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1. HIOACHUTEJIBHAA 3AIIMCKA

JononHuTenbHas obmieoOpa3zoBaTeiabHasi oOIIepa3BUBaroOIias MporpaMma
pa3zpabotana B cooTBeTCTBUU ¢ DesiepaibHbIM 3aKOHOM OT 29.12.12 1. Ne273-03
«O0 obOpazoBanun B Poccuiickoit ®deneparumny; MnpukazoM MHHHCTEPCTBA
obOpazoBanus u Hayku Poccuiickoit ®@enepanuu (Munoopuayku Poccum) ot 09
HOs10ps 2018 r. Ne 196 1. MockBa «O06 yrtBepxknenuu I[lopsiaka opraHuzaunuu u
OCYUIIECTBJICHUSI  00pa3oBaTEeIbHOM  JEATEIBHOCTH MO  JIONMOJHUTEIHHBIM
o0mreoOpazoBaTenbHBIM MporpaMMamy; KoHienuen pa3BuTHs JOTOTHUTEIHLHOTO
oOpazoBanus neteit B Poccuiickoit @enepaium, yTBEpKACHHONW PacOpsKEHUEM
[IpaButensctBa P® ot 4.09.2014 1. No  1726-p;  caHuTapHo-
AMUAEMHUOJIOTHYECKUMU TpaBuiaMu U HopmaTtuBamu 2.4.4.3172-14 «TpebGoBanus
K YCTPOMCTBY, COAEPKAHUIO U OpraHU3alluu pexuMa paboThl 00pa30oBaTEIbHBIX
OpraHu3aldid  JIONOJIHUTENBHOTO  oOpaszoBaHus  geted  (yrB.  [7aBHBIM
rOCyJapCTBEHHBIM CaHUTapHBIM BpauoM P® ot 04.07.2014 1. Ne 41);
['ocynapcTBenHo nporpammoit PO «Pazputue obpazoanus Ha 2013-2020 rojsi,
yTBepxkIeHHOM mnocTaHoBieHueM [IpaButenbctBa PO ot 15.04.2014 r. Neo 295;
Crparerueii ”HHOBalMOHHOTO pa3BuTusa Pocculickoil denepanyii Ha NEPUOM 0
2020 ronma, ytBepxkIeHHbIM pacnopsbkeHueM IIpaButensctBa PO ot 08.12.2011
roga No 2227-p; denepalibHON 11€JIEBOM MPOrpaMMOl pa3BUTHS O0Opa30BaHUs Ha
2016-2020 roxwi, ytBepxkaeHHoU I[locranoBnenuem IlpaButensctBa P® o1
23.05.2015 roma Ne 497; Ycraom ['OAY J1O SO LleHTpa AETCKO-FOHOLIECKOTO
TEXHUYECKOTO TBOPYECTRA.

CoBpemMeHHBIN 1(S0)5 (O pa3sBUTUA oOlecTsa  XapakTepu3yeTcs
MaclITaOHbIMA H3MEHEHUSIMH B OKpY)KAlOUIEM MHUpPE, BIEKYIIUMH 3a COOOM
NEPECMOTP COLMANBbHBIX TpeOOBaHMI K OOpa30BAHMIO, MPEAINONAraloIIUMHU €ro
OPMEHTALMI0O HE TOJIBKO Ha YCBOEHHE OOYYaIOMIMMCS ONpPENEIEHHON CyMMBI
3HaHUM, HO U Ha Pa3BUTHE €T0 JIMYHOCTH, a TAKKE OBJIAJICHHE METAPEeIMETHBIMU
KOMIETEHIUSIMHU. BONbIIMMU BO3MOKHOCTSIMU B Pa3BUTUU JINUHOCTHBIX PECYPCOB
IITKOJILHUKOB 00J1aJ1aeT MOJATOTOBKA B 00J1aCTH POOOTOTEXHUKH.

OBOJIIONMSI  COBPEMEHHOTO OOIecTBAa W MPOM3BOACTBA 00YCIOBHIIA
BO3HMKHOBEHHWE M pa3BUTHE HOBOIO Kjacca MalluH — poOOTOB, U
COOTBETCTBYIOIIIETO HAYYHOTO HamNpaBJIeHHUs — poOOTOTeXHUKH. PoOoTOTEXHMKA —
MHTEHCUBHO DPa3BUBAIONIASICA HAYYHO-TEXHUYECKas AUCUUIUIMHA, U3ydarolas He
TOJBKO TEOPHUIO0, METOJbI pacueTa U KOHCTPYMPOBAHHUS POOOTOB, UX CUCTEM U
AJIEMEHTOB, HO M TMpPOOJIEeMbl KOMIUIEKCHOW aBTOMATH3allMM TPOW3BOJACTBA U
Hay4YHBIX UCCJICIOBAHUI C TPUMEHEHHEM POOOTOB.

Hacrosimass  oOmreoOpa3oBarenbHas — oOliepa3BUBaiomias  Mporpamma
JIOTIOJITHUTEJILHOTO 00pa30BaHUs JACTEH MMEET TEXHUYECKYI0 HANPABJIEHHOCTH U
npeaycMaTpUBaeT pa3BUTHE HE TOJIBKO MPO(ecCHOHATBHBIX KOMIIETEHIIHA,
TaKuX KaK HaBbIKM  HAYaJbHOTO TEXHHYECKOTO  KOHCTPYMPOBAHUS U
MpOrpaMMHUPOBAaHUsS, O3HAKOMJICHHE C OCHOBaMHU aJTOPUTMHU3ALNHU, Pa3BUTHE
a0CTPAKTHOT'O MBIIUICHUS, HO U YHMBEPCAJbHBIX KOMIIETEHIMA — HABBIKOB, HE
CBS3aHHBIX C KOHKPETHOW TMPEAMETHOW OOJacCThi0, TaKWMX KaK pa3BUTHE



TBOPYECKUX CIIOCOOHOCTEN neTel, M300peTaTeIbHOCTH, yMEHHE padoTaTth B
KoMaHjie, padboTaTh ¢ HHpopMaIue.

Buja nporpammel: MoauduImpoBaHHasl.

Karteropuss o0yuyawmmxcsi: nporpamMma IMpeAHazHayeHa i paboOThl C
obyuatonumucs 9-13 ner (3-6 kiaccel 0011c00pa30BATEILHOM IITIKOJIBI).

AKTYaJIbHOCTH IPOrpaMMbl 00YCJIOBIIEHA COITMATIBHBIM 3aKa30M 00IIeCTBa
HAa TEXHUYECKU TPAMOTHBIX CIEHHMAIMCTOB B 00JacTU POOOTOTEXHHKH,
MaKCUMaTbHOU 3(P(HEKTUBHOCTHIO PA3BUTHS TEXHUYECKUX HABBIKOB CO MIKOJIHLHOTO
BO3pacTa; Mepeaadyel oOyJaromuMcs CII0KHOTO TEXHHMYECKOTr0 MaTrepuana B
MPOCTON  NOCTYMHOW ¢dopMe; peanu3anuell JIMYHOCTHBIX IMOTPEOHOCTEH W
KU3HCHHBIX IUIAHOB; peaM3alyeil MPOEKTHON NMeATeIbHOCTH MIKOJLHUKAMH Ha
0a3ze COBpPEMEHHOr0 OO0OpYJOBaHHUS, a TAKXKE MOBBIINICHHBIM HHTEPECOM JeTei
IITKOJTBHOTO BO3pacTa K pOOOTOTEXHHKE.

Hcrnonb3oBaHrne COBPEMEHHBIX MEJArOrHYeCKUX TEXHOJOTUM, METOJO0B U
MPUEMOB; PA3IMYHBIX TEXHUK U CIIOCOOOB pabOTHI; COBPEMEHHOTO 000PY/I0BaHN,
MO3BOJISIONIETO UCCIIEI0BaTh, CO37aBaTh U MOJCIHPOBATh PA3IUYHbIE OOBEKTHI U
CUCTEMBI U3 00JacCTH POOOTOTEXHUKHU, MAIIMHHOTO OOYYEHHUS U KOMIIbIOTEPHBIX
HayK, 00eClIeYnBaeT HOBU3HY IPOrPaAMMBbI.

Ileparornyeckasi Hejieco00Pa3HOCTb MPOTPAMMBI.

B mporecce KOHCTpyHpoBaHHS U NPOTPAMMHUPOBAHUS  YIIPABIISIEMBIX
Mojiesiell o0ydaronuecs Moay4yaT JONOJHUTEIbHbIE 3HAHUS B 00JacTH (PU3MKH,
MEXaHUKH W WHOOPMATHKHA, YTO, B KOHEYHOM HTOTE, HW3MCHHT KapTHUHY
BOCIIPUATUS WMH TEXHWYCCKUX JUCIUIUIMH, TEPEeBOAS WX W3  paspsna
YMO3PUTEIBHBIX B Pa3psiI MPUKIIATHBIX.

OCHOBHBIC TPHHIWIBI KOHCTPYMPOBAHMS TPOCTEHIITMX MEXaHHMUECKHX
CUCTEM W  alTOPUTMBI HMX AaBTOMATHYECKOTO  (PYHKIMOHMPOBAHUS IO
YIOPABJICHUEM TMPOTPAMMHUPYEMBIX KOHTPOJUIEPOB, IMOCTY>KAaT XOPOIIEeH MOYBOU
JUTSI TIOCTIEAYIOIIETO OCBOEHHUS 00Jiee CJI0KHOTO TEOPETUYECKOT0 MaTepuaa.

1.1. Hean u 3agaun

Ilenv: pa3BuUBaTh TEXHWYECKUE, TMIO3HABATEIBHBIE W  TBOPYECKHE
CIIOCOOHOCTH OOYy4YaromMXcs B MPOIECCe H3YYEHUS OCHOB POOOTOTEXHUKH U
IPOEKTHO-UCCIIE0BATENbCKON eI TEIbHOCTH.

3aoauu:

1. Obyuarowue:

— U3YYUTH COCTOSIHHE U MEPCIEKTUBBI POOOTOTEXHUKH B HACTOSIIEE BPEMS;

— W3YYUTh MPUHITUIIBI PAOOTH pOOOTOTEXHHUECKHUX JIEMEHTOB,

- O0y4HuTh BIAJEHUIO TEXHUYECKOW TEPMHHOJIOTHEH, TEXHUYECKOU
IPaMOTHOCTH;

- 00y4HUTh OCHOBaM MPOCKTUPOBAHMS, MOJCIUPOBAHUS, KOHCTPYHUPOBAHUS
POOOTOTEXHUYECKUX YCTPOMCTB;

— U3YYUTh MPUEMBI U TEXHOJOTUHU Pa3pabOTKU MPOCTEUIINUX aITOPUTMOB U
nporpammupoBanus Ha koHCTpykTope LEGO MINDSTORMS Education EV3;
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- (popmupoBaTh yMEHHE TIOIB30BATHCA TEXHUUYECKOW JINTEPATypOH,
paboTaTh ¢ uH(pOpMaIIHEH.

2. Pazeusarowue:

— (opMHUPOBATh UHTEPEC K TEXHUUECKUM 3HAHUSAM;

— CTUMYJIIPOBAaTh  IIO3HABATEJIIBHYID WU TBOPYECKYK)  AKTHBHOCTH
oOyyarolmuxcs  MOCPEJCTBOM  BKJIIOYEHMS HMX B pa3jMuHble  BHJIBI
COPEBHOBATEIILHON U KOHKYPCHOM JIESITEBbHOCTH;

— pa3BUBaTh HABBIKU MCCIEA0BATEIBCKON U IIPOEKTHOU IESITENBHOCTH;

- pa3BuBaTh Yy OOy4alolIUXCi MamsATh, BHUMAaHUE, JIOTUYECKOE,
IIPOCTPAHCTBEHHOE U AaHAIUTUYECKOE MBIIUICHUE.

3. Bocnumamensnoie:

— BOCIIMTBHIBATH JTUCHUTUIMHUPOBAHHOCTD, OTBETCTBEHHOCTD,
CaMOOPTaHMU3aIIHIo;

- (opMHUpOBaTh YYBCTBO KOJUICKTHUBH3MA M B3aMMOIIOMOINM, HaBBIKH
KOMAaHIHOI'O B3aUMOJEHCTBHSIL.

1.2. Oxupaemble pe3yJibTaThl
B pe3yabraTe o0OCBOEHHUSI NPOrpamMMbl no ofyualouiemy acnexkmy
odyuarowjuecsa 00a)4CHbL 3HAMb:

— TpaBuWia 0€30MacHOr0 MOJIb30BaHUSI 000PYI0BaHUEM,

— OCHOBHYIO TEXHHMYECKYI0O TEPMHUHOJIOTHIO B 00JAaCTH POOOTOTEXHUKH H
MPOTrPaMMHUPOBAHMS;

- 000pynoBaHue, UCTIOJIB3yEeMOE B 00JaCTH POOOTOTEXHUKH;

— OCHOBHbBIE MPUHLHUIIBI PabOThl € pPOOOTOTEXHHMYECKMMHU Habopamu U
KOMITBFOTEPHON TEXHUKOM;

— OCHOBHBIE c(hepbl MPUMEHEHUSI POOOTOTEXHUKH, MEXaTPOHUKHU;

— OCHOBBI IPOTPAMMHUPOBAHUS.

Jonxcnot ymemaw:

— COOJI0JaTh TEXHUKY 0€30MacHOCTH;

— OpraHu30BbIBaTH paboyee MecTo;

— pa3pabaTbIBaTh IPOCTEUINNE CHUCTEMBI C HCIIOJIb30BAHUEM DJICKTPOHHBIX
KOMITOHEHTOB ¥ POOOTOTEXHHYECKUX JICMCHTOB,;

— pa3pabaTbiBaTh MPOCTCHINIME aJITOPUTMBI W CHCTEMBI  yIPABJICHHS
POOOTOTEXHUYECKIUMH YCTPOUCTBAMU;

- pa30uBaTh 337241 Ha MOJ3aa4H;

- paboTaTh B KOMaHJIE.

- WCKaTh, AaHAIM3UPOBaTh U 0000IIaTh HEOOXOAUMYI HHGOPMAIIHIO,
MPOBOJUTH €€ BepU(UKAITHIO.

PesyabTarom YCBOCHHUA o0y4YaronuMHucs NMPOrpamMMmblI no
paszeuearouiemy u 60CRUMameIbHOMy ACneKmam siBJIAITCH:
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— YCTOWYUBBIM UHTEPEC K 3aHITUSIM POOOTOTEXHUKOMH,

— TMOJIOKUTENIbHASA JWHAMHKaA IOKa3aTeled pa3BUTHUS BHHUMAHMUS, MaMSITH,
M300peTaTebHOCTH, JOTUUYECKOTO 1 MPOCTPAHCTBEHHOT'O MBIIICHUS U T.J1.;

— co3/laHhe O0YYaroIUMHKCS TBOPUYECKUX PadoT;

— AaKTHUBHOE y4aCTHE B COPEBHOBATEJILHON M KOHKYPCHOM JIESITEIbHOCTH;

— JIOCTHXKEHHUS B MACCOBBIX MEPOIPUSITUAX PA3TIUIHOTO YPOBHS;

— pa3BUTHE BOJICBBIX KaueCTB  JIMYHOCTH  (JAMCIUIIMHUPOBAHHOCTH,
OTBETCTBEHHOCTH, CaMOOpraHu3alNH, LEJICYCTPEMIIEHHOCTH,
HAaCTOMYMBOCTH B JOCTHIKEHHUH IMOCTABICHHOM IEIU U T.1.);

— CHOCOOHOCTH MPOJAYKTHBHO OOIIATHCS B KOJUICKTHBE, pa0OTaTh B KOMaH/IE.

1.3. Oco0eHHOCTH OpraHUu3aluu 00Pa30BaTeJIbLHOTIO NMpolecca

Cpok peanuzayuu npocpammel. TpOTpaMma paccuMTaHa Ha 2 Toja
oOyuenus, 144 akaeMHU4ECKUX 4acoB B TO/I.

Pexxcum  peanuzayuu: 3aHATHS TpPOBOJATCS 2 pa3a B HENENIO MO 2
akageMuueckux 4vaca (45 MuHyT) ¢ mepepbiBoM 5-10 MuHYT. 3aHATHS HOCST
ruOKMil XapakTep C Y4YeTOM MpPEANOYTEHHH, CIOCOOHOCTEH U BO3PACTHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

Dopma opeanuzayuu oesimenbHOCMU demell: TBOPUECKOEe 00bETMHEHHE.

I'pynna oOyuaromuxcst ¢popMupyercst u3 pacuera He Oojyee 12 4YeloBek.
HaGop oOy4aromuxcs npoBoauTcs 0e3 npeaBapuTeIbHOTO 0TOOpa JeTel.

3aHATUS TPOBOAATCS B KaOMHETE, 0OOpPYJOBAHHOM COTJIACHO CAaHUTAPHO-
ANUAEMHUOJIOTHYECKUM TpaBuiaM U HopmaruBam CanlluH 2.4.4.3172-14
"CaHUTapHO-3UAEMHUOJOTUYECKHE TPEOOBAHMS K YCTPOWCTBY, COIEPKAHHUIO H
OpraHu3aliy pexxruma padoTbl 00pa30BaTEIbHBIX OPTraHU3ALMKA JTOTOJHUTEIBHOTO
oOpazoBaHus eTent".

Ipunyunsi opeanuzayuu 06paz06amenbHOU 0esimeNbHOCMU:

- HayyHocTb. DTOT NpUHLMI NperomnpesenseT cooOlIeHne 00y4aeMbIM
TOJIBKO JOCTOBEPHBIX, IPOBEPEHHBIX MPAKTUKON CBEACHU, IPU OTOOPE KOTOPBIX
YUUTBHIBAIOTCS] HOBEHUIINE TOCTHKEHUSI HAYKH U TEXHUKH.

— HoctymHocTh. IlpemycmaTpuBaeT COOTBETCTBHE oOObeMa W TIyOHWHBI
y4eOHOro MaTepuana YpPOBHIO OOIIEro pa3BUTHSl YYalllUXCsl B JTAHHBIA MEPHUO],
Onarogaps yemy, 3HaHUSI U HaBBIKA MOTYT OBITh CO3HATENILHO U MTPOYHO YCBOECHBI.

— CBs3b Teopuu C TpakTHKOW. OOs3bIBaeT BeCTH OOy4YEHHE TaK, YTOOBI
oOydaemble MOIJIM CO3HATEIbHO MNPUMEHITh NPUOOPETEHHbIE UMHU 3HAHUS Ha
MIPaKTHKE.

— Co3HaTenbHOCTh M aKTUBHOCTH OOyueHus. B mporecce oOydeHus Bce
JEUCTBUS, KOTOPbIE OTPa0aThIBAET YUYEHUK, JOJDKHBI ObITh 000CHOBaHbl. HykHO
YUUTh IIKOJPHUKOB KPUTHUECKH OCMBICIMBATh, W OILCHWBATh (aKThI, Jenas
BBIBO/IbI, pa3pemiaTb BCE COMHEHUS C TEM, YTOOBI MPOLIECC YCBOCHUS M HapaOOTKH
HEOOXOJMMBIX HAaBBIKOB MPOUCXOIUIN CO3HATENIBHO, C MOJIHOM yOeXKACHHOCTHIO B
OPaBWIBHOCTH  OOy4YeHHS.  AKTUBHOCTh B OOyYe€HHUH  Mpeanojaraer
CaMOCTOATEJBHOCTb, KOTOpas JOCTUIAaeTCsl XOpOWIEHd TEOPETUYECKOH U
IPaKTUYECKON NOJATOTOBKOW U pabOTOi nexarora.
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- HarnsgHocts.  OOBsICHEHME TEXHUKA COOPKH  POOOTOTEXHUYECKHX
CPEICTB HA KOHKPETHBIX U3/ENIUAX U IPOrPaMMHBIX NPOAYKTaX. /(s HarsimHOCTH
IPUMEHSIOTCS CYLIECTBYIOIIME BHUACO MaTEpPHUANbl, a TAKKE€ MaTepUabl CBOETO
U3TOTOBJICHHUSI.

— CHucTeMaTUYHOCTh U MOCJIEI0BATEIbHOCTD. Y YEOHBII MaTepua JaeTcs 1o
OIIPEJEIICHHONW CHCTEME U B JIOTHYECKOU ITOCIEN0BATEIBHOCTH C LIEJIBIO JIYYILEro
ero ocBoeHus. Kak ImpaBuio 3TOT NPUHIMII IPELyCMaTPUBAET U3YyUEHUE MIPpEAMETA
OT MPOCTOrO K CII0KHOMY, OT YaCTHOT'O K 00ILIEMY.

— [IpoyHoCTh 3akperuieHWs 3HAaHUW, YMEHUM M HaBbIKOB. KauecTBo
0oOy4eHHusl 3aBUCUT OT TOTO, HACKOJIbKO MPOYHO 3aKPEIUISIIOTCS 3HAHUS, YMEHUS U
HAaBBIKM y4alllUXCs, IOATOMY 3aKpEIUIEHUE YMEHHUWA U HABBIKOB JOJIKHO
JIOCTUraThCs HEOAHOKPATHBIM LI€JIEHAIPABICHHBIM IOBTOPEHUEM M TPEHUPOBKOM.

- UuauBuayanbpHbil moaxoa B oOydeHuu. B mporecce oOydeHust meaaror
UCXOAUT M3 HMHIUBUAYaJIbHBIX OCOOCHHOCTEH JEeTel M ONHMpasCh Ha CHIIbHBIC
CTOPOHBI y4Yallerocs, JIOBOJUT €ro MOJATOTOBICHHOCTh JO YPOBHSA O0OIIUX
TpeOOBAHMIA.

OmauuumenvHvle 0COOEHHOCMU NPOSPAMMbL

[Iporpamma siBisieTcs 06a30BOM M HE NPEANOJAraeT HaJu4us y o0ydaembIX
HaBBIKOB B 00J1aCTH pOOOTOTEXHUKHU U NMPOTrPaMMHUPOBAHUS. Y POBEHb MOATOTOBKH
yYalMXCS MOXET ObITh pa3HbiM. POpMHUpOBAaHWE TPyHI MPOUCXOIUT B
COOTBETCTBHUH C 00pa30BaTEIbHBIMU JTUHUSIMU:

JIunusa 1 «OcHOBBI pOOOTOTEXHUKIY, 9-11 JeT

B koHue Muagmiero mIKOJILHOTO Bo3pacta (M TI03KE) MPOSBISIOTCS
WHIUBUyaJIbHbIE pa3nuuus cpeau nereld. [lcuxonoramu BBIACNSIOTCS TPYIIIBI
"TeopeTukoB" WM "MBICIUTENEH", KOTOpPbIE JIETKO PEIIAIOT y4eOHbIE 3aJaud B
CJIOBECHOM ILJIaHE, "MPAKTUKOB'", KOTOPHIM HY>XKHA OINOpa Ha HArJSIHOCTh M
MPAKTUYECKUE NEUCTBUSI, U "XYTOKHUKOB" C SPKUM OOpPA3HBIM MBINIJICHUEM. Y
OOJBIIMHCTBA JIeTell HAOJI01aeTCsl OTHOCUTEIBHOE PAaBHOBECHE MEXKIY Pa3HbIMU
BUJAMH MBbIIUIEHUs. TeopeTuyeckoe MBIIUIEHUE IO03BOJseT pPeOEHKY pemiarhb
3aJjaul, OPUECHTUPYACh HE HAa BHEIIHKE, HArJIsAHbIC IPU3HAKU U CBSI3U OOBEKTOB, a
Ha BHYTPEHHME, CYILIECTBEHHbIE CBOWCTBA U OTHOILICHHUS.

Ha nanHOW nuHMM HE0OXOIMMO BBECTH OOJBINE WHIWBUIYATLHOW W
rpynmnoBoil paboTsl ¢ nuddepeHIpoBaHHbIM OAX0A0M. Bee eme npeobnaaaroT
HarJISIHO-00pa3Hble U MPAKTUYECKUE METOJbl MPENOoJaBaHUs C OMOPOM HA OMbBIT
pebeHka.

Jlunus 2 «MexaTpoHHbIe pOOOTOTEXHHMYECKHE cCHCTeMbDy, 11-13 et

DTO BpeMs camMOyTBEpKACHHs, OYpHOr0 pocTa CaMOCO3HAHHUS, aKTUBHOI'O
OCMbICTIeHUs1 OyAayiero, nmopa mNouckoB. IIpakTudecku Bce ydwamuecss B 3TOM
BO3pacTe CTPEMSITCS IPOHUKHYTH B CYLTHOCTD SIBJICHUHN MPUPOJIbI U OOIIECTBEHHOMN
XKU3HU, OOBSICHUTh WX B3aUMOCBSI3U M B3auMo3aBucumoctu. [loutu Bceraa stomy
COIYTCTBYET CTpPEMJIEHHE BBIPAOOTAaTh COOCTBEHHYIO TOYKY 3pPEHHS, AAaTh CBOIO
OLIEHKY MPOUCXOASIINM COOBITUSAM. CaMOCTOSITEIbHOCTh MBIIIJIEHUSI B 3TOM



BO3pacTe NPHOOpPETAaeT OMpPENeSIOMUNA XapakTep W KpaiHe HeoOxomuma Jis
CaMOYTBEPKACHUS TUYHOCTH.

[Ipu mnonbope wmaTepuasoB U IUIAHUPOBAHUU 3aHATUA HEOOXOAMMO
MaKCUMaJIbHO YYHUTBIBaTh OCOOEHHOCTH TPYMIbl, BKJIOYaTh MOUCKOBBIE U
UCCJIeI0BATENHCKUE METO/IbI, 00513aTeTbHO 00y4YaTh BECTH JUAJIOT, TUCKYCCHIO.

Konctpykrop LEGO MINDSTORMS EV3 npenocraBisieT o0ydaromumest
BO3MOYKHOCTh NPHOOPETATh Ba)KHbIE 3HAHUS, YMEHUS W HAaBBIKM B IPOIECCE
CO3JaHMsl, MPOrpaMMHUPOBaHUsA U TecTUpoBaHHus podboToB. Konctpykrop LEGO
MINDSTORMS EV3 wu nporpamMmmMHOe oOecnedeHHe K HeMy IpeIOCTaBIIAET
IPEKPACHYI0 BO3MOXHOCTh YYHTbCSI pPEOEHKY Ha COOCTBEHHOM  OIIBITE.
[IporpammHoe  oOecleueHHEe OTIWYAeTCA JIPY>KECTBEHHBbIM  HHTEpPeiicoMm,
MO3BOJISIOIIMM CaMOCTOSATENIBHO WJIM C MOMOIIbIO BCTPOCHHBIX YPOKOB OCBAUBATh
nporpaMMupoBaHue. BaxkHo, 4yTo mpu 3TOM peOEHOK caM CTPOMUT CBOU 3HAHHUS, a
y4uTENIb B 00pa30BaTEIbHOM IIPOLIECCE BHICTYNAET ThIOTOPOM.

[Tnatdpopma EV3 Brimodaer B cebs HaOOp HAacTpauBaeMbIX Y4E€OHBIX
3amianuii. OHM TIOCTaBJIAIOTCS B IU(POBOM BHUJE U JIETKO WHCTAUIUPYIOTCS B
nporpammuyio  cpeny LEGO Education MINDSTORMS. Huskuit nopor
BXOXJieHus B nporpammuyto cpeny LEGO Education MINDSTORMS, no3Bossier
IpOrpaMMHUpPOBaTh PoOOTa YK€ Ha MEPBOM 3aHIATUU MO POOOTOTEXHHKE, Jaxe
caMOMY HEMOATOTOBJICHHOMY y4allleMyCsl, & UHTYUTHUBHO IOHSATHBI MHTEpdeiic
oOJeryaer 3Ty 3aiauvy.

Teopernyeckas wyacTh OOyYeHHMsS BKJIOYaeT B ce0S 3HAKOMCTBO C
Ha3HAUYECHUEM, CTPYKTYpOH U YCTPOWCTBOM pOOOTOB, C TEXHOJOTHYECKHUMHU
OCHOBAMH COOpPKHM M MOHTa)Ka, OCHOBAMH BBIYMCIUTEIbHON TEXHUKH, CPEICTBAMU
O0TOOpakeHUs UHPOPMALUU.

ConepxaHue MpPaKTHUECKUX pabOT W BHUIBI pa3pabaThiBA€MbIX MPOCKTOB
MOTYT YTOYHSTBHCS, B 3aBUCUMOCTH OT HAKJIOHHOCTEW YyYalllUXCs, HaTWYHUsSI
MaTepuasoB, CpeAcTB U ap. Moxenu coOuparoTcst MO0 MO TEXHOJIOTMYECKUM
KapTaMm, 0o B cuily ¢anTazuu obOyuaromuxcs. [lo Mepe ocBoeHHsSI MPOEKTOB
MPOBOJISATCA COPEBHOBAHUSI POOOTOB, CO3/TAHHBIX WHIUBUYAIBHO WM TPYIIIIAMH.

O0bpazoBarenbHbIN MPOIIeCC M0 JaHHOM MporpaMMme BeIeTCSl B COOTBETCTBUH C
rOJIOBBIM KaJE€HJApHBIM Y4YeOHbIM TpaduKOM Ha TEKyIIUH Y4eOHBIH TO[,
YTBEpPXKIAEHHBIM Ipuka3zoM aupekropa ['OAY 10 A0 IIIOTT.



2. YYUEBHO-TEMATUYECKH IIJIAH

2.1. IlepBbiii rox 00y4eHust

Koaun4yecTBo yacoB

Ne Paznen
Teopusn IIpakTuka Bcero
1. | BBeamenue B oOpaszoBarenbHyI0 Iporpammy, 1 1 2
TEXHHKA 0€30IMacCHOCTH
2. OCHOBBI KOHCTPYHUPOBAHUSI. 4 16 20
3. OcHoBbl iporpammupoBanust LEGO 8 30 38
MINDSTORMS Education EV3.
4. [ToaroroBka Kk COpeBHOBaHUSIM 2 10 12
3a 1-e moayroaue 15 57 72 gaca
5. | Pabora B Untepuere. [louck nnpopmaruu o 1 3 4
Jlero - copeBHOBAaHUSIX, OMIMCAHUN MOJIEIIEH,
dotorpaduii poOOTOB.
6. Pa3paboTka KOHCTpYKLIUN U 4 42 46
porpaMMUpoBaHue POOOTOB JIJIst
BBITIOJTHEHUS PA3JIMYHBIX 3a]1a4.
7. | TloarotoBka K COpEBHOBAHUSAM 2 20 22
3a 2-e moayroaue 7 65 72 yaca
Hroro: 22 122 144 gyaca
2.2. Bropoii rox o0y4yenusi
Kosn4yecTBO 4acoB
Ne Paznen
Teopusn IIpakTHka Bcero
8. Texnuka Oe3omacHoctu. [IpoBepka 3HAHWIA, 1 1 2
YMEHUI U HAaBBIKOB.
9. | IloBTrOpenue paHee IIPOMJIEHHOT O 2 4 6
Marepuana.
10. | Pa3paboTka KOHCTpyKIUI 1 2 8 10
pOrpaMMHUpPOBaHUE POOOTOB ISt
BBITIOJTHCHHS Pa3IMYHBIX 3a/1a4.
11. | Pabota B UuTepuere. [louck nndopmanmm 1 3 4

TSl CO3aHUST KOHCTPYKITUH POOOTOB.




12. | IoaroroBka k COpeBHOBAHMSIM. 2 10 12
13. | FRO 9+ Hrpsl po6otos. IToaroroBka 8 30 38
TIPOEKTHBIX PadoT.
3a 1-e mosryroaue 16 56 72 yaca
14. | IoxrotoBka Kk COPeBHOBAHMSM. 4 20 24
15. | Tporpammuposanue. Pemenne 3anau. 6 14 20
16. | Pa3spaGoTka KOHCTPYKIMIi U 4 24 28
IIPOrpaMMKpPOBaHUE POOOTOB I
BBIIOTHEHHS PA3IMUHbIX 3371aY.
3a 2-e noaxyroaue 14 58 72 yaca
Hroro: 30 114 144 gaca
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3. COAEPKAHME ITPOI'PAMMBbI

3.1. [lepBbiii rox o0yuyeHust

1 Pa3nen: BBenenue B po0OTOTEXHUKY.

Tema: Ilonamue o Pooomomexnuke

Brenenue B Hayky o po6otax. OCHOBHBIC BHIBI POOOTOB, UX MPUMECHEHHE.
Hanpasnenust pa3Butusi poOboTOTeXHUKU. HoBeilme AOCTHKEHHS HayKd U
TEXHUKU B CMEXKHBIX 00JIaCTsIX.

TexHuka 0€30MaCHOCTH.

2 Paznen: OCHOBBI KOHCTPYHPOBaHHS. XaPAKTEPUCTUKH PodoTA.

Tema: Bepcuu komnaexmoe EV3. Kpamxuii 0030p cooeprcumozo
POOOmMOmMexXHUYEeCK020 KOMNeKma.

JloMamHsst U oOpa3oBarenbHas Bepcus, CXOACTBa U pasznuuus. O0630p
COJIEP)KUMOr0 HaOOpOB (aTYMKH, CEPBOMOTOPBI, OJIOK, NIPOBOJA, JETaIH
KOHCTpyKTOpa). Ha3zanus neranei.

3 Paszgea: OcnoBbl nporpammupoBanusi LEGO MINDSTORMS
Education EV3.

Tema: O030p cpeabl MNPOrpaMMHUPOBAHUS.

[Tanutpa 610Kx0B. CripaBounble MaTepuainbl. Camoyuutens. [Ipoext. HoBas
nporpamma. CoxpaHeHHe MPOoeKTa, mporpaMMbl. OCHOBATEIbHBIN Pa300p MATUTPHI
6mokoB. Coenunenust 6;10koB. [lapannenbubie nmporpammel. [loakmrouenue podoTa
K KOMITbIOTEpY U 3arpy3ka nporpammel. USB-coenunenue. Bluetooth-coequnenue.
OObluHasi 3arpys3ka. 3arpy3ka C 3amyckoM. 3amyck ¢parMeHTa MNpoTrpaMMBbl.
HaGmrogenue 3a coctostHueM mopToB. O0o3peBaTenb NaMsaTH. Busyanuzarms
BBITIOJTHSIEMOW B IAHHBIM MOMEHT YacCTH IPOTPAMMBL.

Tema: Motopsl. IIporpamvmupoBaHue JABHKEHHH 10 PA3JIHYHBIM
TPAeKTOPHUSM.

KonctpynpoBanue »skcrmpecc-6ota. [lonsitue cepBoMoTOp. Y CTpPOMCTBO
cepBoMoTopa. [TopThl 17151 MOAKIIOYEHHS] CEPBOMOTOPOB. 3€JIeHasi maauTpa 0JI0KOB
(HetictBus). [lonoxuTenbHOe U OTpULIATENILHOE JIBUKEHUE MoTOpa. Omnpezenenue
HaIlpaBJICHUS] [IBUKEHUS MOTOpPOB. biokn «bogabmon morop» u «CpenHuit
MoTop». Bribop moprta, BBIOOpP pekuMa paboOThl (BBIKIIOYUTH, BKIIOUYHUTH,
BKJIFOYHMTh Ha KOJIMYECTBO CEKYHJI, BKJIIOUUTh HAa KOJMYECTBO I'PAyCOB, BKIFOUNUTH
Ha KOJMYECTBO OOOpPOTOB), MOIIHOCTH JBHratens. Bribop pexnma OCTaHOBKHU
MOTOpa.

bnok «He3aBucumoe ymnpasjgeHue wmoropamu». biok «PyJieBoe
ylpaBJieHUE

VYnpaxuaenue 1. OTpaboTKka OCHOBHBIX ABUKEHUI MOTOPOB.

Ynpaxuenue 2. Pacder nBmxeHus podoTa Ha 3aJJaHHOE PACCTOSHUE.

Ynpaxnenue 3. Pacuer 1BMKEHMI 110 JIOMaHOMW JIMHUM.

3amaHus 151 CaMOCTOSATEIBLHON paboThI.
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Tema: PaGoTa ¢ moacBeTKOM, IKPAHOM U 3BYKOM.

PaboTa ¢ sxkpanom. BeiBon duryp Ha skpan aucmies. PexxuMm otoOpaskeHus
¢buryp. BbeiBog nsneMeHTapHbBIX (uUryp Ha SKpaH. BbIBOJ pHUCYyHKa Ha HKpaH.
['paduyecknii penaktop. BeiBoa prcyHKa Ha SKpaH.

3amanus JJ1s1 CaMOCTOSATEIBLHON paboTHhI.

Pabora ¢ moncBeTkol kHOMOK Ha O610ke EV3. biiok uaankaropa cocTosHUS
Moayis. BwiGop pexuma. YnpaxsHenue. JlemoHcTpamusi paOOThl TOJICBETKH
kHomok. PaGora co 3BykoM. biok BocmpousBeneHHs 3BYKOB. Pexum
MIPOUTPHIBAHKS 3BYKOBOTO (paitia. BocmpousBeneHune 3amrcaHHOTO 3BYKOBOTO
daiina. Pexxum BoCTIpon3BEICHHS] TOHOB U HOT.

3amaHus sl CaMOCTOSITENIbHOM pabOTHI.

Tema: Huxi. IlpepsiBanne nukia. LUk ¢ nocryciosuemM.

OpanxeBasi mporpaMMHasi nanutpa (YnpasieHue omnepatopamu). CUeTUHK
uteparuii. Homep mukna. YcnoBue 3aBepiieHusi pabotTel 1ukia. [IpepsiBanue
uvkina. BapuanTtel BbIXoJa w3 LMKIA. [IpeppiBaHHME BBINOJHEHUS [UKIA W3
napasuieIbHOM BETKH NPOrpaMMBI.

3amanus 151 CaMOCTOSATEILHON paboThI.

Tema: Ctpykrypa “Ilepexiarouaresnn”.

Ecnmu — T1o. biok “Ilepexsnrouarenan”. Ilepekntouarens Ha BUJ BKJIAIO0K
(momuast Qopma, kparka (opma). JIONMOTHUTENBHOE YCIOBHE B CTPYKTYpe
[lepexntoyaTens.

3agaHus 1Sl CaMOCTOSITEILHON PabOTHI.

Tema: PaGora ¢ naryukamu.

JlaTyuk kacaHus.

Bremnuii Bua. Pexum uzmepenus. Pexum cpaBHeHus. Pexxum oxuganus.
N3menenue B Onoke oxxujaHus. PaboTta Oyioka MEpEeKOYeHUs € MPOBEPKOI
COCTOSIHUS JaTYMKA KaCaHHSI.

YnopaxxHeHus.

3amanus 151 CaMOCTOSATEIBLHON paboTHhI.

JaTtyuk uBera.

JlaTunk 1BeTa M mporpaMMHBIA 00K matumka. OOJacTM KOPPEKTHOM
paboTel gaTuuka. BeiOop pexxuma paboThl naTyuka. Pexxum ompeneneHus u
CpaBHEHHMS 1IBeTa. Pex1M U3MEpEeHHs] MHTEHCUBHOCTH OTPaKEHHOTO cBeTa. Pexxum
W3MEPEHUs UHTEHCUBHOCTH BHEIIIHETO OCBEICHMS. PeXuM KalMOpOBKM JaTUHKA.
[IpuMep BBITIOTHEHUS peKUMa KaTuOpoBKU. PexxuM oxuaaHus 1aTurKa I[BETa.

YrpaxHeHus.

3agaHus U1l CaMOCTOSITEIbHON PabOTHI.

JJaTYMK rupoCKONUYECKHUA.

JlaT4uK TUPOCKON M MpOorpaMMHBIN 050k gaTunka. HanpasieHue BpalieHus.
PexxuMbl paboThI JaTYMKA THPOCKOTI.

YnopaxHeHus.

3amanus 151 CaMOCTOSATEILHON paboTHI.

JlaT4uK yJIbTPa3ByKOBOH.
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JlaTuuk ynbpTpa3ByKa MW TMpOTrpaMMHBIN OOk matumka. OmnpenencHue
pas0poca mycka BojH. CTpykTypa 0JI0Ka yIbTpa3ByKa B PEKUME U3MEPEHUS.

YupaxxHeHus.

3amanus JJ1s1 CaMOCTOSATEIBLHON paboTHhI.

HNudpakpacHblii 1aTYUK.

NudpakpacHbli JaT4MK, Mas4yoK W HX MporpaMMHbie OJoku. Pexum
OTIpEJICTICHUs] OTHOCUTEIBHOTO PACCTOSHUS 10 00bekTa. Pexxum ompeneneHus
PACCTOSIHUSI U YTJIIOBOTO MOJIOKEHUS Maska. MakcuUMalbHBIE YTIIbI OOHAPYKEHUS
nH(ppaKkpacHOTO Masika. Pexxumbl mporpaMMHOTO 0JI0Ka MH(PPAKPACHOTO JATYHKA.
PexxuM IUCTAaHIIMOHHOTO YIIPABJICHUS.

YnpaxxHeHus.

3agaHus 1Sl CAMOCTOSITEILHOM PabOoTHI.

4 Paznen: [loaAroroBka K COpeBHOBAHUSM.

3HAaKOMCTBO C perjlaMEHTOM COPEBHOBAHUM MO POOOTOTEXHUKE, B YACTHOCTU
C BUJAMHU COPEBHOBaHUN. 3HAKOMCTBO C Pa3IMYHBIMH TPEOOBAHMSIMHU K Pa3HBIM
BO3pacTHbIM KaTeropusMm. PaccMoTpeHue ciiabblX M CHUIIBHBIX CTOPOH Ka)a0ro
BHJIa COPEBHOBAHUM.

Tema: CopeBHoBanus “Cymo”.

Pernament cocts3anuii. CopeBHOBaHUSI pOOOTOB-CYMOUCTOB. Pazmepsl
poOota. Bec pobota. Bapuantel koHCTpyKLMii. [I[puMepsl anropuTMoB.

YnpaxxHeHus.

3afgaHus 1Sl CaMOCTOSITEILHON PabOTHI.

CopeBHOBaHUs.

Tema: CopesHoBanus “Kereabpunr”.

Pernament coctszanuii. CopeBHOBaHUS POOOTOB (BHIEO-MATCPHAIIBI).
Pazmepsl po6oTa. Bapuantsl koHcTpyKiuii. [IpuMeps anroputmMos.

YnopaxxHeHus.

3aaHus s CaMOCTOSITENIbHOM pabOTHI.

CopeBHOBaHUSI.

5 Pa3nen: PaGora B mHTEpHeTE.
[Touck wmH(pOpMaIM O COPEBHOBAHUSAX, OMUCAHUSA MOJENCH POOOTOB U
MHCTPYKIUN K HUM, UAEH JJIST CO3JaHUS IIPOEKTOB.

6 Pa3nen: PazpaGoTka KOHCTPYKIUI poOOTOB.

Pazpabotka, cOopka, MporpaMMHUpPOBAHUE W TECTUPOBAHHE POOOTOB st
peleHus pa3TuuHbIX 3a1ad. Pabora B mporpamme LDD (Lego Digital Designer) —
CO3/IJaHU€ UHCTPYKIIUHU K pOOOTY.

7 Paznen: IloaroroBka kK COpeBHOBAHUSIM.

3HAKOMCTBO C PErJIaMEHTOM M 33/ITaHMEM COPEBHOBAHUI 10 pOOOTOTEXHHKE.
[IpoexTupoBanme, cOOpKa, TECTHPOBAHWE W MPOTPaMMHUPOBAHHE poOOOTA IS
BBINIOJTHEHHS IOCTABJICHHOM 3a/I1a4UH.
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3.2. Bropoii roa o0y4enust

8 Paznen: Texnnka 6e3onacuoctu. [IpoBepka ocTaTOUYHBIX 3HAHU.
HNuctpykrax no Th. KontposbHas padoTta 1o paHee mosy4eHHbIM 3HAHUSIM.
MonuTopuHr.

9 Paznen: IloBTOpeHue paHee MPOIEHHOT0 MaTepHaJia.

COopka TPOCTBIX KOHCTPYKIUMH poOoToB. Hcmonb3oBaHWe TaTYMKOB B
KOHCTPYKIMSIX M COCTABJICHHE MPOCTEHIINX aAJITOPUTMOB [JIsl BBINOJHEHUS
3aJJaHUM.

10 Pa3nen: Pa3paboTka KOHCTPYKIMI M NMporpaMMupoBaHue pPodOTOB
JJIS1 BBINIOJIHEHUS PA3JINYHBIX 3a1a4.

Yraoybaennoe uporpammupoBanne B cpeage LEGO Mindstorms EV3.
Hcnonb3oBanue 6510k0B «MatemaTtukay, «[lepemennas», «OKkpyriieHue».... u Jp.
Nx npumeHeHne B  anroputMmax. VICmoyib30BaHHWE  JKEJITOM  HaIUTPbI
IIPOrpaMMUPOBaHus «JlaTauky. ..

11 Pa3nen: Pabora B untepHere. Illonck mupopmanum ajsi co3aaHus
KOHCTPYKIHUii po00OTOB.

[Touck 3aga4 u mpodIIEM COBPEMEHHOTO MUpPA ISl CO3IaHMS MOJIETTH PoOOTa
CIIOCOOHOTO PEITUTh UX.

12 Pa3neun: [ToaroroBka K COpeBHOBAHMSIM.

3HAKOMCTBO C pErJlaMeHTOM COpPEBHOBAHM IO pPOOOTOTEXHUKE, B
YaCTHOCTH C BUJAMU COPEBHOBAHUI. 3HAKOMCTBO C Pa3JIMYHBIMU TPEOOBAHUAMHU K
pa3HbIM BO3pacTHbIM KareropusiM. PaccMoTpeHue cinaObIX M CHIIBHBIX CTOPOH
KaXJ0ro BHJa copeBHOBaHuU. (COopka poOOTOB, COCTaBIEHHUE BO3MOMKHBIX
QITOPUTMOB JUISI BBIIIOJIHEHHUSI COPEBHOBATENBHOIO 3aJaHUs. TeCcTUpPOBAHHE
pPOOOTOB U COPEBHOBAHHUE BHYTPU I'PYMIIHI.

13 Paznea: FRO 9+ Urpsi po6oTos. [loaroroBka npoeKTHbIX padoT.

FRO — poccuiickuii anaior MexayHapoaHoul mporpammbl FLL, xotopas
nericteyer B Oosiee yeM 80 cTpanax mupa. OHa HampaBjieHa Ha pa3BUTHE U
MOOIIPEHNE UHTEPECA K HAYKE U TEXHOJIOTUSIM Cpelid Mo apocTKoB oT 10 o 16 ner.
YyacTHUKaM TPEICTOUT MPOBECTH HAYYHO-UCCIIEIOBATENLCKYI0 padoTy, coOpaTh
U 3amporpaMMupoBaTh poOoTa U3 KOHCTpykTopa Lego. B Hawane kaxmoro
y4e0HOro rojia, KOMaH]lbl BO BCEM MUpPE MOJIYYarOT 33/1ayy, KOTOPYIO OHH JIOJ>KHbI
pemTh B TedeHue 3-6 wmecsueB. Kaxaplii o MOCBAILIEH OMNpeaeIeHHON
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aKTyaJbHOM MHUPOBOI Hay4dyHO-TEXHOJOTHYecKou mpobaeme. Kpyr stux mpobiem
MOXET OXBaThIBaTh CIICAYIOLUIME TEMBIL: 3alIUTa OKEAHOB, ITOMOIIb ITOXKHUIIBIM
JIOASIM, TI100AJIbHBIN KJIIMMAaT, MUPOBOE 00pa30BaHUE, KOCMOC U MHOTHE JPyTHE.

14 Pa3nesn: [loaroroBka K cCOpeBHOBAHMSIM.

3HAKOMCTBO C pEIJIAMEHTOM COPEBHOBAaHWW, B YaCTHOCTH C BHJIAMH
COpPEBHOBAaHMI. 3HAKOMCTBO C Pa3IMYHBIMHU TPEOOBAHUSAMH K Pa3HBIM BO3PACTHBIM
kareropusiMm. COopka poOOTOB, COCTaBICHHWE BO3MOXXHBIX aJTOPUTMOB JIJIS
BBHITIOJTHCHHSI COPEBHOBATEIILHOTO 3a/JaHusA. Te€CTUpPOBaHWE W COpPEBHOBAHUE
BHYTPH TPYIIITHIL.

15 Paznea: IlporpammupoBanue. Pemenne 3axa4
CocraBiieHUE CIOXHBIX aIrOPUTMOB JJIsl PEIICHUS pa3IMYHbIX 3a]ad
(HampuMep —KaJbKYJISITOp, KACCOBBIH anmapar, MoJICYeT MPEAMETOB H Jp.)

16 Pa3nen: Pa3paboTka KOHCTPYKIMII W NMporpaMMupoBaHue podOTOB
17151 BHITIOJIHEHUSI PA3JIHYHBIX 32/1a4.

KoHcTpynpoBanue u nporpaMMUpOBaHUE POOOTOTEXHUYECKUX CHUCTEM Kak
CTAITMOHAPHBIX, TAK U MOOWIIBHBIX JIJIS1 BEITIOJTHEHHUS ITOCTABICHHOM 3a1a4H.
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4. OBECIHEYEHUE ITPOI'PAMMBI

4.1. Metoanuyeckoe odecneyenue

[TocTpoenue 3aHATHS BKIIOYAET B ceOsl PpOHTATBHYIO, HHAUBUAYATHHYIO H
TPYIIIOBYI0 paboTy, a TakKe HEKOTOPhIM COPEBHOBATEIBHBIM  DJIEMEHT.
[Iporpammoii peayCcMOTPEHO MPOBEACHUE KOMOMHUPOBAHHBIX 3aHSATUN: 3aHITHUS
COCTOSIT U3 TEOPETHUUECKOM U MPAKTUYECKON YacTel, Mpudém O0JIbllee KOJIUYECTBO
BPEMEHHU 3aHMMAeT UMEHHO MPAKTUYECKas YacThb.

Dopmbl opeanuzayuu y4eOHvIX 3aHAMUL

- Oecena;

— JIEKIUS;

— J1ab0opaTOpHO-TIpaKTUYEeCcKasi paboTa;

— TEXHUYECKOE COPEBHOBAHUE;

— TBOpYECKas MacTepcKas;

Memoovl 0bpazosamenvHOU OeamenlbHOCmU:

— 00BSICHUTENIbHO-UIUTIOCTPATUBHBIN;

— 3BPUCTUYECKHUI METO/T;

— METOJi YCTHOT'O M3JI0KEHUS, TTO3BOJISIIOIIUI B TOCTYNTHOU (hOpME JTOHECTH
710 00y4arOIIKXCsl CIIOKHBIM MaTepHal;

— METOJ IPOBEPKH, OLEHKU 3HAHUI M HABBIKOB, IO3BOJISIOLIMN OLICHUTH
nepeJaHHble MeAaroroM Marepuanbl M, M0 HEOOXOAMMOCTH, BOBpPEMS BHECTH
HE0O0XO0MMble KOPPEKTUPOBKH 10 YCBOECHUIO 3HAHUN HA MPAKTUYECKUX 3aHATHUSIX;

— UCCJIENOBATENIbCKUI  METOJ] OO0ydeHHus, Jaloumil  00y4arolmuMcs
BO3MOXXKHOCTh MPOSIBUTH Ce0sl, IMOKa3aTb CBOM BO3MOXKHOCTH, JOOUTHCS
OTPEETICHHBIX PE3YyJIbTaTOB.

— MpOOJEMHOT0 M3JIOKEHHUSI MaTepuaia, Korja Imepea  o0ydaroluMes
CTaBUTCSA HEKas 3ajayda, MO3BOJIIONIAs PEIIMTh ONPEAENICHHBINM 3Tam Mpolecca
OoOy4YeHHMsI U IEPENUTH Ha HOBYIO CTYIIEHb 00YUYEHUS;

— 3aKpEIUICHUs] U CaMOCTOSITENIbHOM padoOThl MO YCBOEHUIO 3HAHUU U
HaBBIKOB,

— JIAAJIOTOBBIA U TUCKYCCUOHHBIM.

Iledazocuueckue mexnonoeuu

B mporecce oOydeHus mo mporpamMme, HCHIOIB3YIOTCS Pa3sHOOOpa3HbIC
MEeIarOrNYECKNE TEXHOJIOTUH:

— TEXHOJIOTUM Pa3BUBAIONIETO OOYyYEHUs, HalpaBJIeHHbIE Ha 0O0IIee
IIEJIOCTHOE pPa3BUTHE JIMYHOCTH, HAa OCHOBE AaKTHUBHO-JEATEIHLHOTO CIocoda
oOy4eHHUs, YYUTBHIBAIOIIME 3aKOHOMEPHOCTH  Pa3BUTHUS W OCOOCHHOCTH
WHJIUBUIYYMA;

— T€XHOJIOTHUHU JINYHOCTHO-OPUEHTUPOBAHHOTO OOYyUEeHUSI, HAPaBJICHHBIC Ha
pa3BUTHE WHAWBUIYATbHBIX IMO3HABATEJIBHBIX CIIOCOOHOCTEH KaXKI0ro pedeHKa,
MAaKCHUMAJIbHOE BBISIBJIEHUE, PACKPBITUE U UCIIOJIB30BAHUE €r0 OIbITA;
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- TexHonoruu U depeHIpoBaHHOTO  O0y4YeHHs, OOECIeunBaOIIne
o0y4yeHHe KaXAoro oOydaiomierocs Ha YpOBHE €ro BO3MOXKHOCTEH U
CIIOCOOHOCTEI;

— TEXHOJIOTHH COTPYAHHUYECTBA, PEAM3YIOIINE JEMOKPATU3M, PaBEHCTBO,
NapTHEPCTBO B  OTHOIIGHUSX TeJarora M OOydYaromerocs, COBMECTHO
BbIpA0ATBIBAIOT II€NIM, COJIEp)KaHHME, JAlOT OICHKH, HaXOISCh B COCTOSIHUU
COTPYIHUYECTBA, COTBOPUECTBA.

— IPOEKTHBIE TEXHOJIOTUW — JOCTIKEHHE IENH uepe3 JeTaIbHYIO
pa3paboTKy mpoOJeMbl, KOTOpas AOKHA 3aBEPUIMTHCS PEaTbHBIM, OCSI3aEMbIM
MPAKTHUYECKUM PE3yJIbTaTOM, O(POPMIICHHBIM TEM WUJIM MHBIM 00pa3oM;

— KOMIBIOTEpPHBIE TEXHOJIOTUH, (OPMUpPYIOIIUE YMEHHE padoTaTth C
uHbOpMaIel, HCCIeI0BaTENbCKUE YMEHUS, KOMMYHUKATHBHBIE CTIOCOOHOCTH.

B mpakTHKe BBICTYMAIOT Pa3InYHbIC KOMOMHAIIUHN STUX TEXHOJOTHIMA, UX
AJIEMEHTOB.

Y4eOHO-MeTOAMYECKHE CPEACTBA O0yUCHUA:

— ClleUUaNU3UpOBaHHas  JUTepaTypa 1O  poOOTOTEXHHKE, MOAOOpKa
KYpHAJIOB;

— Ha0Opbl TEXHUYECKOW JOKYMEHTALIMU K IPUMEHSIEMOMY 000pPYAOBaHUIO;

— 00pasipl MOJENEH U CUCTEM, BBITIOJHEHHbBIE O0OYYAOIIMMUCS U TIEAaroroM;

— I1aKaThl, (OTO U BUAEOMATEPUAIIB;

— yueOHO-METOIMYECKHe TocoOus JJig Tejarora W O0ydarommxcs,
BKJIFOYAIOIIUE JTUIAKTUYECKUM, MH()OPMAMOHHBIA, CHPABOYHBIN MaTepHuaibl Ha
Pa3IUYHBIX HOCUTENSAX, KOMIIBIOTEPHOE U BUIE0 000PYAOBaHUE.

[IpumensieMoe Ha 3aHATUAX JAUAAKTHYECKOE M Y4eOHO-METOAMYECKOE
oOecrieyeHue BKIIIOYAET B CeOs SJIEKTPOHHbIE YUEOHUKH, CIIPABOYHbBIE MaTEPUAIIbI
U CHCTEMbl HCHOJB3YEeMbIX mporpamMm, FHTepHer, pabouue TeTpaau
oOydJarommxcs.
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4.2. MaTtepuaibHO-TeXHUYECKOe o0ecredeHue

KaOuner, ocHamieHHbII KOMOBIOTEpHON TexHHKOM, He meHee 1 IIK na 2

YYCHHKA.
Pexomenayemoe yuebHOe 000pyJOBaHME, pacCUMTAaHHOE Ha Tpymmy u3 12
y4aImxcsi:

JIuans 1 «OCHOBBI POOOTOTEXHUKH» Koa-Bo | Ea. usm
ba3oBbIii HA0OP JJ1s1 3yUEHHS POOOTOTEXHUKU 5 IIT.
PecypcHbiit Habop 17151 M3yYeHHST POOOTOTEXHUKU 5 IIT.
JlaTunk Temmeparypsl 2 TIT.
Wudpaxpacusrii natunk +UK masx 2 IIT.
JlaTunk 1iBeTa 5 IIT.
3aps/iHOe YCTPOMCTBO mocTosiHHOTO TokKa 10B 5 IIT.
Becsl 1 IIT.
CexyHgomep 1 IIT.
W3mepurensHas pyiaeTka 1 TIT.
Isernsie kyouxu Scm*Scy (3 I W [ ) 16 IIT.
MeOenbHbIe IUTHI 1711 COOPKU JTAOUPUHTA IIT.
[{BeTHas u3o0JieHTa (YEpH., KPACH., 3€JI., CUH., JKEJT., 0eI.). 6 IIT.
['oTOBBIE TTOMIA 17151 3aJaHU U COPEBHOBAHHUIM. IIT.
Croun st 3ammycka poboToB IIT.

4.3. KagpoBoe odecnieuenmne

[lemaror gomoOHUTENTHLHOTO 00pa30BaHUsI IO POOOTOTEXHUKE.
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5. MOHUTOPHUHI OBPA3OBATEJ/IBHBIX PE3YJIBTATOB

Cucrema OTC/IeKMBAHNS, KOHTPOJISI M OLEHKHU Pe3yJIbTATOB Ipolecca
00y4eHHus 110 JAHHOW MporpaMMe UMEET TPU OCHOBHBIX DJIEMEHTA

- OnpenesieHWe HA4yalbHOTO YPOBHS 3HAaHW, YMEHUW W HaBBIKOB
oOydJarommxcs.

- Texkyuuit KOHTPOJIb B TE€YEHUE YUEOHOTO roja.

- ITOroBbI1 KOHTPOJIb.

BXxoaHOM KOHTPOJb OCYIIECTBISIETCS B Hadale OOy4YeHHs, UMEET CBOEH
LEJIbIO BBISIBUTh HCXOJHBI YPOBEHD MOATOTOBKH 00YYarOLIUXCSl.

BxomHOM KOHTPOJIB OCYHIECTBIISICTCS B XOJAE MEPBBIX 3aHATHI C MOMOIIBIO
HaOII0IeHNS Teflarora 3a paboToil 00yJarommxcs.

Texkymuii KOHTPOJIb NPOBOAUTCS B TedeHUEe yueOHoro ropa. llenb
TEKYLIErO0 KOHTPOJS — ONpPENEIUTh CTENEHb M CKOPOCTh YCBOEHUS KaXIbIM
peOEHKOM Marepualla W CKOPPEKTHpOBaThb MporpamMmy OOYy4YEHHs, €ClId 3TO
TpeOyercsa. Kpurepuil Tekyiiero KOHTpOJsl — CTENEHb YCBOEHUS 00Yy4aroIIUMHUCS
COJICp)KaHUSI KOHKPETHOro 3aHATHs. Ha KaxIoM 3aHATUM IPEnoaaBaTellb
Ha0r0/1aeT U PUKCUPYET:

- IeTeH, JIETKO CIPABUBILUXCS C COAEPKAHUEM 3aHATHUS;

- JIeTel, OTCTAIOIMX B TEMII€ WM BBINOJHAIOIIUX 33/aHUs C OLIMOKaMH,
HEJI0YeTaMU;

- IeTel, COBCEM HE CIPABUBIINXCS C COACPKAHUEM 3aHITHS.

HToroBpiii KOHTPOJIb TMPOBOJUTCA B KOHIE yuyeOHoro rojga. Bo Bpems
UTOTOBOTO KOHTPOJIsL ompenensiercs (PaKkTUYEeCKOe COCTOSHUE YpPOBHSI 3HAHUMU,
YMEHUM, HaBBIKOB pEOEHKa, CTENEHb OCBOCHHUA MaTepHajlia MO0 KaxAOMY
U3YYEHHOMY pa3Jieiy U Bcell mporpamme o0beIMHEHUS.

®opMbI NOABEACHUS UTOTOB 00yYCHUS:

— WHIUBUJYyaJbHas yCTHas/MUChbMEHHAas MPOBEPKa,

- (¢poHTanBHBIN orpoc, becena;

— KOHTPOJIbHBIE YIPAXKHEHHS U TECTOBBIE 3aJaHUS;

— MEXTPYIIOBbIE COPEBHOBAHMUS;

— B3aMMOOIIEHKA 00y4YaroImUMHUCs padoT YT Apyra.

Opna u3 GopM TeKylero 1 UTOroBOro KOHTPOJIsi - COPEBHOBAHMSI.

OueHka pe3yJIbTaToB.

[To wuroram cocraBnsercs TabaUIA OTCICKUBAHUA OOpa30BaTEIbHBIX
pe3yJabTaTOB, B KOTOPOIl 00ydaromuecs 1o KakJ0i TeMe BBIXOAST Ha CIeIyIolIne
YPOBHH IIKAJIbI OLIEHKHU:

1. Beicokuii pe3yabTar — MOJTHOE OCBOCHUE COJICPKAHMUS;
2. Cpennuii — 6a30BbI YPOBEHB;
3. Hu3kuii — ocBoeHHMe MaTepuajla Ha MHHUMAIbHO JIOMYCTUMOM

YPOBHE.
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Tadauuna MOHMTOPUHIAa 00pa30BaTebHBIX Pe3yJbTATOB:

YpoBeHb pa3sBUTUA YMEHUIT U HAaBbIKOB

ypOBEHb BnageHunA
ypOBeHb HaBbIKOB

o U TepMUHONOTUEN U YpoBeHb HaBbIKOB N
Ne - TeopeTn4yeckMmm cbopKku poborta no Co3AanUA npoctentmx
Obyuyatowerocs nporpamm
3HaHWAMM MO pasgenam WMHCTPYKLUMH.
(anroputmos).
nporpammel
CeHr. Jexk. Mair. CeHr. Jex. Maii. CeHr. [ek. Mair.

@DopMBbI OTCJIEKMBAHUS M KOHTPOJISI PAa3BUBAIOIIMX U BOCIUTATEIbHBIX
pe3yJIbTATOB:

— OIIEHKa YCTOMYMBOCTH MHTEpeca 00y4aromuXcsl K 3aHATUAM C MOMOUIBIO
HAOJIIOICHUS TIE1arora 1 CaMOOLIEHKU O0y4aroIInXcs;

— CTaTUCTUYECKUM YUET COXPAaHHOCTH KOHTUHIEHTa 00YyUYaroIIuXCs;

— CPaBHUTEJBHBI  aHaIW3  YCIEIIHOCTA  BBINOJHEHUS  3aJaHuid
OOy4YarONIMMUCS Ha HAYaJIbHOM U TIOCJIEYIOIINX dTaraX OCBOEHUS MPOTPaMMBl;

— aHaJU3 TBOPUYECKUX U MPOEKTHBIX paboT 0Oydaronmxcs;

— co3JaHue OaHKa WHIAMBUIYATBHBIX IOCTHXKEHUN BOCTIMTAHHUKOB,;

— OIIEHKA CTEMEHW Y4YacTUs M aKTUBHOCTH OO0YyYalomierocss B KOMAaHJIHBIX
IIPOEKTaX, COPEBHOBATEIILHOW U KOHKYPCHOM JEATEIBHOCTH;

- OLICHKAa JIMHAMUKM TIOKa3aTejled pa3BUTUS BHHUMAHUA, MaMSTH,
M300peTaTeNIbHOCTH, JIOTUYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS U T.JA. C
MOMOILBIO HAOJIO/IEHU Me1arora ¥ CaMOOLIEHKH 00y4YaroIINXCS;

- HaOmofeHue M (UKCUPOBAHWE W3MEHEHUM B JIMYHOCTH W TOBEIACHUU
00y4Yarommxcsi ¢ MOMEHTA MOCTYIJICHUSI B OOBEIMHEHHUE U 110 MEpe UX y4acTus B
JeATEIIbHOCTH;

— WHJIUBUIyAIbHBIC  KOJUICKTUBHBIC Oece/Ibl C 00yJarOIMMHUCH.
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6. CIMCOK UTHOOPMAIIMOHHBIX UCTOYHUKOB

6.1. HopmaTuBHO-IpaBOBBIE JOKYMEHThI

. ®enepanbHbIil 3akoH «O06 obpazoBanuu B Poccuiickoit @eneparum» Ne 273-D3

or 29.12.12 roma. — [OnekTpoHHbli pecypc]. — Pexum pgocrymna:
base.garant.ru/70291362/ (nadopmarnmoHHO-TIpaBOBOM MopTan «"apaHT).

. [Ipuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepaunu ot 09

HOsIOpst 2018 1. No 196 «OO6 yTBepKICHHHM TOpSAAKAa OpraHu3alud H
OCYIIECTBICHUSI 00pa3oBaTeNbHON  JEATEIBHOCTH MO  JIOMOJHUTEIbHBIM
o0mieoOpa3oBaTeIbHBIM  MpOTpaMMaM» [DNEKTPOHHBIH pecypc]. - Pexum
JOCTyma: https://www.garant.ru/products/ipo/prime/doc/72016730/
(uH(pOpMaIIMOHHO-TIPaBOBOM mopTal «I apaHT»).

. KOHI_[CHHHH pa3BUTHUA JOITOJIHHUTCIBHOI'O O6pa3OBaHI/I}I I[GTGIZ, YTB.

pacnopsibkenuem IIpaBurensctBa P® ot 4.09.2014 roma Ne 1726-p.
[D1eKTpOHHBIHI pecypc] — Pexum JIOCTyMaA:
http://Muno6pHayku.pd/nokymeHThl/ajax/4429 (ounmanbHbIN caiT
MunucrepcTBa oOpazoBanus u Hayku PD).

. CanlluH 2.4.4.3172-14 "CaHuTapHO-3NHIEMHOJOTUYECKHE TpPeOOBaHUS K

YCTPOMCTBY, COJIEPKAHUIO M OpraHM3alMu pexuMa padoThl 00pa30BaATEIBHBIX
OpraHu3alyid  JTONOJHUTEIBLHOTO oOpa3zoBaHus AeTtei", yTB. [JaBHBIM
rOCyJIapCTBEHHbIM caHuUTapHbiM Bpauom P® or 04.07.2014 N 41. -
[DnekTpoHHBIN pecypcl]. — Pexxum JIOCTyTIA:
https://www.consultant.ru/document/cons_doc LAW 168723/ (opuuunanbHblii
CalT cripaBoYHOM npaBoBoi cuctembl «Koncynbrantlntocy).

. 'ocynapctBerHnas nporpamma P® «Passutue o6pazoanus Ha 2013-2020 rospl,

yTBepxkAeHHOM nocTtaHoBieHueM [IpaBurensctBa PO Ne 295 ot 15.04.2014 1. —
[OnexkTponHbIii pecypc]. — Pexum pocryna: (MHGOPMAIMOHHO-TIPABOBOU
noptan «["apanT).

. CTparerusi ”HHOBaLIMOHHOTO pa3BuTusi Poccuiickoit denepanuu Ha nepuos A0

2020 rona, yrBep)aeHHbIM pacnopsbkeHreM I[IpaBurensctBa PO Ne 2227-p ot
08.12.2011 roma. — [DnekTpoHHBIM pecypc]. — Pexum nocrymna:
(MH(pOpMALIMOHHO-TIPABOBOM MopTan «I apaHT»).

. @enepanpHas 1efeBas mporpaMmma pa3BuTus oopazoBanus Ha 2016-2020 rojpl,

yrBepxkaeHHor [locranoBnennem IlpaBurensctBa PO Ne 497 or 23.05.2015
roga. — [DnexkTpoHHBIM pecypc]. — Pexum noctyna: (uHpOpMAIMOHHO-
npaBoBoii moptai «l'apanT»).

6.2. UnopmanmoHHbIe HCTOYHUKH JJIS NEIATOT0B

. bemmosckas, JI.I'. Ucnons3oBanne LEGO-poOOTOB B MHKEHEPHBIX IMPOCKTAX

mKombHUKOB. OtpacieBoit moaxox [Texcr] / JI. T'. benumosckas, H.A.
bemmosckuii. — M.: JIMK IlIpecc, 2016.


http://base.garant.ru/70291362/

2. beimmosckas, JI.I. PoGotusupoBanHbie abopaTopHbie pabOTh MO (UBHKE.
[MponeaeTrueckuii kype ¢pusuku (+ DVD-ROM) [Tekct] / JI. I'. bennosckas,
H.A. benuosckuii. — M.: JIMK Ilpecc, 2016.

3. Biacosa, O.C. OOpa3oBartenbHass poOOTOTEXHUKA B y4eOHOH NeATeTbHOCTH
yuamuxcs HadansHoM kol [Tekct] / O.C. Brnacosa. — Yensiounck, 2014.

4. Mupommna, T. @. Obpa3oBateibHasi poOOTOTEXHUKA HA YPOKaxX MHGOPMATUKU
u (pusuke B cpelHer mkoe: yueOHo-MeToauueckoe nocodue [Tekct] / — T.D.
Mupommna. — Yensobunck: Barmsin, 2011.

5. Hukymun, C.K. ConepxaHue Hay4YHO-TEXHHMYECKOTO TBOPYECTBA YYAIIUXCS U
metobel o0yuenus [Teker] / C.K. Hukynun, I'.A. ITonraBen, T.I'. I[lonraBeu. —
M.: MAH, 2004.

6. [Tepdunsena, JI. 1. O6pa3zoBarenbHas poOOTOTEXHHUKA BO BHEYPOUHOU yueOHOM
JeATeNIbHOCTH: yueOHo-MeToandeckoe nocooue [Tekct] / — JI. I1. Ilepdunnena.
— Yensaouuck: B3rmsia, 2011.

7. Iletun, B. IlpoekTsl ¢ ucnonb3zoBanueM koHtposiepa Arduino [Tekct] / — CII6:
BXB-IletepOypr, 2015.

8. [onrasen, I'.A. CucrteMHbIli TMOAXOJ K HAyYHO-TEXHHYECKOMY TBOPUYECTBY
yuamuxcs (mpoOiemsl opranuzanuu u ynpasienus) [Tekcr] / I'.A. Tlonrager,
C.K. Huxkynun, I''H. JloBeukuii, T.I'. IlonraBen. —M.: M3parensctBo MAM.
20083.

9. Commep, V. [IporpammupoBanue MHUKPOKOHTPOJIIEPHBIX J1aT
Arduino/Freeduino[Tekct] / V. Commep. — CI16: BXB-IletepOypr, 2012.

10. ®wununmos, C. VYpoku poborotexHuku. KoncTpykums. JIBmwxeHue.
VYupasnenue [Tekct] / C. @ununmnos. — M.: JlabopaTopus 3nanwmii, 2017.

6.3. UnpopManmOHHBbIC MCTOYHUKH VISl 00yYAKOLIUXCH

1. betixran, Ix. Konctpyupyem podorom Ha Arduino. IlepBeie maru [Tekct] /
JIx. bexran. — M: Jlabopatopus 3nanuii, 2016.

2. benmuosckas, JI. I'. Y3naiite, kak nporpammupoBath Ha LabVIEW[Teker] / JI. T
bemmosckas — M.: JIMK Ilpecc, 2014.

3. baym, 1. U3yuaem Arduino. THCTpyMeHTBI M METOJ TEXHUYECKOTO BOJIIIEOCTBA
[Texcr] / A. baym. — CI16: BXB-IletepOypr, 2016.

4. Mouk, C. [Iporpammupyem Arduino. OcHoBbI paboTsl co cketuamu [Tekct] / C.
Mouk. — CII6: ITutep, 2016.

5. [Ipeako, M. 123 DkcnepumenTta no podbororexuuke [Tekcr] / M. Tlpenko. — M.:
HT IIpecc, 2007.

6. ®ununmnog, C. Ypoku podbotorexuuku. Koncrpykius. JIBukenue. YnpapiieHUe
[Texct] / C. ®ununmnos. — M.: Jlaboparopus 3Hanui, 2017.

7. ®umnmoB, C.A. PoGororexnuka mis aereid m poxurteneid [Texcr] / C.
®wmmnmos. — CI16.: Hayka, 2013. — 319 c.
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