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YmwkoB  A.C. «PobGororexnmueckue  cucTemMbl  (0a30BBIi  YPOBEHB)».
JononHuTenbHas 0011e00pa3oBaTenbHas — o0lepa3BUBalolasl mporpaMma / moj
pen. UYmxoa A.C. — Uepenosel: (enepaibHOE TOCYIapCTBEHHOE OOJKETHOE
oOpa3oBaTenbHOE  YUYpEXKJEeHHUE  BbIcHIero  oOpaszoBanus  «UYepenoBeukuit
rOCyJapCTBEHHBIM YHUBEpPCUTET», 2021 .

JlononuutenbHast oOmieo0pa3oBarenbHas 00IIepa3BUBalONIasl MporpaMmma
«PoboroTexHuueckne CUCTeMBbl (0a30BBI YPOBEHbB)» CBOCH IIENbIO CTaBUT
pa3BUTHE CIIOCOOHOCTEN 00yJaromMxcsi B Cpelie TEXHUIECKOTr0 TBOPUECTBA dYepes
IPaKTUYECKOE OCBOEHHUE OCHOB MPOEKTHPOBAHUSA H  MPOTPaMMHUPOBAHUS
POOOTOTEXHUYECKUX CUCTEM.

B mpouecce peanuzanuyd MporpamMMbl UCIOIB3YIOTCA Pa3IMYHbIE KEUCHI U
IPOEKTbl, OPUEHTHUPOBAHHbIE Ha pbhIHKM HalMoHANBHOM TEXHOIOIMYECKON

ununmatuBbl (nanee — HTU): Astoner u Texner. OOydarommecss CMOTYT
pa3pabaThiBaTh MOJIETM KaK IPOMBIIUICHHBIX POOOTOB, TaK W TPaHCHOPTHBIX
CPEICTB.

OTta IIporpaMma HallpaBJICHA Ha ITPHUBJICUCHUC 06y11a1011mxc;1 K COBPCMCHHBIM
TCXHOJIOTHAM KOHCTPYUPOBAHHA, IIporpaMMHupOBaHHUA u HUCIIOJIB30BaHU
pO6OTI/I3Hp0BaHHI>IX YCTpOﬁCTB U CUCTCM.

© ®enepanbHOE TOCYIAPCTBEHHOE OFOHKETHOE O0pa30BaTEIBHOE YUPEKICHUE
BBICIIIETO 00pa3oBaHus «YepenoBekuii rocyJapcTBEHHBIN YHUBEpCUTET», 2021



HOACHUTEJIBHASA 3AIIMCKA
JlonmonuuTensHas ~ oOmieoOpa3oBaTelbHas — OOIIepa3BHBAIOIIAsl  MpOorpamMma
TEXHUYECKOW HampaBieHHOCTH «PoboTtoTexHuyeckue cucrtembl (0a30BBIM YPOBEHD)»
peann3yeTcs Ha OCHOBAHUHM CIICTYIOUIUX HOPMATUBHBIX TOKYMEHTOB:

®enepanbHbiii 3akoH OT 29 gexabps 2012 r. Ne 273-®3 «O06 obpa3oBaHuHM B
Poccuiickoit @enepanun»,

I'ocynmapcrBennas mporpamma Poccuiickoit @enepanuu «Pa3Butne oOpa3zoBaHUs,
yTBEepKJIeHHas TmnoctaHoBiaeHueM IlpaButensctBa Poccuiickoit @enepanuu ot 26
nekabpst 2017 . Ne 1642,

[Topsimok opraHu3aui W OCYIIECTBICHUS 00pa30BaTEIBLHON JEATEIBHOCTH 10
JIOTIOJTHUTEIIHBIM ~ 00IIe00pa30BaTeIbHBIM IIpOTpaMMaM, yTBEPKIACHHBIM IPHUKA30M
MunnpocBemennss Poccum ot 09.11.2018 Ne 196 «O6 yrBepxkaeanu Ilopsaka
OpraHU3aIuy M OCYIIECTBJICHUS 00pa30BaTEIbHONW ACATEIBLHOCTH IO JOMOTHUTEIHLHBIM
00111e00pa30BaTEIBLHBIM ITPOTPaMMaM,

Crpareruss Hayuno-texHosiornueckoro pa3utus Poccuiickoit @enepanuu Yka3
IIpesunenta Poccuiickoit @eneparuu ot 01 gexadps 2016 Ne 642,

[TocranoBnenne ['JTaBHOrO TrOCYJapCTBEHHOrO CaHUTapHOTO Bpaya Pocculickoi
®eneparuu ot 28.09.2020 1. Ne 28 «O06 yrBepxkaenun canutapHbix npaswn CIT 2.4.
3648-20 «CaHuTapHO-3UACMHUOJIOTHICCKHIE TPEOOBAHUS K OPTaHU3aIUsIM BOCITUTAHUS U
00ydeHUs, OT/ABIXA U O3J0POBJICHUS JETEH U MOJIOJCHKIN,

YcraB  denepadbHOr0  rocyaapCTBEHHOTO — OIODKETHOTO  00pa3oBaTEIbHOTO
YUpEeKISHUS BBICIIEr0 00pa3oBaHus «UepemnoBeIKHii TOCy1apCTBEHHBIN YHUBEPCUTETY,

[Tonoxxenne o pestenpHOCTH LleHTpa «JloM HaydHOW KoJutabopanuu HWMEHU
akagemuka W.II.  bapauna»  deaepambHOro  rocyaapcTBEHHOTO  OFOKETHOTO
00pa3oBaTEILHOTO YIPEKICHUS BBICIIIETO oOpa3zoBaHus «YepenoBenkuit
rOCYJIapCTBEHHBIM YHUBEPCUTETY.

AKTYaJIbHOCTH MPOTPaMMbI 3aKJIFOYAaeTCS B TOM, YTO B HaIllle BpeMs HEOOXOAMMO
MPUBIEKATh OOJIBIIIOE KOJIMYECTBO KBAaTU(DUIIMPOBAHHBIX HWHKEHEPHBIX KaJIpoOB K
pElICHUIO 3a1a4 aBTOMAaTH3aIlUH, pa3paboTKu u MPOrpaMMUPOBAHUS
poboToTexHrueckux cucteM. [lomymsipu3aiiiss poOOTOTEXHUKH CPEIH yYaIlluXCs KO,
uX OOy4YeHHE HaBBIKaM pPa3pabdOTKH CBOUX IPOEKTOB, JAEMOHCTpPAIUS CBSI3U MEXIY
TaKUMHU JUCIUIIMHAMHU, KaK (U3UKa, MaTeMaTHuka, HHPopMaThKa U HEOOXOIUMOCTH MX
MPaKTUYECKOro MPUMEHEHHUS OYIyT CIOCOOCTBOBATH NMPHBJICUCHHUIO 3aMHTEPECOBAHHBIX
YYCHHUKOB KaK K pa3paboTKe COOCTBEHHBIX IMPOCKTOB, TaK W K YYacCTHIO B pEIICHUU
3HAYUTEJILHBIX TPOU3BOJICTBEHHBIX U COLIMAIBHBIX TPOOJIEM B OyayIIEM.

MunucTEpCTBO Tpyla M colManbHOM 3amuThl Poccniickoin deaepanuu yrBepaAniio
criucok 50 Hambosiee BOCTPEOOBAaHHBIX HA PBIHKE TPYy/a, HOBBIX M TEPCHEKTHBHBIX
npodeccuil. B CITUCOK BOILUIH npodeccun, OPUEHTUPOBAHHBIC Ha
BBICOKOTEXHOJIOTMYHbIC, = HAYKOEMKHE  OTpacid  IPOMBIIUICHHOCTH.  BaxHoi
COCTaBJISIONICH B TOATOTOBKE MPOQECCHOHATIOB, 3aHATHIX B MPOM3BOJICTBEHHOU cdepe,
SBIIICTCS 00JIaJaHUE TCOPETUUCCKUMHU 3HAHUSIMH M TIPAKTUYECKUMH YMEHHs B 00yacTu
(bU3UKHA, MATEMAaTHKA U MEXaTPOHUKH.

HoBu3na mnporpaMMbl 3aKjIHOYaeTCs B HEMPEPHIBHOCTH U TOCIIEIOBATEIBbHOCTH
yrayOJIeHHOTO U3y4eHUsl y4eOHOTO MaTepuana, B IPeeMCTBEHHOCTH M3YyUCHUS Pa3IeiioB
Kypca pOOOTOTEXHHUKH C OIMOPOW Ha HW3YyYEHHOE B IIKOJAaX Ha mpeameTax Qusuke,
MareMmatuke, reoMeTpud. OCHOBHOW MPHUHIUI OMPENETCHUs COACPKAHUS MPOTrPaMMBbI
COCTOUT B OTOOpE JOCTYITHOTO Pa3HOYPOBHEBOTO Y4YEOHOro maTepuanga ¢ OMmopod Ha



(dyHIaMeHTaIbHBIE 3aKOHBI B COBPEMEHHOM TOJKOBAaHHHM HE TOJBKO TPATUIIMOHHBIX
BOIPOCOB IIKOJIBHOTO 00pa30BaHUsI.

MoyIbHOCTB TPOTpaMMBbl 1a€T BO3MOYKHOCTb U3YUEHHUS €€ KaK LEJIUKOM, TaK U IO
4acTsM, IPU 3TOM BBIOOP TOJIBKO BTOPOrO MOJYJIS BO3MOKEH INMpPH HAJIWYUU Oa30BBIX
3HaHUH 1O MIEPBOMY.

[Iporpamma sIBASiETCS MEXKIUCIHUIUIMHAPHON — MpPH H3YYEHHH DPOOOTOTEXHUKH
oOyyarolyecss UCHOJIb3YIOT U MPUOOPETAIOT JOMOJHUTENbHbIC 3HAHUS U HABBIKU IO
anrebpe, reomerpuu, (usuke, uwHPopMaruke (B TOM YHCIE MPOTPAMMHPOBAHHIO),
KOHCTpyupoBaHuio. PemieHne MHOTHX 3aad W paboTa HaJa TpoeKTamMH TpedyeT
OPUMEHEHMS] ATHX 3HAaHUH W HaBBIKOB COBMECTHO, B KOMIUIEKCE, 4YTO IIOMOTAaeT
00y4JaIMUMCsT yYCTaHOBUTh B3aMMOCBS3M MEXAY IUCUUIUIMHAMH, BO3MOXKHOCTH HX
NpPaKTUYECKOro  mpuMeHeHus. Takum  oOpa3oMm, TMporpaMma  COOTBETCTBYET
HampaBieHHOCTH JloMa Hay4yHOW KoJutabopanuu — (GOPMUPOBAHHMIO Y OOYHYAIOIIUXCS
KOMITETEHITUH JJi pabOThI Ha CTHIKE Pa3HBIX 00JacTel 3HAHUH.

[Ipu peanuzanuu TpOrpaMMbl MOMUMO KJacCH4eckoil (OopMbl B BUIE JEKUUN U
MPaKTUYECKUX 3aHATHI HCIONb3YIOTCS TaKKe KeWchl W TMpoekThl. [lepBble M3 HHUX
HaAIpaBJICHbl Ha MOTPY’KEHHWE B KOHKPETHbIE MPOOJIEMbI, BO3HUKAIOIIME MpU padoTe ¢
poOotamu, mnpu STOM oOydallluecs MpeUIaraloT CBOM  BAapUAaHThl  PELLEHUs
MOCTABIIEHHBIX BOIIPOCOB, 00CYK/IAIOT UX U MPOBEPAIOT Ha mpakTuke. CTpyKTypa KeHcoB
OpPUEHTHPOBAHA HA IMOCJIEAOBATEIbHOE YBEJIWYEHUE CJIOKHOCTU BOIpPOCOB. [IpoekTsl
M0JIpa3yMeBAIOT COBMECTHYIO paboTy oOydaloIuxcs B TIpynmax HajJ JOCTaTOYHO
O0BEMHBIMH W CIIO)KHBIMU 3a7ladaMH, TPeOyIOT MEXKIMYHOCTHOTO B3aUMOJICHCTBUSA,
NPUMEHEHHUs] OJHOBPEMEHHO 3HAaHMW W3 pa3HBIX o0iacTeid, IJIaHUPOBAaHUA U
OpraHu3aluy COBMECTHOU PabOTHI.

[IpoeKkTbl OpHEHTHUPOBaHBI HA TaKWE pPHIHKM HalMOHANBbHONM TEXHOJIOTHYECKOU
uHunuatuBel (manee — HTH), xak Texner m ABTOHET — oOOydYaroniuecs MOTYT
pa3zpabaTbiBaTh MOJIETM KaK MPOMBIIUIEHHBIX pPOOOTOB, TaK M  OECHUIOTHBIX
TPAHCIIOPTHBIX CPECTB.

Kareropus o0y4amuuxcs (agpecat nmporpammbl) — yuamecs 5-9 kiaccos (11-
15 ner, npoekt «JleTckuii yHuBepcuteT»). Hambonee 1enecooOpa3zHO MPOXOXKICHUE
IPOrpaMMBbl JJI 00yYaroUMXcsl, UMEIOIINUX MHTEPEC K TEXHUYECKUM HayKaM U TEXHUKE B
1esnoM, obnagaroux 0a30BbIMU HABBIKAMHM B KOHCTPYHMPOBAHUU MPOCTHIX MEXAHU3MOB
U3 00yJarommx KOHCTPYKTOPOB U uctnoib3oBanuu [1K.

[Iporpamma MokeT OBITH OPHEHTHPOBAHA Ha MIKOJIBHUKOB 11-15 met, 5-9 kimaccos
(mpoekT «JleTCKui YHUBEPCUTET») paHee YxkKe MPOXOAMBIIUX OOydyeHHEe MO JaHHOU
porpaMMe, >KeJIaroluX MOTyYuTh 0oJiee TIIyOOKHe 3HAHUS B 00JacTH pOOOTEXHUKH, C
YYETOM KEWUC-3aJaHUM Pa3HOr0 YPOBHS CJOKHOCTH, YPOBEHb NPAKTUYECKOW YaCTH
3aBUCHUT OT BO3PacTa U yPOBHS MOJATOTOBKH O0YyYaOIIUXCS.

Cpoku peanu3anuM NPOrpaMMbl, peXKUM 3aHATHH W ¢opMmbl — oO1iee
KOJIMYECTBO yueOHBIX 4acoB — 72 yaca, KOJIMYECTBO YacoB B Hexmento — 2 4yaca 1 pa3 B
Henenmo, (¢opMa oOpraHu3alMu 00pa30BaTENBHOTO MpoIlecca — OYHas, TPYIIOoBasd,
camocTosTeNbHas padoTa Mo Kehc-3aJaHusIM TPOrPaMMBbl.

Bo3mokna aucranimonHas ¢opma oOyuenus (Ha miaardopme Microsoft Teams
WIH JPYTUX aJalnTUPOBAHHBIX IUIATPOpPMax) U MOXKET OBITh OpPraHW30BaHA JIBYMS
crocobamu:

- [P HAJIMYUH y 00ydaromerocss HeoOX0IMMbIX TEXHUYECKUX CPEACTB OH MOXKET
OCBaWBaTh MaTepuajd WM BBHINIONHATH 3aJaHUS B TMOJHOM OOBEME, MpPU ITOM OIICHKA



pe3yabTaTOB MENaroroM MW KOHCYNbTAallMd Tpu pabore OyayT OrpaHHYEHBI
BO3MOXKHOCTSIMU YAAJIEHHOM CBSI3H.

- TpU OTCYTCTBHU TEXHHUYECKHX CPEICTB 3aJaHUS KOPPEKTUPYIOTCS B CTOPOHY
pa3paboTku 3ajaHuil  0e3 TPOBEPKM HMX HA KOHKPETHOM Mojenu, OOJbIIero
UCIIOJIb30BAHUSI BUJEOMATEPUATIOB M HWH(OOPMAIIMOHHBIX PECYpCcOB IJIsi OCBOCHHS
POrpaMMBbl.

[lpu opranuzanmum JUCTAHIIMOHHOTO OOYYEHHs TaKkKe€ BO3MOXKHA TPYIIOBas W
camocTosiTeIbHas paboTa 00yJaroumxcs 1no Keic-3aJaHusiM IporpaMmal.

Jlonmyctuma cmenianHas ¢opMa oOy4deHHs] — OYHO-IUCTAHIIMOHHAsA, TPYIIoBas U
camMocTosTeNbHAas paboTa 00yJarouMXxcs 1Mo Kelc-3aJaHusIM IPOrpaMMBbl.

3aHATHSA MOTYT OBITh TPYIIIOBBIE U KOMaHAHbBIE (2-5 4elIOBEK) U MpeayCcMaTPUBAIOT
MHTEPAKTUBHBIC JIEKIUHU, JabopaTopHbie paldOThl, MacTep-KIacChl, JEJIOBBIE WIPHI,
TPEHHUHT Y, BBITIOJIHEHUE CAMOCTOSITENIbHON PabOThI C UCIIOJIb30BAHUEM KEMC-TEXHOJIOTUN
U TPOCKTHOTO Moaxojaa B oOydeHWH. [ HArIsIIHOCTH HWCHONB3YeTCS pa3iHIHBINA

MYJIbTUMEIUHHBIA MaTepuan — TPE3CHTAIlUH, BHUICOPOJIUKH, TPHIOKEHUS U TIp.
MeTtoapl 0OydYeHUs: TMPOBEJCHHE SKCIICPUMEHTa, HCCICAOBATEIIbCKAass M IMPOCKTHAs
pabora.

[Iporpamma paccunTaHa Ha MPOBEIAECHUE 3AHATUHI B IPYIIAX OT 5 10 16 4emoBexk.
[Iporpamma paccurTana Ha IpOBEJIEHUE 3aHATUN B Tpynnax oT 5 10 14 yenosek.
ey 1 3a1a4u NPOrpaMMBbI:

Hean:

Pa3Butne crocoOHOCTEl 00ydaromuXxcsi B Cpe/ie TEXHUYECKOTO TBOPYECTBA depes
MPAKTUYECKOE  OCBOCHHME  OCHOB  IPOCKTUPOBAHUA W IPOrPaMMUPOBAHUS
POOOTOTEXHUYECKUX CUCTEM.
3agaun:

— MO3HAKOMHUTH O0YYAIOIINXCS C OCHOBHBIMU MOHSATUSIMH B 00JIaCTU POOOTOTEXHHKHU;

— chopmupoBaTh 6a30BBIC MPEACTABICHUS O KOHCTPYHUPOBAHUU POOOTOB;

— 00y4YUTh OCHOBaM Pa3padOTKH aIrOPUTMOB;

— 00yuuTh 0230BBIM MTPUHIIAIIAM BHU3YaJTLHOTO MTPOrPaMMHUPOBAHNS;

— TIPUBHUTH HABBIKH COOPKH M OTJIAJIKU MPOCTHIX POOOTOTEXHHUUYECKUX CUCTEM;

— TPUOOLIUTH K TEXHUYECKOMY TBOPUECTBY U€pe3 pEIIeHUE OTKPBITHIX 33/1a4;

— (opmupoBats ymeHue 3hPEeKTUBHO B3aUMOCHCTBOBATh B KOMAH/IE;

— (opmupoBaTh HHOOPMAIIMOHHYIO KYJIbTYPY, YMEHUE OPUEHTUPOBATHCS M pabOTaTh C
Pa3HBIMU UCTOYHUKAMH WH()OPMAIIHH;

— CTHMYJIHPOBAaTh MHTEPEC K CMEXKHBIM OOJacTsIM 3HAHWH: MaTeMaTHKE, T€OMETpPHH,
busuke.

I[lnanupyembie pe3ybTaThl

IIpoaykToBBIii pe3yJibTar:

MarepuanbHbIM pE3yabTaTOM SIBISIOTCS pa3paOOTaHHBIE M CKOHCTPYHPOBAHHBIC
MoJienT poOOTOB, MPEAHA3HAYCHHBIX JJI PEIICHUS KOHKPETHBIX MOCTAaBIECHHBIX 3ajad.
Onucanue mporecca W pe3yabTaToB pa3pabOTKM JaHHBIX MOJENeH MOXKET OBITh
UCTIONB30BAHO B TOPTQPOIHO O0OydYarOmEerocss Kak TOJATBEPKACHUE €ro HaBBIKOB
NPOEKTUPOBaHMUS POOOTOTEXHUYECKHX CUCTeM. Mojenu octaiorcs B 00pa3oBaTeIbHOU
OpraHu3allny, peaau3yromel 00pa3oBaTeNbHYIO IPOrpaMMy, MOTYT TI€MOHCTPUPOBATHCS
Ha BBICTaBKaX W MPO(OPUEHTAIIMOHHBIX MEPONPUSATHIX H HCIOJB30BaThCS B
JanbHeHeM o0y4eHHH.



Oopa3zoBarebHbBIN

B pe3ynbrate uzydeHus nporpaMMbl 00y4aronuecs 0HKHbI:
3HATh POJIb U MECTO POOOTOTEXHUKH B )KM3HU COBPEMEHHOTO OOIIECTBA;
MOHMMATh 00IIee YCTPONUCTBO U MPUHIIMITEI IEHCTBUS pOOOTOB;
CaMOCTOSATEIBHO MPOEKTUPOBATH U COOMPATh M3 TOTOBBIX JETaNed MaHUIYISTOPHI U
poOOTOB pa3IMYHOTO Ha3HAUCHUS,
BJIa/IETh OCHOBHBIMU HAaBBIKAMH pabOThl B BHU3YyaJbHOW cpejle MpOorpaMMHUpOBAHUS,
IpOTPaMMHPOBATh COOpPaHHbIE KOHCTPYKIIMHM TIOJ 3aJa4d HadaJdbHOTO YPOBHS
CJIOHOCTH;
pa3zpabarbiBaTh M 3allUCHIBaTh B BU3YaJbHOW Cpelle MPOTrpaMMHUPOBAHUS THUIIOBHIE
yIpaBlieHUus: poOOTOM
MOJIb30BAThCSI  KOMITBIOTEPOM, MPOTPAMMHBIMH TPOAYKTaMH, HEOOXOAMMBIMH IJIst
00y4eHHUs Iporpamme;
noa0upaTh HEOOXOAMMBbIE [AaTYMKKM W HUCIOJHUTEIbHBIE YCTPONCTBA, coOupaTh
MPOCTEHIINE YCTPOHCTBA C OJHUM WJIM HECKOJIBKUMH JaTdyukaMmu, coOupaTth u
OTJIQXKUBATh KOHCTPYKLIUU 0a30BbIX POOOTOB;
YMETh pa3lieNsiTh 0053aHHOCTH MPU paboTe B MapeE;
AQHAJIM3UPOBAThH BBISIBIIEHHBIC TIPOOJIEMBI B paboTe poOOTOB U Mpeasiaratb METOABl MX
peIlIeHNUS;
YMEThH BBINOIHSITH MPOCTHIE PACUETHI JUIsl HACTPOUKHU OJIOKOB;
NpEICTaBIATh  JOCTUTHYThIE pe3yiapTaThl B  (QopMe yCTHOrO JOKJIaga ¢
HCITOJIb30BAHUEM CIIANIOB.

JInyHOCTHBIE PE3YJIbTAaThI:

JTEMOHCTPUPYET KPUTHUYECKOE OTHOIICHHE K WH(popManmum W M30HpaTeIbHOCTh €&
BOCIIPUSTHS,

000CHOBBIBA€T MOTUBBI CBOMX JICHCTBHI MPU BBHIMOJHEHUN 38/ TaHUM;

JIEMOHCTPUPYET BHHUMATEIBHOCTh, HACTOMYMBOCTh, LEICYCTPEMIEHHOCTh, YMEHHUE
MPE0JI0JIEBaTh TPYAHOCTH;

000CHOBBIBAET CBOW CYXJIEHHUS, JIEMOHCTPUPYET HE3aBUCHMOCTh W HECTAaHIAPTHOCTH
MBIIIJICHUS;

JIEMOHCTPUPYET OCBOEHHE COIMATIBHBIX HOPM, MPaBUJI MOBEACHUS, pojeil u ¢dopm
COITMATBLHOM JKM3HU B TPYIIaX U COOOIIECTBAX;

00J1a1TaeT KOMMYHHKATHBHOW KOMITIETCHTHOCTHIO B OOIICHHH W COTPYIHHYECTBE C
JPYTUMH 00yYarolUMUCS;

JIEMOHCTPUPYET JTH0003HATEIBHOCTh, COOOPA3UTEIHLHOCTh MPU BBIMOJHEHUU 3aJaHUMN
npoOJIEMHOTO XapakTepa.

MeranpeaMeTHbie pe3yJabTaThbl:
PerynstuBHble yHUBEpCcalbHbIE yueOHbIE JEHCTBUS:

JIEMOHCTPUPYET YMEHUE MPUHUMATh M COXPAHATh YUeOHYIO 3a7a4y;

YMEET IIAHUPOBATh MOCJIEA0BATEIBHOCTD IIAr0OB aIrOPUTMA JJISI JOCTHKEHUS LIENH;
000CHOBBIBaE€T 1IeJIb  pabOThl, ITUTAHUPOBAHUE JIEUCTBUU IS JOCTHIKCHUS
MMOCTaBJIICHHOM 1ICJIH;

00J1a1aeT yMEHUEM OCYIIECTBIISITH UTOTOBBIN U MOIIArOBBIA KOHTPOJIb 1O PE3YIbTATY;
CIOCOOCH aJIeKBaTHO BOCIIPUHUMATH OIIEHKY HACTABHUKA U APYTHX 00yUJarOIINXCS;
JEMOHCTPUPYET YMEHHUE pa3inyaTh CIIOCO0 U pe3yibTaT ACHCTBUS;



BHOCHUT KOPPEKTUBHI B ICHCTBUS B CIIydae PACXOXKACHUS PE3ysibTaTa PEUICHHS 3a0a9u
Ha OCHOBE €€ OIICHKH U Y4€Ta XapaKTepa CeIaHHbIX OLIHOOK;

00OCHOBBIBAE€T TIOCTAHOBKY HOBBIX Y4YEOHBIX 3aJad B COTPYJHHYECTBE C JIPYTUMH
y4aCTHUKaMH Y4eOHOI0 MpoLecca;

TPOSIBIISIET TO3HABATEIBHYIO HHUIIMATHBY B y4eOHOM COTPYIHUYECTBE;

OCBaMBaeT CIOCOOBI pEHICHUS MPOOIEeM TBOPUYECKOTO XapaKTepa B IKU3HEHHBIX
CUTYyalUsX;

OILICHWBAET IMOJYYAIOIIUICS TBOPUYECKUN MPOMYKT M COOTHOCUT €r0 ¢ M3HAYAIbHBIM
3aMBICJIOM, II0 HEOOXOJMMOCTH BBIMIOJIHSIET KOPPEKLUIO MPOIYKTa, TUOO0 3aMbIcIa.

ITo3naBaTeabHBIE YHuBepcajabHbIC y‘leﬁHbIe HeﬁCTBHﬂ:

OCYILECTBIISIET MOUCK MHPOPMALMK B MHAUBUAYAIBbHBIX MH()OPMALMOHHBIX apXHBax
oOyuaromierocs, HMHPOPMALMOHHONW  cpele  00pa3oBaTENbHOTO  YUPEKICHHUS,
(denepanbHbIX XpaHWINILAX HHPOPMALMOHHBIX 00pa30BaTENIbHBIX PECYPCOB;
UCMOJb3YET CpencTBAa HMH(OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHM IS
peleHns] KOMMYHUKaTHUBHBIX, TO3HABATEIbHBIX U TBOPUYECKHX 3aJ1a4;

OPUEHTHPYETCS B pa3HOOOpa3uu CoCOOOB PEIICHHUS 3a/1a4;

aHATM3UPYET OOBEKTHI C BBIICTICHHEM CYIIIECTBEHHBIX U HECYIIECTBEHHBIX MMPU3HAKOB;
MIPOBOJIUT CPAaBHEHHE U KIACCH(PHUKAIMIO TT0 33TaHHBIM KPUTEPHUSIM;

CTPOMT JIOTHUECKUE PACCYKACHUS B (hOpMe CBSA3U MPOCTHIX CYKICHHUH 00 00BEKTE;
yCTaHaBJIMBAET aHAJIOTUH, IPUUMHHO-CJIEICTBEHHBIE CBA3H;

MOJIEIUPYET OOBEKT, BBIIETSS CYIIECTBEHHBIE XapaKTEPUCTUKU O0BEKTA;
CUHTE3UPYET, COCTABJISIET IeJIoé U3 4YacTed, B TOM YHCIE CaMOCTOSATEIbHO
JIOCTPAUBAET C BOCIIOIHEHUEM HEJIOCTAIOIINX KOMIIOHEHTOB.

KOMMYHI/IKZITI/IBHBIC YHuUBEpPCaAJIbHBLIC y‘leﬁHble }IeﬁCTBI/lﬂ:

apryMEHTHUPYET CBOIO TOUYKY 3pEHUs NPU BHIOOPE OCHOBAHUMN U KPUTEPHUEB BHIICIICHUS
MPU3HAKOB, CPABHEHHUH U KJIacCU(DUKAITUU OOHEKTOB;

BBICJTYIIIMBAECT COOECETHUKA U BEJCT AUAJIOT;

MPU3HAET BO3MOKHOCTh CYIIIECTBOBAHUS PA3IMYHBIX TOUYEK 3PECHUS] M MPABO KAXKIOTO
UMETH CBOIO;

aHAIIM3UPYET Y4eOHOE COTPYTHUYECTBO C HACTABHUKOM U JIPYTUMHU 00YYArOIIUMHUCS;
ompenenseT uenu, QyHKINN yYaCTHUKOB, CIOCOOBI B3aMMOICUCTBUS,

OCYIIIECTBIISIET TTOCTAHOBKY BOMPOCOB: MHUIMATUBHOE COTPYAHUYECTBO B TOHCKE H
coope uHpOpMAIMU; YMEHHE pa3peniaTh KOHGIUKTH (BBISBICHUE, UACHTU(DUKAIIMS
npoOJieMbl, TIOUCK M OlLIEHKAa albTEPHATHBHBIX CIOCOOOB pa3perieHusi KOHQIHUKTA,
MPUHATHE PEUICHUS U €ro peaau3alus);

BBIPa)XaeT CBOM MBICITH B COOTBETCTBUU C 3aJladyaMd U YCIOBUSIMH KOMMYHHMKAIIUU C
JIOCTaTOYHOM MOJIHOTON U TOYHOCTHIO;

JEMOHCTPUPYET BJIaJICHUE MOHOJIOTUYECKOM U TMajoruyeckoil popmamu peyu.

YUYEBGHBIA MJIAH
HanmenoBanue Bospact | Koxi-Bo Koa-Bo Bcero | @opmbl aTTecTAlIUHA
NMPOrpamMMblI 4acoB B | 4aCOB B | HacOB [ o oo pb Maii
HeJl. roa
Po6ororexanueckue | 11-15 2 72 72 Pemenue Pemenue
cuctembl (0a30BBIi KENCOB KeiicoB/
YpOBEHbB) ITPOEKT




YYEBHO-TEMATHYECKHM IIJIAH
[Iporpamma cocrout wu3 AByx wmoxayneu: «M3ydenne Bo3moxHocTen Lego
Mindstorms EV3» u «KoHcTpynpoBanue poOOTOB JiIsl peLLIEHUs pa3IudHbIX 3aaauy». [
0o0y4JarIuXCcsi, HE3HAKOMBIX C POOOTOTEXHUKOM, TpeOdyeTrcs OCBOUTh MaTepuaibl
MIEPBOTO MOAYJIA IMEpell MPOXOXkKACHUEM BTOporo. Te, KTO M3ydan NporpaMMUpOBaHUE
Lego Mindstorms EV3 panee, Moryt ObITh 3amucaHbl KaKk Ha TMEPBBIM U BTOPOH, Tak U
cpady TOJIBKO Ha BTOpoM Moxayib. [Iporpamma Takke BKIIOYAET MSATh KEHCOB,

npelHa3HAuYeHHBIX IS 3aKpeIUIeHHs HaBBIKOB MporpammupoBanHus Lego Mindstorms
EV3.

Keiickl,

Kozn- Dopmsbl
Ne | Ha3Banwue paznena, pacKpbIBaIOIINE
BO Teopus | [IpakTrka KOHTPOJIS
/Tl | TEMBI cojiepKaHue
4acoB (arrecTarum)
TEMBI

Moayns 1. U3yuenue BosamoskHocteit Lego Mindstorms EV3

Pasnen 1. BBegenue B poOOTOTEXHUKY

PoGoThI, uX BUIBI U
HazHaueHnue. CoctaB
KOHCTpyKTOpa Lego.
[TpaBuiia paboThI C
KOHCTPYKTOPOM U
poboTamu.
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OCHOBHBIE
MEXaHUYECKHE ACTAIH
KOHCTpYKTOpa. Buabl
coenuHeHuil. Coopka
KOJIECHOH MOJENH I10
WHCTPYKIIUH.

JlemoHcTparus
2 1 1 coOpaHHOI
MO

1.2

Pabota ¢
KOHTPOJIJIEPOM, €r0
NIUTaHUE,
MOAKITIOYEHUE
MOTOpOB. IlamsATh
KOHTpOJLIEDA,
BapHaHTHI 3arpy3Ku
IIporpamm.

1.3

JemMoHcTpanus
BIKEHHE 110 . BIDKEHUS Ha

A . 2 1 1 Keiic 1 A

npsIMON 3aJlaHHOE

paccTosiHue

1.4

JemoHcTpanus
Kpusonuneiinoe . BIDKEHUS 110

P 2 1 1 Keiic 2 A O
JIBIKEHUE. KPUBOJUHEHHOMN
TPACKTOPHH

1.5

Paznen 2. M3ydyenue naTynkoB

Buapl 1aT4mkoB,
MIPUHITUTT U 0a30BBII
BHJI AJITCOPUTMA IIPU
X HCITOJIF30BaHUM.
Hcnonb3oBanue
ITUKJIA.

2.1




JlaTumk KacaHwus, ero

YCTPOMCTBO U JleMmoHcTpanus
5 o | IPUMEHEHHE. 1 pe3yJIbTaToOB
" | JIBmkeHue u HCIIOJIL30BaHUS
OCTaHOBKa IpHU JlaT4nKa
Ha)KaTHH.
JlaTuuk 11BeTa, ero
PEXKUMBI paOOTHI.
BapuanTsl JeMmoHcTpanus
a3MCIICHUS. CHU3 . €3yJIbTaTOB
2.3 | Pavem Y 1 1 Keiic 3 pesy
CIiepe/iu. HCIIOJIb30BaHUS
Ornpenernenue JaTYNKa
Pa3IMUMI MEXITY
MTOBEPXHOCTSMH.
VY apTpazByKkoBOi
JemoncTpanus
natuuk. OnpeaeneHue
pe3yJIbTaToOB
2.4 | TOYHOCTH IATYHKA. 1 1
HCIIOJIL30BaHUS
JBr>xeHue mno
JlaT4uKa
MOKa3aHMUAM JIaTYMKa.
I'mpockonnyeckuii
JIaTYWK, IpaBUiia €ro JleMoHcTparus
HCIIOJIL30BaHUA. . €3yJIbTaTOB
2.5 1 1 Keiic 4 pesy
Pemenwne 3agaun HCIIOJIb30BaHUS
MOBOPOTA HA HY>KHBIN JlaTYnKa
YTOJI.
WndpaxpacHblit
JIaTYUK, PEKUMBI €T0 TlemorcTpaws
paborsl. [Tynet AV o3 JII)TaEOB
2.6 | nuTaHue, KaHabl, 1 1 Ketic 5 pesy
HCIIOJIb30BaHUS
KHONIKH. M3yuenue
N JlaTynKa
BO3MOXKHOCTEH
JlaT4YuKa.
Pasnen 3. Pemienue 3agau
ITpuHuun nepenaun Pemenne 3amau
uH(pOpPMAIIUU MEXKTY
O0KaMH.
Hcnons3oBaHue JleMoHCTpaLs
3.1 | MaTemMaTHYECKUX 1 1 P
N pe3yabTaToOB
onepauuii. /[Buxenue
poOoTa 1o ciyyaiiHOM
TPaEKTOPHH.
Hcnons3oBaHue Pemenue 3ama4
MePEMEHHBIX U
3.9 | KOHCTaHT. 3aganue 1 1 JemoHcTpanus
"~ | BpPEMEHHBIX 3aJIePIKEK pe3yIbTaToOB
Y HCIIOJIb30BaHUC
Taiimepa.
[TpuHIMT OBUKEHUS Pemenne 3amag
3.3 | 1O TPaeKkTopHH ¢ 1 1 JemoncTpanus
" | ICIOIBL30BAaHHUE pe3yIbTaToOB

JaTdyhKa [IBETA.




HUcnonb3oBanue I1- Penrenue 3anau
PEryIUPOBAHHUS [T
€MOHCTpaIHs
3.4 | Gonee MmIaBHOTO 2 1 1 A p
pe3yabTaToOB
JBUKEHUS TI0
TPAeKTOPHUH.
Hcnonp3oBanne Pemenue 3anau
nH(ppakpacHoOro
€MOHCTpAIIH
3.5 | maTuuka ISl MOUCKA U 2 1 1 A pail
cOuBaHus 0aHOK B PE3YILTATOR
3aJaHHOH 00JaCTH.
Ucnonp3oBanne Pemenue 3angau
36 | AATIHKA [BETa JUIs 3 1 9 JlemoHcTpanus
" | ABMXKEHHUS T10 MO0 pe3yJIbTaToB
U3 [BETHBIX KJICTOK.
[IporpammupoBanue Pemenue 3amgau TlemoncTpaws
3.7 | pobora Ha 3 1 2 p
pe3yIbTaToOB
yIpaBJeHHE C MyIbTa.
Wrtoro yacos 3a MOIyJIb: 34 17 17
Monynsb 2. KonctpyupoBanue po60TOB Jij1sl pelieHHs pa3IMyHbIX 331a4
KoHcTpynpoBanue
TYCEHUYHOT0 poboTa,
CIOCOOHOTO Tepees-
JKaTh HEOOJIbIIINE
4.1 | HPEIATCTBHA. 6 2 4 IIpoexTHas JemoncTpanus
"~ | TectupoBanue ero paboTta pe3yIbTaToOB
BO3MOXHOCTEN U
orpezesieHue OTIH-
YU OT ABMKEHUS HA
KoJIecax.
KouctpynpoBanue u
POrPaMMHUPOBAHUE
[TpoekTHas €MOHCTpAIIHS
4.2 | poOoTa a5 HaXOXK- 6 2 4 P A patl
pabora pe3yabTaToOB
JICHUS BBIXO0J1A U3
1aOupHHTA.
KoHcTpynpoBanue n
4 3 | TPOTPaMMHpOBaHHe 6 9 4 [TpoekTHas JlemoHcTpanus
" | COPTUPOBIIMKA pabota pe3yJbTaToB
I[BETHBIX JI€TaJICH.
KoHncTpynpoBanue
[TpoexTHas €MOHCTpAIIHS
4.4 | pobota ans 3axBata U 6 2 4 P A patl
pabora pe3yabTaToOB
nepeHoca MpeMeToB.
KouctpymnpoBanue
IIpoekTHas €MOHCTpaIUs
45 | poGota- 6 2 4 x A p
pabota pe3ynbTaToOB
MaHUTYJSATOpA.
KoHcTpynpoBanue JlemoHCTpaius
COOCTBEHHOI MO [TpoekTHas
4.6 8 2 6 MpEe3eHTalUU U
pobora. [Tonroroska paboTta
MOJIEITH
Mpe3eHTAINH.
HToro yacoB 3a MOIYJIb: 38 12 26
Bcero wacos no €MOHCTpAIIUS MIPE3ESHTAINH U
72 | 29 a3 | pallisl Ipe3eHTall

porpaMmMe:

MOJEIH
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COILEPKAHUE ITPOI'PAMMBI

1.1. Pobomul, ux euovl u nazuauenue. Cocmas xkoHcmpykmopa Lego. Ilpasuna
pabomsi ¢ KOHCMPYKMOPOM U pOOOMAMU.

3HaKOMCTBO ¢ 00Y4YaIOIIMMUCS, pacipeieiecHHe Ha KOMaH/IbI.

3HaueHUE TEXHUKHU B >KM3HU 4YesioBeKa. YTO Takoe KOHCTpyHUpOBaHHUE. 3ajaud U
iad paboTel yueOHOM rpynmsl. JlemoHcTpanus rotToBbix uznenuil. [IpaBuia noseneHus
Ha 3aHATHSIX U BO BpeMs mnepepbiBa. MHCTpyKTaxk mo TexHuke Oe3omacHocTH. [IpaBuna
paboThl ¢ KOHCTPYKTOPOM U POOOTaMH.

1.2. Ocnoenvle mexanuueckue demanu Koncmpykmopa. Buowvl coedunenuii. Coopra
KOJIeCHOU MOO€eNU N0 UHCIMPYKYUU.

Teopust: BUIbI COEIMHEHUIN Ha IPUMEPE KOHCTPYUPOBAHUS.

[TpakTuka: cOopka KOJECHOW MOJAENU MO MHCTPYKUMUU WU C JOMOJHEHUSIMH B
3aBUCUMOCTHU OT YPOBHS IMOJTOTOBKH.

1.3. Paboma c Kommpoliepom, e20 numauue, noOKuouenue momopos. Ilamamo
KOHMPOepa, 6apuanmsl 3a2py3Ku npocpamm.

Teopust 1 MpakTHKa: YCTPOMCTBO KOHTPOJUIEPA, €ro MUTAHHUE, IPUHLIUI U MpaBUIIa
MOJIKJIFOUYEHHUSI MOTOPOB, BAPUAHTHI 3aTPy3KH IPOTrpamMM.

1.4. Keiic 1. Pacuem napamempos npu 08uxiceHuU no npsamou

JIBmkeHne 1o TpSMOM Ha 3aJaHHOE PAcCTOSHHME — OJHa W3 0a30BBIX 3a1ad B
pobotoTexHuke. Ho kak paccunTaTh HACTPOUKH TaK, YTOOBI pOOOT OCTAHOBUJIICS UMEHHO
TOrJa, Korjna HyXHO? Y OJOKOB sl yHpaBlieHHs MOTopaMu Lego ecTb HECKOJIbKO
PEXXMMOB pabOTHI: BpallleHHWE Ha 3aJaHHOE KOJUYECTBO I'PayCcoOB; BpallleHUE B TEUCHHUE
3aJJaHHOTO YKCJIa CEKYH]I; COBEPILIEHUE 3aJaHHOTO YKCciIa 000POTOB.

Bonpocbwi:

B uyem coctouT ymoOCTBO HCHOJBb30BaHUSA pa3HbIX pexuMoB? Kakoit MoxHO
BBIOpaTh Mpu IBKeHUH Ha 2, 10, 50 cm?

Kak Oymer MeHSThCS MPONACHHOE PACCTOSIHUE TMPU KAXKIOM M3 PEKUMOB, €CIH
U3MEHSTh MOITHOCTh, OCTABJISISI TPOUYNE HACTPONKU HEM3MEHHBIMHU?

Kak paccuntarh HaCTPOMKHU AJisl KaXKJOTO pEXMMa, HAIPUMEP, IPU JIBUKEHUHU Ha
30 cMm Brepen npu momHoct 50? Kak B dopmyne ans pacdeTa AOHKHA yYUTHIBATHCS
MOIIIHOCTB?

Keiic nmeer cpeaHIO CIOXKHOCTb, MPEAHA3HAYEH MJIsl 3aKPEIUICHUSI HaBBIKOB
paboTel ¢ MoTOpamu. [[s paGoThel TpeOyeTcst TMHEHKa WM pyJieTKa.

Keiic cuntaercs BBIMOIHEHHBIM, €CITU 00YYAIOIUICS MPOJIEMOHCTPUPOBAT YMEHUE
CaMOCTOSITEIbHO PAaCCUUTHIBATh MapaMeTpbl OJIOKOB JJi1 JBMKEHHUS Ha 3aJaHHOE
paccTosiHue (WM C IOMOJTHEHUSIMUA B 3aBUCUMOCTH OT YPOBHS ITOATOTOBKH).

1.5. Ketic 2. Pacuem napamempos npu 08uUdiceHuu no npsamot

JInst BBIMIOJIHEHHS MHOTHX 3a7ad poOoTy TpeOyercs IBUTaThCS HE TONBKO IO
MpsIMOM, HO U TIOBOPAYMBATh. A UTO HYXHO CJIeJIaTh, YTOOBI OH MOBEPHYJICA HA HYXHBII
yron? Kak caenats Tak, 4T0OBI OH IJIABHO MIOBOPAYMBAI B ABUKCHHUH ?

Bompocsr:

Yrto npou3oiaeT, eciu oJuH MOTOp OyJIeT BpallaTbes, a APyroi Her?

Byner nm yronm moBopoTa Bpallaromierocs MOTOpa paBeH yIriIy MoBopoTa poborta?
Mo>xHO 1 paccuuTaTh, KaK OHU OYIyT CBS3aHBI?

Kakoii poOoT OoJiee MOBOPOTIIMBBIN: C IUPOKOM UK C Y3KOU KoJIeCHOM 0a30ii?

Bokpyr kakoii ocu Bpamaercs po6oT mpu padbore omHOro mortopa? A eciu
paGoraror 00a MOTOpa C OJMHAKOBOM CKOpPOCTBIO, HO B IPOTHUBOIMOJIOKHBIX
HanpaBJIEHUAX? A €clii CKOPOCTH HEOIMHAKOBBI?
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Kak nBurartecs Brepes 1o ayre, Halpumep, 1o OKpyKHOCTH paauyca 80 cm?

Keiic uMeer cpenHIOI CII0XKHOCTb, MPEIHA3HAYEH JUIs 3aKPEIUICHUS HABBIKOB
paboTel ¢ Motopamu. [l paboThl JKEJIaTENbHO HCIIOJIB30BaTh TPAEKTOPUIO C
OKPYHOCTBIO (UJIU C IONOJIHEHUSIMU B 3aBUCUMOCTH OT YPOBHSI IIOJTOTOBKH).

Keiic cunraercs BBINMOIHEHHBIM, €CITU 00YYAIOLIUICS MPOJIEMOHCTPUPOBAT YMEHUE
CaMOCTOSITEIHHO PACCUUTHIBATH MapaMeTphl OJIOKOB ISl IBUXKEHUS C TTOBOPOTOM.

2.1 Buowt  oamuuxos, npunyun u 06a308wili U0 aneopumma nNpuU - UX
ucnonvzosanuu. Mcnonvsosanue yukia.

Teopust: BUIbI 1aTYNKOB U BUIBI AITOPUTMOB, TIOHATHE «LIAKID).

[TpakTuka: HCMONB30BAaHUE LUKIA NPHU padoTe C AATYUKAMH PA3IMYHOTO YPOBHS
CJIOHOCTHU U BUJA.

2.2 Jamyux xacaumus, e2o ycmpoucmeo u npumeHeHue. Jleudicenue u
OCMAHOBKA NPU HANCAMUU.

Teopust: BUIbI TaTYNKOB U UX YCTPOUCTBO

[IpakTuka: mpuMeHEHUE aTYMKa KAacaHWs MpPU JIBKEHWU U OCTAHOBKE OOBEKTa
(nnm ¢ TONOTHEHHUSIMU B 3aBUCUMOCTH OT YPOBHSI IIOJATOTOBKH).

2.3. Ketic 3. Onpeoenenue 803M0iCHOCMEN OaMUUKA Yeemda

JlaTuuK 1BeTa MOJIE3€H, HO KAKOBBI €ro peajbHble BO3MOXKHOCTU? PoOOT MOXkeT
paboTaTh B pa3HBIX YCIOBUSAX OCBEIICHUS, IPHU PA3HBIX PACCTOSIHUAX 10 MPEAMETOB, J1a U
CaMU MPEIMETHI MOT'YT OBITh CAMBIX HEOOBIYHBIX IIBETOB U U3 Pa3HBIX MaTEPHAIIOB.

Bompocsr:

Kakue 1ipeta MOXET ONpenessaTh AJaT4uMK? A Kakue enie cymecTByroT 1BeTa? Kak
JATYUK pearupyer Ha HUX?

Kakoli nuama3oH paboThl y JaTyuMka MpU ONPEIEICHHHM IIBETa MOBEPXHOCTH?
HyxHo nm ero ycraHaBnuBarh y poOOTa BHM3Y WJIM OH CpabOTaeT U ¢ OONbIIOTO
paccTostHuA?

Kak MeHstOTCA TMOKa3aHWs [OaTuyhKa B PEXUME ONpPENeNICHUs HHTEHCUBHOCTHU
orpaxxeHHoro cBera? Kakue onm Oyayrt nnst Oenoro, yepHoro uBeTtoB? A Kakue s
KpPaCHOT'O UJIX 3€JIEHOr0?

UYro, ecau MOBEPXHOCTH 101 poOOTOM HEpOBHAsl M MPHU JABMKEHUU PACCTOSHUE OT
He€ N0 JaTyrMKa IOCTOSHHO MeEHsieTcs? ByayT 1M NOCTOSIHHBI MOKa3aHWS B PEXKUME
OTpe/IeNIeHNs UHTEHCUBHOCTH OTPaXKEHHOI0 cBeTa’?

Kak MOXXHO ABYyMsI pa3HBIMU CIIOCOOAMHU CJeNaTh Tak, 4TOOBI POOOT JBUTANICS
TOJIBKO T10 TIOBEPXHOCTH OEJIOro 1[BETA, a Ha MPOYUX CTOST Ha MecTe?

Kelic nmeer CpeaHIO CIOXKHOCTb, MPEAHA3HAYEH IS 3aKPEIUICHUS HAaBBIKOB
paboThI ¢ naTunkaMu (WU C JOTIOJIHCHUSIMHU B 3aBUCMOCTH OT YPOBHS TIOJITOTOBKH).

Keiic cuurTaercss BBIMOTHEHHBIM, €CITH OOYYAIOUIMIICS MOXKET CaMOCTOSTEIbHO
OTNpEJIeNIUTh, KaKue HACTPOMKM MOXHO MCHOJb30BaTh MpHU paboOTe C AATYUKOM LIBETA B
3a/IaHHBIX YCIIOBHUSX.

2.4 Vavmpaseykogoti damuux. Onpedenenue moyHocmu oamyuxa. /[eudxiceHue
N0 NOKA3AHUAM OAMYUKaA.

Teopusi: BUJbI JaTYMKOB, THPOCKOMMMYECKUNA JJATUMK, MPABUJIA €T0 UCTIOJIb30BaHUs

[IpakTuka: pelieHue 3ajJayvl MOBOPOTA AaTUMKA HAa HYXKHBIM yrona (KOJI-BO YIJIOB
IIOBOPOTA MOXKET BapbUPOBATHCS C YUETOM YPOBHS IMOATOTOBKH 00YUaIOIINXCS).

2.5. Keiic 4. Ilosopom na 3a0annwiii y2oin

Jl1st moBOpoTa Ha 3aJJaHHBIM YroJl MOXKHO pacCYUTaTh HACTPOHUKHU OJIOKOB MOTOPOB.
A Kak OIpenesnsaTh yroi, UCHoJIb3ys TMPOCKONNYECKUI TaTUuK?
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Bomnpocsr:

Kakue HacTpoilku MOXHO HCIOJIb30BaTh mpu padote ¢ naturkom? Kak cBsi3aHbI
CKOPOCTB M YroJ noBopota?

Kax mpu ucnosib30BaHUM TaTYMKA IOBEPHYTH Ha 3aaHHBIA yrom?

Kak 3agath poO0Ty nBUXKEHUE IO TPACKTOPUU B BUJE KBapara?

Mo>KHO I OTIpeIeNIUTh, HAa KaKOW YToJI KTO-TO BPYYHYIO IMOBEPHYJ poboTa?

Keiic mmeer cpemHIO CIOXKHOCTb, NMPEAHA3HAYEH ISl 3aKPEIUICHUST HaBBIKOB
paboThI ¢ TaTYMKaMH (WK C JJOMOJHEHUSMH B 3aBUCUMOCTH OT YPOBHS TIOATOTOBKH).

Keiic cuuraercs BBIMOTHEHHBIM, €CIM OOYYAIOUIMIICS MOXET CaMOCTOSTEIbHO
HCII0JIb30BaTh B pa00OTE TUPOCKONMMYECKUHN JaTUHK.

2.6. Ketic 5. Ucnonvzosanue unghpaxpacno2o oamuuxa

WudpakpacHplii JaTYUK IMOX0X Ha YIbTPa3BYKOBOW, HO B HX paboTe ecTb
CyllleCTBEHHbIE OTInYus. Kak MOXHO €ro ucnoyib30BaTh?

Bormpocsr:

Hatuuk B pexxume «IIpubnmkeHue» BbIAAeT 3HaYEHUE B HEKOTOPBIX E€IMHMIIAX.
MOXHO JI1 UX IEPEBECTU B CAHTUMETPHI?

3aBUCAT NI TOKAa3aHUsS JAaTYMKa OT pa3MEpoB OOBEKTa Iepe] HUM, €ro IBeTa U
Marepuana?

Kak cnenath Tak, 4ToObl poOOT IBUTAJICS TOJNBKO TOTJA, KOTJA Mepe] HUM BOIU3U
€CTh KaKOH-TO 00BeKT?

Mo>kHO 11 oTIpeIeTUuTh, Ha KaKOM yroJl KTO-TO BPYYHYIO MOBEPHYJ poOoTa?

MoskHO 1 cienath Tak, YToObI pOOOT IBUTAJICS B CTOPOHY Masika (mynbsta JY)?

Kak 3anmporpammupoBaTh IBWKEHHE MpH HaXKaTUU Ha ONIPEAEICHHYIO KHOIKY
nyJbTa?

Keiic nmeer cpeaHIO CIOXKHOCTb, NMPEAHA3HAYEH /ISl 3aKpPEIUICHUST HaBBIKOB
paboTel ¢ natunkamu. [[ns pabGoThl HYKHO HCHOIB30BaTh mynbThl JY (mas HuX
TpeOytoTcss Oatapeiiku AAA), WM ¢ JOTNOJHEHUSMH B 3aBUCUMOCTH OT YpPOBHS
MOJATOTOBKH.

Keiic cuurTaercss BBIMOTHEHHBIM, €CITH OOYYAIOUIMIICS MOXKET CaMOCTOSTEIbHO
HCIIOJIb30BaTh B paboTe MH(GpaKpacHbIN JaTUHUK.

Pabora Hax mnpoekTamMm BexeTcss BO BTopoM Moayie. OOywarommmcs
npeJuiaraeTcs IMociiefioBaTelbHas padoTa Haj HECKOJbKUMH 3aJadaMH M JajbHeuIas
pabora Haj cBoMM MpoekToM. I[Ipu 3TOM mnpu HaIMUMK ONbITa pa3paboTKU U
IPOrPaMMHPOBAHMS CBOMX Mojejiei poOOTOB MM OBICTPOM OCBOCHHU HPOTPamMMBbl
OTJIeJIbHBIE TPYMIIBI MOT'YT OOJIbIIIE BpEMEHH YACTUTh COOCTBEHHBIM MTPOEKTaM.

Tembr npoekToB cooTBeTCTBYIOT ppiHKamM HTU: Texner m ABTOHET, BKIIOYas B
TOM 4YHCJIE€ pa3paboTKy MoJieJiel MPOMBINIJIEHHBIX POOOTOB M OECHHIOTHBIX
TPAHCIOPTHBIX CPEACTB. TeMbl MOTYT OBITh MPEUIOKEHBI KaK Me1aroroM, Tak U CaMUMHU
oOyJaronmMucs, Ipu 3TOM 00IIas TeMaTuka — pa3padoTKa MPOTOTUIIOB POOOTOB JUIs
pelIeHHs] pealibHbIX 3a/lad WM MOJEIHUPOBAHUE CYIIECTBYIOIIUX POOOTOTEXHUYECKUX
CUCTEM.

B kauecTBe MpUMEPOB MOTYT OBITh PACCMOTPEHBI CIEAYIOIINE TEMBI:

—  PazpabGorka poGota s npPOGOPHUEHTALUOHHBIX MEPONPUATUN (IPUBETCTBUE
roCTei, Bhljjaua OYKJIETOB).
—  PazpaboTka Mozenu mMpoMBIIIIICHHOTO pOOOTa-MaHUITYIATOPA.
—  Pazpabotka poGoTa — ybopuiuka (cOop Wi CMETaHHE Mycopa).
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—  Pa3zpaboTka Momenu NpOMBINIIICHHOTO COPTHPOBIIIHKA.

—  Pa3pabotka mojenu iyHoxo/1a (cOop U mepeMenieHne MaTepraoB).
—  Pa3paboTka aBTOMaTHYECKOH KOPMYIIIKH.

—  Pa3pabotka Mojenu 6eCIMIOTHOIO aBTOMOOKIIS.

—  Pa3paboTka Mojenu >kKMBOTHOTO (co0aka, CJIOH, 3Mesl U T.11.).

—  Pa3paboTka Mojenu avapoua.

[TpoeKThI UIMEIOT MPEXK/IC BCEro yU4eOHYIO HAIIPABICHHOCTh, TIPU 3TOM COOpaHHBIC
MOJIEJIA MOTYT MCIIOJIB30BAThCS JIUISl IEMOHCTPAIMK Ha 3aHATHAX W MeponpusaTusx. [Ipu
paboTe HajJ MPOeKTaMHu 00YyYarOIUMCs TOTPeOyeTCs UCIOIb30BaTh COBMECTHO 3HAHUS U
HAaBBIKM W3 pa3HBIX oOJlacTeld HAyKW W TEXHHUKH JUIsl PEIICHHUS COBPEMEHHBIX
TEXHUYICCKUX 3a]1ad.

YYEBHO-KAJIEHJIAPHBINA I'PA®UK

Ne | Mecsan ®dopma Kon-Bo | Tema pazgena/momyns/ MecTto dopma KOHTPOIIS

/i 3aHATUSA 9YacoB | 3aHATHUS MPOBEIACHUS

1 CeHtsi0pb- | KomOuHu- 34 |Monaynsb 1. U3yuyenue YueOHbIH ITo conepkanuio
Jiekabpb | pOBaHHOE BO3MOKHOCTEH Lego KaOHHET Keiica

Mindstorms EV3

2 SuBaps- KomOunu- 38 |Monayns 2. YueOHbIH ITo conepkanmio
Maii pOBaHHOE KoncTpynpoBanue KaOHHET Kelca/mpoeKT
poOOTOB I pelIecHUs
pPa3IUYHBIX 33134

OPITAHU3BALIMOHHO-IIEJATOI'MYECKUE YCJIOBUS

MaTtepuajibHO-TeXHUYeCKas 0a3a:

3aHATHA MOTYT TIPOBOJIUTHCS Ha 0aze UepemoBelUKOro ToCyJapCTBEHHOTO
YHUBEpPCUTETa, B ayIUTOPHUSIX, MO3BOJSIONIMX YCTAaHOBUTH MpoekTop u 10 10
[TIK/HOyTOYKOB, pazmecTuTh OT 11 "enoBek.

O6opynoBanue: TpeOyroTcss 0Oa3zoBbie HaGopel Lego Mindstorms EV3, nmns
pacimpeHus: BO3MOXXHOCTEH MO0 COOpPKE MOTYT MCIOJB30BaThCS pecypcHble HAOOpHI (5
KOMIUIEKTOB Ha Tpynmy npu paborte B mapax, 1o 10 mpu pabote mo ogumHouke). Takxke
st obecriedyeHUs  (PYHKIIMOHUPOBaHUST  poOOTOB  TpeOyIOTCS  COBMECTHMBIC
akkyMynaTopsl (AAA wnu pupMeHHbIe) U 3apsHbIe YCTPOICTBA T HUX.

Jlyist mporpaMMHUpOBaHUST TPEOYIOTCSI KOMITBIOTEPHI WIM HOYTOYKH C TIPOTPaMMHBIM
obecnieuenuem Lego Mindstorms EV3 (5 mTyk npu pabdote B mapax, jgo 10 mpu paborte
M0 OJIMHOYKE).

Kanpossle ycioBus:

[IpoBoaUT 3aHATHS TpeNojaBaTeb WIM  CHEIUAIUCT, WMEIOIIUNA  OIBIT
MPOSKTUPOBAHUS U MPOTPAMMHUPOBAHUSI POOOTOTEXHHUYECKUX CUCTEM. JKenareneH OmbIT
paboTHI C IETHMH IIKOJIEHOTO BO3pAcTa.

TpeboBanus Kk 00pa3oBaHMIO: BhICIIEE MPOPECCUOHATBFHOE WIIM CTYACHT CTapIINX
KypCOB PO HIILHBIX HAIIPABICHHA.

Hanwuwne cripaBku 06 OTCYTCTBUU CYIUMOCTH, METUIIMHCKAS KHUXKKA.

Y4eOHo-MeTOAMYECKOE 00ecnedeHre MPOrpaMMbl

3aHATHS B XOJ€ peaju3alliyd MPOrpaMMbl MPOXOJSAT B BHJIE paccKasza IeIarorom
OCHOBHBIX TIOJIOKEHUH, KOTOpbIe OYyIyT HCHOJB30BAaTHCA B MPAKTHUYECKUX pPaboTax,
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MOCJIEYIONIETO OOCYXEHUSI MOCTABICHHBIX 3a/1a4 U PELICHUS X CaMOCTOSTENIBHO U B
rpynnax. Ilpy »5ToM wucCHonb3yrOTCs pa3pabOTaHHBbIE TIEIaroroM MpPe3eHTallHH,
JIEMOHCTpaIusi MPUMEHEHUs] THUIIOBBIX PEIICHUNW M MPUEMOB IPOTrpaMMHUPOBAHUS U
KOHCTpyHpOBaHUs. Takke MPUMEHSIOTCS HHCTPYKIIUU 1O cOOpPKE U MPOrpaMMUPOBAHUIO
TUTIOBBIX KOHCTpykmui Lego Mindstorms EV3, mpencraBieHHble B HpPOrpaMMHOM
oOecriedyeHNH U Ha HH(OPMAIIMOHHBIX pecypcax B ceTu MHTepHeT.

B xonme oOydyeHuss B KauecTBe HArISAHBIX MOCOOWN MOTYT OBITh HCIIOJIB30BaHbI
KOHCTPYKIIMHM U TIPOTPaMMBbl, COOpaHHbBIE W HAlMCAHHBIE paHee JPYTUMHU TPYNIaMHu WU
MEaroroMm.

®OPMbBI ATTECTAIIMU U OLIEHOYHBIE MATEPUAJIbBI

CreneHp yCBOEHUSI MaTepuaja 00yJarouMMUCs OIpeessieTcs MpernoaaBaTesieM 1o
pe3ynbTataM JEMOHCTpAIlMU BBINOJHEHHBIX 3a/laHUd UM OTBETaM Ha BOIMPOCH (B TOM
yyciie BOOpockl B Keiicax). OOydarommuiicsi OTBEYaeT Ha BONPOCHI YCTHO, MOJKET
UCII0JIb30BAaTh MAaTE€pPUasbl C BHIIOJIHEHHBIMU pacuye€TaMH U CXEMaMH ISl IEMOHCTPALUU.
Martepuan cuMTaeTcs OCBOCHHBIM, €CIU OOYYaloIIUNCA CIMOCOOEH CaMOCTOSITENBHO
pemnTh OOIIYI0 TOCTABICHHYIO 3ajady, BHECTH HEOOXOJIMMbIe KOPPEKTUPOBKH MPHU
W3MEHEHUHU OT/ACNbHBIX MOA3aa4.

OrneHouHble MaTepuaibl B BHJIAE€ KOHTPOJBHBIX, TECTOB M T.I. HE TpeOyrOTCS.
OO6yuaronuecs: JOHKHBI MIPEACTABUTH B JIEKTPOHHOM BHJIE MPE3EHTAIIMIO TI0 pa3paboTke
cOOCTBEHHOM MOJIENH KaK UTOT 3aKJIFOUUTEIBHOTO 3Tana o0y4eHHUs.

HToroBas «OLEHKa» pe3yJbTaTOB MPOEKTHOU IEATEIbHOCTH MPOU3BOIUTCS MO TPEM
YPOBHSIM:

[To pe3ynbTaram 00y4eHUs BBIAEISAIOTCA 3 YPOBHS YCBOSHUS 3HAHUU.

B - Bbicokmil. OOy4aromuiicst aKTUBHO Y4acTBYET B 00CYXKACHUSIX, CAMOCTOSATEIBHO
pabotaer ¢ wucrounukamu. I[Ipeamaraer mnyTH pemieHUs TOCTaBICHHOW 3aayu.
BrimonHsieT mpakTuueckue 3ananusi, 6e3 MoMoIIH Me1arora, OCBOMJI METO/bl 00paboTKU
Marepuaia. 3aluaeT CBOM MPOEKT. JIETKO OpUEHTUPYETCS, OTBEYAET Ha MOCTABJICHHbIE
BOIIPOCHL.

C - cpennmii. OOydJarONIUIiCsA MPOSBISIET WHTEPEC K OOCYKICHHUIO, HO 3aHUMAaeT
MEHee akKkTUBHYIO mo3uiuio. Cornaimiaercs WM HE COrjamiaeTcss ¢ MpeaioKeHHBIMHU
BapuaHTaMH. [IpakTuueckue 3aaHus BBIMOJHAT € MoJcka3kou. [loaroraBnuBaer 3amury
MIPOEKTa, HO HE AKTUBHO MPEACTAaBISE€T CBOM MPOEKT, 3aTPyAHSIETCS C OTBETAMH Ha
BOITIPOCHL.

H — wuskuii. OOyyaromuiicsi 3aHMMAaeT MACCUBHYIO TMO3UIIMIO, Yalle, padoTaeT B
KOMaH/ie. BbINoONHSeT mpakTUuecKue 3aJaHus C [OMOIbI Meaarora. ['OTOBUT
MPOEKTHYIO MaIKy, HEe 3alUIIAEeT MPOEKT.

PesynbratoM ycBOEHHS OOy4YalOIIMMUCA MPOTPAMMBI IO KaXXJIOMYy YPOBHIO
SBJISIIOTCS: YCTOWYUBBIA WHTEPEC K 3aHATHSAM POOOTOTEXHUKOM U KOHCTPYHUPOBAHUEM
POOOTOTEXHHUECKHUX CUCTEM Ha 0230BOM ypOBHE.

15



CIIMCOK PEKOMEHJIOBAHHOM JINTEPATYPbBI
1. KomocoB JI.I'. TlepBoiii mar B poboroTexuuky. IIpakTukym mus 5-6 kmaccos / JI.T.
Komnocos. — M.: BUHOM. - JIabopatopus 3uanuii. - 2012 - 292 c.
2. LEGO MINDSTORMS Education EV3. - [DnekTpoHHBIN pecypc]. - pexUM JA0CTyIa:
ceoOonubiii, URL: https://education.lego.com/ru-ru/product/mindstorms-ev3
3. Hayuuch nporpammupoBath [DIEKTpOHHBINA pecypc]. - pexuM J0CTymna: CBOOOIHBIH,
URL: https://www.lego.com/ru-ru/themes/mindstorms/learntoprogram
4. IlepBblc marn B MHP POOOTOTEXHHUYECKOro KOHCTpykTopa Lego Mindstorms EV3
[OnekTpoHHBIH pecypc]. - pexuMm goctyma: cBobomueii, URL: https://robot-
help.ru/lessons.html

16


https://education.lego.com/ru-ru/product/mindstorms-ev3
https://www.lego.com/ru-ru/themes/mindstorms/learntoprogram

