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Pa6ouas nmporpamma quctumuinael - b1.0.13  «MoaenupoBanue poOOTOB»
cocTaBiieHa B cooTBeTcTBUU ¢ TpeboBanusimu DPI'OCBO mno HampaBieHUIO
nmoarorosku 09.03.02- «udopmaniioHHbIe CUCTEMBI U TEXHOJOTHHY,
YTBEPKJICHHOIO NpHKa3oM MuHuctepcTBa o0Opa3zoBaHus M Hayku Poccuiickoi

deneparuu oT «7» aBrycra 2020 r. Ne 920.

[IporpamMmy coctaBuin: accucteHT kadeapsl «HbopMalnoHHbIE CUCTEMbI

U TEXHOJIOTHUM, /EBnoes U.

[Iporpamma omoOpena Ha 3acemanuu kadenpsl «HHpopmarmoHHbIe
CHCTEMBI 1 TEXHOJIOTHUI

[Tpotokon Ne 9 ot «20» mas 2024 rona

[Iporpamma onob6peHa Y4yeOHO-METOAMYECKUM COBETOM  (PU3HKO-
MaTeMaTUYeCcKOro ¢GaKyabTeTa

ITpoTokon Ne 9 ot «22» mas 2024 rona



Iesn 1 3a7a4n ocBOeHNUs TUCHUILIMHBI «MoaeupoBaHue podoTOB»
ObecrieueHne CTYIEHTOB TEOPETUYECKUMHU 3HAHUSMU M TPAKTUYECKUMHU
HaBBIKAMHU, HEOOXOTUMBIMH JIJISL:
- OKCIUTyaTallud U TEKYIIEro oOCIyKHBaHUS POOOTOTEXHHUUECKHUX
CUCTEM, PUMEHSIEMBIX B Pa3JIMUHbIX OTPACIIAX;
- pa3paboTKU MPOTrPaMMHOrO OOECTeYeHHS i POOOTOTEXHHUYECKUX
CHCTEM C yYETOM apXUTEKTYPHBIX U KHHEMAaTHUYECKHX OCOOCHHOCTEH poOOTOB;

- IMPOCKTUPOBAHUA MW dAHAJIN3a pO6OTOT€XHI/I‘IeCKI/IX CHCTCM H HX

KOMITIOHCHTOB.
Kona u O600meHHbIe TPYAOBbIE GyHKuMU [TpynoBbie GyHKIUM
HaMeHOBaHHUe Kon [HammenoBanue Ypose HanmeHnoBanue Kona YpoBennb
npogecCHOHAIBLHO Hb (moxypoB
ro KBaJIH €Hb)
cTaHxapTa ¢uxan KBaJIupn
U KAl
06.015Cnernmanuct |C BrinosHeHue paboT u 6 |OnpeneneHue nepBOHAYATIBLHBIX C/01.6 6
o ynpaBieHue paboTamu TpedoBanmii 3akazunka kK IC u
WHPOPMAITUOHHBIM [0 CO3/IaHUIO BO3MOXHOCTH MX peanusarmu B 1C
CHUCTEMaM. (MopuduKanyn) u Ha dTare NPeIKOHTPAKTHBIX paboT
compoBoxaeHuo NC, JIoKyMEHTHpOBaHHE C/07.6 6
ABTOMATHU3UPYIOIINX CYIICCTBYIOIMXOU3HEC-TTPOIIECCOB
3agadn OpraHu3alny 3aKa3uuKa (peBepc-
OpTaHU3aIMOHHOTO WHKUHUPUHT OU3HEC- TIPOIIECCOB
yIpaBJIeHUs U OU3HEC- OpraHu3alyn)
ITPOIIECCHI. Pa3paboTka Mojenu Ou3Hec- C/08.6 6
MPOIIECCOB 3aKa3unKa
Pazpabotka apxurextypst UC C/14.6 6
[MpoextupoBanue u au3saitn NC C/16.6 6
Paspabotka 6a3 qanneix UC C/17.6 6

MecTo y4eOHOH TUCHMILIUHBI B CTPYKTYpPe OCHOBHOM NMPo¢)eCCHOHAIbHOM
00pa30BaTeJIbHOM NPOrPaMMBbI
Jucuunnmaa «MogenupoBaHue po6OTOBY OTHOCHUTCS K
npoecCHOHATEHOMY IHUKITY JAUCIUIUIMH, 0a30Bas 4acTh. {7 OCBOCHMS TaHHOM
JUCHUIUIMHBL HEOOXOIUMBI 3HAHUS, yYMEHUS U KOMIICTCHIIMH, TIOJTyYEHHbIC
OoOyJaromMMHUCs TpH  U3ydeHuu Kypca «Marematuka», «®Dusnka»y U

«Muadopmarukay. J(ucuumimHa oOecnieYrnBaeT OCHOBY IS U3YyYCHUs JUCITUTUTHH



PO(ECCHOHANBHOTO W CHEIUATBHOTO IMKJIOB, CBSA3aHHBIX C POOOTOTEXHUKON H

aBTOMAaTH3aIUEN.

B pe3yJbTaTe 0CBOEHUS AUCHHUIJIMHBI 00yYAIOLIHIICS TOJIKEH:
3HATh:
- OCHOBHBIC TOHSTHS, (YHKIIUH, COCTaB W MPUHIUIBI pabOTHl CHCTEM
MOJIEJIUPOBaHUS POOOTOB;
- apXHTEKTyphl H  OCOOCHHOCTH pa3IMYHBIX THIOB  pPOOOTOB
(MaHUTTYJISATOPHI, MOOUITEHBIE POOOTHI, TyMaHOU/IbI);
- TIPUHITUIIEI KHHEMATHKHU W THHAMUKH POOOTOB;
- METOJbl U MHCTPYMEHTHI JIJIsI CUMYJISIITUU U MOJIETTUPOBAHUS pOOOTOB.
yMeTh:
- pa3pabaThIBaTh MaTeMaTHYECKHE MOJIETH POOOTOB;
- CO3/laBaTh MW HACTpaumBaTh BUPTyaJbHbIE MOJEIU pPOOOTOB B
CUMYJIAIIMOHHBIX CPeIax;
- BBITIOJIHATH CUMYJISILIAIO IBMXKCHUM U oriepaiiuii poOoToB;
- aHaJTU3UPOBATH PE3YJIbTATHI CUMYJISAINA U ONTUMUZUPOBATH MOJICIIH;
- UWHTETPUPOBATH CEHCOPHI U aKTYaTOPhl B MOJEIIN POOOTOB;
- pa3pabaThiBaTh AITOPUTMBI YIIpaBIEHUS 11 pOOOTOB.
BJIA/1€Th:
- COBPEMCHHBIMH MHCTPYMEHTAMHU M TIPOTPAMMHBIM 00ECTICYCHUEM IS
MojaenupoBaHusi podotos (Hampumep, ROS, Gazebo,);
- METOJaMH TUarHOCTHKHU U OTJIAIKA POOOTOTEXHUYECKUX CUCTEM;
- HABBIKAMH TIPOCKTUPOBAHMS W TECTHUPOBAHUS POOOTOTEXHUYECKUX
CHUCTEM,;
- TEXHUKaMH  aJanTaiud  Mojened poOOTOB MO — pa3lIudHbIC

IMPHUIIOKCHUA U YCIIOBUS SKCIUTyaTalluU.



IIpoumecc wu3ydeHHs: AUCHUNIMHBI HampaBJ/ieH Ha  (opMupoBaHue
CJIeAYIOIIMX KOMIICTEHIIMM:

IK-3. [1K-3 CriocoOeH ocyIiecTBIsITh na-1 [K-3 PazpabatrbiBaet
KOHLIENTYaJIbHOE MOJIETTUPOBAHUE KOHIIENTYalbHYI0 ~ MOJENb  HpoOIeMHON
npo0IeMHOM 061aCTH ¥ IPOBOAUTD obnactu CHCTEMBI HCKYCCTBEHHOI'O
(bopManu3anuio NpeACTaBICHUS 3HAHUI B | UHTEIUIEKTA.

CUCTEMAX UCKYCCTBEHHOT'O MHTCJIJICKTA.

I1K-8 Cnocoben paspabarTbiBaTh
KOMITOHEHTBI POrPaMMHBIX "
arnmapaTHbIX

CPEeIICTB POOOTOTEXHHUKH.

NO-1 TIK-8 HMmeer mpencraBieHHe O

0a30BBIX TCXHUYCCKUX PEMICHUAX

anmapaTHBIX CPEACTB POOOTOTEXHUKH U
METO/IbI MX TIPUMEHEHUS B XOZI€ pa3padoTKu.
na-2 I1K-8 [Tpumensier 0azoBbIe
TEeXHHYECKUE PEUICHUs allapaTHbIX CPEICTB
POOOTOTEXHUKH B XO7I€ Pa3paboTKy;

na-3  1IiK-8

Hcnonbayet 0a3oBbIC

MMPOTrpaMMHO-TCXHUYCCKHUEC peHICHUA

MPOrPaMMHOTO 00eCTICUeHHSI POOOTOTEXHHUKH

u METOABI ux IIPUMCHCHU A B X0¢e
pa3paboTKHy;

na-4 I1K-8 [Mpumensier 0azoBbIe
IMPOrpaMMHO-TEXHUYCCKHUE pemIeHnAd

MPOrPaMMHOT0 00ECIICUCHUSI

Cpe/CTB POOOTOTEXHUKH B XO/1€ Pa3pabOTKH;
NN-5 TIK-8 Hcmonb3yeT MeTonpl perieHus
3a1aq yIIpaBJICHUS CpeicTBaMHU
POOOTOTEXHUKH B X0/1€ pa3paboTKHy;

N-6 TIK-8 Pemaer 3amaum ympaBieHUs
CpeacTBaMu

pO60TOT€XHI/IKI/I B xXoxae

pa3paboTKy.

CrpykTypa u coaepkaHue TUCHUILINHBI

«lndposbie cucTeMbl ABTOMATH3AIUM U YIIPABJIEHUSD)

cocrtaBiigeT 5 3aueTHbIX eauHuI, 180 yacos.

Crpykrypa muctuiuinabel (Moaysiss) OOmass TpyAOEMKOCTb JUCITUTIINHBI

Bcero

IopsiakoBbIii HOMEP

cemMecTpa




OO011ast Tpy10€EMKOCTh AUCIUILIUHBI, B TOM 180

HHUCJIIC:

KypcoBoii nmpoekT (paboTa) +

AyIUTOpPHBIE 3aHATHS BCETO

B Tom uucie:

Jlexuuun 36 ¥

HpaKTI/I‘ICCKI/IC 3aHATUA, CCMHUHAPBI

JlaGopaTopHbie pabOThI 32 +

CamocTtosTenpHas padoTta 58 +

By UTOroBOU aTTecTaliiu:

Bauet/audd.3auer

K.C.P. 27
JK3aMEH 27
180

OO61m1ast TPy I0eMKOCTh JUCITUTLIUHBI

Pacnpenesienue yueOHbIX 4acoOB 10 TeMaM M BHAAM y4eOHbIX 3aHATHI

HauMeHoBaHMe pa3/iesioB U TeM O6beM yacoB
Jlekuuu | JTabopatop. | Camocrosr.

Beenenue B mogenupoBanue poO0OTOB 4 2 4
MaTemaTHuecKrue OCHOBBI MOJIETMPOBaHUS pOOOTOB 6 4 4
KunemaTnka po60oTOB 2 2 6
AJNTOPUTMBI yIIpaBIeHUs: poOOTaMH 4 4 6
CeHCOpHBIE CUCTEMBI M UX MOJIETMPOBAHKE 4 4 6
Cumynsanus po60TOTEXHUUYECKUX CHCTEM 4 4 6
HHTepakTHBHOE MOAETMPOBAHUE U IPOCKTUPOBAHNE 2 2 4
poOoTOB

IIporpammHOe oOecriedueHre st MOICTHPOBAHHS 4 4 6
pob6oTOB

ITporpamMMupoBanue poOOTOB 6 6 4
IIpoexTHas neATENnbHOCTD 4 4 10
Hroro 36 32 58




Conep:xxanue y4eOHOM JUCUUIINHBI
Tema 1: BBenenue B Mmoje/iMpoBanue pod00TOB
o Conepxxanne Tembl: BBeeHue B mpeAMETHYIO0 00J1aCTh MOJICTUPOBAHUS
po6otoB. Mctopus pazsutust po6oToTeXHUKH. OCHOBHBIE TUITBI POOOTOB U
ux npuMenenune. Llemu u 3agaun MoaenpoBaHus poOOTOB.
o @opmMbI M METOABI NPOBEICHUS 3aHATHI: JIEKINN, HTHTEPAKTUBHBIC
JIMCKyCCUU, 0030pHbIC MPE3EHTAIIUH.
o JlaGoparopnas pa6ora 1: "3nakomctBO ¢ Arduino u Tinkercad"
o Ileab: Hayuutscs ocHoBam padotsl ¢ Arduino u Tinkercad s
CO3JIaHUS MPOCTBIX MOJICIIEH.
o 3amanme: CoOparh U 3apOrpaMMHUPOBATH MTPOCTYIO MOJIENbh poOOTa
Ha 6a3e Arduino B Tinkercad.
Tema 2: MaTeMaTn4eckoe Mo1eJIMPOBaHUE
o Conepxxkanne Tembl: OCHOBBI MaTEMAaTUKHU B pOOOTOTEXHUKE. BBeneHue B
JUHEUHYIO0 ayire0py U TEOpUI0 MaTpull. MoeIupoBaHUe ABUKEHUS
po06oToB. CUCTEMBI KOOPAUHAT U TpaHC(HOPMAIIHH.
o @opmMbI M MEeTOABbI MPOBEIeHUA 3aHATHM: JIEKIIUH, TPAKTUUECKUE
3aHSTHUS, pEUICHUS 3a]1a4.
o Jlaboparopunas padora 2: "Co3naHue MaTeMaTHYECKOM MOAEIN JBHKCHUS
pobora"
o Ileab: OcBOUTH METOABI CO3JIAaHNS MATEMATUUYECKUX MOJICICH 11
OTMCAHUS JIBYKCHUS POOOTOB.
o 3anganme: Pa3zpaborarh U peain30BaTh MATEMATUYECKYIO MOJIEIb
npsSMOi KnHeMaTuku Ha 6aze Arduino.
Tema 3: Kunematuka po6oToB
o Copaepxanne Tembl: [Ipsimas u oOpaTHas kKuHeMaTuka. Peiienue
KMHEMAaTUYECKUX ypaBHEHUM. [[puMeHeHne KHHEMATHKU B MOJIETUPOBAHUU

poOOTOB.



o ®opMbI M METOBI NPOBEICHUS 3aHATHIA: JIeKIMK, TPaKTHYECKUE
3aHsATUA, pa30op 3a1ay.
o JlaGoparopnas padora 3: "MoaenupoBaHre KHHEMAaTUKN MaHUITYJITOpa B
TRIK Studio"
o ean: Hayuntbcs MoienupoBaTh KHHEMATUKY POOOTOB-
MaHHIYJIATOPOB.
« 3aganue: Vcnons3zoBats TRIK Studio myst MmogenupoBanus
KMHEMaTHKHU ITPOCTOr0 poO0Ta-MaHUMIYJIATOPA.
Tema 4: [Iunamuka poooToB
o Conepxxanne Tembl: OCHOBBI JUHAMUKH. Y PaBHEHUS JTBHKEHUS POOOTOB.
Cuibsl 1 MOMEHTBI, JAecTByIOIME Ha poOOTHl. MojennpoBanue
JTUHAMUYECKHUX CUCTEM.
o MopMbI M METOABbI IPOBEACHUSA 3AHATUN: JIekunu, pelenus 3a1ad,
MPAKTUYECKUE 3aHATHUS.
o JlaGoparopnas pat6ora 4: "MoenupoBaHue TUHAMUKH POOOTOB C
uCIoyib30BaHueM Arduino u CeHCOpOB"
o eab: OcBOUTh METOABI MOICIUPOBAHUS JUHAMUKH POOOTOB.
o 3apanue: [locTpouts MozENH pOOOTA C HUCTIONB30BaHUEM Arduino u
pa3IUYHBIX CEHCOPOB JJI U3MEPEHUS TUHAMUYECKUX ITapaMeTPOB.
Tema 5: CeHcopHbIe CHCTEMBbI M HX MOJCJTHPOBAHHE
o Conepsxkanne Tembl: Bujbl ceHcopoB u ux ¢yHKIMu. MogenupoBaHue u
MHTErpalys CEHCOPOB B pOOOTOTEXHUUECKHE cUcTeMbl. OOpadOoTKa JaHHBIX
CEHCOPOB.
o ®opMbI M METOAbI IPOBEACHUA 3aHATHI: JICKIIMU, TIEMOHCTpPAIIHH,
MPAKTUYECKUE 3aHATHS.
« JladoparopHnasi padora 5: "MoaenupoBanue padbotsl cencopos B TRIK
Studio u Arduino"
o Iean: Hayuntbcs MoJieIMpoBaTh U MHTETPUPOBATH CEHCOPHI B

pO60TOTeXHI/I“IeCKI/Ie CHCTCMBEI.



o 3apanue: Ucnons3oBats TRIK Studio n Arduino st
MOJEJIMPOBaHUS PabOThI Pa3IMYHBIX CEHCOPOB (HAIpUMeED,
YJIBTPA3BYKOBBIX JATYUKOB).

Tema 6: Anropurmsl ynpapJjieHust po0oTaMu
o Coaepxanne Tembl: OCHOBBI AITOPUTMOB yrpaBieHusd. [lmannpoBanue
Tpaektopuil. KOHTpOJIb MON0XKEHUs U CKOPOCTU POOOTOB.
WHTEeIeKTyanbHbIE METO/IbI YIIPABICHUS.
o ®opMbI M METOABI IPOBEACHUA 3aHATHI: JICKIINHU, IPAKTUUECKUE
3aHSTHS, pa300p KEHCOB.
o JlaGopatopnas pab6ora 6: "PazpaboTka airoputMoB ynpasieHus B ROS"

o Heab: OcBouTh METOABI Pa3pabOTKH U TECTUPOBAHUS AITOPUTMOB
YHOPABJICHUS 1711 POOOTOB.

« 3aganume: Mcnons3zoBate ROS 11 pazpaOoTKu ¥ TECTUPOBAHUS
IPOCTOTO aJIrOpUTMa YIIpaBJiIeHUsI pOOOTOM.

Tema 7: UHCTPpYMEHTHI U IPOrPaMMHOE 00ecIieYeHue

o Conepxxanne Tembl: O030p COBPEMEHHBIX HHCTPYMEHTOB U IPOrPAMMHOTO

obecnieueHus s MmoaenupoBanusi poootoB. ROS, Gazebo, RViz, TRIK
Studio, Arduino IDE.
o ®opMBbI M METOAbI IPOBEACHUA 3aHATHI: JICKIIMHU, TEMOHCTPAIINH,
MPAKTUYECKUE 3aHSATHUS.
« JlaGoparopnasn pa6ora 7: "VMcnons3zoBanue ROS u Gazebo mis
MOJIETUpPOBaHus poOOTOBR"
o Iean: OcBouts paboty ¢ ROS u Gazebo njis MoiemupoBaHus U
CUMYJISAIIIHA POOOTOB.
o 3aganme: Co3aaTh U MPOTECTUPOBATH MIPOCTYIO MOJCIH pOOOTa B
cpene Gazebo ¢ ucnonp3oBanrem ROS.
Tema 8: Cumyasinusi poOOTOTEXHHMYECKHX CHCTEM
o Coaepxanne Tembl: [[puniunel cumyssiinuu. BuptyanbHbie cpefibl 1
1aTGOPMBI IJIsE CUMYJISIITUU poOOTOB. TecTupoBaHue U OTJIaKa B

BUPTYAJILHOM Cpele.



o ®opMbI M METOBI NPOBEICHUS 3aHATHIA: JIeKIMK, TPaKTHYECKUE
3aHSTHS, CUMYJISILUN.
o JlaGoparopnas padorta 8: "Cumynsaius poOOTOTEXHUYECKUX CHCTEM B
Gazebo u RViz"
o ean: Hayuntbcs npoBOAUTH CUMYJISIIIUA POOOTOTEXHUYECKUX
CUCTEM.
o 3ananmue: Vcnonp3oBats Gazebo n RViz mis cumynsimum podora u
€ro B3aUMO/JICUCTBUS C OKPYKEHUEM.
Tema 9: IlpoekTpoBaHMe U TECTUPOBaHNE POOOTOB
o Copepxxanmne Tembl: OCHOBBI TPOEKTUPOBAHMS pOOOTOB. MeTo KM
TECTUPOBAHUS POOOTOTEXHUUECKUX CUCTEM. [IprMephl MpoeKTOoB.
o ®opMbI M MeTOAbI POBeACHUS 3aHATHI: JIeKunn, MTPOEKTHbIE PadOTHI,
IIPE3EHTALNN.
« Jladoparopnasi pa6ora: H//| (Tema BkitouaeT caMOCTOATENbHYIO paboTy
HaJl TPOCKTOM)
JK3aMeHALMOHHbIE BONPOCHI 10 aucuuininne '""'MoaeaupoBanue podoToB'
1. JaiiTe onpeaenenne poOOTOTEXHUYECKON CUCTEMBI U IPUBEIUTE

IIPUMEPHI €€ TPUMEHEHHS.

2. UTto Takoe kKuHEMaTHKa POOOTOB U KaK OHa MPUMEHSIETCS B
MOJETUPOBAHUN?

3. OOBbsICHUTE OCHOBHBIE MIPUHIIUIIBI JUHAMUKHA POOOTOB.

4, KakoBbI OCHOBHBIC KOMIIOHEHTBI CUCTEMBI YIIPABJICHUS pOOOTOM?

5. [lepeuncnuTe U OMMUIIATE OCHOBHBIC THUITBI CECHCOPOB, UCTIOIB3YEMBIX

B POOOTOTEXHUKE.

6. KakoBbI OCHOBHBIE 3Tarlbl pa3pabdOTKU MATEMATHYECKOW MOJEIN
pobora?

1. OOBsICHUTE pa3HUILY MEXKITY MPSIMON U 00paTHOM KHHEMATHUKOM.

8. Kak ucnonb3yroTcsi CuCTEMbI KOOPAUHAT U TpaHCchOopMaIuu B

MOJIETUPOBAHUHU POOOTOB?



Q. OxapakTepu3yiTe MPUHIIAIIBI YIPABJICHHS pecypcamMmu B
pPOOOTOTEXHUYECKOM CUCTEME.

10. Kakue nmporpaMmmMHbie UHCTPYMEHTBI UCTIONb3YIOTCS IS
MozenrpoBaHusi poootos? IlpuBennure npumepsl.

11.  OO6bscuute poab u pynkiuu ROS B MoaenupoBaHuu poOOTOB.

12. KaxkoBa 11e/1b UCTOJIB30BAHMS CUMYJISIIIUOHHBIX CPEJl, TAKUX KaK
Gazebo, B poOoTOTEXHUKE?

13. OnumuTe Npouecc HHTErpaluu CEHCOPOB B MOJICIUPYEMYIO
POOOTOTEXHUYECKYIO CUCTEMY.

14. KakoBbI OCHOBHBIE 33J]Ja4l U METOAbl 00paObOTKHU JaHHBIX CEHCOPOB?

15.  Yro Takoe aropuTMbl yrpapiieHus poOOTaMu U KaK OHU
pa3pabatrbiBaroTCsA?

16. OOBsicHUTE MOHATHE MIAHUPOBAHUS TPACKTOPUIA poOOTAa.

17. Kaxue MeToabl UCTIOJIb3YIOTCS JJI1 TECTUPOBAHUS U OTIAIKU
POOOTOTEXHUYECKUX CUCTEM?

18. OOBsicHUTE, KaK OCYIIECTBIISIETCS MOJICTUPOBAHUE TUHAMUYECKHUX
CUCTEM pOOOTOB.

19. KaxoBsl ocHOBHBIE QyHKIIMK RViz B KOHTEKCTE MOACTUPOBAHUS
po60oTOB?

20.  OmmmmuTe Tporece pa3padOTKH aITOpUTMA yIPaBIICHUsS] pOOOTOM B
ROS.

21. Kakue 0cOOCHHOCTH UMEIOT POOOTHI-MAHUITYISATOPHI i KAK OHU
MOJICITAPYIOTCS?

22. Ilepeuncnure u 0XapakTepu3yHuTe OCHOBHBIC ATAITbl CUMYIISIITUN
poOOTOB.

23. OOBsCHUTE POJIb MATEMATUYECKUX YPABHEHHM B MOJICTTUPOBAHHUH
JIBMKCHUH POOOTOB.

24. KakoBa Ba)XHOCTh OOpPaTHOM CBSI3U B CUCTEMAaX yMIpaBJieHUs poOOTOM?

25. Kakwue tunsl poOOTOB CYIIECTBYIOT U YEM OHH Pa3IU4arOTCs?



26. Onumurte MEeTOABI TUATHOCTHKHU U OTJIAJKH POOOTOTEXHUIECKUX
CHCTEM.

27. Kak ocymecTtsisieTcs KOHQUTYPUPOBAHUE allapaTHBIX YCTPONCTB
poboTa?

28. Ilepeuncnure U 0XapakTepu3yuTe OCHOBHBIC APXUTEKTYPHI
COBPEMEHHBIX pOOOTOB.

29. Yto takoe Tinkercad u kak OH UCTIONB3YETCSI B MOJCIUPOBAHUN
po6oTOB?

30. OOBsACHHUTE MPUHITUIIEI YIIPABICHUS TTapaMeTPaMHU 3arpy3KH
POOOTOTEXHUYECKOU CUCTEMBI.

31. Kak ynpaBisaTs napamerpamu paboyeit Cpeibl MoJab30BaTeNs B
CHUCTEMaX MOJEITHPOBAHUS POOOTOR?

32. Kakwue 3amgauu pemaer TRIK Studio B koHTEKCTE MOJETUPOBAHUS
po6oTOB?

33.  OOBsCHHTE MPOIIECC MPOSKTUPOBAHUS POOOTOTEXHUIECKON CHCTEMBI
c ucnodib3oBanuem Arduino.

34. KakoBbI OCHOBHBIC 33J1a4¥ aIMUHUCTPUPOBAHUS POOOTOTEXHUICCKOMH
CUCTEMBI U CITIOCOOBI X BBITIOJIHEHHUS?

35.  OO®BsAcHUTE MpoIlecC MOJAETHPOBaHUs padoThl ceHcopoB B TRIK
Studio.

36. Kak ucnons3zoBatb Gazebo aiist CUMYINISIIMN B3aUMOJIEHCTBUS poOOTa
C OKpYKEHHEM?

37. OnumuTte MEeTOABl ONTHMH3AINNA MOCIICH pOOOTOB HA OCHOBE
PE3yNbTATOB CUMYJISIIIUNA.

38. Kakue coBpeMeHHbIE TEHICHIIUU CYIIIECTBYIOT B 00JIaCTH
MOJICTUPOBaHUS POOOTOB?

IlepeyeHb OCHOBHOM M JONOJHUTEIBHOM Y4eOHO JIMTEpaTyphbl,
Heo0xoaumoi 1151 0CBOEHUS JUCIUIIJITHHBI

1. Komocos 1. I'. TlepBbiit mar B po6oToTexHuKy. [Ipaktukym maist 5-6 kinaccos\

J1. T'. Konocos. — M.: BUHOM. JlabopaTopus 3nanwuii, 2012 — 292 c.



2. [Ipumepbl KOHCTPYKTOPOB U MPOTPaMM K HUM [ DIEKTPOHHBIN pecypc] /

Pexxum noctyna: http://www.nxtprograms.com/index2.html

3. [IporpamMmsl JUIsL pobora [ DIEKTPOHHBII pecypc] /
http://service.lego.com/enus/helptopics/?questionid=2655

4. Y4ueOHUK 10 MpOorpaMMHUPOBaHUIO poO0TOB (Wiki) [DnekTpoHHBIH pecypc] /

Ilepedyennb pecypcoB nHGOPMANIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH

«AHTepHeT»
Pycckas BupTyanbHasi OuOInoTeKa http://rvb.ru
KaOuHeT pycckoro si3bIka U JTATEPATyPhl http://ruslit.ioso.ru
HanuoHalbHBINH KOPIYC PYCCKOTO SI3bIKA http://ruscorpora.ru
Hayunast snextponHas 6ubsanoreka «e-Libraryy» http://elibrary.ru/defaultx.asp
DneKkTpoHHO-0nbmoTeyHas cucrema [PRbooks http://www.iprbookshop.ru
OnekTpoHHO-0MbanoTeyHast cuctema Uurl'y https://lib.inggu.ru/

Ilepeyenb nHPOPMALMOHHBIX TEXHOJIOTHH
JIJist IpoBeieHUsI JICKIIMOHHBIX U JIA0OPATOPHBIX 3aHATHI PEKOMEHIYETCS
UCIOJIB30BaTh IMpOrpaMMHOe obecrieueHue: onepannonnas cucrema Windows 10,
oOCTY)KHBAIOIIUE TMPOTPAaMMBI M CpPEIbl pa3padOTKH MPOTpaMM IO BBIOOPY

IIPEII0IaBaTEeIIeH.



http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
https://lib.inggu.ru/

CaeeHus 0 nmepeyTBepKIeHUN POrPaMMbI HAa OYepeIHON YUeOHBbI roJ u

perucrpanumn U3MEeHeHM

Vuebunii | Pemenne Buecennrie n3MeHeHUs Iloamce 3aB.
roJ Kadenpsl kadenpoit
(Ne mpoTtokorna,

JaTa)






