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MarepuajbHO-TeXHUUYECKas 0a3a

KpaTkue npuMepHble TEXHUYECKUE XapaKTEPUCTUKH

HaumenoBanue Hanpasienus: "bazoBas (00s3aTenpHas) 4acTh"

1 HanmenoBanue pasnena: "EcTecTBeHHOHaYy4YHasl HAIIPaBICHHOCTD"

[udposas
nabopaTopHst 1Mo

(busuke

[udposas
nabopaTopHst 1Mo

XUMHNU

[{udposas
mabopaTopusl o
OHOI0THH

O0ecnieunBaeT BBIIIOJIHEHNE IKCIIEPUMEHTOB 110 TEMaM Kypca
¢busuku. Komrmekramnus: becipoBogHON MyJIbTHAATYHK 1O (pU3UKE
¢ 6-10 BCTpoeHHbIMH HaTunkamu: [{udpoBoii maTdank TeMieparypbl
¢ Auana3zoHoM u3MepeHus He yxe ueM oT -20 o 120C Hudposoit
MaTYUK a0COIIOTHOTO JAaBIICHUS C TUANa30HOM U3MEPEHUS HE YKe
uem oT 0 mo 500 kIla J[laT4uk MarHUTHOTO IOJIS C IHAIIa30HOM
n3mepenus He yxe ueM ot -80 1o 80 mTn JlaTunk HanpsKeHUs ¢
ana3oHaMu U3MEPEHUS HE YxKe 4eM OT -2 110 +2B; ot -5 1o +5B;
ot -10 1o +10B; ot -15 o +15B  JlaTumk Toka He yxke 4eM oT -1 110
+1A Jlatuuk akcenepoMeTp ¢ moKa3aTeassMu HE MEHee ueM: £2 g;
+4 g; +8 g OtnenbHblie ycrpoiicTBa: USB ocumimiorpad ne menee 2
kaHaia, +/-10 B Akceccyaper: Kabens USB coequnuTenbHBIM
3apsimHOE yeTpoiicTBo ¢ kabenem miniUSB USB A nantep
Bluetooth 4.1 Low Energy Konctpykrop ais npoBeaeHus
HKCIIepUMEHTOB KpaTkoe pykoBOACTBO IO IKCILTyaTalluu
ndposoii madboparopuu [IporpammHoe obecnieueHme
Metonuyeckue pekomenaanuu (40 pador) Hamuue
PYCCKOSI3BIYHOTO caiiTa moaaepKku Hanmuure BUIECOPOTUKOB.

OOGecneunBaeT BHITIOJIHEHHE JTA0OPATOPHBIX padOT MO XUMHUHU Ha
YPOKax B OCHOBHOM IIKOJIE U TPOEKTHO-UCCIIEIOBATENBCKOM
neaTenbHOCTH yyammxcs. Kommiekranus: becipoBoaHoit
MYJIbTHIATYUK 110 XUMUU C 3-Ms BCTPOEHHBIMU JaTuyukamu: JlaTuuk
pH ¢ nnanazonom nsmepenus He yxe yem ot 0 1o 14 pH Jlatuuk
AIIEKTPONPOBOAUMOCTH C JUANIa30HAMU U3MEPEHUs He yxe yeM oT ()
mo 200 MmxCwm; ot 0 1o 2000 mxCwm; oT 0 1o 20000 MxCwMm JlaTumk
TEMIIEPATYPHI C JUANIa30HOM U3MEpPEHUS HE yke 4eM oT -20 10
+140C OtaenbHbIC AATYUKU: JIaTYMK ONTUYECKOM IIJIOTHOCTH 525
HM Akceccyapsl: KabGens USB coenuuuTtensHblil 3apsaHoe
ycTpoiicTBo ¢ kabenem miniUSB USB Ananrtep Bluetooth 4.1 Low
Energy KpaTtkoe pykoBOICTBO 1O 3KCILTyaTaluy UPpOBOH
nabopatopun Habop maboparoproit ocHacTku [Iporpammuoe
oOecrieyeHne MeTtoauueckue pekoMeHaanuu He mexnee 40 pador
Hannuue pyccKosi3pIHOTO caiiTa nmoaaepkku Hannuue
BUJICOPOJTUKOB.

Hudposas nadopatopust no Ouonoruu (ydeHudeckas)
OOGecneunBaeT BHITIOJIHEHHE JIA0OPATOPHBIX padOT HAa YPOKaX 1Mo
OMOJIOTMU B OCHOBHOM HIKOJI€ U POEKTHO-UCCIIEI0BATEICKOM
nedaTebHOCTH yuamuxcs. Kommiekranus: becipoBoaHoi
MYJIBTUAATYUK 110 OMOJIOTHH C 5-10 BCTPOSHHBIMU JATYNKAMH:
Jlatuuk Bnaxxnoctu ¢ nuanazonoM uzMmepenus 0...100% JlaTtunk
OCBEILIEHHOCTH C IMANa30HOM M3MEPEHNUs He yxe ueM ot 0 10
180000 nk Jlatunk pH ¢ nuamazoHoM u3mMepeHust He yxke yeM ot 0
1o 14 pH /laTuuk Temreparypsl C 1Mana30HOM U3MEPEHUS HE YXKe
ueM oT -20 10 +140C [JaTuuk TeMIepatrypbl OKPYKaroLenl Cpeibl C
nuana3oHoM u3MepeHus He yxke yeM oT -20 1o +40C Akceccyapsl:
3apsimHoe yetpoiicTBo ¢ kabenem miniUSB USB A nanep
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Bluetooth 4.1 Low Energy KpaTkoe pykoBOJCTBO 10 3KCIUTyaTalluu
i poBoit tabopatopuu Lludposas Buaeokamepa c
METAJJINYECKUM ILITAaTUBOM, pa3pelieHne He menee 0,3 Mmuke
[MporpamMmMHOe obecrieueHne MeToauuecKkrue peKOMEHIANH He
Menee 30 pabot YnakoBka Hanndue pycckos3pIMHOTO caiiTa
MOAACPIKKHU, HAJTMINEC BUACOPOJINKOB.

2 |HaumenoBanwue pasnena: "KommnbsiorepHoe obopymoBanue"

MOV (mpunrep,
CKaHep, KOIHUp)

HoytOyx

Tun ycrpoiictBa: MHOro(yHKIIMOHAIbHOE yCTpoiicTBO (MDY);
[[BeTHOCTD TeuaTh: YepHO-Oemast; TexXHOIOorus mevyaTu:
areKTporpaduueckas (JasepHasi, cBeToauoaHast); opmar nevyaru:
He MeHee A4; Tun ckaHUpOBaHUS: MPOTSHKHBIN/TUIAHIIIETHBIH;
Bo3MosxHOCTh CKaHMpOBaHUs B popmarax: He MmeHee A4; Crocol
nonkmrouenus: LAN, Wi-Fi, USB

dopm-pakTop: HOyTOYK; Paszmep auaronanu: He meHee 15.6
moriMoB; Paspemenue skpana: Full HD, Quad HD unu Ultra HD;
OO0muit 00beM yCTaHOBIICHHOW OTIEPATUBHOM MaMSTH: HE MeHee 8
["6aiiT; MakcuMalbHBIN 00NN TOIIEPKUBAEMBIN 00BEM
oTiepaTUBHOM mamsaTu: He MeHee 16 ['6aiit; O6vem SSD
HakonuTelns: He MeHee 240 ['6aiit; becipoBonHas cBsi3b: Wi-Fi;
KonnuecTBo BcTpoeHHBIX B Kopityc nopTtoB USB: He MeHee 2, u3
KOTOpBbIX He MeHee 1 momkHo ObiTh USB Bepcun ne ke 3.0;
Paspemenne B30-kamepbl, Mmkcens: He MeHee 0.3; BectpoeHHbIH
MukpodoH; KiaBuatypa ¢ packiaakoi 1 MapKHUPOBKOH KIaBUIII
QWERTY/IZLIYKEH; [Tonnepxka craHaapTOB OECIIPOBOTHON
csizu: 802.11a/b/g/n/ac; IIpon3BoIUTENHLHOCTH MPOLIECCOPA IIIT.
(3nauenue nokazarens «CPU Mark» no tecty «Laptop & Portable
CPU Perfomance» http://www.cpubenchmark.net/laptop.html): ue
Menee 5000 equnui; Hanuuue MaHUTyJISITOpa MBIIIb B KOMILIEKTE:
na; YCTaHOBJIEHHAs ONEPAllMOHHAs CUCTEMA C TpapUUeCKUM
M0JIb30BaTEILCKUM UHTEp(hEeNHcoM, CBEIEHUS O KOTOPOM BKJTFOUEHBI
B €JIUHBII PEECTP POCCUNUCKUX NPOTPAMM JUIS DJIEKTPOHHBIX
BBIUMCIIUTENbHBIX MAIlIUH U 0a3 TaHHBIX; YCTAHOBJICHHBIN MaKeT
o(HrCcHOrO MPOrpaMMHOTO 0OeCIeueHHs], COBMECTUMOTO C
YCTAHOBJICHHOUM OMEPalMOHHON CHCTEMOM, CBEICHUSI O KOTOPOM
BKJIFOYEHBI B €IUHBIN PEECTP POCCUNCKUX IPOTPaMM JUIst
AIEKTPOHHBIX BBIYUCIUTEIBHBIX MAIIUH U 0a3 JTaHHBIX.

HanmMenoBanue Hanpasiienus: "JlonomautensHoe 000opynoBanue"

1 HaumenoBanue paznena: "KommbrorepHoe o6opyaoBanue"

2 HaumenoBanwue paznena: "TexHonornueckas HapaBJIE€HHOCTD"

O6pa3oBaTeabHBIN HAOOP TOJDKEH OBITH MPEIHA3HAYCH IS
U3y4eHHs] pOOOTOTEXHUYECKHX TEXHOJIOIHIA, OCHOB

OO6pazoBaTenbHBl WH(OOPMAITMOHHBIX TEXHOJIOTHN U TEXHOJIOTUN MPOMBIIIICHHOM

it Habop [uIst
W3YYICHHUS

ABTOMATHU3AIlNH, a TAKKE TEXHOJIOTUN IPOTOTUITUPOBAHUS U
aJTITUBHOTO TTPOU3BOACTBA. B cocTtaB Habopa MOHKHBI BXOAUTH

MHOTOKOMIIOHEHT KOMILIEKTYIOIUINE U YCTPOICTBa, 00J1a1at01iie KOHCTPYKTUBHOM,

HBIX

armapaTHOW W MPOTPAMMHON COBMECTUMOCTBIO JIPYT C APyroM. 1) miT.

pOGOTOTeXHI/I‘-IGCK KommnexT KOHCTPYKTHUBHBIX 3JICMCHTOB U3 MCTAJIJIa U IIJIACTUKA

WX CUCTEM U
MaHUITYJIAIIUOHH
bIX pOOOTOB

JUIsE COOPKU MOJIeTIEN MaHUITYJISILIMOHHBIX POOOTOB € YTII0BOM
KMHEMAaTHUKOH, TIIOCKOMapaJlIeIbHON KnHeMaTHKoi, Delta-
KHHeMaTUKOU. 2) HTeUIeKTyallbHbI CEPBOMOTYIIH C
WHTEIPUPOBAHHON CUCTEMOM YIIPABIEHUS - HE MEHee 7IIT.
CepBOMOYJTb JOJKEH 00aaTh MHTETPUPOBAHHON CHCTEMOM



YIpaBJICHUS, 00ECIIEYNBAIOIICH 0OPATHYIO CBS3b HIJIM KOHTPOJIb
rapamMeTpoB - MOJIOKEHUE Bajla, CKOPOCTh BpallleHUs, Harpy3Ka
MPUBO/IA, a TAKXKE 00eCcreunBaroleil BO3MOKHOCTb
MOCJIEIOBATEIBLHOTO OAKIIOYEHHS APYT C APYTOM U YIpaBICHUS
CEPBOMOYJISIMU T10 MOCJIEI0BATEIbHOMY MOy AYIIEKCHOMY
acMHXpOHHOMY uHTepdeiicy. 3) PoboTorexHUUeckuii
KOHTPOJIIIEP, MPEACTABISIONTNNA COO0H MOAYIBHOE YCTPOUCTBO,
BKITIOUAIOIIEe B €051 OTHOTIATHBIM MUKPOKOMITBIOTED IS
BBITIOJTHEHUS! CJIO’KHBIX BBIUMCIUTEIbHBIX ONEpaluid,
nepudepuiiHbIi KOHTPOJUIEP ISl YIPABICHUS BHEITHUMU
YCTPOMCTBAMH U TIJIATY PACHIMPEHUS AJIs MOAKIIOUYEHUS BHEIITHUX
yCTpoicTB. Moy poOOTOTEXHUYECKOTO KOHTPOJUIEPA JOJKHBI
00J1a71aTh OJTHOBPEMEHHON KOHCTPYKTUBHOM, armapaTHOW U
MPOTrPaMMHOI COBMECTUMOCTBIO JPYT C IPYTOM.
PoboToTexHMUeCKHi KOHTPOJUIEP JOJIKEH YAOBIETBOPATH
TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO sJI€p BCTPOCHHOT'O
MUKPOKOMITbIOTEpA - HE MeHee 4, TAKTOBasl YacToTa siApa - He
Menee 1,2 I'Tt, 00seM O3V - He menee 512 M6, Hanuure
untepdeticos - SPI, 12C, 1-wire TTL, UART, PWM, uudpossie -
He MeHee 16 T 1 aHaJIOroBbIe MOPTHI - HE MEHEe 8 WIT IS
MOJIKJIFOUEHUS] BHEIIHUX YCTPONCTB, BCTPOCHHBIH MUKPO(]OH, a
takoke WiFi unu Bluetooth st kKoOMMyHHKAITUU CO BHEITHUMH
ycTpoicTBaMu. POOOTOTEXHUYECKHUI KOHTPOJIEP TOKEH
o0ecreYnBaTh BO3MOXHOCTh MTPOTPAMMUPOBAHUS C TIOMOIIIHIO
cpencts s3b61k0B C/C++, Python 1 cB0O01HO pacripocTpaHseMoi
cpens! Arduino IDE, a Taxxke ynpaBiieHUsI MOAETISIMH
POOOTOTEXHUUECKUX CHCTEM € TToMOIIbIo cpenibl ROS. 4)
[IporpaMMupyemMsblii KOHTPOJUIEP - HE MEHEE 11IT.
[IporpamMmmMupyembiii KOHTPOJIJIEP TOJDKEH MPEACTaBIATh COO0H
BBIUMCIUTENLHBIN MOAYITh, 00JIaAAF0IIUM U(POBBIMU TTOPTAMH -
HE MEHEE 8 IIT U aHAJIOTOBBIMU MMOPTAMH - HE MeHee 16 T,
untepdeiicamu UART, I2C,SPI, TTL, a takxxe Mmoynem
OecnipoBoHOM cBsi3M THNa Bluetooth nmm WiFi ans cozmanus
anmapaTHO-IPOrPaMMHBIX pemeHui U ""'yMHbIX/cMapT""-yCTpoiicTB
s pa3zpabotku perenuit ""UutepHet Bemeit"". 5) [Tnara
pacIIMpeHHs MPOrPaMMHUPYEMOTO KOHTPOJIIEpa — HE MeHee 1 1iT.
[Tnara pacmupenus qokHa obecreynBaTh BO3MOKHOCTD
MOJIKJIFOUEHUS] YHUBEPCAITBHOTO BBIUMCIUTEILHOTO MOIYJISI K CETH
nocpenctBoM unrepdeiica Ethernet. [1nata pacmmpenus nomkHa
00Ja1aTh TOPTAMU BBOJIa-BBIBOJIA JIJISI IOJKITFOUEHUS IIU(PPOBBIX U
AHAJIOTOBBIX yCTpocTB — He MeHee 40 T, uarepdeiic SPI u
BO3MO>KHOCTBIO MOJKIIOUEHUS BHEIIHEW KapThl MaMATH. 6)
Moayinb TEXHHYECKOTO 3pEHUS, TIPEICTABIISIONINI CO00
YCTPOMCTBO Ha 0a3e BEIYUCIUTEIBHOIO MUKPOKOHTpOJIEpA U
WHTETPUPOBAHHON KaMephl, 00ecreunBarollee paco3HaBaHue
MPOCTEHIINX N300pakeHU Ha MOJYJIE 32 CUET COOCTBEHHBIX
BBIYMCIIUTENIbHBIX BO3MOXKHOCTEN - HE MeHee lmT; Monaynb
TEXHUYECKOTO 3PEHHUS IOJDKEH 00eCTieunBaTh BOZMOKHOCTh
KOMMYHHKAIIH C aHAJTOTHYHBIMH MOAYJISIMH ITOCPEICTBOM LLINHBI
Ha 0a3e mocieoBaTeNIbHOro nHTepdeiica ¢ eIbio TanbHenIIen
repenayu pe3yabTaToB U3MEPEHUN IPYIIbI MOTYJIEH Ha
YIPABJISIIOLIEE BEIYUCIUTEIBHOE YCTPOMCTBO, MOAKIIOUEHHOE K
JMaHHOW mMHE. MOayIbh TEXHUUECKOTO 3pEHUS TOJKEH
o0ecreunBaTh BO3MOXKHOCTh OCYIIECTBIISITE HACTPOUKY MOTYJISI



TEXHUYECKOTO 3PEHHUsI - HACTPOUKY IKCIIO3UIINH, OalaHca 6esoro,
[[BETOPA3HOCTHBIX COCTABIISIOIINX, IJIOMAAH OOHAPYKUBAEMOM
00J1aCcTH N300pakeHMs1, OKPYTJIOCTH OOHApYKMUBAEMOM 00JIaCTH
n300pakeH s, OJIOKEeHNE OOHAPYKMBAEMbIX 001acTei
OTHOCHUTEIIBHO JIPYT Jipyra. Moylib TEXHUUECKOTO 3PEHHS T0JIKEH
o0OecreunBaTh BO3MOXHOCTh HACTPONKH Ha OJHOBPEMEHHOE
oOHapyxeHHe He MeHee 10 pa3nTuYHbIX OAMHOYHBIX 0OBEKTOB B
cexTope 0030pa, 1100 HE MEeHee 5 COCTaBHBIX OOBEKTOB,
COCTOSIIIIMX U3 HE MEHee 3 pa3IUYHbIX rpapuuecKux MPUMUTHBOB.
Monynib TEXHHYECKOTO 3PSHHSI TOJDKEH 00J1aaTh BCTPOCHHBIMU
unrepdericamu — USB, UART, 1-wire TTL, 12C, SPI nns
KOMMYHHKAITUHU CO BHEITHUMHU TOJIKIIFOYAEMBIMU yCTPOUCTBAMHU. 7)
B coctaB Habopa q0JKHBI BXOIUTh U(PpOBBIE HHGOPMAITHOHHO-
CEHCOpPHBIE MOJTYJIH, IPEICTABIAIOIINE COOOH YCTpoiicTBa Ha 6a3e
MIPOrpPaMMHUPYEMOT0 KOHTPOJIIEpa U U3MEPUTEIHLHOTO JI€MEHTA.
HudpoBoii Moy T0MKEH 001a1aTh BCTPOSHHBIM
MHUKPOKOHTPOJIJIEPOM (TaKTOBasi 4acToTa - He MeHee 16 MI'1, mmna
naHHBIX — He MeHee 8 Kbaiit), uaTepdeiicamu 1S MOAKITIOYCHUS K
BHEITHUM YCTpOICTBaM: IIU(POBbIE U aHATIOTOBBIE MOPTHI, 1-wire
TTL, pazsem tuna RJ. HudpoBoit Moxyns 1okeH o0ecreuynBaTh
BO3MO)KHOCTh KOMMYHUKAIIUU C aHAIOTUYHBIMU MOJYJISIMU
MOCPEACTBOM IIMHBI Ha 0a3e moclie0BaTeIbHOro nHTEpdeiica ¢
1IeJIbI0 JaJbHEUIIIeH epe1adyn pe3yJbTaTOB U3MEPEHUM TPy
MOZYJIEH Ha YIPABIAIOLIEE BBIYUCIUTEIBHOE YCTPOUCTBO,
MOJKIIOYEHHOE K JaHHOU muHe. B cocTaB Habopa J0KHO
BXOJIUTh: ITU(PPOBOI MOIYJIh TAKTOBOM KHOIKU — HE MEHEe 31IIT,
1ppoBoit MOIYNb CBETOIMOA — HE MeHee 31T, ] poBoi
MOJTIyJIb KOHIIEBOTO TpephIBaTENs — HE MEHee 31T, HUPPOBOit
MOIYJIb AaTYMKa I[BeTa — He MeHee 11T, mudposoit moayas RGB
cBeTonuona — He MeHee lmT. 8) B coctaB Habopa MOJKHBI BXOJUTH
AJIEMEHTHI JUIsl COOPKH BaKyyMHOTO 3aXBaTa: BaKyyMHasl PUCOCKa
— He MeHee 11T, 3JIeKTpOMarHuTHBIN Ki1anaH — He MeHee 11T,
BaKyyMHBIN Hacoc — He MeHee lmT. 9) B cocraB Habopa nomkeH
BXOJIUTh YIEOHBII KOMILUIEKT, BKIFOUYAIOIIHIA B ce0s1 yaeOHOe
nocobue, Habop OMOINOTEK TPEXMEPHBIX JIEMEHTOB IS
MPOTOTUITUPOBAHMS MOJACITIEH MAHUITYJISIIIMOHHBIX POOOTOB, a TAKIKE
mporpamMmMHoe odecredeHune it pabotel ¢ Habopom. [Iporpammuoe
o0ecrieyeHre JOKHO 00eCTIeYMBaTh TPEXMEPHYIO BU3YaTU3AIIIO
MOJICNIA MaHUITYJISIIMOHHOTO PoOoTa (C yrIOBOM,
MIOCKOMAPAJUICTFHON U AeNbTa-KHHEMATHKOM) B IIpoliecce padoThI,
o0OecreunBaTh MOCTPOEHUE MPOCTPAHCTBEHHON TPAEKTOPUU
JBUKCHHS HCTIOJIHUTEIHHOTO MEXaHH3Ma MAHUITYJISIIIHOHHOTO
poOoTa, BO3MOKHOCTH 33/1aHUS [TOCJIEIOBATEIbHOCTH TOYEK IS
MPOXOXKIACHUS Yepe3 HUX UCTIOTHUTEIFHOTO MEXaHU3Ma
MaHUITYJSIITUOHHOTO poOoTa. [IporpammHoe obecrieueHne J0IKHO
(yHKIIMOHUPOBATH, KaK B OTJACILHOCTH B BUJIE CPEIBI
MOJIEJTUPOBAHUS, TaK U B PEKMME MOHUTOPHUHTA B pEaIbHOM
BPEMEHH MPU MOIKIIOYCHIH MOACITH MaHHUITYJISITOPA MMOCPEICTBOM
poboToTeXHUYECKOro KoHTposuiepa. [IporpammHuoe obecnieuenre
JOJKHO 00eCreunBaTh BO3MOXKHOCTh TOCTPOCHUS TpaUKOB
3aJIaHHBIX M TEKYIIUX 0000IIEHHBIX KOOPAUHAT
MaHMITYJISIIHOHHOTO PO00Ta, rpaMKOB 3HAUEHHH CKOPOCTEH 1
yCKOpeHUsl, TpauKOB PaCYETHBIX 3HAUEHUN Harpy3KH.
[MporpamMmMHOe oOecrieueHre JOKHO MO3BOJISTh 331aBaTh



UeTsipéxoceBoit
yueOHbII poOoT-
MaHUITYJISITOP C
MOAYJIbHBIMU
CMEHHBIMU
HacaJKaMu

MOCJIEI0BATEIHHOCT EPEIBUKEHUI MAaHUITYIATOPa OCPEACTBOM
Habopa KoMaH[ B Oyi0uHO-TpaduueckoM nHTepdeiice. YueGHOE
mocoOue JOJDKHO COZIepKaTh MaTepUalIbl IO pa3padoTKe
TPEXMEPHBIX MOJIeIeld MOOMIIBHBIX pOOOTOB, MAHHUITYJISILIUOHHBIX
pPOOOTOB C pa3NTUYHBIMU THIIAMH KUHEMATHUKH (yTJI0Bas
KWHEMAaTHKa, TNIOCKO-TapajuiesibHasi KHHEMaTHKa, AeJbTa-
knHemaTuka, SCARA wimm periuakHass KHHEMaTHKa, miatdgopma
CrroapTa ¥ T.11.), FHCTPYKIUH I10 IPOEKTUPOBAHUIO POOOTOB,
WHCTPYKIMU U METOAMKH OCYIIECTBICHUSI HH)KEHEPHBIX PacueToB
pY IPOEKTHUPOBAHUH (PacyeThl HArPy3KH U MOMEHTOB, PacyeT
MOIIHOCTH MTPUBOJIOB, pacyeT NapaMeTpoB KUHEMATHUKH U T.11.),
WHCTPYKLIUU TI0 pa3paboTKe CUCTEM YIIPaBIEHHUS U IPOTPAMMHOTO
oOecrnieueHus JUisl yIpaBieHus: poO0TaMu, HHCTPYKIIUH U METOJIUKH
10 pa3pabOTKEe CUCTEM YIPABJICHUS C 3JIEMEHTAMU UCKYCCTBEHHOTO
MHTEJJIEKTA U MAIIMHHOTO 00Y4YeHHUS.

Y4eOHbIil poOOT-MaHUITYJIATOP MpeIHA3HAYEH JIJIsl OCBOCHHS
00y4aromyUMHUCS OCHOB POOOTOTEXHUKH, JUISI TOTOTOBKH
00y4aromuxcs K BHEAPEHUIO U MOCIEAYIOIIEMY UCTIOIb30BaHUIO
poOOTOB B MPOMBINIIICHHOM Mpou3BocTBe. KonmuecTBo oceit
poOoTta MaHumyssTOpa - yeThipe. [lepemenieHne HHCTpyMeHTa B
IIPOCTPAHCTBE IO TPEM OCSIM JOJIKHO YIPABIATHCS IarOBBIMU
nBurarensiMu. HanpsbkeHue nuTaHus MIaroBbIX ABUTaTeNel He
6onee 12 B. CepBoaBuraTens 4eTBEPTON OCH JTOJKEH
oOecreunBaTh MOBOPOT MHCTPYMEHTA. YTOJ OBOPOTa
MaHUIYJISTOpa HA OCHOBAaHUM BOKPYT BEPTUKAJIBHON OCU HE MEHEE
180 rpamycoB. [ns onpeneneHus MoJ0KEHUsI MAaHUITYJISITOpa IPU
MIOBOPOTE BOKPYI BEPTUKAIBLHOM OCH JI0JIKEH MCIOIb30BaThHCS
SHKOZEp. YToJ MOBOPOTA 33JHET0 IJie4a MaHUITYJIATOpa HE MEHEe
90 rpagycoB. YTroi oBopoTa MEPEAHETO MJIeYa MAaHUIYJIATOpa HE
Menee 100 rpagycoB. s onpeneneHus mojaoKeHus 3aJHET0 U
NEPEIHETO TUIeY MAHUITYJISITOPA JOJKEH UCII0JIb30BAThCS TMPOCKOII.
Yron noBopota 1o yerseptoi ocu He meHee 180 rpagycos. JlomxHa
OBITH BOBMOKHOCTH OCHAILIEHHS] CMEHHBIMH HacaIKaMu (Harpumep,
neprKaTellb KapaHaania wid ¢aoMacrepa, Iprucocka ¢
CEpBOJBUIATEIIEM, MEXaHUYECKOE 3aXBAaTHOE YCTPOMUCTBO C
CEpBOJBUTATENIEM, YCTPONCTBO JUIsl Ta3epHON I'PaBUPOBKH HIIN
ycTpoicTBo st 3D-neyatn). MuHManbHas KOMITIEKTALIHs
CMEHHBIMU HacaJKaMH: THEBMaTHYECKUN 3aXBaT (MPUCOCKa),
MEXaHUUYECKUH 3aXBaT, HacaJKa JAepKaTelb s
KapaHjaia/MapKkepa/pydku, HacaiKa MepexXoqHHUK ISl KpeTieHus
COBMECTUMBIX KOHCTPYKTHUBHBIX J€Tajlell M KOHCTPYKIIMM, Hacaaka
na3epHOM TpaBUPOBKH, Hacaaka 3D-meyaTu (17151 paboThI ¢
actukoM PLA ¢ nuamerpom HuTH 1,75 MM). JlomxkeH OBITH
OCHAIIIEH CEpBOMPUBOOM I MTHEBMAaTUYECKOTO U MEXaHUUECKOTO
3aXBaTOB, 00ECIIEYNBAOIIM BpaIllEHHE 3aXBAYEHHOTO 00BEKTa BO
BpeMsl IEpEMEIICHUS, TOBOPOT MEPEMELIAEMOr0 00bEKTa BOKPYT
BEpTUKAIbHOM ocH. Jliist obecrieueHus: yHKIMOHUPOBAHUS
MTHEBMATUYECKOI0 3aXBaTa JOJKEH ObITh OCHAIIEH BCTPOCHHOH B
KOPITYC MAaHHITYJISITOPA MOMION. J[omkHa OBITH BO3MOKHOCTh
MOJIKJIFOUEHUS TOMOJTHUTENbHBIX YCTPOUCTB (Hampumep,
TpaHCHIOpTEpa, pebca Ui epeMeIeHus: podoTa, MmyabTa
yIpaBJIeHUS TUIA JKOUCTUK, KaMepbl MAIIMHHOTO 3PEHMUS,
ONTHYECKOTO JaTYNKa, MOAYJs OecripoBoAHOrO Aoctymna). Po6oT-

IIIT.



OO0pazoBaTeNbHbBI
i1 Habop 1o
MEXaHHUKe,
MEXaTPOHHUKE U
pPOOOTOTEXHUKE

MaHUIYJISATOP T0JKEH 00eCreunBaTh epeMeleHue Haca Ky B
IIPOCTPAHCTBE, aKTUBALIMIO HACAAKU, BO3MOYKHOCTD ITOJIy4EHUs
CUTHAJIOB OT KaMephbl ¥ TaTYUKOB, BOBMOKHOCTh yIIPaBICHUS
JIONIOJTHUTENbHBIMH YCTpOMCTBaMU. Marepuai koprmyca —
amroMunani. {lnamerp paboueii 30HbI (0€3 yueTa HaBECHOTO
MHCTPYMEHTA U ueTBepToil ocu) He MeHee 350 mm. UnTepdeiic
noakaoueHus — USB. JlomkeH uMeTh BO3MOKHOCTh aBTOHOMHOM
paboThI U BHENIHETO yrpaBieHus. [[Jsi BHEIIHETO YIIpaBICHUS
JOJIKEeH OBITh MPEIYCMOTPEH MYJIbT, OIKI0YaeMbIid K pOOOTY 1O
Bluetooth. Ynpasnstoniuii KOHTpoUIEp 10HKEH ObITh COBMECTHM
co cpenoit Arduino. Ympapisironuii KOHTPOJIJIEP COBMECTUM CO
cpenoii mporpaMMupoBaHus Scratch U SI3BIKOM MPOTPAMMUPOBAHHUS
C. lomkeH obecrnieunBaTh TOBOPOT TIO TIEPBBIM TPEM OCSIM B
3aJlaHHBIA YTOJI U HA 3aJaHHBIA YTrOJ1, [IOBOPOT I10 YETBEPTOU OCH Ha
3aJlaHHBIN yroJ, IBUKEHHE B KOOpAUHATHI X, Y, Z, IepeMeIleHUE
Ha 3aJJaHHOE PacCTOsSIHKUE MO KoopauHaTaM X, Y, Z, nepenavy
JMaHHBIX O TEKYILEM IOJI0KEHUH YIJIOB, Mepejady JaHHbIX O
TEKYILIUX KOOpJAWHATAX UHCTpyMEHTa. JOMKeH MoaaepKuBaTh
nepeMenieHre B IEeKapTOBbIX KOOPIMHATAaX U yIlax MOBOPOTa Oceld,
C 3aJJaHHOM CKOPOCTBIO U YCKOPEHUEM. THIIbI IEpeMEIEHUN B
JIEKapTOBBIX KOOpJAUHATAX: ABM)KEHUE MO TPACKTOPHUH, IBUKEHHE
M0 MPSIMOM MEXKY IByMsI TOUKaMHU, MEPENPHITMBAHUE U3 TOUKH U
TOYKY (repeHoc o0bekTa). Kopmyc momkeH ObITh B 3alTUIIICHHOM
ucrnonHeHue (kinacca He ke [P20).

Habop nomkeH ObITh peAHAa3HAYEH IS IPOBEIEHUS YI€OHBIX
3aHATUN MO U3YYEHHUIO OCHOB MEXAaTPOHUKU U POOOTOTEXHUKH,
PAaKTUYECKOT0 MPUMEHEHUS 0a30BBIX 3JIEMEHTOB AJIEKTPOHUKH U
CXEMOTEXHHKH, a TAK)Ke HAaOOJIee pacIpOCTPAaHCHHOM AJIEMEHTHOM
0a3bl 1 OCHOBHBIX TEXHUYECKUX PEIICHUH, TPUMEHSIEMbIX IPU
MPOEKTUPOBAHUU U IPOTOTUIIMPOBAHUHN PA3IUYHBIX HHKEHEPHBIX,
KNOEpHETHUYECKUX M BCTPaUBaeMBbIX cUCTeM. B cocTtaB Habopa
JTOJIKHBI BXOJUTH KOMIUIEKTYIOIIHNE U yCTPOUCTBA, 001a1alolue
KOHCTPYKTUBHOM, JIEKTPUUECKOMN, aIllapaTHON U IPOrpaMMHOMI
COBMECTUMOCTBIO APYT ¢ ApyroM. B coctaB Habopa AomKeH
BXOJIUTh KOMIUIEKT KOHCTPYKTUBHBIX 2JIEMEHTOB U3 METAJLIA JIs]
CcOOpKH MaKeTa MaHUITYJISIITUOHHOTO pOOO0Ta U KOMITJIEKT
METAJUINYECKUX KOHCTPYKTHUBHBIX JIEMEHTOB JJIs1 COOPKU MakeTa
MOOMIIBHOTO poboTa. B coctaB Habopa MOKHBI BXOAUTH MPUBOIA
Pa3IMYHOTO THUIIA: MOTOPBI C MHTETPUPOBAHHBIM WIIM BHELITHUM IIT.
MATYNKOM TIOJIOKEHUSI — HE MEHEe 21T, CEPBOINPUBO/ OOIBIION —
HEe MeHee 411T, CEpBOIPUBO/] MaJIbIii — HE MEHEee 21UT, IPUBOJ C
BO3MOXKHOCTBIO YIIPaBJICHHS B IarOBOM peXHMe — HE MEHee 21IT.
B cocraB HaOopa TOMHKHBI BXOJUTH 3JIE€MEHTHI 17151 COOPKHU
BaKyyMHOTI'O 3aXBaTa: BaKyyMHas MPUCOCKa — HE MeHee 11T,
AJIEKTPOMAarHUTHBIN KJlaniaH — HE MeHee | 1T, BaKyyMHBIM Hacoc —
He MeHee lmT. B cocTaB Habopa q0mKHA BXOJAUT dJIEMEHTHAS
0asa s IPOTOTUIIMPOBAHUS: TIJIaTa Il OeCraeyHOro
MPOTOTUITHPOBAHUSI, KOMIUIEKT MPOBOJIOB PA3IMYHOIO THUIA U
JUIMHBI, KOMIIJIEKT PE3UCTOPOB, KOMIUIEKT CBETOANO/IOB,
CEMHCErMEHTHBIN nHANKaTOp, Auciuien KK-tumna, KHONKY — HEe
MEHee SIIT, TOTEHIIMOMETPBI — HE MEeHee 31T, HH(ppaKpacHbIN
JaTYWK - HE MEHEee 31T, YIbTPa3BYKOBOM JAaTYMK - HE MEHee 31T,
JaTYMK TEMIIEpPATyphl - HE MEHee 11T, JaTUMK OCBEIIEHHOCTH - HE



MeHee lmr, moayns Bluetooth — e menee 1mr, mogyns MK-
npueMHHKa — He MeHee 11T, moayns MK-nepenatunka B Buze
KHOIIOYHOTO ITyJIbTA YNPABICHUS — | IIT, aKKyMyJIsATOp — HE MEHEE
LT, 3apsinHOe ycTpoicTBO — He MeHee 1T, B cocraB Habopa
JOJDKEH BXOJUTH MYJIbTUAATUUK JUIS U3MEPEHUS TEMIIEPATyphl U
BJIQ)KHOCTH OKPY’KaIOIIEHN cpebl — He MeHee 1mT. MynpTuaaTuuk
JOJKEH 00J1a1aTh BCTPOEHHBIM MUKPOKOHTPOJUIEPOM (TaKTOBas
yactoTa - He meHee 16 MI 11, mmHa nqaHHbIX — He MeHee 8 KOaiT),
uHTepdeiicaMu 171 MOAKIIOYEHUs K BHEIIIHUM YCTPOWCTBaM:

¢ poBbIe U aHaNoOroBble MopThl, 1-wire TTL, pazsem Tuna RJ. B
cocTaB HabOpa JJOJKEH BXOAUTh KOMIUIEKT YHUBEPCAIbHBIX
BBIYMCIIUTENLHBIX MOYJIEH, MTPEICTABIAIONIMX CO00i 0a30BYIO
IU1aTy, IJIATy PACIIUPEHHS Ul CETEBOTO B3aUMOACHUCTBHS U IUIATY
[IOAKJIIOYEHUS CUIIOBOU HAarpy3Kku. Bxozasimue B KOMIUIEKT
YCTPOHCTBA IOJDKHBI 00J1a7aTh OJTHOBPEMEHHON KOHCTPYKTHBHOM,
AIIEKTPUYECKOM, allllapaTHON U IIPOrPAMMHON COBMECTUMOCTBIO
Ipyr ¢ Apyrom. ba3oBas miaTa yHUBEPCAIBHOTO BBIYUCIUTEIBHOIO
MOJTyJIsl TOJDKHA TPEACTaBIATh COO0M POTrpaMMUpPyEeMbIi
koHTpoJuep B cpene Arduino IDE nnu aHamoruaaeix cBOOOHO
pacrpocTpaHsieMbIX cpefax pa3padboTku. ba3oas miaTta qomkHa
001agaTh BCTPOCHHBIMM HHTep(deicaMy A1 MOAKIIOUSHHS
U(PPOBBIX U AHAJIOTOBBIX YCTPOMCTB, BCTPOCHHBIMU HHTEpdeiicaMu
USB, UART, I12C, SPI, 1-wire TTL, Bluetooth, WiFi. ITnara
pacupeHust JoHKHA 00eCTIeYnBaTh BO3MOKHOCTD MOJIKIIOYESHHUS
YHHMBEPCAJIbHOTO BBIYUCIUTEIBHOIO MOYJIS K CETH MOCPENCTBOM
untepdeiica Ethernet. [1nara pacmmpenus gomkHa 001a1aTh
NOPTaMHU BBOJIa-BbIBOJIA /TS MOAKIIIOUEHUS HUPPOBBIX U
AHAJIOTOBBIX yCTpOicTB, uHTEpdeiic SPI 1 BO3MOKHOCTBIO
IIOJIKJIFOUEHUS BHEIIHEH KapThl namaTu. [lnaTta pacmmpenus nis
MOJIKJTFOUEHUS CUIIOBOM HAarpy3KH JTOJKHA 00ecTie ynBaTh
BO3MO>KHOCTb MPSAMOTO MOJKIIOYCHNS BHEIIHEN CUJIOBOM HAarpy3KH,
a TaK)Ke PETyJIMPyeMOi Harpy3ku nocpeactsom PWM
uHTepderica. B cocraB Habopa H0KEH BXOIUTh
IPOTPaMMHUPYEMBII KOHTPOJIJIEP, 00€CIIeUnBAIOIINI BO3MOKHOCTh
OCYILECTBIIATh pa3pabOTKy MPOrpaMMHOTO KOZA, UCTIONb3Ys
UHCTpYMeHTapHii cpen pazpadorku Arduino IDE nu Mongoose OS u
s3IKOB TIporpammupoBanust C\C++, JavaScript.
[Iporpammupyemsblii KOHTPOJUIEP JOKEH 00J1aAaTh TOPTaMU JIJIst
MOJKIFOYEHUS IU(POBBIX U AHATIOTOBBIX YCTPOWCTB, BCTPOCHHBIMHU
IPOrPaMMUPYEMBIMH KHOIIKAMH U JIEKTPOMEXAHUYECKUMU
MOJYJIIMH JUI OPTaHU3alUN CUCTEMBI PyYHOTO YIIPaBJICHHUS,
BCTPOEHHBIMH [TPOTPAMMUPYEMBIMHU CBETOANOIAMU JJIs1 MHAUKALIMH
pabouero pexxuma, BcTpoeHHbIMU nHTepdericamu USB, USART,
12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B cocras
HaOopa 10JIKEH BXOJUTh MOJTyJIb TEXHUUECKOTO 3pEHHUS ,
MPEICTaBIISIFOIIHI COO0H BBRIYUCIUTEIHFHOE YCTPOMCTBO CO
BCTPOEHHBIM MHKPOIIPOLIECCOPOM (KOJI-BO A€ - HE MeHee 41T,
yactoTa sipa He menee 1.2 I'T'u, o6vem O3Y - He meHee 512MO,
00bEeM BCTPOEHHOH MamsTH - He MeHee 81'0), MHTerprupoBaHHON
KaMepol (MakCUMalbHOE Pa3pelIeHNE BUIEOIIOTOKA,
nepemaaBaemoro o uarepdeiicy USB - He meHee 2592x1944 en.) u
ONTHUYECKON CUCTEMONU. MOAYIIb TEXHUYECKOTO 3pEHUs JOJIKEH
001aJaTh COBMECTUMOCTBIO C PA3JINYHBIMU TPOrPaMMHUPYEMBIMU
KOHTPOJUIEpaMH C MOMoIIbo uaTepgeiicos - 1-wire TTL, UART,



OO0pazoBaTebHbBI
i KOHCTPYKTOP
TUTSE IPAKTUKA
0JI04HOTO
MPOrpaMMHUPOBAH
Usl C KOMIUIEKTOM
JATYNKOB

12C, SPI, Ethernet. Moyb TEXHUUECKOTO 3PEHHS TOJKECH
o0ecreunBaTh BHIMIOJIHEHUE BCEX U3MEPEHHI U BBIYUCIICHUN
MOCPEACTBOM COOCTBEHHBIX BBIUMCIUTEIBHBIX BO3MOKHOCTEN
BCTPOCHHOTO MUKpoIIporieccopa. Moiysib TEXHUUECKOTO 3pEHHS
JOJIKEeH 00J1a71aTh BO3MOXXHOCThIO KOMMYHHUKAIIUH C
AQHAJIOTUYHBIMU MOJYJISIMH ITOCPEICTBOM IIMHBI Ha Oa3e
MOCJIeTIOBATEILHOTO HHTEPdElica C eNbI0 JAIbHEHIIEeH repeaavn
pe3yIbTaTOB U3MEPEHUI TPYIIIBI MOy Ha YIpaBJIsIoIee
BBIUMCIIUTENILHOE YCTPOICTBO, MOIKIIOUYEHHOE K JaHHOW IIMHE.
Monynb TEXHHUECKOTO 3PEHHS T0JDKEH 00eCIeunBaTh HACTPONKU
PEKUMOB PabOTHI - HACTPOUKY IKCTIO3UIINH, Oalanca 6eroro,
[[BETOPA3HOCTHBIX COCTABJISIONINX, IIOLIAId OOHAPYKHBAEMOM
00J1acTH N300pakeHMs1, OKPYTIIOCTH OOHAPYKUBAaEMOM 00JIaCTH
n300pakeH s, OJI0XKEeHNE OOHAPYKUBAEMbIX 001acTei
OTHOCHUTEIILHO JIPYT JIpyra, MallnHHOE 00ydeHre mapaMeTpoB
HEHPOHHBIX ceTell st oOHapyKeHUsI 00bEKTOB, (hopMy U
3aKOJIMPOBAHHbIE 3HaUEHUsI OOHAPYKHBAEMBIX MapKEepOB THUIIA
Aruco, pa3Mepsl 0OHapyKMBaeMbIX OKPY>KHOCTEH, KBaIpaToOB U
TPEYroJIbHUKOB, MTApaMETPOB KOHTPACTHOCTHU, Pa3MEPOB, KPUBU3HBI
U TTOJIOKEHUS pacrio3HaBaeMbIX JHHUNA. Habop nomkeH
obecreunBaTh BO3MOKHOCTh pa3pabOTKU MOJIEITH MOOUIEHOTO
pobota, ynpasisieMoii B FPV-pexxnme mocpeacTBoM nporpaMMHOTO
oOecrieueHus Jisl IEPCOHAILHOTO KOMITbIOTEPA U MOOMITBHBIX
ycrpoiictB Ha 6a3e OC Android nnu I0S, oGecnieunBaromero
BO3MOXKHOCTh YIIPaBJIEHHUS MOOUIIBHBIM POOOTOM M BCTPOEHHBIM
MaHMITYJISITOPOM TOCPEICTBOM rpaduyeckoro nHTEpdeiica,
BKJTFOYAIOITUM B ce0s1 HAOOp KHOIIOK U TepeKIIouaTesei,
JDKOMCTHK, 001acTh It 0ToOpaskeHus Buneo. Habop momken
obecreunBaTh BO3MOKHOCTh H3YUEHUSI OCHOB Pa3pabO0TKH
IPOTPAMMHBIX H allapaTHBIX KOMIUIEKCOB MHKEHEPHBIX CUCTEM,
pemenuii B chepe ""MuTepHeT Bemieit"", a TakKe pemeHnuid B
001acTH pOOOTOTEXHHUKH, UCKYCCTBEHHOT'O MHTEIJICKTA U
MaImHHOTO 00y4eHus. B coctaB Habopa JOIKHO BXOIUTh TTOCOOHE
110 U3YYEHHIO OCHOB JIEKTPOHUKH U CXEMOTEXHUKH, PEIICHUH B
chepe ""UnTepuer Bemeir"", pa3paboTKH ¥ MPOTOTUITHPOBAHUIO
Mojeneit podboToB. B coctaB Habopa JOKHO BXOIUTH TOCOOHE TIO
M3Y4YEHHUIO OCHOB pa3pabOTKU CUCTEM TEXHHUYECKOIo 3peHUs U
HJIEMEHTOB UCKYCCTBEHHOT'O HWHTEIUIEKTA.

PoboToTexHuueckuii HabOp MpeaHa3HAYEH AJIs U3YUYEeHUsI OCHOB
pPOOOTOTEXHUKH, eTaleH, y3/I0B U MEXaHU3MOB, HEOOXOIUMBIX JUIS
co3laHus poOOTOTEXHUUYECKHX yCcTpoiicTB. Habop mpexacrasiser
c000i1 KOMITIEKT CTPYKTYPHBIX 3JIEMEHTOB, COSAMHUTEIbHBIX
HJIEMEHTOB M JIEKTPOTEXHUUECKUX KOMITOHEHTOB. Habop
MI03BOJISICT MIPOBOANTH SKCIIEPHUMEHTHI 110 IPEeAMETY (pH3HKa,
CO3/1aBaTh U MPOTPaAaMMHUPOBATH COOMpaeMble MOJIEIH, U3
KOMITOHEHTOB, BXOZSIIHNX B €r0 COCTaB, paboune MOIeNn IIIT.
MOOMJIBHBIX U CTAIIMOHAPHBIX POOOTOTEXHUYECKUX YCTPOUCTB C
aBTOMATU3UPOBAHHBIM YIIPABICHHEM, B TOM YHCJIE Ha KOJIECHOM U
I'YCEHHYHOM XOJY, a TaK)Ke KOHCTPYKLIUH, OCHOBAaHHBIX Ha
WCTIOJIb30BAHUH PA3IMYHBIX BUIOB IIepeaad (B TOM 4nCIe
YEepBAYHBIX U 3y0UaThIX) a TaK)Ke pelyaroB. BcrpoeHHbie
O0ecnipoBoHbIe ceteBbie pereHus (Wi-Fi u Bluetooth),
BO3MOXKHOCTh HHTETpaluu ¢ OecruiaTtHbeM oomagnsiM [10,



o0ecreynBaroT BO3MOXKHOCTD MPAKTUYECKOTO N3YUCHHUSI
TEXHOJIOTHI UHTEPHETA BEIIEH U OCHOB UCKYCCTBEHHOTO
uHTesekTa. O0ecneunBaeTcs BO3MOXHOCTh O0bEeIMHEHUS
HECKOJIBKUX POOOTOB, COOpAaHHBIX U3 MOJOOHBIX HAOOPOB, B IPYIIIIEI
C ceTeBBIM B3auMoelicTBueM. [IpenycMoTpeHa oniuoHa bHast
BO3MO>KHOCTh PACIIUPEHUS JOTIOJHUTEIbHBIMU KOMIIOHEHTaMU (HE
BXOJIUIMMH B CTAaHAAPTHYIO KOMILIEKTAIMIO), TTO3BOJISIOUIIMHI
M3y4aTh TEXHHYECKOE 3PCHHE U TIPOMBIIUICHHYIO POOOTOTEXHUKY.
[IpenycMoTpeHa BO3MOKHOCTh pabOThl Habopa ¢
JOTIOTHUTEILHBIMU 00JIa4HBIME cepBucamMu. [IpeaycMoTpeHsI
MUHUMYM J[Ba IPOrpaMMHUPYEMBIX KOHTPOJLJIEPA B IIIACTUKOBBIX
KOpITycax, NO3BOJIAIOIINX OJHOBPEMEHHO CO3AaBaTh 2 BapUaHTa
pPOOOTOB PA3NIMYHOTO Ha3HAUEHUS, UMEIOIIHUX BO3MOXKHOCTH PabOThI
KaK B IOTOKOBOM PEKHME, TaK U aBTOHOMHO; TTO3BOJISIFOLIIUX
peann3oBaTh 00yueHHe IPOrPaMMHUPOBAHUIO B HECKOJIBKUX Cpelax
pa3paboTKX Ha pa3IMYHbIX sA3bIKaX (K mpumepy, B cpeaax Mblock,
Arduino IDE, Ha s3eikax Scratch, C, Python, micro Python). Kak
MUHUMYM OJIMH U3 KOHTPOJIJIEPOB UMEET BCTPOCHHYIO
OTIepalMOHHYIO cucTteMy, BecrpoeHHble Wi-Fi u Bluetooth, mopt mis
MOAKIIOYEHUS MTOCJIEI0BATEIbHO COETUHAEMbIX BHEITHUX
ycTpoicTB (He MeHee 20 OHOBPEMEHHO MOKITI0YaEeMbIX
ycTpoiicTB). Kak MUHMMYM OJIMH U3 KOHTPOJIJIEPOB UMEET
BO3MOKHOCTh OJJHOBPEMEHHOM 3aMKCU HE MEHEE 8 Mporpamm, ¢
BO3MO>KHOCTBIO MEPEKIIIOUCHUS MEX 1y HUMU. Kak MUHUMYM OJIUH
13 KOHTPOJUIEPOB UMEET MOJHOIBETHHIN auctuie (IPS),
MIO3BOJISTFOIINY BBIBOJIUTH JTAHHBIE C JATYMKOB B BHJIE TAOIUI] U
rpadukoB, a TaKke co3JaBaTh BCTPOCHHBIE B KOHTPOJLIEP
BUJIeOUTpbl. KOJIMUecTBO CEHCOPOB U UCIIOTHUTENBHBIX YCTPOUCTB,
BCTPOCHHBIX B OJMH M3 KOHTPOJUIEPOB, - He MeHee 10 mr. O6riee
KOJINYECTBO JIeMEHTOB B Habope He meHee 400 1mIT., B TOM 4Hcie
nmoAKII0YaeMbie Moynu: - Bluetooth Moyinb, - ABOMHOM maTymk
JIUHUY, - YIbTPAa3BYKOBOM JaTUUK PACCTOSHHUS, - JATUYUK I[BETA, -
JaTYMK KacaHUA JIEKTpOMEXaHu4Yeckul, - IR Mmoaynp, - MoTOp
MIOCTOSIHHOT'O TOKa C PEAYKTOPOM — HE MEHEE 2 IIIT., - CEPBOIIPUBO/I,
- MyJbT AUCTaHIMOHHOTO yripaBieHus IR. HaGop momkeH ObITH
YKOMILUIEKTOBaH aKKyMYJISTOpHBIMU Oatapesimu. [IporpaMMuoe
oOecrnieueHre, UCTIOIb3yeMOe Ui MPOrpaMMUPOBAHUS COOMPAEMBIX
POOOTOTEXHUYECKHX MOJETIeH U YCTPOMCTB, TOJIKHO OBITH
JOCTYIHO JJis OeCIIaTHOTO CKauMBaHUs U3 ceTu VIHTepHeT u
MOCJIEAYIOLIETO UCTIOIb30BaHUS.
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