HepequL oﬁopy;wBaHml, PaCXOoaHbIX MaTe€pHuajaoB, CPEIACTB oﬁyqumI U BOCIIUTAaHUSA NJIA o0ecneueHus (l)yHKIII/IOHI(IpOBaHI/Iﬂ

HEeHTPa 00pa30BaHUs eCTeCTBEHHO-HAYUYHOI HanpaBjeHHOCTH «Touka poctay
MBOY «COHLI Ne2 r.HukoJabckoe»

KonuyectBo
Ne HaumenoBanue Kparkue npuMepHble TEXHMYECKHE XapAKTEePUCTUKH
odopynoBaHus CAMHAN
OO0ecrieunBaeT BBIOJIHEHUE JTA00PATOPHBIX padOT HA YPOKaX MO OMOJIOTUU BOCHOBHOM IIKOJIE M MTPOEKTHO-
HCCJIEIOBATENLCKOM edarenbHocTH yyamuxcs. Kommiekranus: becipoBoiHOM MyJIbTHIATUHK 110 OUOJIOTHH € 6-10
BCTPOCHHBIMH JTATINKAMH:
Hatunk BnaxxHoctu ¢ auanazonom uzmepenus 0...100%
JlaTuuk OCBEIIEHHOCTH C AMANa30HOM u3MepeHus He yxxe yem oT 0 10180000 ik
Hatunk pH ¢ nuamazonom uzmepenus He yxe yem ot 0 1o 14 pH [atuuk Temneparypsl ¢ Juana3oHoM
u3MepeHus He yxxe uem ot -20 10
+140C
JlaTuuk 3IeKTpONpOBOAUMOCTH € AUarazoHaMu u3mepenus He yxe yeM oT 0go 200 mxCwm; ot 0 10 2000 MxCwm; ot 0
710 20000 MKCM 3 .
aTYHK TeMIIepaTyphbl OKPYKaIoIIel CpeIbl C TMana3oHOM U3MepeHus Heyxe uyeM oT -20 mo +40
Hudposas maboparopust A patyp py HICH CpEabl € 1 p y A
AKkceccyaphl:
1.| mo Guonoruu .
Ka6ens USB coennnutenbHbIN
(yueHunueckas) - .
3apsigHoe yerpoiictBo ¢ kabenem miniUSBUSB A nantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO M0 3Kcmuyatanuu 1udpoBoit nabopatopun Llndposas Bugeokamepa ¢ METaITHIECKUM
HITaTUBOM, paspenienrne Hemenee 0,3 Mnukc
[TporpammMHoe obecriedeHue
Metoanueckue pekomeHaanuu He meHee 30 paboTYnakoBka
OO0ecneunBaeT BHIMIOJIHEHHE JTA0OPATOPHBIX padOT MO0 XMMHUHU HA YPOKaX B OCHOBHOM IIKOJIE U TIPOEKTHO-
MCCIIEIOBATENLCKOM IeATeIbHOCTH yuamuxcs. Komrnekramus:
BecnipoBogHOI MyNIbTHIATUMK 110 XUMHUU C 4-Msi BCTpOSHHBIMU AaTunkamu:Jlatunk pH ¢ nuamnazoHoM u3MepeHus He
yxke yem ot 0 1o 14 pH
JlaTuuk BBICOKOH TeMIepaTypsl (TEpMONApHBIN) ¢ TUana30HOM U3MepeHHusHe yxe uyeM ot -100 qo +900C
JlaT4rK 37EKTPOIPOBOAUMOCTH C AMana3zoHaMu u3mepeHus He yxe yeM oT 0mo 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0
[Mudposas mabopaTopust mo
2. 10 20000 MkCm 3wt

XUMUU (YIEHUUECKas)

JlaTuuk Temneparyphbl IJIATHHOBBIN C AUana3oHOM U3MepeHus He yxe yemort -30 1o +120C
OTnenbHbIe JATYUKH:

JlaT4rK ONTHYECKON IITOTHOCTH 525 HMAKCECCyaphI:

Kab6ens USB coennnutenbHbIi

3apsiiHoe yerpoiictBo ¢ kaberem MiniUSBUSB A nanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO 1O 3KCILTyaTaluy udposoi 1adoparopurHabop 1abopaTopHON OCHACTKH




[TporpammMHoe obecrieueHue
Metoanueckue pekomenaanuu He menee 40 paborHanuune pycckos3bpIaHOTO caiita nogaep:xku Hamnune
BUJICOPOJIUKOB.

[{udposas mabopaTopusino
¢busnke (yaeHu4eckas)

ObecneunBaeT BHIMOIHEHUE SKCIIEPUMEHTOB 110 TeMaM Kypca pusnku. Komriexranus:
becripoBogHON MyIBTHAATYUK 11O (PU3UKE C 6-10 BCTPOSHHBIMU JaTuukamu: L{udpoBoil faTuuk TeMieparypsl C
JIMara3oHoM U3MepeHus He yxe ueM oT -20 qo 120C
[{udposoii gaTunk abCOTOTHOTO AaBICHUS C AMana3oHoM u3MepeHus Heyxe gem ot 0 1o 500 kIla
JlaTurK MarHUTHOTO MOJIs ¢ AUANa30HOM U3MepeHus He yxe ueM oT -80 1080 mTn
JlaTuuk HanpsKeHUs ¢ Auana3oHaMy U3MEPEHHs He yxke ueM oT -2 10 +2B ;0T -5 no +5B; ot -10 no +10B; ot -15 no
+15B
JlaTuuk Toka He yxxe 4eMm oT -1 1o +1A
JlaTuuk akcenepoMeTp ¢ IoKazaTessIMi He MeHee ueM: £2 g; +4 g; +8 gOTaenbHbIe yCTPOHCTBA:
USB ocuumnorpad e menee 2 kanana, +/-100BAxceccyapsi:
Kabens USB coeauHUTETHHBIIM
3apsinHoe yerpoiicto ¢ kadenem miniUSB USB Anantep Bluetooth 4.1 Low Energy
KonctpykTop 1utst mpoBeieHUs SKCIIEPUMEHTOB
KpaTkoe pykoBoACTBO MO 3KCIUTYaTanuu uudposoit tabopatopuullporpaMmmuoe obecrieueHme
MeTtonnyeckue pekomenaanuu (40 pabor) Hannumne pycckos3plyHOro caiita noajaepxkkrnHannyme BUI€OpOIMKOB.

3 mT.

HoytOyx

®dopm-(pakTop: HOYTOYK;

Kectkas, HeoTKIIIOUaeMas KiaBuatypa: Haauuue; Pycckas packiiajgka KjlaBUaTyphl: HaJIUUKE;

Jnaronains skpaHa: He MeHee 15,6 nroitmoB; Pa3pemenue skpana: He MeHee 1920x1080

nukceneit; Konmmaectso simep npoueccopa: He meHee 4; KonmdyecTBo MoTOKOB: HE MeHee §;

ba3oBas TakTroBas yacrora npoueccopa: He MeHee | I'T'n; MakcumanbpHas TakToBasi 4aCTOTa IPoLieccopa:

He meree 2,5 I'T; Kam-namsates nporieccopa: He MmeHee 6 MOaiiT;

OO0beM ycTaHOBIIEHHOH olepaTUBHON naMaTu: He MeHee 8 ['0aiiT; O0beM nojiepKuBaeMoi onepaTUBHON
namsTH (U1 BO3MOXKHOCTHUPACHINPEHNUs): He MeHee 24 ['6ailT;

O0wem Hakonutens SSD: He menee 240 I'GaiiT;

Bpems aBTOHOMHOI paboTHI OT OaTapeu: He MeHee 6 4acoB;

Bec HOyTOyKa ¢ yCTaHOBJICHHBIM aKKyMYJsITopoM: He 6osee 1,8 kr; Buenmnuii unrepdeiic USB crannapra He
ke 3.0: He MeHee TPeXCBOOOIHBIX;

Buemnuit uarepgeiic LAN (ucnonp3oBaHue MepeX0JHIKOB HENIPETYCMOTPEHO): HATHIUE;

Hamname monysneii u uaTepdericoB (MCIONb30BaHUE MTEPEXOTHIKOB HempexycMoTperno): VGA, HDMI;
BecnipoBonnast cs3p Wi-Fi: Hannuue ¢ moanepxkkoit cranaapra IEEE802.11n unu coBpemeHHee;
Web-kamepa: nHamuune; MaHumyasTop "MbIIIb'": HATHYKE;

[IpenycraHoBieHHas ONEPAlMOHHAS CHCTEMA ¢ TpapUUECKUM I0JIb30BaTEIbCKUM HHTEpdericoM, oOecrieunBaroas
paboTy pacpoOCTPaHEHHBIX 00Pa30BaTEIBHBIX U OOIMIECUCTEMHBIX TPIJIOKEHUHN: HATTMYHE

2 1IT.

MOV (npunrep, ckaHep,
KOTIHD)

Tun ycrpoiictBa: MOV (¢hyHKIMK TIeyaTH, KONUPOBaHUs, CKaHUpoBaHuA); Popmar Oymaru: He MeHee A4;
I{BeTHOCTB: YepHO-OEIbIN;

1 mrT.




TexHos0OTHUs IEYATH: JIa3epHas
MakcumaipHoe paspereHue nedatu: He Meree 1200x1200 Touek;MuTepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

[{udposas mabopaTopusino
PKOJIOTHH

ObecneunBaeT MpPoBeJCHNE YIeOHOTO HKOJIOTHIECKOT0 MOHUTOPUHTa HHCTPYMEHTAIbHBIMEI MeTojamu. Habop
MPUMEHSIETCS IPU U3YUCHHUH

9KOJIOTHH, OMOJIOTHH, XUMHH, reorpaduu v IpUpOIOBEICHHUS, a TAKXKE /U UHIMBUyaIbHBIX UCCIIEI0BAHUS U
MPOEKTHOM NeSTENIbHOCTH HIKOJIbHUKOB.

Kommnekranus: becripoBogHON MyIbTHAATYHK MO SKOJIOTHUYECKOMYMOHUTOPHUHTY € 8-10 BCTPOCHHBIMU JATYHKAMMU:
JlaTuuk HUTpaT-HOHOBJlaTUMK XJTOPHUI-HOHOB

Harunk pH ¢ auanazonom m3mepenus He yxe ueM ot 0 10 14 pHJlaTunk BIa)KHOCTH € AMANa30HOM H3MEPEHHS
0...100%

JlaTuuk OCBEIICHHOCTH C JIMANa30HOM H3MepeHus He yke 9yem oT 0 10180000 nx

JlaTuuk Temmnepatypsl ¢ [uana3oHoM U3MepeHust He yxe yeM oT -20 110

+140C

JlaTuuk 3MeKTpONpOBOAUMOCTH € AUarazoHaMu u3mMepenus He yxe yeM oT 0go 200 mxCwm; ot 0 10 2000 MxCwm; ot 0
10 20000 MmxCwm

JlaTuuk TeMmnepatypbl OKpYy>Karoliei cpeibl ¢ quana3oHoM u3MepeHust Heyxe dem ot -20 1o +50C

OTtnenbHbIE JaTUNKU:

Jlatuuk 3ByKa ¢ GyHKIMEH HHTErPUPOBAHUS C TMAIa30HOM M3MEpeHussyacToT He MeHee yeM oT 50 I'm no 8 kI';
JlaTyuk BIIQXKHOCTH MOYBBI C JIMana30HOM u3MepeHus He yxxe ueM oT 0 1050%

Jaruuk kuciopoja ¢ quamazonom usmeperus ot 0 1o 100%/latark onTHYecKoi MIOTHOCTH 525 HM

Jatumk ontuyeckoi miotHocTy 470 HM

Jatauk TypOuauMeTp ¢ quana3zoHoM uaMeperus He yxe yeM ot 0 qo 200NTU

JlaTymk OKKCH yriepojia ¢ Juana3oHoM u3mepeHus He yxxe ueM ot 0 1o 1000ppm

AKkceccyapsr:

Kabenp USB coeaunuTenbhbii (2 mr.)

3apsgHoe yerpoiictBo ¢ kabenem MinNitUSBUSB Ananrep Bluetooth 4.1 Low Energy

CrepiKeHb JUIS 3aKPETUICHHS JaTIYHNKOB B IITATHBE

Kpartkoe pykoBOJICTBO 1O 3KcITyaTanuu 1udpooit nadopatopuullporpammuoe obecneuenue

Meroandeckue pekomeHnnanuu He MeHee 20 paboTYmakoBka

Hanuyne pyccKos3pIYHOrO caiiTa noIep:KKH, HATMYUE BUICOPOIHKOB.

1 mT.

. Muxpockomn nudpoBoi

Tun Mukpockomna: 6uonorndeckuii Hacagka MUKpocKoIia: MOHOKYJISIpHAs

Haznauenue: nabopaTtopHblit

Mertoa uccrieoBaHus: CBETIOE 1mosie Marepuan ONTHKH: ONTUYECKOE CTEKIIO
VYBenuuenne Mukpockora, kpat: 64 — 12800xkynsper: WF16x

OO6wexTuBsl: 4x, 10x, 40xs (moanpyxuHeHHbIH ) PeBoIbBepHast rojoBKa: Ha 3 00bEKTHBA
Twum moacBeTKH: 3epKajio WM CBETOANO PacnonokeHne moACBEeTKH: BEPXHS U
HIDKHsSIMaTepuai Kopiyca: MeTajll

2 IIT.




[TpeameTHsIii cronmuk, mm: 90
Ucrounuk muranus: 220 B/50 I'iUucno merammkceneit: 1

B Habop BxomsT Bechl 1aboparopHbie anekTpoHubie 200 r, cnupToBKa

nabopaTopHasi, BOpOHKA KOHUYECKasl, MajlouKa CTeKIsHHas, npooupka [1X-14 (10 mTyk), cTakaH BBICOKHM C
HocukoM BH-50 ¢ meTkoi#t (2 mTykw), MWIMHIP U3MEepUTENbHBIN 2-50-2 (CTEKIISIHHBIN, C MPUTEPTOM KPBIIIKOH),
mTaTUB A1 Ipodupok Ha 10 THE3, 3aKUM MPOOMPOUYHBIH, IIMATENb- JoXKedKa (3 mTyKH), Habop GIaKOHOB AJIs
XpaHEHHs PacTBOPOB U peakTuBOB (00BbeM (hrakona 100 mi - 5 KoMIIEKTOB 110 6 MTYK, 00beM

¢dnaxona 30 mi - 10 KOMIUIEKTOB 110 6 ITYK), MAJTUHIP U3MEPUTEIBbHBINA ¢ HOCUKOM 1-500 (2 mTykn), cTakan

8. BeIcOKHH 500 mit (3 mTykn), HAOOP epIIei ISt MBIThS TOCY/IBI (€pII ISt MBIThSI IPOOUPOK - 3 MITYKH, €PIII IS I .
Ha6op OI'D no xumun MBIThsI KOJIO - 3 IITYKH), Xanat Oenblii X/0 (2 mWTyKH), IepyaTku Pe3NHOBBIEXMMUYECKUE CTOMKHE (2 ITYKH), OUKH
3amuTHbIE, GrabTpbl OyMakHbie (100 mTyk), roprouee s cruptoBok (0,33 ).
B cocraB HaOOp BXOAAT peaKTUBBL: ATIOMHUHUH, XKele30, COMSTHAst KHCI0Ta, METUIOPAHK, (heHONPTaIeHH, aMMHAK,
MEPOKCU/T BOJIOPOa, HUTPAT cepedpa u Apyrue; B oOIIeH CI0KHOCTHU - 44 pa3NTUYHbBIX BEIIECTB, UCIIONb3YyEeMbIX IS
COCTaBJICHUS] KOMILJIEKTOB PEAKTUBOB IIPU IIPOBEIACHUU
9K3aMEHAIIMOHHBIX YKCIEPUMEHTOB 110 KYPCY HIKOJIbHON XUMHUH.
PobGoToTexHuueckuii HabOp MpeIHa3HAYEH 715 U3YYCHHS] OCHOB POOOTOTEXHHUKH, JACTANCH, Y3II0B  MEXaHU3MOB,
HEOOXOTUMBIX JJIsl CO3/IaHus POOOTOTEXHIUUECKUX YCTporcTB. Habop mpencTaBmnsier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COE/IMHUTEITBHBIX IIEMEHTOB M JIEKTPOTEXHMIECKUX KOMIIOHEHTOB. HaGop mo3BossieT coGupaTh (M IporpaMMHUpOBAaTh
coOHpaeMble MOJIENH), U3 HJIEMEHTOB BXO/SIINX B €r0 COCTAB, MOJIEIIH MEXaTPOHHBIX H POOOTOTEXHUYECKUX YCTPOUCTB C
ABTOMATU3UPOBAHHBIM YIIPABJIICHUCM, B TOM YHUCJIC HA KOJICCHOM X0y, a TaKKE KOHCprKHI/Iﬁ, OCHOBAHHBIX Ha UCIIOJIb30BaHUHU
niepesay (B TOM YHCIIE YEPBAYHBIX M 3y0UATHIX), @ TaK K€ PhIYAroB. CBETOAMOIHBIN MaTPHYHBIN UCIUIEH ¢ GEII0i MOACBETKOM Ha
KOHTpOJIIEpe.
KonmyecTBO MOpTOB BBO/Ia/BBIBO/IA HA KOHTPOILIEPE HE MeHee 6
OGpasoBaresbHbIA KonunuectBo kHOMOK HE MeHee 4
KOHCTPYKTOD I IPAKTUKA | OOIee KOJIMYECTBO JIEMEHTOB: He MeHe 520 1T., B TOM YHCIIE.
0. |6104yHOTO 1) nporpamMmupyeMslii GJI0K YIIpaBIICHHs, KOTOPBIH MOXET paboTaTh AaBTOHOMHO U B IOTOKOBOM PEXKUME; I .
MPOrPaMMHUPOBAHHUS C 2) CepBOMOTOPEI;
KOMILJIEKTOM JTATYMKOB 3) nmarumk cuibl;
4) naT4UK PacCTOSHUS;
5) nmaruuk uBera;
6) akkymynstopras Garapes;
7) TlnacTUKOBBIE CTPYKTYPHBIE JIEMEHTHI, BKIIKOYask TIEPHOPUPOBAHHBIE JIEMEHTBI: OAJIKH, KYOUKH, OCH U BAJIbI,
COCIMHHUTEIIBHBIC DJIEMCHTEI K OCAM, HICCTCPHH, IPEAHAZHAYCHHBIC 11J11 CO3JaHUA YEPBAYHBIX U 3Y6‘IaTBIX nepeaay,
COCZMHUTEIIBHBIC M KPETIC)KHBIE DICMEHTB;
[IporpamMmmHOe obecredeHne, HCIOoIb3yeMOoe Ul IPOrPaMMHUPOBAHUSI COOMPAEMbBIX POOOTOTEXHHIECKUX MOJIEIICH U YCTPONCTB,
JOCTYITHO /ISl CKauMBaHus u3 cetd MHTepHeT.
10 OO0pa3oBarenbHbIil Habopno | KoMIIekT A n3ydyeHus: OCHOB 3JIEKTPOHUKH U pOOOTOTEXHUKH 2 e

MCXAaHUKC, MCXaTPOHUKE U

Habop nomkeH ObITh IpeAHAa3HAYEH IS IPOBEICHUS YUCOHBIX 3aHATHH MOJIEKTPOHUKE U CXEMOTEXHHUKE C LIEJIbIO




POOOTOTEXHUKE

U3y4eHHs Haubosiee pacIpOCTPaHEHHON JIEMEHTHOM 0a3bl, MPUMEHIEMOM 11 HHKEHEPHO- TEXHUYECKOTO
TBOPYECTBA YJAILIUXCS M pa3padOTKu y4eOHBIX Mozesei poooToB. Habop H0omKeH Mo3BOIIATh yUaluMcs Ha
IPAKTUKE OCBOMTH OCHOBHBIE TEXHOJIOIMU IMPOEKTUPOBAHUS pOOOTOTEXHUUYECKMX KOMILJIEKCOB Ha MpuMepe Y4eOHbIX
MoJieneil poOOTOB, a TaKKe U3yYUTh OCHOBHBIE TEXHUUECKUE PEIICHHS B 00J1aCTH KHOCPHETUIECKHUX H
BCTPAaUBAEMBbIX CUCTEM.

B cocraB xoMIiekTa JOKEH BXOAUTh HA0OP KOHCTPYKTHBHBIX AJIEMEHTOB /7151 COOPKM MaKeTa MaHUITYJISIIHOHHOTO
po60Ta, KOMIUIEKT METANTMIECKUXKOHCTPYKTUBHBIX 3JIEMEHTOB JJIs1 COOPKM MaKeTa MOOMIBHOTO podoTa u T.11.B
COCTaB KOMIUIEKTA BXOJUT HAOOP 3JIEKTPOHHBIX KOMIIOHEHTOB /ISl U3Y4E€HUSI OCHOB JIEKTPOHUKU M CXEMOTEXHHKH, a
TaKXe KOMIUIEKT IPUBO/IOB U JaTYMKOB PA3IMYHOrO TUIA JUI Pa3pabOTKU poOOTOTEXHUUECKUX KOMIUIEKCOB.

B cocraB komIiekTa JOHKHO BXOJUTh: MOTOPBI C SHKOJAEPOM - HE MEHEE211IT, CEPBOIPUBO/]] OOJIBILION - HE MEHEE
41T, cCepBONPUBO/] MAJIBIN - HE MeHee 21T, UHPpaKpacCHBINA JATYUK - HE MeHee 31T, yIbTPa3ByKOBOU

JIaTYMK - HE MEHee 31T, JaTYMK TEMIIEpaTyphl - HE MeHee 11T, JaTYMKOCBEIIEHHOCTH - He MeHee 11T, Habop
3JIEKTPOHHBIX KOMIOHEHTOB (PE3UCTOPbI, KOHJEHCATOPbI, CBETOUO/IbI PA3IMYHOTO HOMHMHAIA), KOMIUIEKT
IIPOBOJOB I OECIIaeyHOro MPOTOTUIMPOBAHUS, I1JIaTa

OecriaeuHOro NPOTOTUIIMPOBAHUS, AKKYMYJISTOP U 3apsHOE YCTPOHCTBO. B cocTaB KOMIIIEKTa JOHKEH BXOAUTh
IPOTPaMMHUPYEMBIH KOHTPOJLIEp, porpaMmmupyemsblil B cpene Arduino IDE unm ananorndaex cBoOOHO
pacIpocTpaHsieMbIX cpefax pazpaboTku. IIporpaMmupyemMblii KOHTpoOJUIEp JODKEH 00s1aaTh HOPTAMU TS
MOJIKJIFOUEHUS IIU(PPOBBIX U aHAJIOTOBBIX ycTpoicTs, uHTepdeiicamu TTL, USART, I2C, SPI, Ethernet, Bluetooth nnu
WiFi.

B cocraB kommiekTa JOHKEH BXOJIUTh MOJIYJIb TEXHUYECKOTO 3PEHHUS, MIPEICTABISIIOIINN COO0M BRIYUCIUTEIBHOE
YCTPOMCTBO CO BCTPOCHHBIM MUKPOIIPOIIECCOPOM (KOJI-BO SA€p - HE MEHee 41T, 4acToTa si/ipa HE MeHee

1.2 I'Tu, o0vem O3V - He meHee 512M6, 00beM BCTpOeHHOM naMaTu - HeMeHee 81'0), HHTerpupoBaHHON KaMepoi
(MakcuMaJIbHOE pa3perieHne

BU/JICOTIOTOKA, NepeiaBaeMoro 1no untepdeiicy USB - He menee 2592x1944en.) u ontuueckoit cucreMoil. Moaynb
TEXHUYECKOT0 3pEHUS JI0JKEH 001aJaTh COBMECTUMOCTBIO C PA3JINYHBIMU TPOrPAMMUPYEMBIMU KOHTPOJIIEPAMH C
nomortisio uaTepderico - TTL, UART, 12C, SPI,

Ethernet. Motyib TEXHHUYECKOTO 3peHUS JOJKEH UMETh BCTPOEHHOE IPOrpaMMHOE 00ecIieyeHne Ha OCHOBE
OTIepallMOHHOM cucTeMbl Linux, MO3BOJISIONIEE OCYHIECTBISTh HACTPOHKY CHCTEMbI MAIIMHHOTO 00y4YEeHHUS
napaMeTpoB HEHPOHHBIX ceTel 1Is1 OOHApYKEeHUsI OOBEKTOB, ONPEACICHUSINX TapaMeTPOB U JalibHeHIei
UACHTU(DUKAIIH.

KommiekT nomken odecrneuynBaTh BO3MOKHOCTh U3YUE€HHUSI OCHOB pa3pabOTKU MPOTrPAMMHBIX U alapaTHBIX
KOMIUIEKCOB MHXEHEPHBIX

cucrteM, pemieHuit B cpepe "MHTepHeT Bemieir", a Takke perieHnit B 001acTUpoOOTOTEXHUKH, UCKYCCTBEHHOTO
MHTEJJIEKTA ¥ MATMHHOTO 00y4€eHusl.

11.

O0pazoBaTenbHBINA HAOOP IS
M3yUCHUS
MHOTOKOMIIOHEHTHBIX

POOOTOTEXHUUECKUX CUCTEM

OO6pa3oBaTebHbII KOMIUIEKT J0JDKEH OBITh MPeIHA3HAUEH IS U3YYEeHHUSI POOOTOTEXHUYECKUX TEXHOJIOTHI, OCHOB
WH()OPMAITMOHHBIX TEXHOJOTUN UTEXHOJIOTHI MPOMBIIIJICHHON aBTOMAaTHU3allUH, & TAK)KE TEXHOJIOTHMA
MPOTOTUIIUPOBAHUA U AAAUTHUBHOT'O ITPOU3BOACTBA.

B coctaB KoMIUIeKTa JOJKHO BXOJIUTH!

11.




U MaHHUITYJISIIMOHHBIX
[pOOOTOB.

1) NHTemieKTyaabHbIA CEpBOMOYIb C HHTETPHPOBAHHON CUCTEMOH yIpaBIICHUS], IIO3BOJISIONICH 00bEANHSTS
CEepBOMOMYJIH APYT C APYTOM MOTOCIEI0BATEIILHOMY HHTEep(eiiCcy - He MeHee 61T;

PoOoToTexH1UECKUil KOHTPOJUIEP MOAYJIBHOTO TUIA, IPEACTABIISIFOINIACO00N OJHOIUIATHBIM MUKPOKOMIIBIOTED C
OTIEepaLIMOHHOM cucTeMoil Linux,00benHeHHbIH ¢ nepudepuiHBIM KOHTPOIIIEPOM C TIOMOIIBIO TUIATHI PACIIMPEHUS.
PoOoToTexHruecKuil KOHTPOJUIEP TOJKEH YOBIETBOPSTH TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO sEp
BCTPOCHHOTO MUKPOKOMIIBIOTEpA - HE MeHee 4, TakTOBast 4acToTa s1apa - He menee 1,2 [T, oovem O3V - He meHee
512 M6, nanuune uatepdeiicos - SPI, 12C, 12S, TTL, UART, PWM, ntudpoBsie 1 aHAIOTOBBIE TIOPTHI JIJIs
MOJKJIIOUYEHUS BHEITHUX YCTPOUCTB, a Tarke WiFi nim Bluetooth ans koMmMyHHMKanMy co BHEIIHUMH YCTPOHCTBAMHU.
PoOoToTexHrueCKuil KOHTPOJLIEp 10JIKEH 00eceyuBaTh BO3MOKHOCTh IIPOIrPaMMHUPOBAHUS C IIOMOIIbIO CPE/ICTB
s1361k0B C/C++, Python u cBo601HO pacnipoctpansemoiicpensl Arduino IDE, a Takke ynpaBieHUs MOJICIAMU
POOOTOTEXHUYECKUX CUCTEM € IoMolbIo cpesibl ROS.

3) BblunciIuTenbHbIH MOIYIIb CO BCTPOSHHBIM MHUKPOKOHTPOJIJICPOM - HE MeHee 11T, BeruucauTenbHbIi MOTYIb
JIOJDKEH 00J1a1aTh BCTPOEHHBIMU LIU(PPOBBIMU NTOPTAaMHU - HE MeHee 1 21T ¥ aHAJIOTOBBIMU ITOpPTaMH- HE MeHee 1 21uT.
BrrarcnuTenbHBIN MOTYJTh JODKEH 0071a/1aTh BCTPOSHHBIM MOJTyJIeM OecripoBOIHOM cBsizu Thna Bluetooth u WiFi
JUISL CO3JIaHMs allapaTHO- IPOrPaMMHBIX PEeLIeHUH U "yMHBIX/CMapT"-yCcTpOICTB /Ui pa3paboTKH pelieHuit
"NuTepuer Benieil".

BbruucnuTenbHblil MOy b JOIDKEH 00J1aaTh COBMECTUMOCTBIO CliepU(epriHbIMU TUIaTaMU IS

noaktoueHus k cetu Ethernet u mokitoueHust BHEIIHEW CUIIOBOM Harpy3KH.

4) Mozynb TEXHHYECKOTO 3pSHUs, IPEICTABIISIONIINA COO0W YCTPOHCTBO Ha 0a3e BBIYUCIHTEILHOTO
MHUKPOKOHTPOJIIEPA U HHTETPHPOBAHHON KaMepbl, 00eCreunBaroIiee paclio3HaBaHue MPOCTEHINX H300pakeHNH Ha
MOJTyJie 3acyeT COOCTBEHHBIX BBIYMCIUTEIbHBIX BO3MOXKHOCTEH - HE MeHee 11T; Moaylib TEXHUUECKOTO 3peHHS
JIOJDKEH 00€ecTeunBaTh BO3MOXKHOCTh OCYIIECTBIISITH HACTPOUKY AKCIO3UINH, Oananca 6emnoro, HSV cocrasnsromnux,
IoIaau oOHapyKMBaeMO 00JIaCTH U300paKeHUs!, OKPYTJIOCTH OOHAPYKUBaeMOM 001acTu n300paxeHus,
MIOJIOKEHHE OOHAPYKUBAEMBIX 00J1aCTel OTHOCUTEIBHO JIPYT Apyra

Mozynb TEXHUYECKOTO 3peHHs JOoJDKeH UMeTh BecTpoeHHble nHTepdeiicel - SPl, UART, 12C nnu TTL nna
KOMMYHHKAIHH JPYT C JPYrOM WIMBHEITHHUMHU yYCTPOHUCTBAMHU.

5) KoMIuieKT KOHCTPYKTHBHBIX 2JIEMEHTOB U3 METaJlIa JUIsi COOPKH MOACITMMAaHHITYISTOPOB - HE MeHee 11T,

6) KoMIeKT 31eMeHTOB /11 COOPKH BaKyyMHOTO 3axBaTa - He MeHee 1 mT.O0pa3oBaTe/ibHbIH POOOTOTEX HUUECKUI
KOMIIJIEKT JIOJDKEH CoJepKaTh Habop OMOINOTEK TPEXMEPHBIX MOJIENIe! sl MPOTOTUITMPOBAHUS MOJIeNIei
MOOWJIBHBIX 1 MAaHHITYJISIIIUOHHBIX pOOOTOB pa3IMYHOTO THIIA. B cocTaB KOMIUIEKTa JTOJKHBI BXOAUTH HHCTPYKITHH
U METOJIMYECKHE YKa3aHUs MO pa3paboTKe TPEXMEPHBIX MOEIe MOOMIBHBIX POOOTOB,

MaHHITYJISIITHOHHBIX POOOTOB € Pa3IMYHBIMU TUTIAMHA KHHEMATHKH (YTIIOBassKHHEMATHKA, TUIOCKO-TIapaielIbHas
KWHEeMaTHKa, Jenbra-knHematnka, SCARA min peryakHas KnHeMaTHKa, miargpopma CTroapTa u T.IL.).
OO0pa3zoBarenbHbI POOOTOTEXHUIECKHI KOMILIEKT TOJHKEH COIEePKaTh HHCTPYKIIUH TI0 TIPOCKTUPOBAHUIO pOOOTOB,
MHCTPYKLIUU ¥ METOJUKHU OCYIIECTBICHNUS MH)XEHEPHBIX PAacueTOB MIPU MPOSKTHUPOBAHUY (pacyeThl HArPy3KU U
MOMEHTOB, pacueT MOIHOCTH NIPUBOJOB, pacyeT MapaMeTPOBKMHEMATHKH U T.I1.), MHCTPYKLIUU 10 pa3paboTKe CUCTEM
yIIpaBJIEHUS U IPOrPAMMHOI0 00ecrieueH s Ui yIpaBIeHUs] poOOTaMH, HHCTPYKLUHU U

METOAMKH IO Pa3pabOTKe CUCTEM YIIPABJIEHHUS C 2JIEMEHTAMUHCKYCCTBEHHOIO HHTEJUIEKTAa U MAIIMHHOTO OOYyUYEHMSL.




