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

HEeHTPa 00pa30BaHUs eCTeCTBEHHO-HAYYHOI HanpaBjaeHHOCTH «Touka poctay
MBOY «COHLI Ne2 r.HukoJabckoe»

KoumnuecrBo
Ne HanmenoBanue Kparkue npuMepHble TeXHMYeCKHE XapAKTEePUCTUKH —_
000opynoBaHus ¢AMHAN
OO6ecrnieunBaeT BBINOJIHEHUE JTA00PATOPHBIX pabOT HA YPOKaxX Mo OMOJIOTMU BOCHOBHOM IIKOJIE U IPOEKTHO-
HCCJICIOBATEILCKOM iesTenbHOCTH yuyamuxcs. Kommiekranus: becpoBoiHOM MyJIbTHIATYMK 110 OUOJIOTHH C 6-10
BCTPOCHHBIMU JAaTUUKAMU:
Hatuuk BnaxxHoctu ¢ auanazonom uzmepenus 0...100%
JlaTuuk OCBEIICHHOCTH C JIMANa30HOM H3MepeHus He yxke 9yem oT 0 10180000 ik
Hatuuk pH ¢ nuanazoHom uzmepenus He yxxe yem ot 0 1o 14 pH JlaTuuk Temreparypsl ¢ 1Mana3zoHOM
u3MepeHus e yxe uem ot -20 10
+140C
JlaTyrK 37€KTPONPOBOAUMOCTH C AMana3oHaMu u3mepeHust He yxe ueM oT 010 200 mxCwm; ot 0 10 2000 MxCwm; ot 0
710 20000 MkCM 3 wr.
aTYUK TEMITEPATypPhl OKPYKAIOIIEH CPebl ¢ INaNa30HOM H3MepeHus Heyxe deM ot -20 mo +40
Hudposas maboparopust A patyp PYAAIOIICH CPEIEL € 1 p y a
AKkceccyapsl:
1.| mo Ouonoruun .
Kab6ens USB coenuauTeIHHBIN
(yueHunueckas) . .
BapsiaHOe yerpoiicTBo ¢ kabenem miniUSBUSB A nantep Bluetooth 4.1 Low Energy
Kpartkoe pykoBoCTBO 10 dKcIuTyaTanuu nudpoBoii nadbopatopun L{ndposas BugeokaMepa ¢ METAITTHYECKUM
HITaTUBOM, pa3peuienue Hemenee 0,3 Mmuke
[IporpammHuoe obecnieueHue
Metoanyeckue pekomerianuu He MeHee 30 paboTYmakoBKa
ObecneunBaeT BHINOIHEHUE JJAOOPAaTOPHBIX PadOT MO XMMUHU HA YPOKAX B OCHOBHOM IIKOJIE M TPOEKTHO-
HCCIIEIOBATEIIHCKON ACATENBHOCTH yyanmxcs. Kommexramms:
BecnipoBoiHON MYIBTUIATYMK IO XUMHUH € 4-Msl BCTpOGHHBIMU aTurkaMu: [latunk pH ¢ nquanazoHoM u3mepeHust He
yxke yem oT 0 1o 14 pH
JlaTuuk BBICOKOM TemrepaTyphl (TEpMOMapHBI) ¢ TMana3oHoM u3MepeHusHe yxe yeM ot -100 qo +900C
JlaTymK 37€KTPONPOBOAUMOCTH C AManazoHaMu u3mepenus He yxe ueM oT 010 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0
Hudposas naboparopus mno
2. 10 20000 MxCwm 3 mr

XUMHH (ydeHUYEecKast)

JlaTuuk Temneparypsbl IJIATUHOBBIN C AUAa30HOM U3MepeHus He yxe yemort -30 no +120C
OTnenbHbIe JaTYNKH:

JlaTuuk onTHYECKO# MIOTHOCTH 525 HMAKCecCyaphl:

Ka6ens USB coequHuTENBHBIN

3apsgHoe yerpoiictBo ¢ kabenem MiNiIUSBUSB A nanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBoICTBO 10 dKCIUTyaTauu mudpopoii sabopatopurnHabop nabopaTopHON OCHACTKH




[IporpammHuoe obecrieueHue
Metoandeckue pekomeHnnanuu He MeHee 40 paboTHanmu4une pycckos3bIaHOTO caiTa nojiep:kku Hanmmdue
BUICOPOJINKOB.

[{udpoast mabopatopusirio
(busnke (yueHu4yecKas)

OO6ecnieunBaeT BBIIOJIHEHUE KCIIEPUMEHTOB 110 TeMaM Kypca gu3uku. Komrnekranusi:
BecnipoBoiHOM MyIbTHAATYHK 1O (PU3KKE C 6-10 BCTpOSHHBIMH JaTuukamu: L{udpoBoii naTunk Temmeparypsi ¢
JIMana3oHoOM U3MepeHus He yxke yem ot -20 go 120C
udpooii qaTunk aOCOMOTHOTO JABJICHHUS ¢ JUAMa30HOM u3MepeHus Heyxe uyeM ot 0 qo 500 kI1a
JlaTyuK MarHMTHOTO MOJIA C TUAa30HOM MU3MEpeHHs He yxe yeM oT -80 1080 mTn
JlaTuuk HanpspKeHUs ¢ AMana3oHaMu U3MEpEeHUsl He yxke ueM oT -2 110 +2B ;ot -5 go +5B; ot -10 1o +10B; ot -15 1o
+15B
JaTtunk Toka He yxe uem ot -1 1o +1A
JlaTuuk akcenepoMeTp ¢ oka3aTessiMHi He MeHee yeM: +2 g; +4 ¢; £8 gOTnenbHbIe yCTPOCTBRA:
USB ocummnorpad He meHee 2 kanana, +/-100BAxkceccyapst:
Ka6ens USB coequHuTENIBHBIN
3apsimHoe yerpoiictBo ¢ kabenem miniUSB USB Anxantep Bluetooth 4.1 Low Energy
KoucTpykTop amnst mpoBeAeHHs SKCIIEPUMEHTOB
Kpartkoe pykoBo1cTBO 110 3KCIuTyaTauu 1udposoit maboparopunllporpammuoe obecrneuenme
MeTtoauueckue pekomeraanuu (40 pabot) Hanuure pycckos3pIYHOTO caiita noaaepkuHamndne BUIEOpOIUKOB.

3 miT.

HoyTt6yk

®opm-PakTop: HOYTOYK;

XKectkast, HeoTKIIOYaeMasl KJlaBuaTypa: Hanmuue; Pycckas packiiajika KjaBUaTypbl: HaIU4He,

Huaronans skpana: He MeHee 15,6 mproiiMoB; Pa3pemienne skpana: He menee 1920x1080

nukceneit; Konnuectso sinep npoueccopa: He MeHee 4; KoindyecTBo MOTOKOB: He MeHee §;

baszoBas TakToBas yactoTa npoueccopa: He MeHee 1 I'T'; MakcuManbpHas TakTOBasi 4aCTOTA MPOLECCOpa: He
menee 2,5 I'T;Kam-namarte npoueccopa: He menee 6 MOaiiT;

O0beM ycTaHOBJIEHHOM olepaTUBHON namsATH: He MeHee 8 ['0aiiT; OO0beM moepKUBaeMon orepaTUBHOM
namsITH (JU1s BO3SMOXHOCTHPACIIUPEHUs): He MeHee 24 ['0aiiT;

O0wem nakonurens SSD: ne menee 240 I'0aiiT;

Bpewmst aBToHOMHO# paboTHI OT OaTapeu: He MeHee 6 Yacos;

Bec HOyTOyKa ¢ ycTaHOBIEHHBIM aKKyMyJsiTopoM: He Ooiee 1,8 kr;Buemnuii nunrepdeiic USB crangapta He
ke 3.0: He MeHee TPEXCBOOOTHBIX;

Bueunuit unrepgeiic LAN (Mcnoib30BaHUE EPEXOIHUKOB HETIPETYCMOTPEHO): HAJIHUUE;

Hanuune monyneit u unrepdeiicoB (MCnonbp30BaHue MepexoJHUKOB HenpeaycMoTpeno): VGA, HDMI;
becnipoBoanas cBsi3b Wi-Fi: Hannume ¢ moanepxkoit cranaapra IEEE802.11n uim coBpeMeHHee;
Web-kamepa: Hanmnune; MaHumyastop "MbIb": HATHYHE;

[TpenycraHoBieHHas onepanoHHas CUCTEMA C rpaUUecKUM M0JIb30BaTEIbCKUM HHTEp(elicoM, obecneunBaroas
paboTy pacnpocTpaHEHHBIX 00pa30BaATENBHBIX U OOIIECUCTEMHBIX MPUIIOKCHHI: HATNINE

MO®YV (npuntep, cKaHep,
KOIIUP)

Tun ycrpoiictBa: MOV (pyHkiuu nedyatu, KonupoBaHusi, ckanupoBanus);@opmar Oymaru: He MmeHee A4,
L[BETHOCTB: YepHO-OeTbIi;

1 mT.




TexHonorus nevaru: jgazepHas
MakcumaibHoe paspenienne nedatu: He MeHee 1200x1200 touek;Murepdeticer: Wi-Fi,
Ethernet (RJ-45), USB.

[{udposast mabopatopusirio
DKOJIOTUH

OObecneunBaeT NpoBeeHNEe Y4eOHOI0 HKOJIOTHYECKOr0 MOHUTOPUHIa HHCTPYMEHTaIbHbIMU MeTojaMu. Habop
NPUMEHSETCS TIPU U3yYCHUN

9KOJIOTHH, OMOJIOTUH, XUMUH, Teorpaduu 1 MPUPOJIOBEIACHHUS, a TAKXKe Ul WHANBHIYaTbHBIX HCCICIOBAHUS U
MPOEKTHOH IESATETbHOCTH MIKOJIBHUKOB.

Kommnekranus: becripoBogHON MyJIbTHAATYHK 10 3KOJIOTMYECKOMYMOHUTOPUHTY € 8-10 BCTPOCHHBIMU AATYMKAMMU:
JlaTuuk HUTpaT-uOHOB/laTUNK XJIOPUA-HOHOB

Hartuuk pH ¢ auanazonom usmepenus He yxxe ueM ot 0 10 14 pHJlaTunk BIa’)KHOCTH € AMANIa30HOM U3MEPEHMS
0...100%

JlaTuuk OCBEIIEHHOCTH C AMANa30HOM u3MepeHus He yxxe yem oT 0 10180000 ik

JlaTuuk TeMIepaTyphl ¢ TUana3oHoM U3MEpeHHs He yxe uyeM oT -20 110

+140C

JlaTyrK 37€KTPONPOBOAUMOCTH C AMana3oHaMu u3mepeHust He yxe ueM oT 010 200 mxCwm; ot 0 10 2000 MxCwm; ot 0
10 20000 MmxCm

JlaTuuk Temneparypbl OKpy Karolleil cpebl ¢ JuanazoHoM u3MepeHust Heyxe yem oT -20 1o +50C

OTnenbHbIe JATYUKH:

Jlatunk 3ByKa ¢ GyHKIMEH HHTETPUPOBAHUS C TMAITIa30HOM M3MepeHussyacToT He MeHee yeM oT 50 I'm no 8 kI';
JlaTuuk BIIQYKHOCTH TOYBBI C TMANIa30HOM U3MepeHus He yxke uem oT 0 1050%

Jatunk kucnopoaa ¢ quanazoHoM uzmepenus ot 0 1o 100%/{atunk onTuyeckoi MIOTHOCTU 525 HM

Jaruuk onrrryeckoi iotHoctr 470 HM

Jatuuk TypOuIuMeTp ¢ quana3oHoM u3mepeHus He yxxe ueM ot 0 o 200NTU

JlaTyrk OKKCH yTiiepo/ia ¢ Juarna3oHoM u3mMepeHus He yxe ueM ot 0 mo 1000ppm

AKkceccyapsl:

Kabenp USB coeauuuTenbhblii (2 mr.)

3apsigHoe yerpoiictBo ¢ kabenem minitUSBUSB Ananrep Bluetooth 4.1 Low Energy

CreprkeHb U1 3aKpeIyIeHUs JaTYMKOB B IITATUBE

Kpartkoe pykoBoIcCTBO 10 dKCIUTyaTauu udpoBoit naboparopunl Iporpammaoe obecrnieueHme

Metoaunueckue pekomeHaanuu He menee 20 paboTYnakoBka

Hanmame pyccKOsS3bIMHOTO CaifTa OJICPKKH, HATMIUE BUICOPOITHKOB.

1 mrr.

. Muxpockorn 1udpoBoit

Tun mukpockorna: ouonorndeckuit Hacagka MUKpOCKOITa: MOHOKYJISIpHAS

Haznauenue: nabopaTopHbIit

Meton uccnenoBaHus: cBeTioe nojie Marepuall ONTHKHU: ONTUYECKOE CTEKIIO0
YBenuyenune Mukpockorna, kpat: 64 — 12800xymnsapsr: WF16X

O6nexTuBs: 4%, 10x, 40xs (moanpyXxuHEHHBIN ) PeBombBEepHas TOJ0BKA: Ha 3 00BEKTHBA
Tun noACBETKHU: 3epKajio WIK cBeToAnoA PacronoxkeHne MoACBETKH: BEPXHSA U HYKHSAS
Marepuai Kopiryca: MeTajll

2 1IT.




[TpenmeTHbIii cTomuk, Mmm: 90
HUctoynuk nmuranug: 220 B/50 'mYucno meranukceneii: 1

B Habop BxomsT Bechl 1aboparopHsbie nekTpornabie 200 r, ciupToBKa

naboparopHasi, BOpOHKa KOHUYECKasl, ajnodyka cTekistaaast, npoodupka [1X-14 (10 mryk), crakaH BEICOKHH C
HocukoM BH-50 ¢ meTkoi#t (2 TyKH), HHIWHIP U3MEPUTEIbHBINA 2-50-2 (CTEKISHHBIN, C MPUTEPTON KPBIIIKOH ),
ITaTUB JUIs TpoOupok Ha 10 THE3 ., 3aKUM POOHPOYHBIH, HINATENb- JI0KedKa (3 mTyKH), Habop (IakoHOB IS
XpaHEeHUs PaCTBOPOB U peakTuBOB (00beM (irakona 100 mir - 5 KoMIUIEKTOB 110 6 ITYK, 00beM

¢akona 30 mut - 10 KOMIIIEKTOB 10 6 MTYK), LMJIMHIP U3MEPUTENbHBINA ¢ HOCUKOM 1-500 (2 mTyku), cTakan

8. BbIcokuit 500 mut (3 mTyku), HaOOp epiei AJi MBIThsI TOCY/IbI (€pII 1711 MBIThS IPOOUPOK - 3 MITYKH, €pII JIJIs 1 .
Ha6op OI'D o xumuu MBIThsI KOJIO - 3 IITYKH), Xanat Oenblii X/0 (2 WTyKH), IepyaTku Pe3NHOBBIEXMMUYECKUE CTOMKHE (2 MTYKH), OUYKH
3amuTHbIe, GUIbTphl OymMaxkHsie (100 mTyk), roprouee st ciuptoBok (0,33 ).
B coctaB Habop BXOJST peaKTUBBI: AIFOMUHHUIA, KENE30, COJISTHAS KUCIIOTa, METUIIOpaHK, (heHondTanent, aMMuax,
MEPOKCHUJ] BOJIOPOJIa, HUTPAT cepedpa U Apyrue; B 00IIeH CI0KHOCTH - 44 pa3IMUHbBIX BEIIECTB, UCTIOIb3yEMbIX JIJIs
COCTaBJICHUS KOMILJIEKTOB PEAKTUBOB IIPU POBEIACHUU
9K3aMEHAIMOHHBIX IKCIIEPUMEHTOB IO KYPCY IKOJIHHOW XUMHHU.
PobGoTorexHuueckuii HabOp MpeIHa3HAYEeH 711 U3YYCHHS] OCHOB POOOTOTEXHHUKH, JACTANCH, Y3II0B H MEXaHU3MOB,
HEOOXOTUMBIX JJIsl CO3/IaHMs pOOOTOTEXHIUUECKUX yCTporcTB. Habop mpencTaBnser co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCAMHHUTCIIbHBIX 3JICMCHTOB U DJICKTPOTCXHUYCCKUX KOMIIOHCHTOB. H3.60p ITIO3BOJISACT COGI/IpaTL (I/I nporpaMmmMupoOBaTh
coOupaeMble MOJIEITN), U3 3JIEMEHTOB BXOJISIINX B €70 COCTaB, MOJIENIM MEXaTPOHHBIX ¥ POOOTOTEXHUUYECKHX YCTPOUCTB C
ABTOMATU3UPOBAHHBIM YIIPABJIICHUCM, B TOM YHUCJIC HA KOJICCHOM X0y, a TaKKE KOHCprKHHﬁ, OCHOBAHHBIX Ha UCIIOJIb30BaHUHU
nepeaayd (B TOM YHCJIC YCPBAYHBIX U SY6‘IaTBIX), a TaK K€ pbIYaros. CBeTO,Z[I/IO,[[HLIfl ManH‘IHBIfI HHCHHCﬁ ¢ besont HOHCBCTKOﬁ Ha
KOHTpOJIIEpe.
KoanaectBo IIOPTOB BBOI[a/BLIBOI[a Ha KOHTPOJJIEPE HE MCHEC 6
OOpa3oBaTenbHbIH KonniecTBO KHOIOK He MeHee 4
KOHCTPYKTODP I OIPAKTUKUA | OOIee KOJIMYECTBO JIEMEHTOB: He MeHe 520 1T., B TOM YHCIIE.
9. |6nouHoroO 1) nporpamMMupyeMmbli OJIOK YIIpaBiICHHUS, KOTOPBIH MOXKET paboTaTh aBTOHOMHO U B TOTOKOBOM PEXHUME; I .
[POrPaMMHUPOBAHUS C 2) CepBOMOTOPEI;
KOMITJICKTOM JJaTYNKOB 3) naT4mk cuim;
4) naT4UK PacCTOSHUS;
5) nmaruuk uBera;
6) akkymynstopras Garapes;
7) TlnacTUKOBBIE CTPYKTYPHBIE JIEMEHTHI, BKIIKOYAsk TEPHOPUPOBAHHBIE JIEMEHTBI: OAJIKH, KYOUKH, OCH ¥ BAJIbI,
COCIMHHUTECIIBHBIC DJIEMEHTEI K OCAM, HICCTCPHH, IPEAHAZHAYCHHBIC J1J11 CO3JaHUsA YEPBAYHBIX U 3Y6anBIX nepeaayd,
COCOUHUTECIBHBIC M KPCIICIKHBIC DJICMCHTHI,
IIporpammHoe o0ecrieueHue, UCIOJIb3yeMOE JIJIs MPOTrPaMMUPOBAHHUs COOUPAEMbIX POOOTOTEXHUIECKUX MO/ICIICH U YCTPOKCTB,
JOCTYITHO JJIs1 CKa4YWBaHUA U3 CCTU I/IHTepHeT.
10 Oo6pasoBarenbHbIi Habopo | KoMIiekT a1 n3yueHus: OCHOB 3JIEKTPOHUKH U pOOOTOTEXHHUKH >

‘IMEXaHUKE, MEXaTPOHUKE U

Habop nomxeH ObITh peAHa3HAYEH AJIs TPOBEACHUS YIEOHBIX 3aHITUN MOIEKTPOHUKE U CXEMOTEXHUKE C LEIbI0




POOOTOTEXHUKE

U3y4eHHs HauboJiee pacIpOCTPAHEHHOW IIEMEHTHOM 0a3bl, MPUMEHIAEMOMN ISl HH)KEHEPHO- TEXHUUECKOTO
TBOPYECTBA YUALIUXCSA M pa3pabOTKu yueOHbIX Mozesael podoTos. Habop poikeH M03BOJIATh yUalllUMCs Ha ITPAKTHKE
OCBOUTb OCHOBHBIE TEXHOJIOTUH MPOEKTUPOBAHUS POOOTOTEXHUUYECKUX KOMIUIEKCOB Ha IpUMeEpe YUEOHbIX MOAeel
pOOOTOB, a TAKXKE U3YUUTh OCHOBHbBIC TEXHUYECKHE PELICHUS B 00JIACTH KUOEPHETUUECKUX U BCTPAUBAEMBIX CHCTEM.
B cocTtaB koMIUIEKTa AOKEH BXOIUTh HAOOP KOHCTPYKTUBHBIX 3JIEMEHTOB JUIsl COOPKM MaKeTa MaHUIYJISILIMOHHOTO
po6oTa, KOMIUIEKT METANTHIECKUXKOHCTPYKTUBHBIX 3JIEMEHTOB JJIsi COOPKM MaKeTa MOOMIBHOTO podoTa u T.11.B
COCTaB KOMIUIEKTA BXOJUT HA0OP 3JIEKTPOHHBIX KOMIIOHEHTOB JUUIsl U3YYE€HUSI OCHOB JIEKTPOHUKU M CXEMOTEXHHKH, a
TaKe KOMIUIEKT IPUBOJIOB U JATYMKOB PA3JIIMYHOTO TUMA [T Pa3pabOTKU pOOOTOTEXHUUECKUX KOMILIEKCOB.

B cocTaB KOMIUIEKTa JOIKHO BXOJUTh: MOTOPBI C 3HKOAEPOM - HE MEHEEe21LT, CEPBOIPUBO/L OOJIBILION - HE MEHEe
41T, cCepBONPUBO/] MAJIBIN - HE MeHee 21T, UH(PpaKpacHBIN AATYUK - HE MeHee 31T, yIbTPa3ByKOBOU

JATYMK - HE MeHee 31T, JaTYMK TEeMIIEpaTypsl - He MeHee 11T, TaTYNKOCBEeIIEHHOCTH - He MeHee 1T, Habop
3JIEKTPOHHBIX KOMIOHEHTOB (Pe3UCTOPbI, KOHJAEHCATOPbI, CBETOUO/IbI PA3IMYHOTO HOMHUHAIA), KOMIUIEKT
IIPOBOJIOB I O€CIIaeyHOro MPOTOTUIMPOBAHUS, IIJIaTa

OecriaeuHOro NPOTOTUIIMPOBAHUS, AKKYMYJIATOP U 3apsHOE YCTPOUCTBO.B cocTaB KOMIIIEKTa JOKEH BXOAUTh
IPOTPaMMHUPYEMBIH KOHTPOJLIEp, mporpaMmmupyemsblil B cpene Arduino IDE unm ananorndaex cBOOOHO
pacIpocTpaHsieMbIX cpefax pazpadoTku. IIporpaMmupyemblii KOHTpoJUIEp JODKEH 00s1aaTh HOPTAMU IS
MOJIKITIOUYEHUS IU(POBBIX U aHAIOTOBBIX ycTpoiicTs, nHTepdericamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wim
WiFi.

B coctaB kommiekTa JOKEH BXOJUTh MOJIYJIb TEXHUYECKOTO 3PEHHUS, MIPEICTABIISIIOIINN COO0H BRIYUCIUTEIBHOE
YCTPOMCTBO CO BCTPOEHHBIM MUKPOIPOIIECCOPOM (KOJI-BO s/I€p - HE MeHee 41T, 4acToTa siJIpa He MeHee

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

BU/JICOTIOTOKA, NepeiaBaeMoro no untepdeiicy USB - He menee 2592x1944en.) u ontuueckoit cucreMoil. Moaynb
TEXHUYECKOTO 3pPEHUS JI0JKEH 001aJaTh COBMECTUMOCTBIO C PA3JIMYHBIMU IPOrPaMMUPYEMBIMU KOHTPOJIIEPAMHU C
nomortisio uaTepderico - TTL, UART, 12C, SPI,

Ethernet. Motynb TEXHUUYECKOTO 3peHUS JOKEH HUMETh BCTPOEHHOE IPOrpaMMHOE 00ecIieyeHre Ha OCHOBE
OTIepallMOHHOM cucTeMbl Linux, MO3BOJISIONIEE OCYHIECTBISTh HACTPORKY CHCTEMbI MAIIUHHOTO 00Y4YEeHHUS
napaMeTpoB HEHPOHHBIX ceTel JIIsi OOHapYKEeHUsI OOBEKTOB, ONPEICICHUSINX TapaMeTPOB U JalibHei el
UACHTU(DUKAIIH.

KommiekT nomxken odecneuynBaTh BO3MOKHOCTh U3YUE€HHUSI OCHOB pa3pabOTKU MPOTPAMMHBIX U alapaTHBIX
KOMIUIEKCOB MHKEHEPHBIX

cucrteM, pemieHuii B chepe "MHTepHeT Bemiei", a Takke pereHnit B 001acTUpoOOTOTEXHUKH, UCKYCCTBEHHOTO
MHTEJIJIEKTA ¥ MATMHHOTO 00y4EeHusl.

11.

O0pazoBaTenbHBINA HAOOP IS
M3YICHHUS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHUUECKUX CUCTEM

1 MAHUITYJIITAOHHBIX

OO0pa3oBaTenbHbII KOMIUIEKT J0JDKEH OBITh MpeIHAa3HAuEH /ISl U3YYEeHHUs! POOOTOTEXHUUYECKUX TEXHOJIOTHIl, OCHOB
WH()OPMAITMOHHBIX TEXHOJOTUN UTEXHOJIOTHI MPOMBIIIJICHHON aBTOMAaTH3alllH, & TAK)KE TEXHOJIOTUMA
IPOTOTUIIHPOBAHUS U AJIUTUBHOTO MPOU3BOCTBA.

B cocTaB KOMIIIEKTa JOJKHO BXOJUTH:

1) UnTennexTyanbHblil CepBOMOJYJIb C HHTETPUPOBAHHOM CHCTEMOH YIIpaBICHUS, TO3BOJISIONICH 00bEINHSTh

11.




pOOOTOB.

CEepBOMOMYIIH APYT C APYTOM MOTIOCIEI0BATEIIbHOMY HHTEep(eiicy - He MeHee 61T;

PoOoToTexHMUECKUi KOHTPOJUIEP MOAYJIBHOTO TUIA, IPEACTABISIFOINNACOO0N OJHOIUIATHBIM MUKPOKOMIIBIOTED C
OTIEpaLIMOHHOM cucTeMoil Linux,00beanHeHHbIH ¢ neprudepuiHbIM KOHTPOJJIEPOM C TIOMOIIBIO TUIATHI PACIIUPEHUS.
PoOoToTexHruecKuil KOHTPOJUIEP TOJKEH YJOBIETBOPSTH TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO SIEp
BCTPOEHHOI0 MUKPOKOMIIBIOTEPA - HE MeHee 4, TakToBast yacToTa siapa - He MeHee 1,2 [T, o0sem O3V - He meHee
512 M6, nanuune uatepdeiicos - SPI, 12C, 12S, TTL, UART, PWM, nudpoBsie 1 aHaIOTOBBIE TIOPTHI JIJIs
NOJKJIIOUYEHUS BHELTHUX YCTPOUCTB, a Tarke WiFi niu Bluetooth st koMMyHHKaMy co BHEIIHUMH YCTPOHCTBAMH.
PoOoToTexHruecKkuil KOHTpOJLIEp 10JIKEH 00eceunBaTh BO3MOKHOCTh IPOIrPaMMHUPOBAHUS C IIOMOILIBIO CPE/ICTB
s13p1k0B C/C++, Python u cBo6o1HO pacnipoctpansemoiicpensl Arduino IDE, a Takke yrnpaBieHUs MOJCIAMHU
POOOTOTEXHUYECKUX CUCTEM € IoMolbIo cpesbl ROS.

3) BblunciIuTenbHbIH MOYIIb CO BCTPOSHHBIM MUKPOKOHTPOJIJICPOM - HE MeHee 111T. BeraucauTenbHbIi MOTYIb
JIOJDKEH 00J1a1aTh BCTPOSHHBIMU LIU(PPOBBIMU ITOPTaMHU - HE MeHee 1 21T M aHAJIOrOBBIMU ITOpPTaMH- HE MeHee 1 21uT.
BrrarcnuTenbHBIN MOTYITh TODKEH 00J1a/1aTh BCTPOSHHBIM MOJTyJIeM OecripoBOIHOM cBsizu Thna Bluetooth u WiFi
JUISL CO3JIaHMs allapaTHO- IPOrPaMMHBIX PEeLIeHUH U "yMHBIX/CMapT"-yCTpOICTB /Ui pa3pabOoTKH pelieHui
"NuTepHer Benieit".

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

nokitoueHus K cetr Ethernet u mogKIr0YeHNs BHEITHEH CUIIOBOW HATrPy3KHU.

4) Mozynb TeXHHYECKOTO 3pSHUs, PEICTABIISIONIHNA cOO0W YCTPOHCTBO Ha 0a3e BBIYUCIUTEILHOTO
MHUKPOKOHTPOJIEPA U HHTETPHPOBAHHON KaMepbl, 00eCreunBaloIiee paclio3HaBaHue MPOCTEHINIX H300pakeHNH Ha
MO/JTyJie 3acYeT COOCTBEHHBIX BBIYMCIUTEIbHBIX BO3MOXKHOCTEH - HE MeHee 11T; Moaysib TEXHUUECKOTO 3pEHHS
JIOJDKEH 00€ecTeunBaTh BO3MOXKHOCTh OCYIIECTBIISITH HACTPOUKY IKCIIO3UINH, OanaHca 6emnoro, HSV cocrasnsronux,
IoIaau oOHapyKUBaeMoO 00JIaCTH N300pakeHUs1, OKPYTJIOCTH OOHApYKUBaeMoi 001acTu H300paxeHus,
MIOJIOKEHHE OOHAPYKUBAEMBIX 00J1aCTe OTHOCHTEIBHO JIPYT Apyra

Mozynb TEXHUYECKOTO 3peHHs JOoJDKeH MeTh BecTpoeHHble nHTepdeiicel - SP1, UART, 12C nnmu TTL nna
KOMMYHHKAIIHH JAPYT C APYrOM WIMBHEITHUMHU yCTPOHCTBAMHU.

5) KoMIuieKT KOHCTPYKTHBHBIX DJIEMEHTOB M3 MeTaslia AJsi COOPKH MOJICTIMaHHITYJIATOPOB - He MeHee 11iT;

6) KoMIieKkT 31eMeHTOB /111 COOPKH BaKyyMHOTO 3axBaTa - He MeHee 1 mT.O0pa3oBaTeibHbIH POOOTOTEX HUUECKUI
KOMIIJIEKT JIOJKEH CoJiepKaTh Habop OMOINOTEK TPEXMEPHBIX MOJIENIe! ISl MPOTOTUITUPOBAHUS MOJIeNIei
MOOWJIBHBIX 1 MaHHITYJISIIIUOHHBIX pOOOTOB pa3IMYHOTO THITA. B cocTaB KOMIUIEKTa TOJKHBI BXOAUTH HHCTPYKITHH
U METOJIMYECKHE YKa3aHUs MO pa3paboTKe TPEXMEPHBIX MOee MOOMIBHBIX POOOTOB,

MaHHITYJISIITIOHHBIX POOOTOB € Pa3IMYHBIMHU TUTIAMHA KHHEMATUKH (YTIIOBasKHHEMATHKA, TUIOCKO-TIapalielbHas
KHHEMaTHKa, aenbra-kuHematuka, SCARA uimu pelyaskHast KHHEMaTHKa, ratdopma CTioapTa u T.11.).
OO0pa3zoBarenbHbI POOOTOTEXHUIECKHI KOMILUIEKT TOJDKEH COIEepKaTh HHCTPYKIIUH TI0 TIPOCKTUPOBAHUIO pOOOTOB,
UHCTPYKLIUU ¥ METOJUKH OCYIIECTBICHNUS MH)XEHEPHBIX pacueTOB IPU MPOSKTHUPOBAHUH (pacyeThl HArPY3KU U
MOMEHTOB, pacueT MOIIIHOCTH NIPUBOJIOB, pacyeT MapaMeTPOBKMHEMATHKH U T.I1.), HHCTPYKLIUU 110 pa3pabOTKe CUCTEM
yIIpaBJIEHUS M IPOrPAMMHOT0 00ecreueH s Ui yIpaBJIeHUs] pOOOTaMH, HHCTPYKIIUHN U

METOAMKH IO Pa3paboTKe CUCTEM YIIPABICHHS C 3JIEMEHTAMHHCKYCCTBEHHOTO HHTEIUIEKTA M MAIIMHHOTO OOYUYCHHSL.




