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1.1 HOACHUTEJIBHASA 3AIINCKA

JononuurenbHas  oOmiepa3BuBaromias  nporpamma  «PoOOTOTEXHHKa»,
pa3paboTaHa B COOTBETCTBUHU C:

— 3akoH «O0 oOpazoBanuu B Poccuiickoit ®@eneparumn» - O3 Ne273 ot
29.12.2012;

— IloctanoBnenne I'7maBHOrO TroOCyJapCTBEHHOTO CAHUTAPHOIO  Bpaya
Poccuiickoit denepanuu ot 28.09.2020 r. Ne 28 "OO yTBepKIEHMM CaHUTAPHBIX
mpaBun  CII 2.4, 3648-20 "CanuTapHO-3IUAEMUOJOTHYECKHE TpeOOBaHUS K
OpraHu3alusM BOCIHUTAHUS W OOY4YEHHs, OTAbIXa M O3/J0POBIICHHS JeTe W
MOJIOJCKHU";

— IIpukazom MunucrepctBa npocsemenus PO «O0 yreepxaenun Ilopsaka
OpraHu3allid ¥  OCYHIECTBJIEHUS  00pa3oBaTeIbHOM  JIEATEIBHOCTH IO
JIOTIOJIHUTENIBHBIM 0011Iepa3BUBaoIuM porpamMmmam» Ne196 ot 09.11.2018 r.;

JlononuurtenbHas ooiepa3BuBaroiias nporpamMmma «Po00oToTeXHHKa» OTHOCUTCS K
nporpaMMaM TeXHHYeCKOH HAaNpaBJIeHHOCTH.

Yposens IIporpaMmmsbl — 03HAKOMUTEIIbHBIM.

AKTYaJIbHOCTB JJAHHOW MPOTpaMMBbI:

- HEOOXOIMMOCTh BECTU pabOTy B €CTECTBEHHOHAYYHOM HAINPABICHUU JIJISI CO3/IaHUS
0a3bl, TO3BOJIAIONICH MOBBICUTh MHTEPEC K JUCIUIUIMHAM CPEIHEro 3BeHa ((pu3uke,
OMOJIOTHH, TEXHOJIOTUH, HHPOPMATHKE, TCOMETPHH);

- BOCTpEOOBAaHHOCTh Pa3BUTHUS HIMPOKOTO KPyro3zopa IMIKOJIbHHUKA U (HOPMHUPOBAHUS
OCHOB MHXEHEPHOTO MBIIUICHUS;

-OTCYTCTBHE TMpeaMeTa B MIKOJBHBIX MporpaMmax HadyaJlbHOTO 0O0pa30BaHMs,
oOecrieynBaroiero GopMUpoBaHUE y OOYUYAIOIMIUXCS KOHCTPYKTOPCKUX HABBIKOB H
OMbITA POTPAMMUPOBAHUS.

[IpenogaBanne Kypca NPEANOJaraeT MCIOIb30BaHUE KOMIIBIOTEPOB U
CHEIUANbHBIX HMHTEp(EHCHBIX OJIIOKOB COBMECTHO C KOHCTPYKTOpamu. BaxHO
OTMETHUTh, YTO KOMIIBIOTEP MCIOJIb3YETCS KAaK CPEACTBO YHPABJIEHUS MOJEIBIO; €r0
UCIIOJIb30BAHUE HAIPABJICHO HA COCTaBJICHHE YNPABISIOIIMUX aJITOPUTMOB IS
coOpaHHBIX MOJeNei. Ydaimuecs TMOdydalT NpelIcTaBlieHne 00 OCOOCHHOCTSIX
COCTaBJICHUS IPOI'PAMM YIIPABJICHHSI, aBTOMATU3ALMY MEXaHU3MOB, MOJIEIMPOBAHUH
pabOThI CHCTEM.

PoboT-koncTpykTop LEGO no3Bossier yuamumes:

- COBMECTHO 00y4aThCsl B paMKaXxX OJTHOM IPpyIIIbL;

- pacupenensaTh 00s3aHHOCTH B CBOEH IpyIIIIE;

- IPOSIBJISITh IOBBILIEHHOE BHUMAHUE KYJIbTYPE U 3TUKE OOLICHUS;

- IPOSIBJISITH TBOPYECKUN MOAXO K PELICHUIO IOCTABIEHHON 3a4a4H;
- CO37aBaTh MOJIENU PeajbHBIX 0OBEKTOB U MPOIECCOB;

- BUJICTh PEATbHBIN PE3yNIbTAT CBOCH PaOOTHI.

Ilenaroruyeckasi meaecoo0pa3sHOCTh ATOW NPOrpaMMbl 3aKIFOYAETCS B TOM,
YTO OHA SABJISIETCS] LEJIOCTHOM U HEMPEPHIBHOM B TEUEHUHU BCETO Ipolecca 00ydeHus,
Y M03BOJISIET IIKOJIBHUKY IIar 3a IIaroM pacKpbIBaTh B ce0€ TBOPUECKUE BO3MOKHOCTH
U CaMOpean30BaThCsl B COBPEMEHHOM MHpe. B mporecce KOHCTpyMpOBaHHUS U



MPOrpaMMUPOBAHUS YUaIIECsl MOJydaT AOMOJHUTEIbHOE O0pa3oBaHHE B 00JACTU
(U3HKHU, MEXaHUKH, JIEKTPOHUKU U UH(OPMATHKU.

Ucnonb3oBanue LEGO-KOHCTpYKTOPOB BO BHEYPOUHOH JE€ATEIBHOCTU
MOBBIIAET MOTHUBAIMIO YYaIIMXCS K OOYYEeHHUIO, TPU STOM TPeOYIOTCS 3HAHUS
MPAKTUYECKU U3 BCEX YUYEOHBIX JUCHUIUIMH OT UCKYCCTB U UCTOPUM 10 MATEMATUKU U
€CTEeCTBEHHBIX HayK. MEeXIpeaMeTHbIE 3aHSATUS OMUPAIOTCS Ha eCTECTBEHHBIN
WHTEpeC K pa3paboTKe M MOCTPOMKE pa3IMYHbIX MeXaHU3MOB. OJHOBPEMEHHO
3aHsaTUsA LEGO kak Henb3s JTydlie moaXoAsT IJis U3yYEHUs OCHOB aJIrOPUTMHU3AIIUU U
MIPOTrpaMMHUPOBAHUS.

Pabota c oOpazoBatenbHbiMU KOHCTpYKTOpamMu LEGO no3BosieT nKoJbHUKAM
B (¢dopMe TMO3HABATCIIbHOW Wrphl y3HATh MHOTHME BaXXHbIE HACU U Pa3BUTH
HEOOXOoAMMbIE B JalibHEWIIeW >KW3HU HaBbikh. [lpu moOCTpoeHMM Mozenu
3aTparuBaeTCsi MHOXECTBO MPOOJEM U3 pa3HbIX OOJacTeld 3HAHUS — OT TEOPUH
MEXaHUKH JI0 MICUXOJIOTUU, — YTO SIBJISICTCS BIIOJIHE €CTECTBEHHBIM.

OueHb Ba)KHBIM IIPEICTABISAETCS TPEHUPOBKA PA0OTHI B KOJUICKTUBE U PA3BUTHE
CaMOCTOSITEIbHOTO TEXHUYECKOTO TBOPUECTBA.

N3yuast mpocThie MEXaHU3MBbI, ydaluecs ydarcs paboTath pykamu (pa3BUTHE
MEJIKMX W TOYHBIX JBHXKEHUM), pa3BUBAIOT DJEMEHTAPHOE KOHCTPYKTOPCKOE
MBIIUICHHE, (PaHTa3UI0, U3yUYarOT MPUHIUIIBI PAOOTHl MHOTUX MEXaHH3MOB.

AzpecaTt nporpamMmabl

HomnonuutenbHas  oOmiepa3BuBaromass  nporpamma  «PoboroTexHuka
npeaHa3HadeHa i yqamuxcst ot 10 go 17 ner.

Ha6op B rpynmbl — cBOOOHBIH.

CocraB rpynnsl — IOCTOSTHHBIH.

[TonpocTok yke crniocoOeH ynpaBisiTh COOCTBEHHBIM MOBEACHUEM, MOXKET JaTh
JIOCTaTOYHO apTyMEHTHPOBAHHYIO OIIEHKY TOBEICHUS JAPYTUX, OCOOCHHO B3POCIbBIX.
VY HHX yrnyOnseTcss MHTEpeC K OKpyKawluemy, Iu(QepeHIupyroTcs HHTEPECHI,
MOSBIISICTCSI  TMOTPEOHOCTh  OMpENeNUuThesl B BhiOOpe mpodeccun. B cBomx
KOJUIEKTHUBHBIX JIeJIaX MOJPOCTKU CIOCOOHBI K OOJBIION aKTUBHOCTU. OHU TOTOBBI K
CIIOKHOM  JIeSATEJILHOCTH, BKJIIOYAONieEn B ced1 © MaJIOMHTEPECHYIO
MOATOTOBHUTENbHYIO palO0Ty, YHNOPHOE MPEOoNOeHHe NpemsaTcTBus. Jletu sToro
BO3pacTa CKJIOHHBI TPU3HABaTh TOJbKO HACTOAILIMW, MO MpPaBy 3aBOCBAaHHBIN
aBroputeT. OHM 30pKM M HAONIOAATENbHBI, YyTKO YJIABIMBAIOT MPOTHBOPEYHUS BO
B3TJIS/IaX U TO3UIMSIX CTApIINX, OOJIE3HEHHO OTHOCATCSA K PACXOXKICHUAM MEXKIY MX
cinoBamu u aenamu. OHM Bce Oojee HACTOMYMBO HAYMHAIOT TPeOOBATH OT CTApIIUX,
yBaXXeHUSI K ce0e, K CBOMM MHEHHUSM W B3IIIAIaM, U OCOOCHHO ICHST CEPhE3HBIN,
VWCKPEHHHMMN TOH B3aUMOOTHOILIEHUH.

O0bem nporpamMmMbI

[Iporpamma paccumtana Ha 1 roxg oOyuenust Ha 144 vaca B rox. IIporpamma
ABISETCS BapuaTuBHOW. [Ipm HEOOXOOWMOCTH B COOTBETCTBHU C MaTepUAIBHO-
TEXHUYECKUMU W TIOTOJHBIMU YCJIOBHUSIMM, IUIAHAMHU YUYPEXKICHUS, B TEUCHUE
y4eOHOro rojaa, B Tmpenaesax y4yeOHOW HArpy3Kd, BO3MOXKHA I[I€PECTaHOBKA TEM
TEMAaTHUYECKOTO IJIaHA MPOTPAMMBI.

®opma 00y4eHHUsI - OYHAs.

Pesxkum 3aHsaTHH



[leprotM4HOCTD U MPOJIOIKUTENBHOCTD 3aHATHI: 1 pa3a B Henemnto no 2 y4eOHbIX

yaca (40 - 45 MUHYT 3aHATHE, IEPEPHIB MEKAY 3aHATHAMU 10-15 MUHYT).

1.2. HEJIb U 3ATAYU ITPOT'PAMMBI

Heas nporpammbl: QopMuUpOoBaHME HUHTEpeca K TEXHUYECKUM BUIAM

TBOPUYCCTBA, Pa3BUTUC KOHCTPYKTUBHOI'O MBIIIJICHUA CPECACTBAMUA pO6OTOTeXHI/IKI/I.

3agaum nporpaMmel:

Obyuarowue:

- o3HakomMyieHHue ¢ komiuiektoM LEGO;

- O3HaKOMJIEHHE cO cpenoil nporpammupoBanust LEGO

- MMOJTy4YE€HHE HABBIKOB PabOTHI C JaTYMKAMHU U IBUTATEIISIMU KOMILICKTA;
- OJIYYEHHUE HABBIKOB MPOTrPaMMUPOBAHUS;

- pa3BUTHE HABBIKOB pelICHUsI 0a30BbIX 3a/1a4 POOOTOTEXHUKHU.
Paszeusarowue:

- pa3BUTHE KOHCTPYKTOPCKUX HABBIKOB,;

- pa3BUTHUE JJOTMYECKOTO MBIIIJICHUS;

- pa3BUTHE MPOCTPAHCTBEHHOT'O BOOOPAKEHHUS.

Bocnumamenvnuie:

- BOCIIUTAHUE Y yYalIUXCs UHTEPECa K TEXHUUECKUM BUJIaM TBOPUYECTBA;
- pa3BUTHE KOMMYHUKATUBHOW KOMIIETEHIMU: HABBIKOB COTPYIHHYECTBA B

KOJUIEKTHBE, MaJION TpymIe (B mape), yuacTusi B 6ecesie, 00CyKICHUY;

- Pa3sBUTHUC COIII/IaJILHO-pr,HOBOﬁ KOMIICTCHIIMH:. BOCIIMTAHHC pr,Z[0JII06I/I5[,

CaMOCTOATCIIBHOCTH, YMCHUA JOBOAWUTH HAYATOC ACJI0 10 KOHIIA,

- (opmupoBaHue W pa3BUTHE HHPOPMAIIMOHHON KOMIETEHIIMU: HaBBIKOB

paboTHI ¢ Pa3IMIHBIMUA HCTOYHUKAMH MH(POPMAITUH, YMEHHUS CAMOCTOSITEITLHO UCKATh,
U3BJICKATh U OTOMPATh HEOOXOIUMYIO IS pEeIICHHs YU4eOHBIX 3a71a4 HHGOPMAIIHIO.

1.3. COAEP’KAHUE INTPOI'PAMMBI

YUYEBHBIN IJIAH
JonmoanutenbHast | I'ox Komn | Koanuec | Beero Kosnyec | ®opma
o0mepasBuBan] | 00y4eHUs1 | 4YeCTB | TBO JacoB TBO HTOrOBOM
ast 0 yueOHbI yYalmxc | aTrecTanuu
nporpaMmma YacoB | X HeJeJdb A

B

Hexel

10
HononuurensHas | I'pynma 1 | 4 36 144 15 TBopueckas
oOmiepa3BuBaroIias | rojaa MPOEKTHAsI
porpaMma o0yueHus pabota
«Po0bo0TOTEXHHMKA»

YUYEBHO-TEMATHUYECKHWH IIJIAH

Ne Ha3Banue pa3ienoB, Tem KOJIHY€CTBO YacoB




BCero | Teopus | npakTuka | ®opma npoMeKyTOYHOM
(uTOroBoOii) aTTECTALINH

1. | Pasgen Nel. BeeaeHnue B 3 2 1
HCTOPHIO U U/IEH0
pPOOOTOTEXHUKH
2. | Pa3nen Ne2. IlepBble maru B 23 4 19
poGororexnuky. Uzyuenmne
TEXHOJIOT Ui

3. | Pa3zges Ne3. OcHOBBI 39 4 35
NMOCTPOEHHUsT KOHCTPYKIIHI,
YCTPOMCTBA, NPUBO/bI

4. | Pa3nen 4. UTorosas padora 3 1 2 TBopueckast MpoeKTHas
paboTa 1o uToram roja

HTOIO: 68 11 57

Conepskanue yueOHOro mjiaHa

Pa3nen 1. Beenenue B ucTopuio u ujaero poGoTOTEXHUKH.

Teopus.

BBonnoe 3ansTtue. 3nakoMmctBo. IIpaBuia texnuku 6e3omacHoctd. UTO Takoe
po6ot? Unes coznanust po6oToB. BO3HUKHOBEHHE U pa3BUTHE pOOOTOTEXHUKHU. Bubl
COBpeMEHHBIX poOoToB. MHpopmarusa, nHpopMmartrka, poOOTOTEXHHKA, aBTOMATHI.
3HAKOMCTBO C TEXHUYECKOW AEATEIbHOCTHIO YEJIOBEKA. 3HAKOMCTBO C HEKOTOPBIMHU
YCIIOBHBIMHU 0003HAYEHUSMHU IpapuUIeCcKUX N300pakeHUH.

Ilpakmuxa.

HaGpockn Ha OymaxHOM HOCHUTENIe COOCTBEHHOW wHaen podoTa B BHUIIE
YIPOIMIEHHOTO YepTeKa C TEKCTOBBIM OMHCAHUEM €T0 TEXHUYECKUX OCOOCHHOCTEH U
BO3MOKHOI'O TpuMeHeHHs. (COBEpPILICHCTBOBAHHE YEPTEKAa C HCIOIb30BAHUEM
YCJIOBHBIX 0003HAYCHUH.

Paznea 2. IlepBble maru B po60ToTeXHUKY. I3yueHHe TeXHOJIOT Hil.

Teopus.

3nakomMcTBO ¢ KoHCTpykTropoM LEGO Education Mindstorms EV3.
HccnenoBanne 31€MEHTOB KOHCTPYKTOpPAa M BUAOB UX CO€AMHEHHS. MOTOp U OCh.
3yOuatbie konéca. lloHmwxkaromas 3yOuatas mnepemada. lloBwimaromass 3yOuaras
nepegaya. YmOpaBieHUE [aTYUKaMd W MOTOpPamMd IMPU IOMOIIM IPOTrPpaMMHOIO
obecrieuenuss EV3. Pemennas mnepemaua. CHIDKEHHE W YBEIMYCHHE CKOPOCTH.
Uepssiunas 3yOuatas nepenaya. Peryaru. biok «{ukm». brnok «IlepekitoyaTens.

llpaxmuka.

Co3nanue mnepBbIX MNPOCTEHIIMX MOJEIEH MalluH C KCIHOJIb30BAaHHEM
koHcTpykTOopa LEGO. Co3manme mpocTeHmmx Mojeeil TpaHCIOPTHBIX CPEICTB C
MPSIMBIM YTIPABJIEHUEM M BO3MO>XHOCTBIO M3MEHEHHUSI CKOPOCTH MEPE/IBMXKEHUS 3a
CY€T MaHMMNYJIUMpOBaHMs 3yOuaToil mepemaued kpyramiero MoMmenta. [loctpoenue
MIPOCTBIX AITOPUTMOB AJisi aBTOHOMHOU paboTel Mmoaeneit TC. [locTtpoenue moaeneit
TC, arxymuxcs 3a cu€T peMEHHOU Niepeayu 1o aHajaoruu ¢ 3youaroid. [loctpoenue
mogerner TC, nBrmKymmxcs 3a CYET YepBA4YHOU nepenaun. [locTtpoeHne alropuTMos,
COJIeprKalllUX IIUKINYECKUE FJIEMEHTHI.

Pa3nen 3. OcHOBBI NOCTPOEHUSI KOHCTPYKIUH, YCTPOMCTBA, MPUBO/bI.



Teopus.

Koncrpyknusi: mnonarue, 371eMeHTbl. (OCHOBHBIE CBONCTBA KOHCTPYKIIHH.
MaHunyIauOHHbIE CHCTEMBl pOOO0TOB. CHCTEMBI MNEPEABMKEHHUS MOOMIBHBIX
po6oToB. CeHCOpHBIE CHUCTEMBI. YCTpOICTBa ympaBieHUs poOOoToB. OCOOEHHOCTHU
YCTPOUCTBA JIPYTUX CpelCcTB poOoToTexHuku. Knaccudukanus npuBoaoB. ['oToBbie
CXEMBbI-I1a0JIOHBI COOPKH KOHCTPYKLHUM.

Ilpakmuxa.

Hcnonb3oBaHue MOTOPOB ISl CO3[@HUS MPOCTEHIINX MaHUMYJISTOPOB U HX
6a3oBoe nporpammupoBanue. IlocTpoeHue poOOTOB, MPOU3BOASIIMX MAHUITYJISIIUH
b0 JBMXKEHME, pearupys Ha JaTYMKU KacaHus, 11BeTa U auctaHuuu. [loctpoeHue
poOOTOB U UX MPOrPAaMMHPOBAHUE IO TOTOBBIM CXe€MaM COOPKH.

Paznen 4. Utorosasi padora.

Teopus.

Drarnbl BHITOIHEHHS MPOEKTHON paOOThI: TOCTAHOBKA MPOOJIEMBI, ONIpe/ielIeHHE
e U 337a4, COCTABJICHUE TJIaHA BBIMOJIHEHUSI CAMOCTOSITEIbHOM paboThl, pacuer
KOJIMYECTBA HEOOXOJUMBIX MAaTEepUajoB, BBHIMOJHEHHWE pPaOOThl, CaMOaHAIU3
BBIMIOJTHEHHOM paboOTHI.

Ilpaxmuxka:

Pa3paboTtka Temsl ipoekTta. KoHcTpynpoBaHnue Mojienu, €€ mporpaMMUupOBaHUE.
[Ipe3enTtanus moaenu. [logroToBka UTOroBoi BEICTABKH PabOT ydamuxcs 3a y4eOHbIH
roj. Pednexcust oOpa3zoBaTeNbHBIX pe3yIbTATOB yUAIIHNXCA

1.4. INTAHUPYEMBIE PE3YJIBTATBI

B pe3ynbTaTte 0cBOEHUS MPOrpaMMbl 0Oydaromuecs OyayT 3Hamb:
*  OCHOBHBIC U JIOTIOJTHUTEIBHBIC KOMIIOHECHTBI KOHCTpYKTOpa Lego;
*  OCHOBBI IIPOrPAaMMHUPOBaHKS pOOOTOB B Iporpamme Lego;
*  CICHUAJIbHYI TCPMHHOJIOTHIO.
OOGyuaroruecs OyayT ymemas:
*  KOHCTPYHPOBaATh POOOTOB JUISl PEIICHUS Pa3IUYHbBIX 3a/1aY;
*  COCTaBJISITh MPOTPAMMBI C PA3JTUIHBIMH AJITOPUTMAMU;
*  WCIOJB30BATh CO3JaHHBIC TIPOTPAMMBI JIS YIIPABICHHS pOOOTaMH.
OOGyuaroruecs OyayT e1adems:
*  HaBBIKaMH pabOTHI C KOHCTPYKTOpOM Lego;
*  HaBBIKaMH pabOTHI B Cpelie porpaMmmMupoBanus Lego;
*  HaBBIKAMH IIPOTPAMMHPOBAHHS POOOTOB HAa BHYTPEHHEM SI3BIKE
MUKPOKOHTPOJLIEPA.

2. KOMIIJIEKC OTPAHU3AIIMOHHO-NIEJATOIr'MYECKX YCJOBUHA
2.1. POPMA ATTECTAIIUHU
[IpoBepka MONYYEHHBIX YMEHHM, HABBIKOB W 3HAHUW OCYILIECTBISECTCS Ha

KOHTPOJIbHBIX 3aHATHSX, a TakXke B IpollecCe YydacTHe OOydarouuxcsi B
COPEBHOBAHUSIX PA3HOTO YPOBHSA, MNPOPUIBHBIX KOH(PEPEHIUSIX U CEMHUHapax,



BHYTPCHHHX COPCBHOBAHUSIX.

Texymmuii KOHTPOJIb YCBOEHHUS TEOPETHUUECKOTO0 MaTepraja OCYIIECTBISICTCS C
MOMOIIIBIO OMpoca (3a4eTa) Mo OTJAEIbHBIM TemaM (paszjesnam).

OCHOBHBIM pe3yJbTaTOM OOYYCHHsI SIBISETCS TBOpPUECKash paboTa — CO3/IaHNEe H
MIPOrpaMMHUPOBAHKE POOOTOTEXHUYCCKOTO YCTPOHCTBA COOCTBEHHON KOHCTPYKITHH.

ATTecTaIus o UToraM OCBOSHHS TIPOTPaMMBbI POBOIUTCS B (HOPME HTOTOBOTO
3ayeTa IMmo paszesiaM MporpamMMbl M 3alTUuThl TBOpUeckoro npoekta (IIpunoxenue 3).

dopMOit UTOTOBOTO KOHTPOJISI TAKIKE MOKET SIBISITHCS PE3YIbTAaTUBHOE YIACTHE
oOydJaromierocss B KOHKYPCHBIX MEPONPHUATHIX MYHHIIUIATBLHOTO, TOPOJCKOTO U
0oJ1ee BHICOKOTO YPOBHEH.

2.2. OHEHOYHBIE MATEPHAJIBI

Jliss OoleHWBaHHS PE3yIbTATOB TEKYIIEH M TMPOMEKYTOYHOW ITHATHOCTUKH
UCTIOJB3yeTCS YPOBHEBAsI CUCTEMa: HU3KUW, CPETHUI M BBICOKUH ypoBeHb. B Hauane
y4eOHOTrO Tro/ia TMPOBOIUTHCS COOECEIOBaHME, C IEJbI0 BBHISBICHHS HadaIbHBIX
YMEHUU W HaBBIKOB, MOTHBAIllUM TOCTYIUICHHUS B oOBbeAMHEHWE. Bo Bpems Bcero
neprosa OOy4YeHHS] TPHUMEHSIOTCS TECThl Ha pa3BUTHE TMaMATH, MBIIIICHUS,
BOOOpaKEHHS.

O1eHOYHBIN JIMCT 3aloJHAETCS IMeJaroroM B KOHIIE Y4eOHOro roja IIo
pe3yibTaTaM HaOJIOeHH, TECTUPOBAHHS U BHITTOJHEHHS MPAKTHYECKUX 3aaHUN.

OueHOYHBIH JIUCT N0 UTOTaM 00y4YeHHs 1O J0MOJHUTEIbHOM
o0mepa3BuBawmei nporpamme «Pod6oToTexHuka»
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3Hal0T

npaBuiia 6e301acHOM paboTHI;

OCHOBHBIE KOMIIOHEHTHI KOHCTPYKTOpOoB LEGO;

KOHCTPYKTUBHBIE ~ OCOOCHHOCTH  pPa3MYHBIX  MOJEJeH,
COOPYXEHHH U MEXaHU3MOB;

BUJIBI  TIOJBIKHBIX W HEMOJBIKHBIX  COCIMHEHUH B
KOHCTPYKTOPE;

YmMmerT

paboTath C IUTEPaTypOi, C )KypHaJIaMH, C KaTajJoramu, B
UHTEepHeTe (M3y4aTh U 00pabaThiBaTh HHPOPMALIHUIO);

CaMOCTOATCIIbHO pCIIAaTh TCXHUYCCKUC 3aa4U B IIPOLICCCC
KOHCTPYUPOBAHUA p060TOB (HHaHI/IpOBaHI/IC OpeACTOAIUNX
ﬂeﬁCTBHI‘;I, CaMOKOHTPOJIb, TPUMCHSTH IMNOJTYUCHHBIC 3HaHI/I$I);




CO3/1aBaTh MOJIENIU TIPU MOMOIIM CHEHUAIBHBIX 3JIEMEHTOB TI0
pa3paboTaHHOI cXeMe, 0 COOCTBEHHOMY 3aMBICITY.

KpuTepml OIlCHUBAHUA 3HaHHﬁ, yMeHHﬁ U HABBIKOB oﬁyqamumxcn

IMapameTtpbi YPpoBHH 0CBOEHHSI IPOTPAMMbI
OlleHUBAHUS
Bricokuii Cpennmuii Hu3kuin
[IpakTuueckue OO6yyaromuiics OOGyuarommuiics OOyuaromuiicss He 3HaET
HAaBBIKH pa0OTHI C CaMOCTOSITETHHO MBITACTCS OCHOB KOHCTPYHUPOBAHUS
KOHCTPYKTOPOM. cobupaet poborTa. CaMOCTOSITEIHHO po0OTOB.
cobpatb poborta,
npuberaer K MOMOLIA
nejarora.
[Iporpammupoanue | OOyuarouuiics OO6yyaromuiicsa 3Haer | OOyvaromuiics
TUIIOBBIX pOOOTOB € | CBOOOJIHO OCHOBHBIE 3JIEMEHTBI | HCHBITHIBACT 3aTPyIHEHUS
MTOMOIIBIO OpUEHTHPYETCS B MPOrPaMMHOTO B HAXO0XKJIEHUH TpeOyeMBbIX
«BHYTPEHHETO» IPOrpaMMHOM obecrieyeHusl. koManJ. C tpynom
A3bIKa o0ecrevyeHnH. VY I0BIETBOPUTENIBHO | JEMOHCTPUPYET HABBIKU
MPOrpaMMHUPOBaHMs. | XOPOLIO BIaleeT BJIa/ICE€T HaBbIKAMU COCTaBJICHUSI [TPOTPaMM.
HaBbIKaMU COCTaBIICHUS He yknanpiBaercs B
COCTaBIICHUS IPOrpamm, 3aJlaHHbIE BPEMEHHbBIE
POrPaMM. HO HE YKJIa/IbIBaeTcs pamku
[TocnenoBarenbHO U | B 3aJaHHBIE
HCYEPIBIBAIOIIIE BpPEMEHHBIE CPOKH.
OTBCHACT Ha C ommOkamMu OTBEYaeT
IIOCTABJICHHBIC HAa TIOCTaBJICHHBIE
BOIIPOCBI. BOIIPOCHI.

2.3. YCJIOBMS PEAJIM3AIIMU ITPOI'PAMMBI

3aHATHS IO JOTIOJHUTENFHON o0Iepa3BuBaromieii mporpamme «PoboToTexHKa

npoBoasTcs Ha 6aze MOVY «Dmydanckas COII»
POBETPUBAEMOM

OCBCIICHHOM H

y4eOHOM

KaOuHerTe,

B CTAaIllMOHAPHOM, THUIIOBOM,
KOTOPBIN

OTBCHACT

TpeOOBaHHUSIM CAHUTAPHO-THTUEHUYECKUX HOPM, MpaBWJIaM TEXHUKU OE30ITacCHOCTH,
YCTAHOBJICHHBIX JJISI IIOMEIICHHM, T/Ie paboTaIOT yJdalnuecs, OCHAIICHHOM THITOBBIMH
CTOJIAMH U CTYJIBSIMH C YIETOM (PU3UOJIOTHUSCKUX OCOOCHHOCTEH 00yJaromuxcsl.
Marepuaabl H HHCTPYMEHTBI.
Konctpykroper LEGO Education Mindstorms EV3, xommnbroTepbl, IpoeKTop,
9KpaH.



2.4. METOANYECKHUE MATEPHUAJIbI

IIpu 00y4eHuu mo mporpaMme MCHOJb3YKOTCH CJeIYyIOIIUe TeXHOJIOTHU:
IPYIIOBOr0 OOy4YeHUsI, MPOSKTHOI'O O0y4eHUsI, 310pOBhecOeperaronye, TeXHOJIOTUs
JTUCTAHIIMOHHOTO OOYYECHUSI.

I'pynnoewvie mexnonozuu — o0yuyeHrue NpoOXoAUT B Pa3HOBO3PACTHBIX IPYINAX,
00BEIUHSIONUX CTAPIINX U MIIAJIIINUX OOLIUM JICJIOM.

Texnonozcusa npoekmnoz2o 00yuenusn - pedsita yyaTcsi co3/1aBaTh MPOEKTHI O
pPEIIEHUI0 JIOCTYITHBIX MM MpoOJieM M yMeNo 3alluiiaTh WX Tepes APYTUMHU.
[Toompsiercss cmenocTh B TMOUCKaX HOBBIX (opM, mposiBieHue (¢daHTa3uu,
BOOOpaKEHHUS.

Texnonocusa oOucmanyuonno2o o00yuenus - 5TO CrNocod oOydeHHs Ha
pacctosau. OHa TMO3BOJIAET pewaTh 3a7auu (HopMUpoOBaHUS HHEOOPMAIMOHHO-
KOMMYHHMKAITMOHHOU KYJIBTYpbI ydamuxcs. E€ 0coOeHHOCTh B TOM, YTO Yy JIETEH eCTh
BO3MOXKHOCTh TIOJIy4aTh 3HaHHMS CaMOCTOATENbHO. briaromaps CcoOBpeMEHHBIM
UH()OPMAIIMOHHBIM TEXHOJIOTUSIM, YyYalllMecs | IeJaror MOTYT HCIOJb30BaTh
pasznuyHbie HH)OPMAIIMOHHBIE PECYPCHI.

JlaHHbBIE TEXHOJIOTUU TPUMEHSIOTCS B clydae OOJIe3HU YYallerocs Wiu s
yYaluxcs TMPU KOHCYJBTHPOBAHUU IO OTIAEIBLHBIM BOMPOCAM B COOTBETCTBHH C
coJiepKaHHeM MPOTPaMMBI, a TAaKXKe MPU HEOIAronpHUsITHONU COLMATIBHON 0OCTaHOBKE
B 00pa3oBaTeIbHON OpraHu3alliy, pailoHe, CTpaHe MO PACTIOPSKEHUIO BBIIIIECTOAIINX
OpraHoB YIpaBJieHUs 00pa30BaHUsI.

[legaror obecnieunBaeT PEeryisipHYIO JUCTAHIIMOHHYIO CBSI3b C YYaIlUMUCS U
ponuTensiMUu  (3aKOHHBIMU ~ TPEJCTABUTENSIMUA) Uil UHGOPMHUPOBAHUS O XOJe
peanu3anuu MpoOTpaMMbl C HUCIOJIb30BAaHUEM JHMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH, DIEKTPOHHOTO OOYy4YeHHUs, paclHUCaHUEeM 3aHATHH, Tpadurom
NIPOBEJICHUS TEKYIIEro KOHTPOJIS M UTOTOBOTO KOHTPOJsi. [yt poauTeneid (3aKOHHBIX
NpeICTaBUTENICH) yUYaluXxcs pa3padaThIBAIOTCS MHCTPYKIIUU/TIAMATKH O pean3aliuu
OporpaMMbl € TMPUMEHEHHWEM DJJIEKTPOHHOTO OOYy4YeHUsT W JUCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUHN C YKA3aHUEM:

- aJpecoB DJIEKTPOHHBIX PECYpPCOB, C MOMOIIBIO KOTOPBIX OpPraHHU30BaHO
oOydeHue;

- JIOTUH W TAapoJib DJIEKTPOHHOW oOpa3oBaTeibHONW MmiIaThopmbl (Tpu
HEOOXOIUMOCTH);

- PEKHUM U pacClMCaHNe JTUCTAHITMOHHBIX 3aHATUN;

- (hopMBI KOHTPOJIS OCBOSHUS TTPOTPAMMBI;

- CpeJICTBA ONEPATUBHOM CBS3U C NEJArOTrOM.

OO0pazoBaTenbHasl AESITEIBHOCT, OPraHU30BBIBACTCS B COOTBETCTBHH C
pacnicanueM, 3aHsITHE C [PUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTU U 3JIEKTPOHHOTO 00yUEHHs BKJIFOYAIOT:

- pa3paboTaHHbIE MIEJarOrOM MPE3EHTAIUU C TEKCTOBBIM KOMMEHTAPUEM;

- online-3ansiTie, online-KOHCYIbTAIUS;

- (pparMeHTBI U MaTepuUalbl TOCTYIHBIX 00pPa30BaATENbHBIX HHTEPHET-PECYPCOB;

- UHCTPYKIIUU IO BBIMIOJIHEHUIO MPAKTUYECKUX 3aJaHUM;



- TUJAKTUYECKHUE MaTepUabl/ TEXHOJOTUYECKUE KapThl;

- KOHTPOJIbHBIE 3aJIaHUS.

CrtpykTypa 3aHsATHS ¢ IPUMEHEHUEM TUCTAHLIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJOTUU U 3JEKTPOHHOIO OOY4YEHHUs COAEPKUT OCHOBHBbIE KOMIIOHEHTHI, YTO U
3aHsATHE B OuHOM (¢opme. Ilpu mpoBeneHMM 3aHATUS C HCIOJIb30BAHUEM
JUCTAaHIIMOHHBIX 00pa30BATEIbHBIX TEXHOJIOTUHM, 3JEKTPOHHOIO OOy4YeHHUs, Nepen
ydaniuMmucs o003HavyaroTcs mpaBuiia paboTsl U B3aUMOIeHCTBUA. B nporecce 3aHsATHA
nearory Heo0XoAuMO YETKO J1aBaTh MHCTPYKIIMH BBITTOJHEHUS 3aJaH WM.

JI1s mpoBeieHUS 3aHATUIA UCTIONB3YIOTCS CJICIYIONUE CIIOCOOBI:

- IPOBE/ICHKE 3aHATUHN B PEXKUME OHJIAMH;

- pa3MellleHre MPEe3eHTalui U TEKCTOBBIX JOKYMEHTOB B ceTH MHTepHeT;

- IPOBEJICHUE MPAKTUUYECKUX 3aHATHUI: BUJI€03aMKMCh MacTep-Kiacca nejarora,
BUJICO3AIUCH BBINIOJHEHHON PaOOThl yHaIIUMHUCS.

On-line KOHCYJbTAMM TPOBOJITCS IMEJArOrOM C IMOMOIIBIO 3JIEKTPOHHON
MIOYTHI.

300posvecoepezarouiue mexnoocuu. BaxHOe 3HAYCHHE B TPOBEICHUU
3aHATHM MMEET OpraHu3alus JUHAMHYECKUX May3. BBeneHue 3TuUX yHmpakKHEHHUH B
IpoLecC 3aHATHS 00ECreYrMBaeT CBOEBPEMEHHOE CHATHE (M3MUYECKOW YCTaJOCTH U
okuBJieHHEe padoTocnocoOHocTH nereld. KonmnyecTBo Takux nays3 (GU3KyIbTMUHYTKH)
B TEYEHHUE 3aHSATHS 3aBUCUT OT BO3pacTa JAETe, OT CJIOXKHOCTH H3y4aemoro
MaTepuana, OT COCTOSHHS pabOTOCIOCOOHOCTH. 3aHATUA CTPOSITCS C  YYETOM
UHANBUAYATbHBIX ¥ BO3PACTHBIX OCOOCHHOCTEH, CTENEeHH MOATOTOBIECHHOCTH,
UMEIOIINXCS 3HAHUI Y HABBIKOB.

Y4yeOHoe 3aHATHE - OCHOBHOW 3JieMeHT o00pa3oBaTeNbLHOIO MpoIlecca,
KOTOPBIM MPOXOAM B KOMOMHUPOBAHHOW (opMe B JBYX YACTAX: TEOPETUUECKOH H
MIPaKTUYECKOM.

Teopemuueckas wacmv MPOXOIUT B BHUJE JIEKIHMA, THE€ OOBACHICTCS HOBBIN
Marepuaj, M[paKTUYECKass YacTb — 3aKpeIUIeHHWE MPOMJEHHOr0 MaTepHalia
IOCPEICTBOM BBIMIOJIHEHUSI NPAKTHYECKUX 3aJaHuid 10 pasaesaM H TeMam
nporpaMMbl. Ha 3aHATHSAX HCHONB3yeTCS WHAWBUIYAIbHBIA MOAXOJ K KaXIOMY
oOydaronemMycs, 0COOCHHO MPH BBIMOJIHEHUN UTOTOBON MPAKTUYECKOU pPabOTHI.

B nporuecce BBINIONHEHUSI npakmuyeckux padom TPOUCXOIUT OOCYKICHHE
Croco0OB  pelieHus  IOCTAaBJICHHOW  3aJayd,  BbIOOpa  MHCTPYMEHTOB.
KomOunupoBanHass (gopma 3aHATHI oOOeclieunBacT CMEHY BHJIOB JICSITCIBHOCTH H
NepephIBBI B pabOTE 32 KOMIIBIOTEPOM.

CIIMCOK JIMTEPATYPHBI

st mexaroros

1. Joopubopm [.9., Yenunckuii C.A., ApremoB K.A. OcHOBBI pOOOTOTEXHUKHU
Ha Lego® Mindstorms® EV3. Yuebnoe nocobue. — M.: Jlans, 2019. — 108 c. IBaHoB
A.A. OcHOBBI pOOOTOTEXHUKH. YuyeOHOoe nocobue. - M: UHOPA-M, 2019. — 223 c.

2. 3naka3zoB A.C. Ypoku JIero-KOHCTpyMpOBaHHUS B IIKOJIE: METOJIMYECKOE
nocobue. — M.: BUHOM. JlaGopatopust 3uanuii, 2011. — 120c.: un
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3. Komocos JI.I'. IlepBsiii miar B poOOTOTEXHUKY: MIPAKTUKYM ISl 5-6 KJIacCOB.
— M.: BUHOM. JlaGopatopus 3Hanuii, 2012. — 286¢.: ui.

4. 2. Kopsarun A.B. O6pazoBarensHast podotorexnrnka Lego Wedo. CoopHuk
METOAMYECKUX PEKOMEHAAIMI U TPakTUKYMOB. - M.: « IIMK-IIpeccy», 2016. — 254 c.

5. OranoBckas E.JO., Knsasesa UN.B., T'alicuna C.B. Pob6ororexnmka, 3D-
MO/IEJIMPOBAHUE U MTPOTOTUIIMPOBAHHUE B TONOJHUTEIBHOM 00pa3oBanuu. — M.: Kapo,
2017. -208 c.

6. Tapanata B.B., Cambuikuna H.H. PoGoroTexHuka B mikosne. Metonuka,
MpOrpaMmmsl, MpoekTsl. — M.: JlTaboporopus 3nanmii, 2017. — 109 c.

7. @umunmoB C.A. VYpoku poOotorexHuku. KoucTpykius. [[Buxenue.
VYnupasnenue. — M.: JIaboparopus 3Hanuii, 2018. — 176 c.

8. FOpesuu E.N. OcHoBBI poOoTOTEXHUKH. YueOHOoe nocobue. —M.: BHV, 2018.
—304 c.

Jas yyamuxcst

1. bemuorckas JI., bemuosckuii H. MHWcnons3oBanue Jlero—po6GoToB B
MHKEHEPHBIX MPOEKTax MKOJbHUKOB. - M.: «[IMK Ilpeccy, 2016. — 88 c.

2. Bunnunkuit 10.A. UrpoBast poOOTOTEXHHKA ISl FOHBIX MPOrPAMMUCTOB U
KOHCTpYKTOpOB. - M.: BHV, 2019. — 240 c.

3. Pycun I'.C., pkosa FO.A., JIy6oBuk E.B. Ilpuser, po6ot! Mos nepBast kuura
no pobororexnuke. — M.: Hayka u Texuuka, 2018. — 304 c.

Pecypcol cetu UnTepHeT:

1.  www.int-edu.ru

2. http://strf.ru/material.aspx?d_no=40548&Catalogld=221&print=1

3. http://masters.donntu.edu.ua/2010/iem/bulavka/library/translate.htm

4, http://www.nauka.vsei.ru/index.php?pag=04201008

5. http://edugalaxy.intel.ru/index.php?automodule=blog&blogid=7&showe
ntry=1948

6. http://legomet.blogspot.com

7. http://www.memoid.ru/node/lIstoriya_detskogo_konstruktora_Lego

8. http://legomindstorms.ru/2011/01/09/creation-history/#more-5

Q. http://www.school.edu.ru/int

10.  http://robosport.ru

11.  http://myrobot.ru/stepbystep/

12.  http://www.robotis.com/xe/bioloid_en

13.  http://www.prorobot.ru/lego/dvijenie_po_spiraly.php

14.  http://technic.lego.com/en-us/BuildingInstructions/9398%20Group.aspx

15.  http://www.nxtprograms.com/robot_arm/steps.htmi

16.  http://www.mos-cons.ru/mod/forum/discuss.php?d=472

17.  http://lwww.isogawastudio.co.jp/legostudio/modelgallery a.html

18.  http://sd2cx1.webring.org/l/rd?ring=robotics;id=2;url=http%3A%2F%2F
www%?2Eandyworld%2Einfo%2Flegolab%2F

19.  http://lwww.int-edu.ru/object.php?m1=3&m2=284&id=1080

20.  http://pacpac.ru/auxpage_activity _booklets/
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KAJIEHJIAPHBINA YYEBHO-TEMATUYECKHNH IIJIAH

KasennpapHpiii y4e0HO-TeMATHYECKHU I IJIAH 10 JOMOJTHUTEIbHOM
odmepa3puBamonieii nporpamme «Podororexunka» na 2024-2025 roa

HaszBanue pa3aeioB, TEM

o0LeM
4acoB

dpopma 3ansaTHS

®opma
MPOMEKYTOYHOMI
(uTOroBoif)
arTecTaluu

Paszpnen Nel. BBeneHue B MCTOPHIO M
H/1e10 POOOTOTEXHUKH

Bxonauas
aTTecTalusl,
HaOJIFOIEHIE

BBojHOe 3aHsTHE. 3HAKOMCTRBO.
[IpaBuna TexHUKH 0€30MaCHOCTH.
Uto Takoe po6oT?

Bunel coBpeMeHHBIX pOOOTOB.
WNndopmanus, nuapopmartuka,
pOOOTOTEXHHUKA, ABTOMATHI.

TEeOopUsl

Wnest coznanus poboTOB.
Bo3HukHOBEHME U pa3BUTHE
POOOTOTEXHHKH.

Teopusi/mpaxkTrka

3HAKOMCTBO C TEXHHYECKOU
NeSITeNIbHOCTBIO YeJIOBEKa.
3HAKOMCTBO C HEKOTOPBIMHU
YCIOBHBIMU 0003HAYCHUSIMU
rpapu9IecKux M300paKEHUH.

Teopust/mpakTrka

Pasznen Ne2. IlepBblie maru B
podororexuuky. U3yuenue
TEXHOJIOTH i

23

3HAKOMCTBO C KOHCTPYKTOPOM.
UccnenoBanue >eMeHTOB
KOHCTPYKTOpa U BUOB UX
coeuHeHusi. MOTOp U OCh.

Teopust/mpakTrka

3HaKOMCTBO C KOHCTPYKTOPOM.
HccnenoBanue 31eMEHTOB
KOHCTPYKTOpa U BUIOB UX
COCIUHCHMA. MOTOp " OChb.

Teopusi/mpakTrka

3y6uatsie konéca. [ToHmxkaromas
3yOuatas nepenada. [loBbimarorias
3yOuaras mepeaya.

Teopusi/mpakTrka

3y6uatsie konéca. [ToHmkaromas
3yOuatas nepenada. [loBsimarorias
3yOuaras mepenaya.

Teopus/mpakTka

3y6uatsie konéca. [ToHmkaromas
3yOuatas nepenada. [loBsimaroriast
3yOuaras mepeaya.

Teopus/mpakTka

VYrpasieHue 1aTIuKaMid U MOTOPaMHU
MIPH TIOMOIIU TIPOTPAMMHOTO
obecneueHus.

Teopus/mpakTka

12



10 VYnpaiieHue AaT4MKaMu ¥ MOTOpaMu 1 Teopus/mpakTrka
MIPU IOMOIIIU TPOTPAMMHOTO
o0ecrieyeHusl.
11 VYipasneHue jaT4yukaMu 1 MOTOpaMu 1 Teopus/mpakTrka
MIPH TTOMOIIIY TIPOTPAMMHOTO
obecnieuenns EV3.
12 Pemennas nepenaua. 1 Teopusi/mpakTrKa
13 Pemennas nepenaua 1 Teopus/mpakTrka
14 Pemennas nepenava 1 Teopusi/mpakTHKa
15 CHueHue 1 yBeJINYeHHE CKOPOCTH. 1 Teopus/mpakTrka
16 CHueHue 1 yBeJInYeHHe CKOPOCTH. 1 Teopus/mpaxkTika
17 CHueHue 1 yBeJInYeHHe CKOPOCTH. 1 Teopus/mpaxkTika
18 UepssiuyHas 3youaTas repeaaya. 1 Teopust/mpakTuka
19 UepssiuyHas 3youaTas repeaaya. 1 Teopust/mpakTuka
20 UepsiyHas 3youaTas repeaaya. 1 Teopust/mpakTrka
21 Preruarm. 1 Teopust/mpakTrka
22 Peruaru 1 Teopust/mpakTrka
23 Poruaru 1 Teopus/mpakTrka
24 brox «lukm». biok 1 Teopust/mpakTrka
«IIepexirogarennby.
25 biok «{ukm». biook 1 Teopust/mpakTrka
«llepexirouarennnby.
26 biok «{ukm». biaok 1 Teopust/mpakTrka
«lIepexirouarennby.
Pa3nen Ne3. OcHOBBI MOCTPOEHMSI 39 Habmonenue,
KOHCTPYKUMi, YCTPOMCTBA, IIPAKTUYECKUE
NPHUBOJbI 3alaHus
27 KoHcTpyKIus: MOHSITHE, SJIEMEHTHI. 1 Teopus
OCHOBHBIE CBOMCTBA KOHCTPYKIIHH.
28 KoHCTpyKIus: MOHITHE, SJIEMEHTHI. 1 Teopust/mpakTrka
OCHOBHBIE CBOMCTBA KOHCTPYKLIMHI
29 MaHunyasSIMOHHbIE CHCTEMBbI 1 Teopust/mpakTrka
po6oToB. CHCTEMBI TEPEABIKEHUS
MOOHIILHBIX po60TOB. CEHCOpHbIE
CUCTEMBI.
30 MaHunyasSIMOHHbIE CHCTEMBbI 1 Teopust/mpakTrka
po6oToB. CHCTEMBI TEPEABIKEHUS
MOOMIBHBIX poO0TOB. CEHCOpHBIE
CHCTEMBI.
31 MaHunyasaMOHHbBIE CUCTEMBI 1 Teopus/mpakTka
poGoTtoB. CucTeMbl epeIBUKEHUS
MOOWIBHBIX poO0TOB. CEHCOpHBIE
CHCTEMBI.
32 MaHunyasSMOHHbBIE CUCTEMBbI 1 Teopus/mpakTka

po6oToB. CucTeMbI epeIBUKEHUS
MOOWIBHBIX poO0TOB. CEeHCOpHBIE
CHCTEMBI.
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33

MaHI/IHy.]'ISII_[I/IOHHbIe CHUCTCMBbI
poboToB. CuCTEMBI IEepEeIBUKCHUS
MOOWIBHBIX poO0TOB. CeHCOpHBIE
CHUCTCMBI.

Teopus/mpakTrka

34

MaHI/IHy.]IﬂIII/IOHHI)IC CHUCTEMBbI
po6oToB. CHCTEMBI TIEpEIBIKCHHUS
MOOMIBHBIX poO0TOB. CeHCOpHBIE
CHUCTEMBI.

Teopus/mpakTaka

35

MaHI/IHy.]IﬂIII/IOHHI)IC CHUCTEMBbI
po6oToB. CHCTEMBI IEpEIBIKCHHUS
MOOMIBHBIX poO0TOB. CeHCOpHBIE
CHUCTEMBI.

Teopus/mpakTika

36

MaHI/IHy.]'ISIIII/IOHHBIC CHUCTEMBI
po6oToB. CHcTeMbl epeIBUKEHUS
MOOMIIBHBIX po00TOB. CEHCOpHbIE
CHCTEMBI.

Teopus/mpaxkTika

37

VYcrpoiicTBa yrpaBiieHus poOOTOB.
Oco0eHHOCTH yCTpOHCTBA IPYTUX
CPENCTB pOOOTOTEXHHUKH.
Knaccudukarus mpuBooB.

Teopus/mpakTika

38

VYcerpoiicTBa yrpaBiieHus poOOTOB.
Oco0eHHOCTH yCTpONCTBa IPYTUX
CPeNCTB pOOOTOTEXHHUKH.
Knaccudukanust mpuoioB

12

Teopusi/mpaxkTrka

39

VYcerpoiicTBa yrpaBieHus poOOTOB.
OcoOEHHOCTH YCTPOUCTBA APYTUX
CPelCTB pOOOTOTEXHHUKH.
Knaccudukanust mpuoioB

Teopust/mpakTrka

40

VYcerpoiicTBa yrpaBiieHus poOOTOB.
OCoOEHHOCTH YCTPOUCTBA APYTUX
CPEICTB POOOTOTEXHUKH.
Knaccudukanus npuso1oB

Teopust/mpakTrka

41

['oToBBIE CXEMBI-IIA0JIOHBI COOPKHU
KOHCTPYKITUH.

IIpakTuka

42

['oToBBIE CXEMBI-IIA0JIOHBI COOPKHU
KOHCTPYKLMU.

IIpakTuka

43

['oToBBIE CXEMBI-IIA0JIOHBI COOPKHU
KOHCTPYKLMU.

[Ipaktuka

44

['oToBBIE CXEMBI-IIA0JIOHBI COOPKHU
KOHCTPYKIMH.

[Ipaktuka

45

I'oToBBIE CXEMBI-IIA0JIOHBI COOPKHU
KOHCTPYKIUH.

[Ipaktuka

46

I'oToBbIE CXeMBI-111a0I0HBI COOPKU
KOHCTPYKIUH.

IIpakTuka

47

I'oToBbIE CXeMBI-111a0I0HBI COOPKU
KOHCTPYKIUH.

IIpakTuka

48

I'oToBbIE cXeMBI-111a0I0HBI COOPKU
KOHCTPYKIUH.

IIpakTuka

49

I'oToBbIE CXeMBI-111a0I0OHBI COOPKU
KOHCTPYKIUH.

IIpakTuka

50

I'oToBbIE cXeMBI-111a0I0HBI COOPKU
KOHCTPYKIUH.

IIpakTuka
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o1 I'oToBbIE CXeMBI-11a0IOHBI COOPKU 1 [IpakTuka
KOHCTPYKIUH.
52 I'oToBbIE CXeMBI-11a0IOHBI COOPKU 1 [IpakTuka
KOHCTPYKIUH.
53 I'oToBBIE CXeMBI-1IA0IOHBI COOPKU 1 [IpakTuka
KOHCTPYKIUH.
o4 I'oToBbIE CXeMBI-11a0IOHBI COOPKU 1 [IpakTuka
KOHCTPYKIUH.
55 I'oToBBIE CXeMBI-ITIA0IOHBI COOPKU 1 [IpakTuka
KOHCTPYKIUH.
56 I'oToBBIE CXEMBI-111a0JIOHBI COOPKU 1 [IpakTuka
KOHCTPYKIUH.
o7 I'oToBBIE CXEMBI-111a0JIOHBI COOPKU 1 [IpakTrka
KOHCTPYKIUH.
58 I'oToBBIE CXEMBI-111a0JIOHBI COOPKU 1 [IpakTuka
KOHCTPYKIUH.
59 I'oToBBIE CXEMBI-111a0JIOHBI COOPKU 1 IIpakTnka
KOHCTPYKIUH.
60 I'oToBEIE CXeMBI-ITIA0IOHBI COOPKU 1 [TpakTuka
KOHCTPYKIUH.
61 I'oToBBIE CXEMBI-111a0JIOHBI COOPKU 1 IIpakTnka
KOHCTPYKIUH.
62 I'oToBBIE CXeMBI-ITA0IOHBI COOPKHU 1 [IpakTuka
KOHCTPYKITUH.
63 I'oToBBIE CXeMBI-IIA0IOHBI COOPKHU 1 [IpakTuka
KOHCTPYKIIUH.
64 ['oToBBIE CXeMBI-ITA0IOHBI COOPKHU 1 [IpakTuka
KOHCTPYKITUH.
65 ['oToBBIE CXEMBI-IIA0JIOHBI COOPKHU 1 [TpakTuka
KOHCTPYKIIUH.
Pa3znen 4. UTorosasi pabora 3 TBopueckas
IIPOEKTHasI
paboTa 1o uToram
roja
66 TBopueckas mpoekTHas pabora Teopust/mpakTrka
67 TBopueckas mpoekTHas pabora [TpakTuka
68 TBopueckas mpoekTHas pabora [TpakTuka
UTOIO 68
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