTBYIOLIEH YCIEITHOMY
OPOXOXKACHUIO Tepuoja aJanTaldd MJIAQAUIEr0 I[IKOJbHUKA, WHTErpaluyd B
OOIIECTBO JEeTel ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI MOCPEICTBOM
BO3MOKHOCTH peanuzanuu MIPOEKTHO-KOHCTPYKTOPCKOM u
HKCIIEPUMEHTATBHOUCCIIEOBATENBCKOMN NEATEILHOCTH 00YHYAIOIINXCS B IPOSKTHBIX
KOMaHJaX, TIOJyYeHHUH HOBBIX OOpa30BaTEIbHBIX PE3yJIbTATOB. 3amaun
odpa3zoBaTeJibHOM Mporpammbl OOpazosameinbHbie:.

— 1aThb  TPENCTaBIEHUS O MOCIICTHUX JOCTHKEHUSIX B
00J1aCTH WHKEHEPHBIX HAYK;
— cdopMUpOBaTh HAaBBIKM OCHOB MPOTPAMMHUPOBAHHUS U YIPaBICHUS

POOOTOTEXHUYECKUM YCTPOHUCTBOM

— chopMHpOBaTh HABBIKM BBIMOJHEHUS TEXHOJOTUYECKON IIETIOYKH B
KOHCTPYUPOBAHUU MOJIETU POOOTA.
Paszsusarowue:

— crmoco0OCTBOBATh PA3BUTHIO y O0YUYAIOIIMXCS WHKEHEPHOTO MBIIIICHUS,
HaBBIKOB KOHCTPYHUPOBAaHUs, IPOrPaMMHUPOBAHUS,

— IpcaoCTaBUTb BO3MOXXHOCTb pa3BUTHUA MEJIKOM MOTOPHKH,
BHHUMATCIIbHOCTH, dKKYPAaTHOCTHU U I/I306peTaTeJ'H>HOCTI/I;



— pa3BUTh KPEATUBHOE MBINUICHUS W TMPOCTPAHCTBEHHOE BOOOpaKEHUE
o0y4Jaromuxcs.

— pa3BUTHE IKU3HEHHBIX, COIMAIBHBIX KOMIETCHIIMHA, TaKUX Kak:
ABTOHOMHOCTh (CHOCOOHOCTH J€NaTh BHIOOP M KOHTPOJUPOBATH JIMYHYIO H
OOIIIECTBEHHYIO  JKHM3Hb);  OTBETCTBEHHOCTh  (CIIOCOOHOCTH  NPUHUMATH
OTBETCTBEHHOCTh 3a CBOM JEHCTBUS U UX TMOCIEACHCTBUSA), MHPOBO33PCHHE
(cmemoBaHWE  CONMANBHO 3HAYMMBIM  LIEHHOCTSM); COIMAJBHBIA  HHTEPEC
(cTIOCOOHOCTH MHTEPECOBATHhCS APYTMMHU W TPUHUMATh y4acTHE B WX JKU3HH,
TOTOBHOCTh K COTPYAHHYECTBY H TIOMOINM JaXe NpU HEOIaronpusiTHBIX |
3aTPYJHUTEIBHBIX OOCTOATENBCTBAX; CKIOHHOCTh 4YEJIOBEKAa JaBaTh JPYTHUM
Oonpire, yeM TpeOOBaTh); MATPUOTH3M W TPa)KJaHCKass MO3UIHs (TIPOSBICHHE
rpa)/IaHCKO- MATPUOTHYECKUX YYBCTB); KyJIbTypa lienenonaranus (yMEHUE CTaBUTh
IIeJIM U UX JOCTUTATh, HE YIIEMJISIS MPaB M CBOOOJ OKPYKAIOIIUX JIIOJIeH); YMEHHE
«IPE3EHTOBATHY CE0S1 U CBOM MPOEKTHI).

Bocnumamenvhuie:

— TOBBICUTH MOTHBALIMIO O0YYaOIIUXCS K U300pETATEeNIbCTBY U CO3AaHUIO
COOCTBEHHBIX KOHCTPYKIIUN;

— ¢dopMHpOBaTh y 00YyYaIOUIUXCS HACTOWYUBOCTH B JOCTHUKEHUU IIEIIH,
CTpeMJICHHE K MOTYYEHUIO0 KaueCTBEHHOI'0 3aKOHYEHHOT'O pe3yJsIbTaTa;

— [MoaacpKarb YMCHHUC pa6OTLI B KOMaHJC,

— (opmupoBaHre MOTHBOB K KOHCTPYKTMBHOMY B3aUMOJIEUCTBUIO W

COTPYAHUYECTBY CO CBEPCTHUKAMHU U ME€1aroraMus;

Ilcuxosioro-negarornyecKkue XapakKTepucTHKH 00y4a0IuXCs,
YYACTBYIOIIUX B peain3annu 00pa3oBaTe/IbHOH NPOrpaMMblI.

JlononmHutenbHas o01ieoOpa3oBaTenbHas 0OIepa3BUBAIONIas IporpaMma
npeaHa3HavYeHa JJIs IeTeil B Bo3pacte 8-17 rer.

Oco0enHocTH Opranu3anum 00pa3oBaTeJbHOIO Mpouecca

HaGop ocymecTBiasieTcs TOJNBKO W3 YHCIA JeTel, IOCEIIAroITuX
o01reo0pazoBaTeIbHYI0 OpPraHU3alldI0, Pa3MECTHBINYIO mporpammy. [Iporpamma
MpeaycMaTPUBAET IPYMIOBHIE, PPOHTAIBHBIC U MHIUBUIYATbHBIE ()OPMBI paOOTHI C
neteMu. CocTtaB rpymi: 10-15 yenosek.

®opmbl 00ydeHHs O 00pa30BaTeJIbHON MpOrpamMme

dopma oOydeHHUS — OYHAas.

Peskum 3aHATHH, IEPUOIMYHOCTD U NMPOJAOJKUTEIbHOCTD 3aHATHI

O6miee xonmmyecTBO yacoB B roa — 108 gaca. [IpogomKuTenbHOCTD 3aHATHI
HCUHCIISIETCA B aKaJeMHYEeCKUX dacax — 45 muHyT. HenenpHast Harpy3ka Ha OJIHY
rpynmy: 3 4aca. 3aHATHS MPOBOIATCS 1 pa3a B HEJEIo 1o 3 aKaIEeMHYECKIX Jaca.



O0beM U CPOK 0CBOCHHMS 00pPa30BaTE/IbLHON NPOrPaMMBbI

Cpox ocBoeHus nporpammsel — 9 mecsueB. Ha noiHoe ocBoeHre mporpaMmsl
TpeOyetcss 108 wacoB, BKItOYas WHIMBHUYaJIbHbIE KOHCYJBTALMH, IMOCEIICHHE
AKCKYpPCHUH, CAMOCTOSATEIbHYIO pa0OTy HaJl MPOEKTOM U 3aIUTY MPOEKTOB.

OcHOBHBIE METOAbI 00yUEHUS

Yyactue B 00pa3oBaTENbHBIX COOBITHSX IO3BOJSET OOYyYarOIKUMCS
nmpoboBath ce0sf B KOHKYPCHBIX pEKHUMaX M JEMOHCTPUPOBATh YCIEXU U
noctwkenus. [lpu  opranmzanum  oOpa3oBaTeIbHBIX COOBITUM  COYETAIOTCA
WHAVUBUAYATbHBIC W  TPYNIOBBIE (OPMBI  JIEATCILHOCTH W  TBOPYECTBA,
Pa3HOBO3pPAaCTHOE  COTPYAHUYECTBO, BO3MOXXHOCTh  «KOMAaHIHOTO  3a4eTay,
pedaekcuBHAs EATEIbHOCTh, BBIACISIETCS BpeMsl IS OTAbIXa, He(pOpMaabHOTOo
oOmeHuss W penakcanuu. Y oOydalomIMXCS TMOBBIIIAETCS IO3HABAaTENbHAS
aKTUBHOCTb,  PACKpbIBaeTCSi MUX  MOTEHIMA], BbIpabaThIBA€TCA  yMEHUE
KOHCTPYKTHBHO B3aUMOJICHCTBOBATH APYT C IPYTOM.

Kaxxnoe 3aHsiTHE COMEPKUT TEOPETUUYECKYIO YaCTh U MPAKTUUYECKYIO PaboTy
0 3aKPEIUICHUIO 3TOro Marepuana. biarogaps tTakoMy moaxoay y oOydaromuxcs
BbIpa0aTHIBAIOTCS TaKUE KAauecTBa, KaK pPEIIeHHWE MPAKTUYECKUX 3aj]ad, YMEHUe
CTaBUTH 1IJ1b, IJTAHUPOBATH TOCTHKEHUE ITON IEIH.

Kaxxnoe 3ansTHEe ycIOBHO pa3OuBaeTcs Ha 3 4acTH, KOTOPBHIE COCTABJISIOT B
KOMIUIEKCE I[EJI0CTHOE 3aHSTHE:

1 4acTh BKJIIOYaeT B ce0s OpraHu3allMOHHBIE MOMEHTBI, HM3JI0KEHHUE
HOBOT'O0 MaTepualia, HHCTPYKTaX, IJAHUPOBAHUE U pacrpeiesieHne padoThl s
Ka)XJI0T0 00y4aroIerocsi Ha IaHHOE 3aHATHE;

2 4acTh — MpaKTH4YecKas paboTa oOydarommxcs (MHIUBUAYaJbHAS WU
TpyNIoBasi, CaMOCTOSITENIbHAsE WM COBMECTHO C II€IaroroM, IO KOHTPOJEM
nexarora). 37ech NPOUCXOIUT 3aKpeIIeHHEe TEOPETHUYECKOro Marepuana,
OTpabaThIBAIOTCS HABBIKM W TPHEMBI; (OPMUPYIOTCS YCHEIIHBIE CITIOCOOBI
po¢eCCHOHATILHON JISATEIIBHOCTH;

3 94acTh — IOCBSIIEHA aHATU3y MPOJIETaHHON PabOThI U TMOABEIACHUIO
UTOTOB. JTO KOJUIGKTUBHAS JIEATEIBHOCTh, COCTOSIIAS W3 aHAIUTHYECKOU
JESITeNbHOCTH KaXJA0ro oOydaromierocsi, menarora u Bcex BmecTe. llupoxo
UCIoib3yeTcsl (opMa TBOPUECKUX 3aHATHH, KOTOpas MPUAAET CMbICI OOYYEHHIO,
MOTUBHpYET OOyYalIIMXCsl Ha JalibHeilee pa3BUTHE.  OJTO TMO3BOJISIET B
YBJICKATEIbHOW W JNOCTYMHOW ¢opMe TpoOyIuTh HHTEpec OOydJarommxcs K
M3YYCHHUIO MaTepHaia.

Meron nucKyccuu y4uT 0Oy4aroluXcs OTCTauBaTh CBOE MHEHHUE U CIIyIIaTh
TIPYTHX.

JlenoBass wrpa, Kak CpeICTBO MOJEIUPOBAHHS PA3HOOOPA3HBIX YCIOBHIA
npoeCCUOHANILHON JIESATEIbHOCTH (BKJIIOUYAsi SKCTPEMalIbHbIC), MOKA3bIBAET UM
BO3MOYKHOCTh BBIOOpA 3TOM CEphl AEATEIHLHOCTH B KauecTBe OyayIen npodeccun.



PoneBas urpa mo3BojsieT y4aCTHUKAM TPEACTABUTH Ce0s B MPEAIOKCHHOM
CUTYyallud, OUIyTHTh T€ WM HHBIE COCTOSHUS Oo0Jiee peallbHO, MOYYBCTBOBATH
MOCJICJICTBUS TE€X WJIM UHBIX IEHCTBUIA U IPUHATH PEIICHHUE.

Metonbl, B OCHOBE KOTOPBIX pacCIOJIaraeTcs YpPOBEHb JEATCIbHOCTH
oOyJarommxcs:

—  HCCJIENOBaTeNbCKMI —  CaMOCTOSITeNbHas  TBOpueckas  pabora

oOyyJaromuxcs;

— PeNpONYKTHBHBIA — O0ydYarOImuecss BOCIPOU3BOIST MOTyYEHHBIC 3HAHUS U
OCBOEHHBIE CIIOCOOBI ICITEILHOCTH;

— OOBSCHUTENBHO-UJUTIOCTPATUBHBIM — JI€TU BOCHPUHUMAIOT M YCBaWBalOT
rOTOBYI0 HH(OPMAIIHIO;
— YaCTUYHO-TIOUCKOBBIA — y4acTue JeTeil B KOJJIEKTUBHOM IOUCKE, PEUICHUU

IMOCTaBJICHHOM 3aJa4 COBMCCTHO C II€Aarorom.
MGTO}IBI, B OCHOBC KOTOPBIX JICKUT CII0C00 OopraHu3aluvu 3aHATHA:

— HaUSIAHBIM ~ (TOKa3  MYJIBTUMEOUNHBIX ~ MAaTEpUaNIOB, WJUIFOCTpaLUH,

HaOJI0/IeHNe, 1OKa3 (BBITIOJIHEHUE) TIeJarorom, pabora 1mo oopasity u Jp.);

— MPaKTHYECKUH (BBIMOTHEHUE paOOT MO MHCTPYKIITMOHHBIM YePTEKaM,
cXeMam | 1p.);

— CJIOBECHBIH (YCTHOE M3JI0XKEHUe, Oeceia, paccKas, JEKIUs U T.11.).

Meronpl, B OCHOBE KOTOPBIX JIEKHUT (opMa OpraHU3alUU JEATEIbHOCTH
oOydaromuxcsa Ha 3aHATHAX. [Ipu ocyimiecTBieHHH 00pa3oBaTEIBHOTO IMpoliecca
NPUMEHSIOTCS CIETYIOIINE METOBI:

—  TpoOJEMHOT0  W3JIOXKEHMs, HMCCIENOBATEIbCKUNM (11  pa3BUTHUS
CaMOCTOSITEJIbHOCTH MBIIIJICHUSI, TBOPYECKOTO TMOAX0Aa K BBHIMOJIHIEMON paboTe,
UCCJIEA0BATENbCKUX YMEHHN );

— OOBSICHUTENBHO-WUTIOCTPATUBHBINA (111 (GOpMHUpPOBAaHUS 3HAHUNW U 0Opasza
NEeNUCTBHN);

— PpEeNpONyKTUBHBINA (151 (QOPMUPOBAHHS YMEHUN, HABBIKOB W CIOCOOOB
NEeATEIbHOCTH );

— CIIOBECHBIM - paccka3, oObscHeHme, Oecena, nekuus (mis GopMUpOBaHUS
CO3HaHMs);

— CTUMYJIUPOBaHUs (COPEBHOBAHMS, BHICTABKH, MTOOIIPEHHUS).

I[lnanupyembie pe3ybTaThl

Obpazoeamenvhbie.

PesynbraTom  3aHsaTHl  Oyner  CHOCOOHOCTh,  OOydwalmuxcss K
CaMOCTOSITEJILHOMY PEUICHUIO psija 3a7ad C HMCHOJb30BaHUEM O00pa30BaTEIbHbBIX



KOHCTPYKIIMH, a TaKXKE€ CO3JaHHE TBOPUYECKHUX MPOEKTOB. KOHKpETHBIN pe3ynbTat
KQXJIOT0 3aHATHUS — 9TO POOOT WJIM MEXAHW3M, BBIMOJHSIONIUNA MMOCTABICHHYIO
3agauy. [IpoBepka npoBOAUTCA KaKk BU3YaJbHO — IIyTEM COBMECTHOTO TECTUPOBAHUS
KOHCTPYKLIMM, TaK M NyTEM H3Yy4YEHUS NOPOrpaMM U BHYTPEHHErO0 YCTPOWCTBA
KOHCTPYKIIMM, CO3JaHHBIX OOydJaromuMucs. Pe3ynbrarel Kakaoro 3aHsITHS
BHOCATCS MpernojaBaresieM B peUTHHToBY10 Tabnuily. OCHOBHOM cOCOO UTOrOBOM
MIPOBEPKU — PETYJISIPHBIE 3aU€Thl C U3BECTHBIM HA0OPOM MPONICHHBIX TEM.

Pazsusarowue.

N3MeHeHus B pa3BUTUU MEIKOW MOTOPUKH, BHUMATEIIbHOCTH, AKKYPATHOCTH
U OCOOCHHOCTEW MBIIUICHUS KOHCTPYKTOpa-u300peTaresis TMpOsBISIETCS Ha
CaMOCTOSITEIBHBIX 3aJlayaXx Mo MexaHuke. CTpPOUTEIbCTBO KOHCTPYKIMN U3
MHOKECTBA JIETAJICH SBIISIETCA PETYJSPHON NPOBEPKOM MOJTYUYEHHBIX HABBIKOB.

Haubonee spko pe3ynbTar MNpOSBISETCS NPH  CO3JaHUU  3aIlUTE
CaMOCTOSITEJILHOTO ~ TBOPYECKOTO TMpoeKTa. Takke, BaXHBIM IOKa3aTeyieM
JOCTHMKEHUSI PAa3BUBAIOLIMX PE3YJbTATOB SBISIETCA Pa3BUTHUE >KU3HEHHBIX W
COILIMAJIbHBIX KOMIIETCHIIHH.

Bocnumamenvhuie.
BocnurarenbHbIi pE3yiabTaT 3aHATUM MOXKHO CUHUTATh AOCTUTHYTBIM, CCJIN
06yqa10nmecx MMPOABIIOT CTPEMIICHUC K CaMOCTOSITEIbHOM pa60Te,

YCOBEPIIEHCTBOBAHUIO KOHCTPYKIUM, CO3/TAHUIO0 TBOPUYECKHUX MMPOEKTOB.
MexaHn3M OLIEHUBAHUSA 00Pa30BaTeJbHBIX Pe3yJbTATOB.
1. YpoBeHb TEOPETUUECKUX 3HAHUM.

— Huskuit ypoBenb. OOyuaromuiics 3HaeT (parMeHTapHO U3YYCHHBIN
MmaTepuan. M3nokeHue wmarepuaiia COWBUYMBOE, TpeOyroliee KOPPEKTHPOBKH
HaBOISAIITUMH BOITPOCAMHU.

— Cpennuit ypoBenb. OOydyarouuiicss 3HaeT W3y4YEHHBIM Marepuain, HO IS
MOJIHOTO PACKPBITUS TEMBI TPEOYIOTCS JOTIOTHUTEIBHBIE BOIIPOCHI.
— Bricokuii ypoens. OOyyaromuiics 3HaeT U3y4eHHbI MaTepuain. MoxeT 1ath

JIOTUYECKH BBIAECPKAHHBIA OTBET, JEMOHCTPUPYIOIIUN IMOJHOE BIaJCHUE MATEPHATIOM.
2. YpOBEHb IPAKTUYECKUX HABBIKOB U YMEHUM.

PaGota ¢ nuHCTpyMEHTaMH, TEXHUKA 0€301IaCHOCTH.

— Huskuit ypoBenb. TpeOyeTcs KOHTPOJIb Iejarora 3a BIMOJIHEHUEM MTPABUII 10
TEXHHUKE O€30IaCHOCTH.

— Cpennuii ypoBeHb. TpeOyeTcs mepuoauyuecKoe HAllOMHMHAHUE O TOM, Kak
paboTaTh C THCTPYMEHTAMHU.

— Bricokuii ypoBenb. YeTko u 6e30macHO paboTaeT HHCTPYMEHTAMH.
CnocoOHOCTh U3rOTOBJICHUSI KOHCTPYKIIAM.




— Huskuii ypoBenb. He MOXeT H3roTOBUTh KOHCTPYKLHIO MO cxeme 0e3
IIOMOIIIY IIeAarora.

— CpenHuil ypoBeHb. MOKET HM3rOTOBUTH KOHCTPYKIMIO IO CXE€MaMm IIpH
IIOZICKA3Ke Ieaarora.

— Bricokuii ypoBeHb. CriocoO€H caMOCTOSATENBLHO U3TOTOBUTH KOHCTPYKIUIO 1O

3aJaHHBIM CXCMaM.
CreneHb CaMOCTOSTEIBHOCTH M3TOTOBICHUS KOHCTPYKIIUH

— Huskuii ypoenb. TpebyeTrcst mOCTOSHHBIE MOSACHEHUS TleJjarora npu cOopke
Y IPOrPaMMHPOBAHUIO0 KOHCTPYKIIUH.

— Cpennuii ypoBeHb. HyxkmaeTcsi B IOSICHCHHH TOCJICI0BATEILHOCTH PaOOTHI,
HO CIIOCOO€EH I0ciIe OOBICHEHUS K CAMOCTOSITEIILHBIM JEUCTBUSAM.

— Bricokuii ypoBeHb. CaMOCTOSTEIBLHO BBITIOJIHICT OTEpPAIMK MPH COOPKE |
IPOrPaMMHPOBAHUIO KOHCTPYKIIHH.

@opmMbI MOABEIEHUSI HTOTOB PeaTH3aIHU 00pa30BaTETbHONH MPOrPaMMBbI

JUIss  BBISBJCHUS  YPOBHS  YCBOCHHSI  COJACPYKAHUS  MPOTPAaMMBI U
CBOCBPEMECHHOT'O BHECCHHSI KOPPEKIIMKM B 00pa30BaTEIIbHBIN MPOIIECC, MPOBOIUTCS
TEKYIIUH KOHTPOJIb B BHJIE€ KOHTPOJIBHOTO Cpe3a 3HAHWW OCBOCHHS MPOrpaMMbl B
KOHIIE OCBOGHHUSI MOAyJisi. MTOroBelif KOHTPOJb MPOBOAMUTCS B  BUJE
IPOMEXYTOYHOM (M0 OKOHYAHHUIO KaXKIOTro roja OOy4YeHHUs)) WIM HUTOrOBOM
aTTecTaluy (10 OKOHYAHUIO OCBOEHUS MTPOTPaAMMBI).

OOyyaroiuecss y4acTBYIOT B pa3JIMYHBIX BBICTABKAX W COPEBHOBAHMIX
MYHUIIMTIAIBHOTO, PETHMOHAJIBLHOTO M Bcepoccuiickoro ypoBHs. [lo oxoHuanuu
MOyJIsl 00yYaroIInecs: MPEACTaBISIIOT TBOPUYECKUN MPOEKT, TPEOYIONIUIA TPOSBUTD
3HAHMS ¥ HABBIKH 10 KIIFOYEBBIM TEMaM.

OpraHu3anMoHHO-NIeJarornyecKue yCIOBHUSI  peajiM3alNu
o0pa3oBaTe/IbHOM MPOTrPAMMBI.

Hay4no-meTonnueckoe obecrieueHne peanu3aiuy IporpaMMbl HalpaBIeHO
Ha O0ecTeYeHne MIUPOKOTO, MOCTOSHHOTO M YCTOMYMBOTO JIOCTYMa IJisi BCEX
YYaCTHUKOB 00pa30BaTEIBHOTO Tpolecca K 000l mHbOpMAaINK, CBI3aHHOW C
peanuzaiuell 00IIepa3BUBAIONICH MPOTpaMMBbl, TUTAHHUPYEMBIMH pPe3yJbTaTaMH,
opraHu3zanuei 00pa3oBaTeIbHOTO MPOIlecca M YCIOBUSIMH €T0 OCYIIECTBICHHUS.

CoruanbHO-TICUXOJIOTHYECKUE  YCIOBUSL  peanu3anud  00pa3oBaTenbHOM
MporpaMMbl 00ECIIEYNBAIOT:

— y4eT cnerupuKa BO3PACTHOTO MCUXO(PU3HIECKOTO PA3BUTHS 00yJAIOIINXCS;

- BapUATUBHOCTH HampaBJIeHUH COTIPOBOXKICHUS YYaCTHUKOB
00pa3oBaTeNLHOIO Mpollecca (COXpaHEHHE U YKPEIUICHHE IICUXOJOTHYECKOTO
3I0pOBbSl 00yJAIOIINXCS);



— (¢opMupoBaHUE IIEHHOCTH 3J0pPOBbsI M O€30MacHOr0 00pas3a KHU3HU;
muddepeHnuanys ¥ WHIUBHIyIH3aAIUs OOYYCHUS; MOHUTOPUHT BO3MOXKHOCTEH U
CIIOCOOHOCTEH 00YyJaroNUXCsl, BRISIBJICHUE M MOJACPKKA OJapCHHBIX JIETEH, ACTEeH C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBbS;

— (opMHupoBaHHE KOMMYHHUKATHUBHBIX HaBBIKOB B PAa3HOBO3PACTHOM cpeje U
Cpelie CBEPCTHUKOB.

— HanMuue KoM(OPTHOU pa3BUBaIOLIEl 00pa30BaATENbHOMN CPEIbI.

MarepuajibHO-TEXHH4YECKHUE YCJI0BHS. (0OecreueHue).

bazossiit Ha0op LEGO Mindstorms 8 mit.,

Pecypcubiit Habop LEGO 8 .,

HoyTt6yx 8 mr.,

IIpoexrop 1 mrT.,

[Tone nns po6oToB 5 mIT.,

3apsiIHOE YCTPOMCTBO S IIT.,

Kabumner, COOTBETCTBYIOIINN CaHUTAPHBIM HOpMaM Canllum.
[IpocTpaHcTBEHHO-TIpEAMETHAS cpelia (CTeHIbI, HATJISAHBIC TIOCOOHS U Ap.)

Kanposble yciaoBus peajin3anuy NporpaMmbl

[legaror qomoOTHUTENBHOTO 00pA30BaHUS, PEATU3YIOIINIA JaHHYIO IPOrpamMmy,
JOJKEH WMETh BbIcHIee TNpodeccuoHaNbHOE O00pa3oBaHHE WM  CpeJHEe
npodeccroHaibHOoe 00pa3oBaHKe B 00JACTH, COOTBETCTBYIOIIEH MPODUIIIO KPYKKa,
0e3 mpeabsBIeHUS TPeOOBaHUN K CTaXy paOoThI, MO0 BhICIIee podeccroHaIbHOe
oOpa3oBaHue WM CpeaHee NIpodeccHoHalbHOE 00pa30BaHUE M JIOMOJHHUTEIBHOE
npodeccroHaabHOe 00pa3oBaHue MO HanpapieHUo «O0pa3oBaHue U MeIaroruKay 6e3
IPEeAbSIBICHUS TPEOOBAHUM K CTaXy paOOTHI.

OueHo4YHbIE U METOANYECKHE MATEPHAJIBI.

Bcest onileHouHast cuctema IeTUTCs Ha TPU YPOBHS CIIOKHOCTH:

1. OOyuaromuiicss MOKET OTBETUTh Ha OOIHME BOMPOCHI MO OOJBITUHCTBY
TEM, C TIOMOIIBIO TIEJarora MOKEeT OCTPOUTh U OOBSICHUTH MPUHIIUT PaOOTHI OJTHOM
13 YCTaHOBOK (Ha BbIOOD).

2. OOyuaromuiicss OTBE4aeT Ha BCE BOIMPOCHI, MOJHUMAEMbIE 3a TEPHO
oOydeHusi. MOKET CaMOCTOSATEIBLHO MOCTPOUTh U OOBSCHUTH MPHUHIIMI ACHCTBUS U
0COOEHHOCTH JIF000M U3 MPEJIOKEHHBIX €My YCTaHOBOK.

3. OOyuaromuiicss OTBEYaeT Ha BCE BOMPOCHI, TMOJHUMAEMbIE 3a TEPHOT
oOydeHusi. MOXKET caMOCTOSTEIHHO MOCTPOUTh U OOBSICHUTH MPHUHIIUN JCHCTBUS U
OCOOCHHOCTH JII0OOM M3 TNPeMIOKEHHBIX €My ycTaHoBOK. Ho, pacnonaraer
CBEJICHUSIMUA CBEPX MPOTPAMMBI, MPOSIBISET MHTEpeC K Teme. [IposBuin HHUITMATHBY

MpU  BBHIMOJHEHUM KOHKYPCHOM palOOThl WM TMpoeKTa. BHOCHI TpeasioxKeHus,
HMMEIOIINE CMBICIT.



Kpome TOro, Becb Kypc JHeaMTCd Ha pasfeibl. Ycnexu oOydarolerocs

OIICHHUBAIOTC TaK KC W 11O pasaciiaM:

OoOecrieueHue

- Teopus;
—  NPaKTHKa;

—  KOHCTPYKTOpPCKasi M PAllMOHAJIN3aTOPCKas YacTb.

MeToauueckoe odecnedyeHue

nporpaMMbl  TpeAycMaTpUBaeT  HAJIUYUE  CIEIYIOIIUX

MCTOAUYCCKUX BUAOB NPOAYKIIUH:

—  DJIEKTPOHHbIE YUEOHUKH;

— OKpPAHHBIC BUACO JICKIUMU, Screencast (BKpaHHOG BUACO — 3aIllMCBIBAKOTCA
CKPHUHIIOTHBI (CTaTI/ILIeCKI/Ie KaJpbl 3I<paHa) B TMHAMHKC,

- BUJICOPOJIUKHU,

- I/IH(bOpMaIII/IOHHBIG MaTcpualibl Ha CaﬁTe, ITOCBAIIICHHOM }IaHHOﬁ

JOTIOTHUTENIbHOM 00111e00pa3oBaTeNbHON MPOrpaMMme;

- MYHBTHMCﬂHﬁHLIG HHTCPAKTHUBHBIC OOMAIIHUC pa6OTLI, BbIJaBaCMBbIC
o6yan01111/1Mc51 Ha Ka>XJI0M 3aHATHH.

YUYEBHbBIN IUIAH
1 rox o0yuenust

paccrosiHusi. OOHapyxeHHe

Ne | Ha3zpanue pasgesa, TeMbl KosmnuecTBo yacos Dopmbl
n/n Bcero | Teopus | IIpaktuka| CamocTtosiTenpHas | arrecTanuu/
IMOATOTOBKA ™ KOHTPOJIsST**
Texauka 6€30I1aCHOCTH, 3 1 2 0 VCTHBIH onpoc,
1. | BxomHO#M KOHTPOIH. OCHOBBI peduiekcus
paboOTHI C KOMITHIOTEPOM.
Cpena mporpaMMHUpOBaHHS 3 1 2 0 DpOHTANBHBIH,
Lego Mindstorms EV3. VHIIMBUTY AITbHBIH
2. | 3HaKoMCTBO ¢
KoHcTpykTopoM Lego Mind-
storms EV3.
Anroputmsl. C6opka 3 1 2 0 DpOHTAIBHBIH,
3 6azoBoii Mozenu. IlepBas HH/IMBHTya IbHBII
" | mporpaMma: IBH)KEHHE 110
npsmMoil. biok «Oxunanue».
4 Hatuuk kacanus. [IpocTeie 3 1 2 0 OpOHTATBHEIH,
" | peakuun. biok «3ByK». VIHINBU/1yallbHbIi
5 VY apTpa3ByKoOBON AATUUK 3 1 2 0 DpOHTANBHBIH,

WHIWBUAYaTbHBINA




00BbekToB. biok «{uKmy».
brok «Okpany.

Jatuuk nisera. KannOposka DpOHTAIBHBIIA,
6. | 1 pacrio3HaBaHHE LIBETA. MH/IMBH/ya IbHBII
bnok «Ilepexntouatensy.
I'mpockonnyeckuii 1aTUUK. OpoHTaTBHBIH,
7. | Tounblie MOBOPOTHI U UHIUBUTyabHBIH
OpHEHTAIIUAL.
JBv>xeHue no JIMHUU. OpoHTaTBHBIH,
KanmbpoBka JaTynKa 1BeTa. MH/IMBHyaIbHBII
8. | CopeBHOBaHUE
«CregoBaHue 10 JIMHUH.
I'oHkHM po6GOTOBY.
9 HBuxenue no quHuy, 11— OpoHTaNBHBIH,
" | perymsrop. WHMBUyalbHbIH
10 Hewxenue no muauu, 1111 — ®OpoHTaNTBHBIH,
" | perymsTop. WHMBUyalbHbIH
KombunupoBanue DpoHTANTBHBIH,
11. | narunkoB. CopeBHOBaHHE VH/IMBH/TYalIbHBIN
«Pobo-cymom.
12 IIpoMexyTOUHBIA KOHTPOIIb. OpoHTaNbHBIH,
' MHAUBUYaJIbHbII
Jlabupunt. J[pmwkenve B DpoHTATBHBIIA,
13. | nmabupunre. Coopka MH/IMBHTyaIbHbIH
JEICTBYIOIIEH MOAEIH.
3yOuaTsie iepeaadn u DpOoHTATBHBIIA,
14. | penykropbl. CopeBHOBaHUE UH/IMBHTyAITbHBINA
«["OHKH TI0 TIPSIMOID».
PemenHbIe 1 LIETHBIE OpoHTAaTBHBIH,
15. | nepenaun. Coopka MHIUBUIYaIbHbIH
JEICTBYIOIIEH MOAENH.
KpupommnHo-maTyHHbIE DpOHTANBHBIH,
16 MexaHn3Mmsl. [lararomme MH/IMBH/YalIbHBIN
" | poborer. COopka
JEHCTBYIOIIEH MOAEIH.
IlogbemMHBIE MEXaHH3MBI U DpOHTAJIbHBIH,
17. | manunynstopel. COopka UHIMBUYaTIbHBIH
JEICTBYIOIIEH MOAEIH.
KomOunnpoBanue DpOoHTANBHBIH,
18. | natunkoB. CopeBHOBaHUE UHMBUYaTbHBIH
«KerenbpuHry.
19 TBopueckas cOopka: DpOHTAJBHBIH,
" | cOOCTBEHHBIN MEXaHU3M. MH/IMBHya IbHBII




Ilepemennas. [eiicTtBus c

OpOHTAJIBHBIH,

20. | nepemenubIME. biok UH/IUBUTyaTbHBIH
«MatemaTuka.
21 Jlornyeckue onepanuu. OpoHTaNbHBI,
' UHUBUAYaJIBHBIN
OOMEH JaHHBIMHU. DpPOHTANLHBIH,
22. | JlucraHIMOHHOE VH/IMBH/TyalIbHBINA
yIIpaBJICHHE.
23 Mogenu 6e3 MOTOpa. DpPOHTAILHBIIA,
' PIHI[PIBPII[yaJ'II:HLIﬁ
KoucrpynpoBanue u OpoHTATbHBIH,
24. | mporpaMMHpOBaHNE VH[IMBUIYATIbHBIH
poOOTOR.
KoucrpynpoBanue u OpoHTATbHBIH,
25. | mporpaMMHupoOBaHHe WH/IMBHTYyaTbHbIH
poOoTOB.
KoncrtpyupoBanue u ®OpoHTaNBHBIH,
26. | mporpaMMHpOBaHHE WH/IMBHTYyaTbHbIH
poOoTOB.
KonctpyupoBanue u OpoHTaNbHBIH,
27. | mporpaMMHpOBaHHE WH/IMBHTYaTbHBIN
poOoTOB.
KonctpyupoBanue u OpoHTaNbHBIH,
28. | mporpaMMHpOBaHHE WH/IMBHTYaTbHBIN
poOOoTOB.
KoHucrpynpoBanue u OpoHTaNBHBIH,
29. | mporpaMMHpOBaHIE WH/IBHTyATbHBIN
poOOoTOB.
KoHucrpynpoBanue u OpoHTaNBHBIH,
30. | mporpaMMHpOBaHNE WH/IBHYaJIbHBIN
poOoTOB.
31 Bri6op Temsl ipoekTa. DpOHTANBHBIH,
" | IlocranoBka 3amaym. WHMBUIYaTbHBINA
32 Pazpabotka u coopka DpOHTANBHBIH,
" | mpoekTa. MH/IBHYaJIbHBINH
33 [IporpammupoBanue DpOHTANBHBIN,
" | mpoekTa. WH/IBHYaJIbHBIN
34 TecTupoBaHue U OTIAJKA DpOHTAJIbHBIH,
' HHZ[HBHﬂyaJIBHBIﬁ
35 [loaroroBka npe3eHTanuu DpPOHTABHBIH,

WHIWBUAYaITEHBINA




3ammTa MpoeKTOB. 3 1 2 0 IpesenTarust
Hrorosoe 3ansitue MPOEKTA.

Hroro 108 36 72 0

* npu Hanuuuu

** yrazvieatomes @opmbl nodgedeHUsT UMO208 OCBOEHUSl KANCO020 pazoend (3auémol,
NpoeKmvl, KOHKYPCbl, bICTAGKU U M.N.) U CPeOCmea KOHmMpO.s (mecmovl, MEopyecKue
3a0aHUsl, KOHMPObHblE pabomvl U M. N.)

COJIEP’KAHUE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Tema 1. Texnuka 6€30MacHOCTH, BXOIHON KOHTPOJIb. OCHOBBI pabOTHI C
KOMITBIOTEPOM.

Tema 2. Cpena nporpammupoBanus Lego Mindstorms EV3. 3nakomcTBO ¢
koHCcTpykTOopoMm Lego Mindstorms EV3.

Tema 3. Anroputmel. Coopka 6azoBoi mozenu. [lepBas nporpamma: IBUKEHHE TT0
npsamoil. binok «Oxumanuey.

Tema 4. Jlatuuk kacanus. [Ipocteie peakiuu. biok «3ByK».

Tema 5. YnpTpa3BykoBoii natduk pacctossaus. OOHapykeHne 00beKToB. biiok
«qukm». binok «kpany.

Tema 6. [aTumk nera. KanmuOGpoBka u pacno3HaBanue 1pera. biok
«Ilepexnrodarenn.

Tema 7. I'mpockonuueckuii 1aTyuk. TouyHbIE TOBOPOTHI U OPUEHTALIMSI.

Tewma 8. [IBmwxenue no muanu. KamnbpoBka naturka nisera. CopeBHOBaHHE
«CrnenoBaHue 1o JUHUU. [ OHKU poOOTOBY.

Tema 9. JIBuxkenue no iuuuu, [1 — perynsrop.

Tema 10. [IBuxenue no munuu, [1/1 — perymnsrop.

Tema 11. KomGunupoBanue natunkoB. CopeBHOBaHuEe «P0o00-cymo.

Tewma 12. [IpoMexyTOUHBINA KOHTPOJIb.

Tema 13. Jlabupunt. [Imxenue B nabupunre. CO0pka IecTBYIOIICH MOEINH.
Tema 14. 3y6uatsie nepenaun u peaykropbl. CopeBHOBaHHE «[ OHKHU MO MPSIMOI».
Tema 15. Pemennsie u nienHsie nepenaun. COopka AecTBYIOIIEH MOENH.

Tema 16. KpuBomunso-maTtyHHble Mexanu3Mbl. aratoniie po6otsl. COopka
JEUCTBYIOLIEN MOJIEIIH.

Tema 17. ITogbeMHbIE MEXaHU3MBI U MaHUITYJIATOPbI. COOpKa eficTByrOIIEH MOeH.
Tema 18. KomO6unupoBanue narurko. CopeBHOBaHuE «KereabpuHr».

Tema 19. TBopueckas cOopka: cOOCTBEHHBII MEXaHU3M.

Tema 20. [lepemennast. JleiictBust ¢ nepeMeHHbIMU. biiok «MaTtemaTtukay.




Tema 21. Jloruyeckue onepamum.

Tema 22. OOMeH nanHbIMH. J[MCTaHITMOHHOE YIIPaBIICHUE.
Tema 23. Monenu 6e3 MOoTOpa.

Tema 24. KonctpynpoBaHue u nporpaMMupoBaHue poOOTOB.
Tewma 25. KoncTpynpoBaHue u mporpaMMupoBaHue poOOTOB.
Tewma 26. KonctpynpoBaHnue u mporpaMMupoBaHue poOOTOB.
Tewma 27. KonctpynpoBaHue u mporpaMMupoBaHue poOOTOB.
Tewma 28. KonctpynpoBaHue u mporpaMMupoBaHue poOOTOB.
Tema 29. KonctpynpoBaHnue u mporpaMMHUpOBaHUE POOOTOB.
Tema 30. KoncTpyrpoBanue u nporpaMMupoBaHie poOOTOB.
Tema 31. Boi6op Temsl npoekta. [locTaHoBKa 3a1a4u.

Tema 32. Pa3zpaboTka u cOopka mpoekra.

Tema 33. [IporpammupoBaHue poeKTa.

Tewma 34. TecTupoBaHHe U OTIAKA.

Tema 35. [loaroroBka npe3eHTaIuy.

Tema 36. 3amura nmpoektoB. MIToroBoe 3aHsitue.

KAJIEHJIAPHBIN YUEBHBIN T'PA®UK

Ne PexxuMm nestenpHOCTH AnantupoBaHHas JOTOJHUTEIIbHAS
o01reoO6pa3oBaTebHasI
oO1epa3BUBaroIas mporpaMma
TeXHUYECKOU HAMPABICHHOCTH
«PoboToTexXHUKA»
1. Hauano yue6GHoro roma 1 ceHTs0ps
2. [TpomomKUTETLHOCTD 36 y4eOHBIX HEeJeIb
y4eOHOT0 TIepro/ia
3. [TpomomKUTETLHOCTD YICOHOM 5 mHeun
HEJIeTN

4. |llepnoIMYHOCTD YUEOHBIX 3aHATUN 1 pa3a B HeaenO

d. KonuuaecTBo yacos 108 gaca

6. OkoHuaHHE Y4eOHOTO Toj1a 31 mas

7. |Ilepuon peanu3zaluuu NpoOrpaMmsl 15.09.2026-31.05.2027

BocnurarenbHasi pabora
BocrnurarepHBIE  KOMIIOHEHT  OCYIIECTBISICTCS [0 CIICAYIOUIUM
HaNPAaBJICHUSAM OPTaHU3AIMHA BOCTIMTAHUS W COIIMATTU3AIUN 00 yJaIOIINXCS:
1)  rpaxIaHCKO-IaTPHOTHYECKOE;
2)  HPaBCTBEHHOE M JYXOBHOE BOCITHTAHUE;
3)  BOCHHTaHWE MOJOKUTEIBHOTO OTHOIICHUS K TPYAY U TBOPUYECTBY;
4)  WHTCIUICKTYaJIbHOE BOCITUTAHHE;



5)
6) mpaBOBOE BOCHHMTAaHUE U KYJIbTypa 0€30MacHOCTH;

7) BOCIIUTAHUE CEMENHBIX 8) dbopmupoBaHue
KOMMYHHUKATUBHOUM KYJIBTYPbI; 9) SKOJOTUUYECKOE BOCITUTAHHUE.

310pOBbecOeperaroiee BOCIUTaHuE;
IICHHOCTEM;

Hens —  ¢dopmupoBanue JUYHOCTH €
MHPOBO33PEHYECKUM KPYTr030pOM, C CEPHE3HBIM 0araxoM TEOPETUICCKUX 3HAHUH U

IMPAaKTUYCCKHUX HABBIKOB.

rapMOHUYHOU IAPOKUM

Ucnonwzyembie hopmbl BocHUTATEIbHON pabOTHI: BUKTOPWHA, IKCKYpPCHUH,
UTPOBBIE TPOTPAMMBI, JUCITYTHI.

Mertopsi: Oecena, MUHU-BUKTOPHHA, HAOIIOICHUS, CTOJIKHOBEHUS B3TJISIOB U
MO3ULINH, IPOCKTHBIN, TTOUCKOBBIN.

[manupyembiii  pe3yJibTaT: IMOBBIIMIEHHWE MOTHUBAUMU K TEAaTPAIbHOMY
UCKYCCTBY W JIMYHOCTHOMY pPa3BUTHIO; C(HOPMHUPOBAHHOCTh HACTOMYMBOCTU B
JOCTHKEHUU 1EJIM, CTPEMJIEHUE K IIOJYYEHUIO KAady€CTBEHHOTO 3aKOHYEHHOTO
pe3yibTata; yMeHue padboTaTh B KOMaHJe; C(OPMHUPOBAHHOCTH HPABCTBEHHOTO,

IMO3HABATCIIbHOI'O 1 KOMMYHHKATHUBHOT'O ITOTCHIIHMAJIOB JIMYHOCTH.

KanenaapHblii JIaH BOCIIUTATEIbHON PadoThI

No | Hazanue meponpusiTusi, Hanpasnenus dopma Cpoku
/i cOOBITHS BOCIIUTATEIbHOU pabOTHI MIPOBEACHUS | IPOBEACHUS
1. | UHCTpyKTAOXX TO TexHUKe| be3omacHoCTh U 310pOBBIi B pamkax CeHts16pb
0€301acHOCTH TIpH paboTe 00pa3 )KU3HU 3aHATHI
c
KOMIIbIOTEpaAMU
POOOTOTEXHUYECKUM
KOHCTPYKTOPOM, IpaBUiIa
MIOBEJICHUS HA 3aHATUAX
2. | becena o coxpaneHuu I'paxnanckonarpuotudeckoe | B pamkax | CentsaOpbmaii
MaTepuaibHbIX IEHHOCTEH, | BOCIIMTAHNUE, HPAaBCTBEHHOE 3aHATUN
OepeXKHOM OTHOIICHUH K BOCIIUTAHHE
000pyI0BaHHUIO
3. | 3amuTa npoekToB BHYTpU | HpaBcTBeHHOE BOCIHTAaHUE, B pamkax | OxTs6pb-mait
CPYIIIBI TPYJIOBOE BOCIIUTAHUE 3aHATUN
4. | Yyactue B COPEeBHOBaHHUAX Bocnuranune B pamkax | Oxta0pb-maii
Pa3JIMIHOTO YPOBHA HHTEJUICKTYyaJlbHO- 3aHATUN
[I03HABATEJIbHBIX NHTEPECOB
5. | becena o mpa3aHuke I'paxxnanckonarpuotndeckoe,| B pamkax ®espanb
«/leHb 3amIMTHUKA 3aHATHI
OteuecTBan




HPABCTBEHHOE U JTyXOBHOE
BOCITUTAHUE, BOCITMTAHNC
CEMENHBIX IIEHHOCTEN

6. becena o mpaznnuke «8 I'paxxnanckonarpuoruyeckoe,| B pamkax Mapt

MapTa» HPaBCTBCHHOC 1 TyXOBHOC 3aHSITUN

BOCIIMTAaHUE; BOCIIUTAHUEC
CEMEHMHBIX IIEHHOCTEH

7. | OTKpbITBIE 3aHATUS LIS Bocnuranue B pamkax [exabpp,
poauTesen IIOJIOXKUTEIBHOTO 3aHATUN Mau
OTHOLIEHMS K TPYAY U
TBOPUYECTBY;
UHTEJUIEKTyalbHOE
BOCIIUTAHMUE;
dopMupoBaHue
KOMMYHHUKAaTUBHOW KYJIbTYpbI

Cnucok JurepaTypsbl
HopmaTnBHBIE IPABOBLIE AKTHI

1. denepanbHbIi 3aKk0H «O0 oOpazoBanuu B Poccuiickoit denepanumny ot
29.12.2012 Ne 273-D3.
2. Vka3 Ilpe3unenta Poccuiickoit @enepannu «O Mepax no peaausaluu

roCy/IapCTBEHHOM TMOJMTUKU B 00sacTu obpazoBanust M Hayku» oT 07.05.2012 Neo

599

3. Vka3 Ilpesunenra Poccuiickoit ®@enepaunn «O MeponpUATHIX IO
peanu3anuy rocyIapcTBEHHON COIMalbHOM MOIUTUKM» OT 07.05.2012 Ne 597.
4, [Ipuka3z MununcrepcrBa npocsemienus: Poccuiickoit @enepannu ot 27

utonss 2022 rtoma Ne 629 "OO6 yrBepxknenun Ilopsigka opraHuzanuu U
OCYIIECTBJICHHsI ~ 00pa30BaTENbHON  ACATEIBHOCTH 1O  JIONMOJHUTEIHHBIM
o01reo0pazoBaTeIbHBIM MporpaMMam”

o. [ToctanoBnenue [ maBHOro rocy1apcTBEHHOTO CAaHUTapHOTO Bpaya PO
ot 28.09.2020 Ne 28 «O6 yrtBepxaeHun canutapubix npasun CII1 2.4.3648-20
«CaHUTAapHO- 3MUAEMHUONOTHYECKUE TpeOOBaHUSI K OpraHu3allMi BOCIUTAHUSA WU
oOydYeHMsI, OTABIXA M 03I0POBIICHUS JIETEH U MOJIOICIKI».

6. Pacnopsixenne  llpaButensctBa  Poccumiickorr  @enepaunmu  OT
31.03.2022 roma Ne 678-p «0O6 yrBepxknaenuun KoHuenmuu pa3BuTus
JOTOJIHUTENbHOTO 00pa3zoBaHus aerer 10 2030 rogay.

7. [Ipukaz MunuctepctBa oOpazoBanusi KainHuHrpaackoit o6i1actu ot
26 urona 2022 roga Ne 912/1 "O6 ytBepxkaenun I[lnana pa®oTel 1o peanuszanuu



KoHuenuuu pa3BuTust JoNOJHUTENbHOTO oOpa3zoBanus nereit 10 2030 roxa, I atan
(2022 - 2024 rompl) B Kamununrpajackoi oOnactu u lleneBbIX moka3aTtenei
peanuzanuu KoHieniuu pa3Butust AOMOJHUTENLHOTO oOpa3oBanus aeteit 1o 2030
roja B Kanununrpanackoit obnactu”

JLiist meyiarora AOMOMHUTEIBHOIO 00pa30BaAHUS:
1. A6ymkuH, JI.b. [legarornueckuit STEM-napk MI'TIY / JI.b. AOymikun
/l adopmaTtuka u odpazopanue. UHDO. - 2017. - Ne 10. - C. 8-10.

2. AnekceeBckuii, [I.LM. PobGoToTexHudeckas peaqusamusi MOJICIbHON

NPaKTUKO-OPUEHTUPOBAHHOW  3amady 00  ONTHUMAIbHOW  OECHUIOTHOM
TpancnoptupoBke rpy3os / [LLU. Anekceesckuii, O.B. Akcenosa, B.1O. bonpsikos //
HNudpopmatuka n odbpazosanue. MHDO. - 2018. - Ne 8. - C. 51-60.

3. benbkos, J[.M. 3aganus 061acTHOTO OTKPBITOTO CKA30YHOT'O TypHHpPA
no poOotorexunuke / J.M. benvkoB, M.E. Kosnosckux, W.H. Cnunkuna //
Nudopmatuka B mkosne. - 2019. - Ne 3. - C. 32-39.

4, benbkos, JI.M. 3aganus TypHupa no podororexuuke "Aromkosna" /
J.M. benskoB, M.E. Ko3nosckux, N.H. Cnunkuna // UadopmaTuka B mIKoJe. -
2019. - Ne 8. - C. 25-35.

5. I'amatonosa T.E. Cranp unxenepom // T.E. 'anaronosa // I'amakTuka,
2019.

JU1st 0OVYAOIIMXCS U POJIUTEIICH

6. Kurynuna, M.I1. OnbIT npruMeHeHUsT pOOOTOTEXHUYECKOT0 Habopa
"Po660" B mpoekTHOW agesrenbHOCTH oOydaromuxcs / M.IL. Xurynuna //
Nudopmatuka B mkosne. - 2019. - Ne 6. - C. 59-61.

7. Mupomuna, T. ®. OOpa3oBaTenbHas poOOOTOTEXHHKA Ha YypOKax
nH(OpMaTUKHU U (PU3HKE B CPEIHEH MIKOJIE : yaeOHO-MeToanueckoe nmocooue / T. D.
Mupomuna. — Yensiounck : Barmsia, 2011. — 345 ¢. — Tekcr : HemocpeICTBEHHBIH.
S, po6ort. Aitzek AzumoB. Cepus: bubnuoreka npukimtouenuii. M: Dxcemo, 2002.

8. Tapanarta, B.B. PoOoTroTexHu4Yeckre MPOEKThl B IIKOJIbHOM Kypce
undopmatuku / B.B. Tapanara / Uadopmartuka B mkone. - 2019. - Ne 5. - C. 52-56
16. ®unmunmos, C. A. Po6oTorexnuka s aeteit u poaureneii / C. A. OUIUIIOB. —
Canxrt-ITetepOypr : Hayka, 2013. — 319 ¢. — Tekct : HemocpeICTBEHHBIMH.

17. Xamaea, C.C. Opra"uzamus KBecTa [JJs 3HAKOMCTBa
oOydJarommxcs ¢ WHHOBaMOHHBIM obopymoBanuem / C.C. Xamaesa, P.A.
Ianun, O.A. [Temmkuna // Uadopmatuka B mkone. - 2019. - Ne 2. - C. 13-17.

HNHTEepHET-pECYPCHI:

18.  https://make-3d.ru/articles/chto-takoe-3d-ruchka/

19.  http://3dtoday.ru/wiki/3d_pens/

20.  https://mysku.ru/blog/china-stores/30856.html




21.  https://geektimes.ru/company/top3dshop/blog/284340/
22.  https://habrahabr.ru/company/masterkit/blog/257271/
23.  https://www.losprinters.ru/articles/trafarety-dlya-3d-ruchek
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