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1.ITosicHuTe/IbHASA 3aMIUCKA

BypHbiMu TemnamMu poOOTOTEXHHKA BOIIUIa B MUpP B cepeuHe XX Beka. DTO ObLIO
OTHO W3 CaMbIX TMEpPEAOBBIX, TPECTHKHBIX, JOPOTOCTOSIIMX  HAMpPaBICHUNA
MaImHOCTpoeHHsI. OCHOBOW pOOOTOTEXHUKH OBLITN TeXHUYECKast (Pr3MKa, SIEKTPOHUKA,
M3MEpHUTENbHAS TEXHUKA U MHOTHE JPYTrUe TEXHWUECKUE W HAyYHbIC TUCIUIUIMHBL. B
Havane XX| Beka poOOTOTEXHUKA SIBISETCS OJHUM W3 MPUOPUTETHHIX HAIIPABJICHUN B
chepe SKOHOMHKH, MAITUHOCTPOCHUS, 3APABOOXPAHEHHs, BOGHHOTO Jieja W JIPYTHX
HaIpaBJICHUN JESITEIBHOCTH YeoBeka. CreruaincTsl, 00Jagaroniue 3HaHUSIMHA B 3TON
obnactu, BocTtpeboBanbl. B Poccum cymectByer Takas mpoOiema: HEIOCTaTOYHAsS
00eCIeueHHOCTh HH)KCHEPHBIMH KaJpaMH U HU3KUH CTaTyC MHKEHEPHOTO 00pa30BaHMS.
[ToaToMy HEOOXOAWMO BECTH MOMyJsApU3anuio mnpodeccud WHXEHEpa, BeIb
HCIIOJIb30BaHWE DPOOOTOB B OBITY, Ha TPOW3BOJACTBE M TMoje 005 TpeOyeT, YTOObI
MOJTH30BATENH 00JIa]aTi COBPEMEHHBIMU 3HAHUSMH B 00JIACTH yIpaBIIeHUs poOOTaMHu.
Kax storo goctuus? C uvero HaumHath? IlIkoma — 3To mepBas CTyIeHb, IJie MOKHO
3aKJa/bIBaTh HayajbHbIC 3HAHUS W HABBIKU B 00JIaCTU POOOTOTEXHUKH, NMPUBHUBATH
MHTEpEC y4Yalnxcs K poOOTOTEXHUKE U aBTOMAaTU3UPOBAHHBIM CHCTEMaM.

LEGO® MINDSTORMS® Education — HOBOe MOKOJEHHE 00pa3oBaTeIbHOMN
POOOTOTEXHUKH, TTO3BOJIIONIEH U3ydYaTh €CTECTBEHHbIC HAYKH (MH(POPMATHKY, (PU3HKY,
XHUMHIO, MATEMAaTHKY U JIp.) a TAK)KE TEXHOJIOTHH (HAy9IHO — TEXHUIECCKHE TOCTHKEHUS)
B TIPOIIECCE YBJICKATCIIbHBIX TPAKTHYCCKUX 3aHATHH.

HUcnons3oBanne koHcTpykTopa LEGO EV3 mno3Bonser co3marh YHUKAIbHYIO
0o0pa3oBaTEIbHYI0  Cpely, KOTOpas CHOCOOCTBYET pa3BUTHUIO  HWHKEHEPHOTO,
KOHCTpYKTOpCKoro MbInuieHusi. B mponecce pabotet ¢ LEGO EV3  yueHuku
MpUOOPETAIOT ONBIT PEIICHWS KaK THIOBBIX, TaK W HEMIA0JOHHBIX 3a1ad 10
KOHCTPYMPOBAHUIO, IMPOTrpaMMHUPOBaHHUIO, cOopy maHHBIX. Kpome Toro, paborta B
KOMaH/JIe CIocoOCTByeT (POPMUPOBAHUIO YMEHUS B3aUMOJCHCTBOBATH C COYUYCHHUKAMH,
(bopMyIUpOBaTh, AaHATIM3UPOBATh, KPUTUUECKH OLIEHUBATh, OTCTAaMBAaTh CBOM HjeU. B
COBMECTHOM paboTe 1eTH pa3BUBAIOT CBOU UHANBUyaJIbHBIE TBOPUECKUE CITOCOOHOCTH,
KOJUICKTUBHO  TPEOJOJIEBAIOT  TBOPUYECKHE  MPOOJEMBbI,  TOJYyYalOT  BaKHbBIC
dyHIaMeHTalbHbIE UM TexHWU4eckue  3HaHuA. OHu  craHoBiTCS  OoJiee
KOMMYHUKa0EIbHBIMU, Pa3BUBAIOT HABBIKA OPTraHU3aIMU U TPOBEICHUS UCCIEOBaHUH,
4yTO 0€3yCIIOBHO CIIOCOOCTBYET UX yCIeXaM B JaJIbHEHIIIEM IIKOJIBHOM 00pa30BaHUU, B
Oynytiei padore.

LEGO EV3 obecnieunBaeT mpocTOTy MNpuU cOOpPKE HayaldbHBIX MOJENEH, YTO
MO3BOJISIET YYEHUKAM MOIYYUTh PE3yJIbTaT B MPEJEIaxX OJJHOTO WK apbl ypokoB. M npu
TOM BO3MOKHOCTH B U3MEHEHWHW MOJENel M MPOTrpaMM — OYECHb IIUPOKHE, W TaKOM
MOAXO0/ TO3BOJSET Y4YallUMCS YCJIOXHATh MOJEIb M NpOrpaMMy, MpPOSIBISTh
CaMOCTOSITEJIBHOCTb B HW3YYEHUH TEMBI. [Iporpammuoe o6ecneuenne LEGO
MINDSTORMS Education EV3 o6sagaer odveHb HIMPOKUMH BO3MOXHOCTSIMH, B
YaCTHOCTH, MTO3BOJISIET BECTU PabOUyIO TETPadb U MPEACTABISATH CBOU MPOEKTHI MPSIMO B
cpene nporpammuoro obecrieueanss LEGO EV3.



Hean: dopmupoBaHne WHTEpECa K TEXHUYECKMM BHJIaM TBOPYECTBA, Pa3BUTHE
KOHCTPYKTHUBHOTO MBIIIJIEHUSI CPEICTBAMHU POOOTOTEXHUKH.

3agaun:

Obyuarowue:

- o3HaxkomuireHue ¢ kommiektoM LEGO Mindstorms EV3;

- O3HAKOMJICHHE C MPAKTUYECKUM OCBOECHUEM TEXHOJIOTUI MPOECKTUPOBAHUS,
MOJICTUPOBAHUS U U3TOTOBIICHHS IPOCTEUIIINX TEXHUUECKUX MOJICIICH;

- IOJTy4€HUE HABBIKOB TPOTPAMMUPOBAHUS;

- pa3BUTHE HABBIKOB pelIeHUs 0a30BbIX 337]a4 pOOOTOTEXHUKHU.

Pa3zsusarowue:

- Pa3BUTHE KOHCTPYKTOPCKUX HABBIKOB;

- Pa3BUTHE JIOTUUECKOTO MBIIIUICHHUS;

- Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHHUS.

Bocnumamenvnvie:

- BOCIIUTAHUE y AETEH MHTEpeca K TEXHUYECKUM BUJaM TBOPYECTBA;

- pa3BUTHE KOMMYHUKATUBHOM KOMIIETCHIIMU: HABBIKOB COTPYJHUYECTBA B KOJUIEKTHBE,
MaJiol rpymiie (B mape), yuactusi B 0ecejie, 00CyK/IeHHUH;

-pa3BUTHE COLIMATBHO-TPYA0BOIN KOMIIETCHIIUU: BOCIIUTAHUE TPYI0TI00US,
CaMOCTOSTENIbHOCTU, YMEHHUSI IOBOJIUTh HAYATOE JIEJIO /10 KOHIIA,;

- popmMupoBaHue U pa3zBUTHE UHPOPMAITMOHHON KOMIIETEHIIMHU: HABBIKOB PA0OTHI C
Pa3JIMYHBIMU UCTOYHUKAMU UH(GOPMAIIUU, YMEHUSI CAMOCTOSITEIbHO UCKATh, U3BJICKATh
1 0TOMpaTh HEOOXOAUMYIO JUIsl pelIeHUs YUeOHbIX 3a7a4 HH(POpMaLHUIO.

MeTtoabl 00y4eHus.

1. To3naBaTeJbHbIN (BOCIIPUSTHE, OCMBICIICHUE U 3aTIOMUHAHUE YUAIITUMUCS
HOBOI'0O MaTepuaia ¢ MpUBJICYCHUEM HAOJIOICHUSI TOTOBBIX IPUMEPOB,
MOJICTTUPOBAHUS, U3YUCHHS WUTFOCTPAIMiA, BOCTIPIIUITHS, aHATIKU3a U 0000IIeHUS
JEMOHCTPUPYEMBIX MATEPHUAIIOB);

2. MeToa npoeKkToB (MpY YCBOCHUH U TBOPUYECKOM MPUMEHEHUH HABBIKOB U
yMEHUH B IIpoliecce pa3padoTKu COOCTBEHHBIX MOJIETICH )

3. CucremaTusupymrouuii (oeceqa mo reme, COCTaBJICHUE CUCTEMATH3UPYIOIINX
TabyuIl, TPaQUKOB, CXEM H T.1.)

4. KoHTpoJbHBbIH MeTo/ (TIpY BHISBIICHUN KaueCTBa YCBOCHUS 3HAHUI, HABBIKOB U
YMEHUHN U UX KOPPEKIUS B MPOIIECCE BHIMOTHEHUS TPAKTUUECKUX 3a]JaHU )

5. I'pynnoBasi paGora (MCroyib3yeTcsl pyU COBMECTHOM cOOpKE MOJEIIEH, a TaKkKe
pu pa3pabOTKe MPOEKTOB)

O01mas xapakTepucTuKa Kypca

OnHoit u3 BaXHBIX Mpo0OsieM B Poccuu sIBIsiOTCS €€ HelocTaTrouHas 00€CieYeHHOCTh
WH)KCHEPHBIMM KaJpaMU W HU3KUWA CTaTyc WHXEHepHOoro ooOpa3oBanus. Ceiiuac
HEOOXOAMMO  BECTH  MOmyisipu3anuio mpodeccudn  umKeHepa. HTeHCUBHOE
UCIIOJIb30BaHWE POOOTOB B OBITY, Ha MPOU3BOJCTBE M Moje 00s TpeOyeT, 4ToObI
MOJIH30BATENH 00JIa]aTi COBPEMEHHBIMU 3HAHUSMH B 00JIaCTH YNpaBlieHUs PoOOTaMH,
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YTO TO3BOJIUT pa3BUBATh HOBBIC, YMHBIE, O€30macHbie W OoJiee MPOJABUHYTHIE
aBTOMAaTU3UPOBaHHbIE cucTeMbl. He00X01MMO NpUBHUBATh UHTEPEC YUAIIUXCS K 00J1aCTH
POOOTOTEXHUKHN M aBTOMATU3UPOBAHHBIX CHCTEM.

Tak>ke JaHHBIN Kypc 1acT BO3MOXKHOCTh LIKOJbHUKAM 3aKPENUTh U MPUMEHHUTHh HA
NPAKTUKE MOJYYEHHBbIC 3HAHUS MO TAaKUM JUCUMIUIMHAM, KaK MaTreMaruka, (Qu3uka,
uHpopmaTHKa, TexHOJorusa. Ha 3aHsATHSX MO TEXHUYECKOMY TBOPYECTBY YydalllUeCs
COMPHUKACAIOTCA CO CMEXXHBIMU 00pa30BaTEbHBIMU 00JACTIMU. 3a CYET UCTIOIb30BAHMUS
3amaca  TEXHUYECKUX TOHATHH W CIOCHHAIBHBIX TEPMHUHOB  PACIIHPSIOTCS
KOMMYHUKATHUBHBIC (YHKIIUH S3bIKA, YTIIYOJISIOTCS BO3MOXKHOCTH JTMHTBHUCTHYCCKOTO
pPa3BUTHS 00yYarOIIETOCs.

[Ipn o3HAKOMJIEHWH C TIpaBUJIAMHU BBITIOJIHCHUS TEXHUYECKHX W IKOHOMHUYECKUX
pacyeToB IPH MPOCKTHPOBAHUU YCTPOMCTB W MPAKTHYCCKOM HCIOJIB30BAHUU TEX WIIU
WHBIX TEXHUYECKUX PEIICHUH IIIKOJIBHIKH 3HAKOMSITCS C 0COOCHHOCTSIMH IPAKTUICCKOTO
npuMeHeHuss MareMatuku. OcBavBasi IPUEMbl MIPOCKTUPOBAHUS U KOHCTPYMPOBAHUA,
pebsiTa MpruoOPETAIOT OMBIT CO3JaHUsl PEaTbHBIX M BUPTYaAJIbHBIX JEMOHCTPAIMOHHBIX
MOJEIEH.

[TonBeneHnne WTOroB pabOTHl MPOXOAUT B (opmMe OOIIECTBEHHOW MpEe3eHTAINH
(BBICTaBKa, COCTSI3aHUE, KOHKYPC, KOH(GEPEHITUS U T.1T.).

st peanuzanuu MporpaMMbl UCIIOJIB3YIOTCS 00pa3oBaTeIbHbIE KOHCTPYKTOPHI
¢dbupmer Lego, kouctpyktop LEGO MINDSTORMS Education EV3. On npencrasisier
co0oli HabOp KOHCTPYKTHBHBIX JACTAJICH, TMO3BOJISIIONIMX COOpaTh MHOTOYHCIICHHBIC
BapHaHThl MEXaHNU3MOB, HA0OP TATIYMKOB, IBUTATEIIN M MUKPOKOMITbIOTEp EV 3, KoTOpBIH
yOpaBisieT Bce  mocTpoeHHOW — KoHcTpykuued. C  koHctpykropom LEGO
MINDSTORMS Education EV3 uaet HeoOXo1uMoe MporpaMMHOE 0OeCIICUeHHE.
Mecto kypca «OCHOBBI POOOTOTEXHUKH» B YUeOHOM ILVIAHE LIKOJIBI.

Pabouas nporpamma kpyxka «OCHOBBI pOOOTOTEXHUKW» HA MPUMEpPE MIIAT(HOPMBI
LEGO MINDSTORMS Education EV3 cocTaBieHa B COOTBETCTBUU C yU€OHBIM IJITAHOM
KabakoBckoit COII. VYwueOnsiii kypc «PoboroTexHuka» peanusyercs 3a CyeT
BapUATHUBHOTO KOMITIOHEHTa yueOHoro riana Kabakosckoit COILI.

Ha peanuzamuio yue6HOrO Kypca «PoOOTOTEXHHKa» HCIOJIB3YEeTCs] BpeMs,
OTBEJICHHOE Ha BHEYPOUHYIO AesATeNbHOCTh. DopmMa peanusanud Kypca Mo BBIOOpY -
KPY>KOK.

OO6mmit 06beM yuebHoro Bpemenu 34 yueOHbIN yac (OUH Yac B HEJEIIO).

1. YueOHO-TeMaTHUYeCKOE IUIAHMPOBAHME

Ne HauMeHoBaHMe pa3/1e/ioB U TeM Bcero Buabl KoHTpPOJIS
4acoB
1 |BBenenue B poOOTOTEXHUKY 2
2 |3nakomMcTBO ¢ poboramu LEGO 4
MINDSTORMS EV3 EDU.
3 |Harunku LEGO u ux mapameTpsi. 6 [TpoBepounas padota




4 |OcHOBBI MPOTPAMMUPOBAHUS U 9 [IpoBepounas padora
KOMITbIOTEPHOMN JIOTUKU

5 [|[IpakTukyM 1o cOopke 8 [TpakTuyeckas padora
POOOTHU3UPOBAHHBIX CUCTEM
6 |TBopueckue MPOEKTHBIE PAOOTHI U 5 CopeBHOBaHUS
COPEBHOBAHMS Mojiesei poOoTOoB.
[Ipe3enTanus

I'PYINIOBBIX TPOEKTOB

BCEI'O 34

Iliianupyemble pe3yibTaThl 0CBOCHUS KYyPCa BHEYPOYHOM JAeSITeJIbHOCTH
B xoxe uzyuenus kypca GOpMHPYIOTCS U TTOJIYYAOT Pa3BUTHE METANPEIMETHBIC

PE3YJIbTAThI, TAKUC KaK:

®* YMCHHUC CaMOCTOATCIBbHO INIAHWPOBATH ITYTH AOCTUKCHMUA ueneﬁ, B TOM 4YHCJIC
AJIbTCPHATUBHBIC, OCO3HAHHO BI)I6I/IpaTB HauoOoee 3(1)(1)6KTI/IBHBI€ CITOCOOBI

PCIICHUA y‘-IC6HI)IX H I1I03HAaBaTCJIBHBIX 3aJ1a4,

* YMCHHUC OLICHUBATDH ITPABUIIBHOCTH BBIIIOJIHCHUA y‘I€6HOﬁ 3aJa4u, COOCTBEHHEIC

BO3MOKHOCTH €C PCIICHHUA,

* YMCHHUC CO3daBaThb, IIPUMCHATH U HpGO6p2130BI>IBaTI> 3HaKN U CUMBOJIBI, MOJCJIN

N CXCMBI I pCHICHUA y‘le6HBIX H ITI0O3HAaBATCJIbHBIX 3aJa4,

* BJIQJICHUE OCHOBAMU CAMOKOHTPOJI, CAMOOLICHKHM, IIPUHSATUS pPELICHUHd U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM ©  MO3HABATEIHHOU

JIeSITCIIbHOCTH;

* yYMEHUE OpraHU30BbIBATh y4e€OHOE COTPYJHHUYECTBO M  COBMECTHYIO
JEATEIbHOCTD C YUYUTEIEM U CBEPCTHUKAMU; pa00OTaTh MHAUBUAYAIBHO U B TPYIIIIE;
HaxXOJUTh OOUIee pElIeHHe W pa3peliaTh KOHPIMKTHI Ha OCHOBE COTJIACOBAHMS
NO3ULMNA U y4yeTa MHTEPECOB; (POpMyIHpOBaTh, apryMEHTUPOBATh U OTCTaUBATh

CBOE MHEHHE;

* ¢opMupoBaHHE W Pa3BUTHEC KOMIIETEHTHOCTH B OOJIACTH HCIIOJIH30BAHUS

nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoyorui (nanee MKT-komnerenmun).
JIMYHOCTHBIE PE3YIABTATHI, TAKUE KAK:

* (opMmHupoBaHME OTBETCTBEHHOIO OTHOIIEHHUS K YYEHHUIO, TOTOBHOCTU U
CHOCOOHOCTH OOYYaIOIIMUXCS K CAMOPa3BUTHIO UM CaMOOOpa30BaHUIO HA OCHOBE
MOTHBAIlUM K OOYYEHHUIO M TO3HAHHMIO, OCO3HAHHOMY BBIOOPY M ITOCTPOCHHIO
JanbHENe HHANBUAYaIbHOW TpaeKTOpUU 00pa3oBaHus Ha 0a3e OPUEHTHPOBKU B
Mupe npodeccuit U NpodeccuoHaATBLHBIX MPEANOUYTCHUN, C YYETOM YCTOWYUBBIX
MO3HABATEJIbHBIX UHTEPECOB, & TAK)KE€ Ha OCHOBE (DOPMHUPOBAHUS YBAKUTEIHHOIO

OTHOUIEHUS K TPYZY, PA3BUTHSI OMbITA YYACTUS B COUHAIBHO 3HAYMMOM TPY/IE;
* (¢opmupoBaHHE€ KOMMYHMKATHBHONW KOMIIETEHTHOCTH B  OOIICHUH

COTPYJHUYECTBE CO CBEPCTHHUKAMH, JAETBMH CTapIIEro ¢ MJIAJIIEr0 BO3pacTa,
B3pOCIBIMH B TIpoliecce 00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-

HCCHCHOB&TGHBCKOﬁ, TBOp‘—IGCKOfI U IPpYTUux BUAOB ACATCIIBHOCTH.

[IpeameTHbIC pe3yJabTaThl: (OPMUPOBAHWUE HABBIKOB W YMEHHM O€30MacHOTO U
[EJIECO00PA3HOTO TMOBEJICHUS TIpH paboTe ¢ KOMIBIOTEPHBIMH TPOrpaMMaMu H B
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WNHurepHere.

B pe3yabTare u3ydyeHnusi Kypca yqyanuecsi 10J1KHbI:

3HAThL/IIOHUMATh

1. POJIb U MECTO POOOTOTEXHUKH B KU3HH COBPEMEHHOTO OOIIIECTBA;

2. OCHOBHBIE CBEJICHUE U3 UCTOPHUH PA3BUTHS pOOOTOTEXHUKHU B Poccuu u mupe;

3. OCHOBHBIX TOHSTUS POOOTOTEXHHKH, OCHOBHBIE TEXHUYECKHE TEPMUHBI,

CBSI3aHHBIC C MIPOIIECCAMU KOHCTPYHUPOBAHUS U TIPOTPAaMMHPOBAHUS POOOTOB;

npaBuiIa ¥ Mephl 0€30MMaCHOCTH TP PadOTE C ANEKTPOUHCTPYMEHTAMU;

o0111ee yCTpOMCTBO U MMPUHITUIIBI IEUCTBHS pOOOTOB;

OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX KJIaCCOB POOOTOB;

OOIIyI0 METOJIUKY pacdyeTa OCHOBHBIX KHHEMATHYECKUX CXEM;

NOPSIJIOK  OTHICKAHUA HEUCHPABHOCTEM B Pa3IUYHBIX POOOTHU3UPOBAHHBIX

CUCTEMAX;

9. METOJIMKY MPOBEPKU pabOTOCTIOCOOHOCTH OTACIBbHBIX Y3JIOB U JIeTaleH;

10.  OCHOBBI MOMYJSPHBIX S3BIKOB MPOTPAMMUPOBAHUS;

11. nmpaBuna TEXHUKH O€30MAaCHOCTH Mpu pabore B KaOWHETE OCHAIICHHBIM

AIEKTPOOOOPYIOBaHUEM;

12.  OCHOBHBIC 3aKOHBI DJCKTPUICCKUX IICTICH, MpaBmiia OE30MACHOCTH TIPH padoTe ¢

ANEKTPUICCKUMHU TETISIMUA, OCHOBHBIC PAJIMOAICKTPOHHBIE KOMITOHEHTHI;

13. ompeneneHuss poOOTOTEXHUYECKOTO YCTPOWCTBA, HanOoJiee paclpOoCTpaHCHHBIC

CUTYaIINH, B KOTOPBIX IPUMEHSIOTCS POOOTHI;

14, wumerp mpenacTaBiI€HUs O MEPCHEKTHBAX Pa3BUTUS POOOTOTEXHHUKH, OCHOBHBIE

KOMITOHEHTHI POTPAMMHBIX CPEJ;

15. OCHOBHBIC MPUHIIUIIBI KOMIBIOTEPHOTO YMIPABJICHUS, HA3HAYCHWE W TPUHIIUIIBI
paboOThI IBETOBOTO, YJIBTPA3BYKOBOTO JaT4YMKA, JAaTYMKa KacaHUs, Pa3IMYHBIX
UCIIOJIHUTENbHBIX YCTPONCTB;

16. pa3nuuHBIe CIIOCOOBI TMEpeaaYr MEXaHUUECKOTO BO3JICUCTBUS, PA3IUYHBIC BHJIBI

1aCCH, BUIBl 1 HA3HAUYCHUE MEXAaHUYECKUX 3aXBaTOB;

N OR

yMeTh

1. coOupaTh NPOCTEUIINE MOJIENU C UCOJb30BaHeM EV3;

2. CaMOCTOSATENIbHO TPOEKTHPOBAaTh U COOMpAaTh M3 TOTOBBIX JeTaleu

MaHUITYJISITOPBI K pOOOTOB PA3IMYHOIO HA3HAUEHHUS,

3. HCIIONB30BaTh Uil  IPOTPaMMHMPOBAHUS ~ MHKpOKoMIbioTep  EV3

(nporpammupoBath Ha aucruiee EV3)

4. BJaJ€Th OCHOBHBIMH HaBblKaMH pabOThl B  BHU3yaJbHOH  cpene
IpPOrpaMMHUPOBAHUSA, HPOrpaMMHUPOBAaTh COOpaHHbIE KOHCTPYKIUHU TOJ
3aJ1a4yy HA4aJIbHOT'O YPOBHSI CII0KHOCTH;

5. paspabarbiBaTh M 3alMCHIBaTh B BHU3YaJbHOW Cpele MPOrpaMMHUpPOBAHUS

TUIIOBBIE YIPABJIEHUS POOOTOM

6. NOJIb30BATHCS KOMIIBIOTEPOM, POrpaMMHBIMH IPOIYKTaMH,

HEOOXOUMBIMHU 71 00yUEHHUS IPOrpaMMe;
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1. noa0vpaTh HEOOXOAMMBIE JATYNKH W HCTIOJHUTEIBHBIC YCTPOMCTBA,
coOupaTh NPOCTEHIIINE YCTPOUCTBA C OJTHUM MJIM HECKOJILKUMU TaTYNKAMH,
coOupaTh U OTIAKUBATH KOHCTPYKIIMU 0a30BBIX POOOTOB

8. NpaBUIBHO BHIOMpATh BUJ TEpeAaud MEXAHMYECKOrOo BO3JEHUCTBUS IS
pPa3IMYHBIX TEXHUYECKHX CHUTYyallMil, coOMpaTh JIEHCTBYIOIIUE MOJIEIU
poOOTOB, a TaKKe MX OCHOBHBIE y3JIbl U CUCTEMBbI

Q. BECTU MHJUBUyaAJIbHbIE U TPYNIOBBIE UCCIEAOBATENbCKUE PAOOTHI.

Oﬁmne y‘leﬁﬂble YMEHUsI, HABbIKH U CIoCOOBI JACeATCJIbHOCTH

Ilo3naBaTeabHasi ACATCJIBbHOCTD

Hcnonb3oBanue A1 MO3HAHUS OKPYKAIOIIET0 MUPa Pa3IMYHbIX METOJIOB (HAOJI0/ICHUE,
U3MEpEHUe, OMbIT, IKCIIEPUMEHT, MOJeIupoBaHue u Jp.). OmnpeaeneHue CTPYKTYpPHI
00bEKTa TO3HAHUS, TMOWCK U BBIJICICHUE 3HAYUMBIX (PYHKIMOHAIBHBIX CBSI3€U U
OTHOILICHUI MEXAY YaCTAMHU IIEJIOr0. Y MEHUE Pa3JieisiTh MPOLECChl HA 3Talbl, 3BEHbS;
BBIJICJICHUE XapaKTEPHBIX TPUUMHHO-CJICICTBEHHBIX CBS3EH.

OmnpeneneHre aleKBaTHBIX CIIOCOOOB pelIeHUs Y4eOHOM 3aJaud Ha OCHOBE 3aJaHHBIX
anroputMoB. KoMOMHUpOBaHKE U3BECTHBIX aJITOPUTMOB JICSITEIHHOCTH B CUTYalUsIX, HE
Mpenoaraloux CTaHAapTHOE MPUMEHEHNE OHOTO U3 HUX.

CpaBHeHHe, CONOCTaBIIEHUE, KIacCU(UKaIUs, PAHKUPOBAHUE 0OBEKTOB 110 OJTHOMY WJIU
HECKOJIbKUM TPEAJIOKEHHBIM OCHOBAHUSIM, KpUTEpPHUSM. YMEHHUE pa3iuyarh (QaxT,
MHEHHE, J0Ka3aTeIbCTBO, TUIIOTE3Y, AKCUOMY.

HccnenoBanne HECIOXKHBIX MPAKTUYECKUX CUTYAIMi, BBIABWKEHHUE MPEAIOIOKEHUM,
MMOHUMaHUE HE0OXO0IUMOCTH UX MPOBEPKHU Ha MpakTUKe. Vcronb3oBaHne TPAKTUIECKUX
1 Ta0OPaTOPHBIX padOT, HECIOKHBIX SKCIIEPUMEHTOB JIJISI JI0KAa3aTEIbCTBA BBIBUTAEMBIX
MIPEANOIOKEHUI; ONTUCAHUE PE3YJIbTaTOB ATUX PadOT.

TBopueckoe pemieHue y4eOHbIX W TMPAKTHUECKUX 3aady: YMEHHE MOTHUBHUPOBAHHO
OTKa3bIBaThCsl OT o0O0Opaslia, HCKaTh OPUTHMHAIBHBIE PEIICHUS; CaMOCTOSATEIbHOE
BBINIOJIHEHHUE PA3IMYHBIX TBOPUECKUX PadOT; y4acTUE B MPOEKTHOM €SI TEIbHOCTH.

NHpopManuOHHO-KOMMYHHKATUBHAS AEATEIbHOCTD

AJeKkBaTHOE BOCHIPHUATHE YCTHOH pPEYM M CIOCOOHOCTh IIEpeaaBaTh COJCPIKAHUC
MPOCITYIIAHHOTO TEKCTa B C)KaTOM HWJIM Pa3BEPHYTOM BHJE B COOTBETCTBHH C IICIIBIO
y4eOHOTO 3a/TaHUSI.

Oco3HaHHOe Oeriioe YTeHHE TEKCTOB PAa3JIMYHBIX CTWIEH M >KAaHPOB, IMPOBEIACHHE
MH()OPMAITMOHHO-CMBICIIOBOTO aHaIW3a TeKCcTa. Vcmonp30BaHWE pA3IMYHBIX BUOB
YTeHUs (03HAKOMUTENBHOE, TPOCMOTPOBOE, TOMCKOBOE U JIp.).

Brnanenue MOHOJIOTMYECKOW M JUATOTHYECKON peublo. YMEHHE BCTyNaThb B PEUEBOE
oOllieHne, y4acTBOBaTh B iMajore (MOHUMATh TOUKY 3peHHUs coOecelHrKa, TPU3HABATh
npaBo Ha uHOe MHeHue). Co3gaHue NHUCHBMEHHBIX BBICKA3bIBAHHMM, aeKBAaTHO
NepealonMX MPOCIYIIaHHYI0 M MPOYUTAHHYIO MH(POPMALIUIO C 33JIaHHOM CTENEHBIO
CBEpPHYTOCTHU (KpaTKO, BEIOOPOUYHO, M0JIHO). CoCTaBleHHE IJIaHA, TE3UCOB, KOHCIIEKTA.
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[IpuBenenue npumMepoB, MOAOOP apryMeHTOB, (POpMyIHpOBaHUE BHIBOAOB. OTpaxkeHHe
B YCTHOW MJIM MUCBbMEHHOM (hopMe Pe3ybTaTOB CBOEH NEATEIbHOCTH.

YMmenue mnepedpazupoBaTh MbICHb (OOBIACHATH «HUHBIMH CJOBamMu»). Bbpibop u
MCTIOJb30BAaHUE BBIPA3UTEIBHBIX CPEJCTB SA3bIKA W 3HAKOBBIX CHCTEM (TEKCT, TaOJHIIa,
cXeMa, ayJHuOBH3YyaJbHBIA Pl M Jp.) B COOTBETCTBUM C KOMMYHHKATHBHOM 3aJadveid,
chepoit U cuTyaruen ooIeHus.

Hcnonp3oBaHue It pelieHHs I03HaBaTENbHBIX U KOMMYHHKATUBHBIX 33734 pa3InyHbIX
MCTOYHUKOB HMH(OpManny, BKIIOYas SHUMKIONEIWH, cioBapH, MHTepHeT-pecypchl u
apyrue 0a3bl JaHHBIX.

PeduiekcuBHas 1eTEJIbHOCTD

CamocrosiTenbHasi  opraHu3anus y4eOHOW  JesiTenbHOCTH — (ITOCTAaHOBKA  IIEJNH,
IUIAHUPOBAHKE, ONPENEICHNE ONTHMAIBHOTO COOTHOIICHHS IIEJH M CPEACTB U Ip.).
Bnagenue HaBbIKaMu KOHTPOJISL U OLIEHKHU CBOEH NEATEIbHOCTH, YMEHUEM MPEABUAETD
BO3MO>KHBIE TOCJIEACTBUS CBOMX AeiicTBUM. [loMCck M ycTpaHeHHe NpUYUH BO3HUKIINX
TpyaHocTed. OLeHUBaHUE CBOMX YYEOHBIX JOCTH)KCHUN, IOBEICHMS, 4YEpPT CBOEH
JUYHOCTH, CBOEro (U3NYECKOTO M SMOLMOHAIBHOTO COCTOsHUA. (Oco3HaHHOE
ompenaeneHue chepsl CBOUX HHTEPECOB U Bo3MOKkHOCTEH. COOII0IeHIEe HOPM MTOBEICHUS
B OKpYXKaroIIeH cpene, mpaBuil 370pOBOro o0pas3a >KU3HH.

Brnanenne yMeHHMSIMH COBMECTHOW JESTEIBLHOCTU: COTJIACOBAHME U KOOPAMHAIUS
NEATEIbHOCTU C APYTUMHU €€ YYaCTHUKAMU;, 0ObEKTUBHOE OIICHUBAHUE CBOETO BKJIaJa B
pelieHre OOIMX 3ajlad KOJUIEKTHBA; YYET OCOOEHHOCTEW pa3IMyHOIO POJIEBOTO
MOBeJICHUs (JIuJiep, MOAUUHEHHBIN U JIp.).

OrneHrBaHKE CBOCH JESITENBHOCTH C TOYKH 3PEHUS HPABCTBEHHBIX, MPABOBBIX HOPM,
ACTETUYECKUX IIeHHOCTeW. lcmonb3oBaHWe CBOMX TMPaB U  BHIMIOJHEHHE CBOUX
00s13aHHOCTEN KaK rpak/IaHWHa, YieHa 00IecTBa U y4eOHOTO KOJUICKTHBA.

Conepsxkanue nporpamMmsl.
1. BBenenne B po0OTOTEXHHKY (2 1)
PoGotel. Buael poOoToB. 3HaueHue poOOTOB B KU3HM yeioBeka. (OCHOBHBIE
HaIpaBJeHUsl NpUMEHEHUs] poOOoTOB. VckyccTBeHHbI HHTENEeKT. [IpaBuia paboThl ¢
KoHCTpykTOopoMm LEGO
VYmpasienaue podortamu. Meroasl obmieHuss ¢ podoroM. CoctaB koHcTpykTopa LEGO
MINDSTORMS EV3. BusyaubHble S3BIKM IporpamMMmupoBaHus. WX oCHOBHOE
Ha3HaueHHWe U  BO3MOXXHOCTH. Komanasl  ympaBienuss  poboramu. Cpena
MIPOTrPaMMUPOBAHUS MOJTYJIsS, OCHOBHBIE OJIOKH.

2. 3nakomctTBo ¢ poooramu LEGO MINDSTORMS EV3 EDU. (4 4)

[IpaBuna TexHukru 0€30MaCHOCTH TpH paboTe ¢ poOoTamu-KoHCTpykTOopamu. [IpaBuina
oOparienus ¢ podoraMmu. OCHOBHbIE MEXaHUYECKHE IETANIM KOHCTPYKTOpa. VX Ha3BaHue
Y Ha3HAuYCHUE.

Monayne EV3. O030p, 5kpaH, KHOIMKH YMNpaBICHUS MOJYJIEM, UHIUKATOP COCTOSHUS,
MOpThI. Y CTaHOBKA Oarapei, crnocoObl SKOHOMUU 3Hepruu. Bximrouenne moxyns EV3.
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3anuce mporpaMmbl M 3amyck ee Ha BbinoiaHeHue. CepBomotopsl EV3, cpaBHeHue
MOTOpPOB. MOIIIHOCTh U TOYHOCTh MOTOpA. MeXaHMKa MEXaHU3MOB U MalllvH. Byl
COEIMHEHU U IIepesiad U UX CBOMCTBA.

C6opxka pobotoB. Coopka Mozenu poOoTa 1o HHCTpyKuuu. [IporpaMmmupoBanue
JBWKEHUS BIIEpE 0 MPSAMOi TpaekTopuu. PacueT unciaa 060poToB KoJieca Ijst
IPOXOXKIECHUS 3aJaHHOTO PACCTOSHUS.

3. Jatuuxku LEGO MINDSTORMS EV3 EDU u ux napametpsl. (6 4)

Jarunku. Jlatumk kacanus. YcTpoucTBO narunka. [Ipaktukym. Pemenue 3amau Ha
JBIKEHUE C UCIIOJIb30BAaHUEM JIaTUMKa KaCaHUS.

JlaTuuk 1BeTa, pEeXUMbl padOTHl JaTudka. PemieHue 3amady Ha JABWKEHHE C
UCIIOJIb30BAaHUEM JIaTUMKA I[BETA.

YapTpa3BykoBOW JaTyuK. PemieHue 3ajad Ha JBUKEHUE C HCHOJIB30BAHHEM JaT4HMKa
pPacCTOSHUSL.

['upockonmyeckuii gatuuk. MH]pakpacHbIl NaTyuk, peXuM MNPUOTMKEHUS, PEKUM
MasiKa.

[ToaxaroyeHne TaTYNKOB U MOTOPOB.

Wurepdeiic monyns EV3. [punoxenus moayind. [IpencraBnenue nopra. YnpasieHue
MOTOPOM.

[TpoBepounas padorta Ne 1 mo reme «3rakomMcTBO ¢ podotamu LEGO MINDSTORMSy.

4. OCHOBBI IPOrPAMMHPOBAHUSA U KOMIILIOTEPHOH JOTHKH (9 1)

Cpena mnporpammupoBanusi Monyia. Co3gaHue MporpaMMbl. Y ajeHHe OJIOKOB.
Brimonnenne nporpammbl. CoXpaHeHUE U OTKPBITUE TPOTPAMMBL.

CueTunk kKacaHuil. BeTBienue nmo gatuukam. MeToapl MPUHATHUS PEIIEHUNH POOOTOM.
Monenu noBefeHust Ipu pa3sHOOOPa3HbIX CUTYaALUSX.

[Iporpammuoe obecneuenue EV3. Cpena LABVIEW. OcnoBHoe okHo. CBolicTBa U
CTPYKTypa mnpoekra. Pemienue 3amad Ha JBWKEHHME BIOJb CTOPOH KBaJpara.
Hcnonp30BaHne IUKIIOB IIPU PEIICHUH 33/1a4 HA IBU)KCHUE.

[IporpamMmHbIe OJOKM ¥ NAIUTPHI IporpamMmmupoBaHusi. CTpaHua anmnapaTHbIX CPEACTB.
Penaktop konTenta. MTHCTpyMeHTHI. Y cTpaHneHue Henoaaok. [lepe3amyck MoTyst.
Pemienne 3agau Ha ABWKEHUME TO KpUBOW. HeszaBUCMMOE ympaBiieHUE MOTOpPAMM.
[ToBopoT Ha 3a1aHHOE YKCIIO TpaaycoB. Pacuer yria nmoBopora.

Hcnonb30BaHne HWKHETO JaT4MKa OCBEIIEHHOCTH. PelneHue 3amay Ha JABMIKEHHE C
OCTAHOBKOW Ha uepHo JTuHUH. Pemenue 3a1a4 Ha JBU>KEHUE B0 TnHUK. KanmnOpoBka
JATYUKA OCBELICHHOCTH.

IIporpammupoBanune Moaynen. Pemenne 3aaa4 Ha NPOXOXKIACHUE IO TOJ0 U3 KIIETOK.
CopeBHOBaHUE pOOOTOB Ha TECTOBOM TIOJIE.

5. IIpakTukym no cO0pKe pod0OTU3MPOBAHHBIX cUCTEM (8 4)

N3mepenune ocsemeHHoctu. OmnpeneneHue  1BETOB.  Pacmo3HaBaHuE — IIBETOB.
Hcnonb3oBanue KoHCTpyKTOpa LEgo B kauecTBe L poBOi JabopaTopuu.

N3mepenue paccrossHuil 10 00beKTOB. CKaHMPOBAHUE MECTHOCTH.

Cuna. Ilneuo cwibl. Ilogsemusbiii kpan. Cuerunk 0060poToB. CKOPOCTH BpalICHHUS
cepBOMOTOpa. MOITHOCTD. YIIpaBlIeHHE pOOOTOM C IIOMOIIBIO BHEITHUX BO3/JICHCTBHA.
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Peakuus poOota Ha 3BYK, 1IBET, Kacanue. Taiimep.

JIBM>KEeHME MO 3aMKHYTOW TpaeKTOpUH. Pelienne 3a1ay Ha KpUBOJIMHENHOE JIBUKECHUE.
KonctpyupoBanue wMogeneid poOOTOB Il pEIIEHUS 3a7ad C MCHOJb30BaHUEM
HECKOJIBKUX pa3HbIX BHJOB JaT4uKOB. PelleHue 3agady Ha BBIXOJ U3 JIAOWPHUHTA.
OrpaHu4yeHHOE ABUKEHHE.

[IpoBepounas padota Ne2 o teme «Bujibl 1BM>KEHHI poOOTOBY

6. TBopueckHe NMPoeKTHBHIE PA0OTHI U COPEeBHOBAHMSI(6 4)

IIpaBuna copeBHoBaHuii. Pabora Hajg mnpoektamu «/[BrkeHue Mo 3aJaHHOU
TpaekTopun», «Kerenspunry. CopeBHOBaHHE pOOOTOB Ha TECTOBOM IIOJIE.
KoHctpynpoBanue coOcTBeHHOM Mojenu poboTa. IIporpamMmupoBaHue U HCIBITaHUE
coOcTtBeHHOU Monenu podota. Iloasenenune utoroB padbothl ydamuxcs. [loaroroBka
JOKJIQJIOB, TPE3CHTAlMM, CTEHJOBBIX MAaTEpPUAIOB HJisi MTOrOBOW KOH(EpEHIINH.
3aBepllieHue CO3/JaHusl MOJieliel poOOTOB JIJIsi UTOTOBOM BBICTABKHU.

®opMbI OPraHu3anuM y4eOHbIX 3aHATHIT

e YPOK-KOHCYJbTaLUs;

o TPAKTHKYM;

e YPOK-TIPOEKT;

e YPOK IIPOBEPKHU U KOPPEKLHUH 3HAHUA U YMECHUM.

o BBICTABKa;

e COPEBHOBAHUE;

Pa3paboTka KaxkJ10ro IpoeKTa peaanu3yeTcs B (POpMe BBIIOTHEHHUS] KOHCTPYUPOBAHUS
U TIPOrpaMMUPOBaHUS MOJIEIN poOOTa ISl pEIICHUs MTPETI0KEHHON 3a/1a4uu
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TEMATHYECKOE IINTAHUPOBAHUE

5-6 Ki1ace
Kou-
paszae Ne BO
3aHAT | Tema 3ansaTus 4acoB
usi
n/n
BBenenue B 1 Po6oTe1. Bunsl po6oToB. 3HaueHune poOOTOB B 1
podoToTex KU3HH yeroBeka. OCHOBHBIE HANPABICHUS
HHUKY (2 4) MpUMEHEHUs1 pOOOTOB.
[IpaBuna paboTsl ¢ koHCTpyKTOpoM LEGO
2 VYnpasnenue pobotamu. MeTobl O0IIEHUS ¢ 1
poOOTOM.
CocraB konctpykTopa LEGO MINDSTORMS
EV3.
S3p1KH IPOrpaMMUPOBaHUS.
Cpena nporpaMMHpOBaHUs MOAYJIsl, OCHOBHBIE
OJIOKH.
3HakoMcTB 3 [IpaBuna TeXHUKU O€30MaCHOCTHU P paboTe ¢ 1
oc poboTtamu-koHCcTpyKTOpamu. [IpaBuia oOparieHus
podoTamu ¢ pobotamu. OCHOBHbBIE MEXaHUYECKUE ACTAIIN
LEGO KOHCTPYKTOpa U UX Ha3HAUYECHHE.
MINDSTO
RMS EV3
EDU. (4 4v)
4 Monyns EV3. O630p, 5kpaH, KHOTIKH YITpaBICHUS 1
MOJYJIEM, HHIUKATOP COCTOSIHMSL, IIOPTHI.
VYcranoBka Oatapeil, cmocoObl SKOHOMHUH SHEPTHUH.
Bximrouenune moayinsa EV3. 3anuce nporpammel 1
3aMyCK €€ Ha BBIIOJIHEHHE.
) CepsomoTtopsl EV3, cpaBHEHHE MOTOPOB.
MoniHOCTh M TOUHOCTh MOTOpa. MexaHuka
MEXAaHU3MOB U MallvMH. Buabl coequHeHni u
repesiad U X CBOMCTBA.
6 CoOopxka Mozenu poboTa 1Mo MHCTPYKIIHH. 1
[IporpamMmmMupoBaHHU€E IBHXKEHUS BIIEPE 110
npsiMoi Tpaektopuu. Pacuer uucia o60poToB
KoJieca JUIsl IPOXO0KIECHHUS 3aJaHHOTO PACCTOSIHUSL.
JaTyuku 7 JlaTuuk KacaHus. Y CTpPOMCTBO JATUHKA. 1
LEGO [IpaktukyM. Pemenune 3anaq Ha ABUKEHUE C
MINDSTO HMCIOJIL30BAHUEM JAaTUMKA KaCaHM.
RMS EV3
EDU u ux
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napaMerp
bl. (6 4)

]_—[aT‘II/IK IBCTA, pCKUMBbI pa6OTI)I JaTdrKa.
Pemenne 3a4a4 Ha ABMKCHUC C UCIIOJIb30BaHNCM
JaTdruKa

YpTpa3BykoBOM naTuukK. Pemenue 3agad Ha
JIBUKEHHUE C UCIIOJIb30BAHUEM JTATUMKA
pPacCTOSHUS

10

['mpockonmueckuit gatuuk. MadpaxpacHslit
JATYUK, PEKUM NPUOIHMIKEHUS, PEKUM MasiKa.

11

[TogkiroueHne JaTYINKOB U MOTOPOB.
Wurepdetic moayns EV3. Ilpunoxenust Mmoayss.
[Ipencrasiienue nnopra. YpasjaeHUE MOTOPOM.

12

[IpoBepounas padorta Ne 1 o Teme «3HAKOMCTBO C
po6oramu LEGO MINDSTORMS».

OcHOBBI
nporpamMmm
HPOBAHMS
"
KOMIIBIOTE
pHOH
Jgorukm (9

1)

13

Cpena nporpammupoBanus moayJis. Co3gaHue
MIPOrpaMMBl.

VY nanenue 0J10K0B. BeINoMHEHNE TPOrpaMMBl.
CoxpaHeHHEe U OTKPBITUE TPOTPaAMMBI.

14

Cuerunk kacanuil. BeTBiueHue o JaT4vkam.
Mertoabl NpUHATHS peieHnid podotoM. Moaenu
NOBEACHUS IPU PA3HOOOPA3HBIX CUTYaLIUSX.

15

IIporpammuoe obecnieuenue EV3. Cpena
LABVIEW.

OcHoBHOE 0KHO. CBOMCTBA M CTPYKTYypa MPOEKTA.
Pemenne 3a1ay Ha IBM>KEHME BJIOJIb CTOPOH
KBajparta. Microsp30BaHue IIUKIOB MIPU PEIICHUN
3aJla4 Ha JBU)KCHHUE.

16

[IporpamMmMHbIe OJ0KH U TATUTPHI
IPOrpaMMHUPOBAHMS

Crpanuna anmnapaTHbIX CpPEJICTB

Penakrop xonTeHTa . UHCTpyMeHTBI
Ycrpanenune Henonanok. I[lepesamyck monyns

17

Pemrenue 3a1a4 Ha 1BUKEHUE 110 KPUBOU.
Heszasucumoe ynpasienue Motopamu. 11oBopoT Ha
3aJJaHHOE YHCIIO rpanycoB. Pacyer yriia mosopora.

18

Hcnonp3oBanne HUKHETO JTaTYMKA OCBEIIICHHOCTH.
Pemenue 3ana4u Ha IBUKEHNE C OCTAHOBKOM Ha
YEPHOU JINHUMU.
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19

Pemenne 3aJa4 Ha JBU>KCHHUEC BAOJIb JTINHUU.
KaJII/I6pOBKa JaTynKa OCBCIICHHOCTH.

20

[IporpammupoBanue moaynen. Pemienue 3amaq Ha
IPOXOKIAEHUE T10 TOJIIO U3 KIETOK

21

CopeBHOBaHUE pOOOTOB Ha TECTOBOM MOJIE. 3a4eT
BPEMEHHU U KOJIMYECTBA OUTMOOK

IIpakTuky
M 110
cOopke
podoTusup
OBAHHBIX
cucrem (8

4)

22

N3mepenne ocBemennocTu. OnpeneseHue BETOB.
Pacrnio3znaBanue 1BeTOB.

Hcnonp30BaHre KOHCTPYKTOpPA B KA4eCTBE

1M poBoii 1a00paTOpHH.

23

N3mepenne paccTossHU 10 00BEKTOB.
CxaHupOBaHUE MECTHOCTH.

24

Cuna. [lnievo cunsl. [logpemusiii kpad. CueTynk
000poToB. CKOPOCTH BpalllEHHUs CEPBOMOTOPA.
MOMIHOCTS.

25

VYnpasiienre poOOTOM C MOMOIIbIO BHEIITHUX
BO3JICUCTBUM.
Peaxmust poOoTa Ha 3BYK, IIBET, Kacanue. Taimep.

26

JIBU>KEeHME IO 3aMKHYTOW TpacKTopuu. Perenne
3aJ1a4 Ha KPUBOJIMHEWHOE JIBUKECHUE.

27

KoHcTpynpoBanue Mozenei poOOToB st
pelieHust 3a71a4 C UCIOJIb30BAHMEM HECKOJIBKUX
pa3HBIX BUJIOB JIATUYMKOB.

28

Pelenue 3aay Ha BBIXO/ U3 JIAOUPUHTA.
OrpannyeHHoe
JBH)KCHUE.

29

ITpoBepounas pabora Ne2 o Teme «Buibi
JIBIKEHUN POOOTOBY

TBopuecku
e
NMPOEKTHbIE
padoThI U
COPEBHOBA
HusA(S 4)

30

Pa6ora Hax npoektamu «JIBrKeHUE 10 3a1aHHOM
TPACKTOPUN,
«Kerenspunry. [IpaBuiia copeBHOBaHUIA.

31

CopeBHOBaHUE pOOOTOB Ha TECTOBOM MoOJIe. 3a4eT
BPEMEHU U KOJIMYECTBA ONMTMOOK

32

KonctpynpoBanue cobcTBEeHHOM Moenu podboTa

33

[IporpammupoBaHue 1 UCTIBITAHUE COOCTBEHHOU
MOJICIIH poOoTa.

34

[Ipe3zenTanuu u 3amura npoekra « Mou
YHUKAJIBHBIN poO0T»
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