MarepuajibHo-TexHHYecKas 0a3a nenrpa «Touka pocra»
IIpo¢duniibHBII KOMILIEKT 000pPYAOBaHUS

HanmeHnoBanue
000pyT0OBaHUS

KpaTkue npuMepHble TEXHUUECKUE XapaKTEPUCTUKH

KonnyecTtBo
e IMHHUIL JIJTST

npouILHOT
0 KOMIUIEKTa

IBA3OBAS (OBA3ATEJIBHASA YACTbD)

EcTecTBeHHOHaY4YHasl HAIPABJIEHHOCTh

[udposas nabopatopus
Mo Ouojoruu
(yueHuueckas)

OO0ecreynBaeT BBIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKaX MO OMOJIOTHU B OCHOBHOM IITKOJIC U
MIPOEKTHO-UCCIIEA0BATEIBCKOMN NEATEIbHOCTH YUaIUXCSL.

Kommiekranus: becnpoBoaHOM MyIbTHAATYUK IO OMOJIOTHH C 6-10 BCTPOSHHBIMU JaTYNKaAMHU:
JlaTuuk BaaxHocTu ¢ quamnazonoM udmepenus 0...100%

JlaTurK OCBEIICHHOCTH C MANa30HOM M3MEpPEHUsI He yxke ueM oT 0 110

180000 nx

Jatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 no 14 pH

JlaTunk TemnepaTypsl ¢ 1Mara3oHOM U3MepeHHs He yxe ueM oT -20 go +140C

JlaT4MK AJIEKTPONPOBOAUMOCTH C AuanazoHaMu n3mepenus He yxe uem ot 0 1o 200 mxCwm; ot 0 10 2000
MKCw; ot 0 1o 20000 MxCm

JlaTuuk TeMnepaTypbl OKpy>Karolei cpebl C 1nana3oHoM U3MepeHus He yxxe yem ot -20 o +40
AKceccyaphl:

Kabens USB coennHUTENbHBIN

BapsiHOE yCTpoiicTBO ¢ KabeneM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO dKCIUTyaTaluu HudpoBoi 1abopaTopuu

[{udposas BuieokaMepa ¢ METAIIIMYECKUM IITaTUBOM, pa3peuieHure He meHee 0,3 Mmnukc
[TporpamMMHOe obecrieueHue

Metoanueckue pekomeHaanuu e meree 30 paboT

'YmakoBka

Hanmuume pycCKOsS3pIMHOTO caiiTa OAEP)KKH, HAUTHYNE BHICOPOITUKOB.

3mIT.

[udposas naboparopus
M0 XUMUM (yueHHUYecKasi)

O6ecreynBaeT BBIMOJIHEHUE JIA00PATOPHBIX padOT MO XUMUH HAa YPOKaX B OCHOBHOM IIKOJIE M MPOEKTHO-
MCCIIE0OBATEIbCKOM IeATeTbHOCTH yUaIuXcsl.

Komriexkranus:

becripoBoHOM MYIBTHAATYHMK TTO XUMUH C 4-MSI BCTPOCHHBIMH JTATIMKAMH:

JlaTunk pH ¢ nuanazonom usmepenus He yxe uem ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMONApHbIN) ¢ AUana3oHoOM U3MepeHust He yxke yeM ot -100 1o

3mT.




+900C

JlaT4umK 3JIEKTPONPOBOAUMOCTH € AuanazoHaMu u3mepenus e yxe uem ot 0 1o 200 mxCwm; ot 0 10 2000
MKCw; ot 0 10 20000 MxCm

JlaTuuk Temneparypsl IJIATUHOBBIN C TMana30HOM U3MepeHUs He yxke ueM oT -30 1o +120C
OTnenbHbIE JATYUKU:

JlaT4uK ONMTUYECKOM IJIOTHOCTH 525 HM

AKceccyaphl:

Kabens USB coequHUTENBHBIH

BapsiiHOE yCTpOoiCcTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO M0 3KCIUTyaTanuu HudpoBoi 1abopaTopuu

Ha6op mabopaTopHOl OCHACTKH

[TporpamMMHOe obecrieueHue

Metoanyeckue pekoMeHaanun ne menee 40 pador

Hannuue pycckosi3pIYHOTO caiiTa noaaepKku. Hannuue BUACOPOIHKOB.

[Hudporas madopaTopus
no usuke (yaeHHnuecKas)

ObecnieunBaeT BHIMOIHEHUE SKCIIEPUMEHTOB TI0 TeMaM Kypca (pru3ukw.
KoMIUIeKTaIus:

becripoBofHON MYJIBTUAATUUK 110 PU3UKE C 6-10 BCTPOCHHBIMU J1aTYMKAMHU:
[{udpoBoii JaTYUK TEMIEPATypHI ¢ AUAMa30HOM U3MepeHust He yxke ueM oT -20 mo 120C
[{udpoBoii faTunK aOCOIOTHOTO JABJICHUS C JUANa30HOM U3MEPEHUS He

ke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TOJIS C AMANa30HOM M3MepeHus He yke uyeM oT -80 1o 80 MmTn
JlaTuuk HanpspKEHU ¢ AMara30HaMu U3MEPEHUs He yxke ueM oT -2 1o +2B; ot -5 no +5B; ot -10 no
+10B; ot -15 no +15B

JlaTunk TOKa HE yxke yem ot -1 1o +1A

JlaTunk akcemepoMeTp ¢ ToKa3aTesIiIMU He MeHee ueM: +2 g; +4 g; £8 g
OTnenpHbIE yCTPOUCTBA:

USB ocmmmorpad He MeHee 2 kaHana, +/-100B

AKceccyaphl:

Kabens USB coenquHUTENbHBIHI

BapsiiHOE yCTpoiicTBO ¢ KabermeM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpyKTOp AJ1 TPOBEIEHUS IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO IO 3KCIUTyaTalluy HupoBoit 1abopaTopuu

[TporpammHoe obecrieueHue

Metoanueckue pexkomeraamnuu (40 pador)

Hanuaue PYCCKOA3BIYHOT'O caiita TOAACPIKKN




[Ham/lqne BHUJICOPOJIMKOB.

KoMnbroTepHoe o0opyioBanue

[0 OMOJIOTUH
(yueHuueckas)

[MPOEKTHO-UCCIEA0BATEIBCKON AEATEIBHOCTH YUALIUXCS.
KommiekTamus: becmpoBoaHOM MyThTHAATUMK IO OMOJIOTHH C 6-10 BCTPOSHHBIMU JTaTYNKAMHU:
JlaTuuk BnaxxHoCTH ¢ quana3zonoM uzMepenws 0...100%

HoytOyk DopM-(hakTop: HOYTOYK; 3 .
DKecTkasi, HeoTKIItOUaeMasi KilaBuaTypa: HaJudue;
Pycckas packiagka KjlaBuaTypbl: HAIUYUE;
Jluaronane skpaHa: He MeHee 15,6 11oiMoB;
Pazpemenue sxpana: e menee 1920x1080 nukceneit;
KonnuecTBo siiep npoueccopa: He MEHee 4;
KonnyecTBO NOTOKOB: HE MEHEe §;
ba3oBast TakToBas yactoTta npoueccopa: e meree 1 I'T'm;
MakcumanbHasi TAKTOBasl 4acToTa mpoueccopa: He Menee 2,5 ['T';
Kam-mamsith porieccopa: He MmeHee 6 MOaiT;
OO0BeM ycTaHOBIIEHHOH OllepaTUBHON NaMATu: He MeHee 8 ['0aiiT;
O0BeM TOICPIKUBAEMON ONIEPATUBHOM MaMsITH (111 BO3MOXKHOCTH pacIIUupeHus): He MeHee 24 ["6aiit;
O6bem Hakorutenss SSD: He menee 240 1'0aiiT;
Bpemst aBTOHOMHO#M pabOThI OT OaTapen: He MEHEe 6 YacoB;
Bec HOyTOYKa € yCTaHOBJIEHHBIM aKKyMYJIsiTOpoM: He Oonee 1,8 Kr;
Buemrauit uarepdeiic USB cranmapra He Huke 3.0: HEe MEHEE TpeX CBOOOIHBIX;
Buemnuit uarepdeiic LAN (ucnonb3oBaHue NepexoJHUKOB HE MPEAYCMOTPEHO): HAIUYHE;
Hanuuue moayneit n uaTepgeiicoB (MCIOIb30BaHNE NEPEXOIHUKOB He npeaycMoTpeno): VGA, HDMI;
becnipoBoHast cBa3b Wi-Fi: Hannune ¢ moanepxkkoii ctannapra IEEE 802.11n unu coBpemenHee;
Web-kamepa: nanuuue;
MaHunynaaTop "MbIlb": HATNYKE,
[MpenycraHnoBIeHHAs ONEpaAIlMOHHAS CHCTeMa C rpad)UueCKUM IMOJIb30BaTEILCKUM HHTEphencoMm,
oOecnieynBaronasi paboTy pacIpoCTPaHEHHBIX 00pa30BaTEIbHBIX U OOIECUCTEMHBIX MPUIIOKEHHUI!
MOV (mpunrep, ckanep, [Tun ycrpoiictBa: MOV (byHKIUHN neyaTH, KOMMPOBAHUS, CKAHUPOBAHHUSA); 1 wrT.
KOTIHP) dopmat Oymaru: He MeHee A4;
[{BeTHOCTD: YepHO-OEbI;
TexHosorys nevyaru: Ja3epHas
MaxkcumanbHoe pazpenienne neyatu: He meHee 12001200 toyek;
Wutepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JlonojiHUTEILHOE 000PYAOBaHUE
EcTecTBeHHOHay4YHasi HAIPABJECHHOCTh
[{udposast maboparopust [(O6ecrieunBaeT BHINOIHEHHUE J1a00paTOPHBIX padOT Ha ypoKax 1o OWOJIOTHH B OCHOBHOM 1IKOJIE U 1 .




JlaTuuk OCBEIIEHHOCTH C AMAa30HOM U3MepeHust He yxke ueM oT 0 1o

180000 nx

latuuk pH ¢ nnanazonom u3mepenus He yxe yem ot 0 o 14 pH

JlaTuuk TeMneparypsl ¢ Juana3oHoOM U3MepeHus He yxke ueM oT -20 no +140C

JlaTuuK 3JIeKTPONPOBOAMMOCTH C AuanazoHaMu usMepenus He yxxe yem ot 0 1o 200 MxCwm; ot 0 1o 2000
MKCwM; oT 0 1o 20000 MkCwMm

JlaTuuk TemmnepaTypbl OKpYysKarolei cpeibl ¢ IUarna3oHoM U3MEPEHUs He

y:ke ueM ot -20 o +40

AKceccyaphl:

Kabens USB coeuHUTENBHBIH

3apsigHoe yeTpoicTBo ¢ kabenem miniUSB

USB Apnanep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIuTyatanuu nudpoBoit nabopatopuu Lludposas Bugeokamepa c
METaJJIMYECKUM IITAaTUBOM, pa3pelieHue He meHee 0,3 Mnuke

[TporpamMMHoOe obecrieueHue

Metoanyeckue pekoMmeHaanuu He menee 30 pador

Hannuue pyccKosI3pIYHOTO caiiTa MOAIEP)KKH, HAIUYNE BUACOPOIHKOB.

[Hudposas madopaTopus
MO XUMUH (yueHHuYecKas)

ObecnieunBaeT BHIMOIHEHUE TA0OPAaTOPHBIX PA0OT O XMMHUH HA YPOKAaX B OCHOBHOMW IIKOJIE U MIPOEKTHO-
MCCIIEI0BATENIbCKON AEATEIbHOCTH yJallluXcsl.

Komrmurekranus:

becripoBOHON MYJIBTUAATUUK 110 XUMUU C 4-M5I BCTPOEHHBIMU JATYNKAMH:

Jlatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH

JlaT4MK BBICOKOM TeMIepaTypsl (TepMONapHbIi) ¢ AMANa30HOM U3MepeHHs He ke ueM oT -100 1o
+900C

JlaTuuK 2IEKTPONPOBOAUMOCTH € AMana3oHaMu n3Mepenus He yxke 4eM oT 0 1o 200 mxCwm; ot 0 mo 2000
MKCM; oT 0 10 20000 MkCwMm

JlaTunk Temneparypsl IJIATUHOBBIN C TMANa30HOM U3MepeHUs He yxke 4eM oT -30 mo +120C

OTnenbHbIE JaTYUKU:

JlaTyuk oNTHUYECKON IIIOTHOCTH 525 HM

AKCeccyaphl:

Ka6ens USB coennHUTENbHBII

BapsiiHOE YCTPOMCTBO ¢ Kabeiaem MiniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO 3KCIUTyaTalluy HupoBoit 1abopaTopuu

Habop nmabopaTtopHoil OCHaCTKH

[IporpamMmmMHoe obecrieueHue

MeTtoauuyeckue PEKOMCHAAIN HC MCHCC 40 pa60T

1 mrr.




Hannune pycckos3pI9HOTO caiiTa noaaep:kku. Haindne BUIeopoInKOB.

[Hudposas nadopatopus
o ¢pusrke (ydeHUIeCcKas )

ObecnieunBaeT BHIMOJIHEHUE SKCIIEPUMEHTOB TI0 TeMaM Kypca (pu3ukH.
KoMIuiekTanus;:

becripoBoHOM MYJIBTUAATUUK 11O PU3UKE C 6-F0 BCTPOCHHBIMU TaTYHKAMHU:
[{ndpoBoit JaTYUK TEMIEPATYPHI C JUATIA30HOM U3MEpPEHHs He yxke ueM oT -20 1o 120C
[{udpoBoii faTYMK aOCOTFOTHOTO ABJICHUS C TUAa30HOM U3MEPEHUS HE

yxe yem ot 0 1o 500 xIla

JlaTurK MarHUTHOTO MOJISl ¢ AMANa30HOM U3MepeHus He yxke ueM oT -80 10 80 MTn
JlaTuuk HanpspDKEHUS ¢ Auana3oHaMy U3MEPEHMs He yKe 4eM oT -2 1o +2B; ot -5 no +5B; ot -10 no
+10B; ot -15 no +15B

JlaTunk TOKa HE yxke 4em ot -1 1o +1A

JlaTunk akcenepoMeTp ¢ IoKa3aTesIiIMi He MeHee ueM: +2 g; +4 g; £8 g
OTnenpHBIE YCTPOMCTBA:

USB ocmmmtorpad He MeHee 2 kaHana, +/-100B

AKceccyaphl:

Kabens USB coequHUTENBHBIH

3apsigHoe yeTpoicTBo ¢ kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHCTpyKTOp AJi TPOBEICHUS IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 110 3KCIUTyaTalluy Hu(poBoi 1abopaTopuu

[TporpamMMHOe obecrieueHue

Metoanueckue pexkomeraamnuu (40 pador)

Hannuue pyccKosI3bIUHOTO caifTa MOIIePHKKU

Haynune BUaeopOInKOB.

1 mrr.

[ludposas madbopaTopus
1Mo (GU3HOTIOTUN
(MpohuIbHBIN ypOBEHbD)

ObecnieunBaeT MPOBEACHNE UCCIEI0BAHNS N0 (YHKIIMOHUPOBAHUIO YEIOBEUYECKOT0 OpraHu3Ma.
Kommiekrarusi: becpoBogHOM MyTbTHAATUUK IO (PU3UOTIOTHH C 5-10 BCTPOSHHBIMU AaTuukaMu: JlaTauk
aprepuanbHoro nasinexus (0...250 mm pT. cT.)

JlaTuuk mynbca ¢ 1uana3oHoM n3MmepeHus He yxxe yem ot 30 o 200 yiu/mMuH

JlaTuuk Temneparypsl Tea ¢ Juana3oHoM U3MepeHHs He yxke ueM oT +25 no +40C

JlaTuuk 4acTOTHI JbIXaHUS ¢ JUana3zoHoM u3MepeHus He yxke uem oT 0 10 100 uukioB/MuH
JlaTunk ycKkopeHus C mokasaTtensiMu £2 g; +4 g; £+8 g

OTnenbHbIE YCTPONCTBA:

Jatunk OKI' ¢ nuanazonom uzmepenus He yxe yeM oT -300 o +300 mB)

Jlatunk pH ¢ nnamasonom n3mepenus He yxe yem ot 0 1o 14 pH

JlaTuuk cuioMep ¢ quanasoHoM U3MepeHus He yxke ueM oT -40 no 40 H

/laTynK OCBEIEHHOCTH C THana30HOM u3MepeHus He yke yem ot 0 1o 180000 nk

AKceccyapsl:

1 mT.




Kabens USB coennuuTe IbHBIN

BapsitHOE yCTpOoicTBO ¢ KabemeM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpykTOp /151 IPOBEICHUS SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO IO 3KCILTyaTaluu HudpoBoi 1abopaTopuun
[TporpammHoe obecrieueHune

Mertoandeckue pekomeHaanuu He MmeHee 20 paboT

Hayinune pyccKosI3bIYHOTO caiiTa NOAJECPKKU

Hanuuue BuaeopoInKoB.

[udposas nadopatopus
10 DKOJIOTHH

ObecrieunBaeT MPOBEACHUE YUEOHOTO AKOJIOTHUECKOTO MOHUTOPHUHTA HHCTPYMEHTAILHBIMI METO/IaMHU.
Ha6op npuMeHsieTcs mpy U3y4eHUHU IKOJIOTHUH, OUOJIOTUH, XUMUH, Teorpaduu U MPUPOAOBEICHUS, a
TAKXKE JIJIS1 MHANBUYaTbHBIX UCCIICIOBAHUS U TPOCKTHOMN ACSITEIHBHOCTU IKOJIHHUKOB.
Komruiekranus: becipoBoiHON MyTbTHIATYHMK IO YKOJIOTUYECKOMY MOHUTOPUHTY C 8-10 BCTPOCHHBIMU
MaTYNKaMU:

JlaT4rK HUTPAT-HOHOB

JlaT4MK XJIOpUA-HOHOB

Jlatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 go 14 pH

JlaTunk BnaxkHoctH ¢ quanazonoM usmepenus 0...100%

JlaTuMK OCBEIIEHHOCTH € JUana3oHoM u3MepeHus He yxke ueM oT 0 go 180000 ik

JlaTunk TemmiepaTypsl ¢ TMara3oHOM U3MEPEHHs He yxke ueM oT -20 go +140C

JlaT4MK 3JIEKTPONPOBOAUMOCTH € AuanazoHaMu n3mepenus He yxe uem ot 0 1o 200 mxCwm; ot 0 1o 2000
MKCM; oT 0 10 20000 MKkCM

JlaTunk TemnepaTypbl OKpYKarolel CpeJibl C TUanazoHoM U3MepeHus He yxe yeM oT -20 qo +50C
OTIenbHbIC TaTYUKH:

JlaTuuk 3ByKa ¢ QyHKIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS

tacToT He MeHee yeM oT 50 I'y go 8 xI'iy;

JlaTuKK BIaXXKHOCTH MOYBKI C IMANIa30HOM U3MEpEeHUs He yxke yem ot 0 10

50%

JlaTuuk kuciopona ¢ auana3oHom usmepenus ot 0 1o 100%

JlaTurk onTHYeCcKOM MIOTHOCTH 525 HM

JlaTuuk ontudeckoi maoTHocTy 470 HM

JlaTunk TypOMAMMETp ¢ IUana3oHoM n3mMepenus He yxe uem ot 0 1o 200 NTU

JlaTuuk oKucH yriiepoja ¢ [uana3zoHoM n3Mmepenus He yxxe yem ot 0 go 1000 ppm

AKCeccyaphl:

Kab6ens USB coenMHUTENBbHBIN (2 IIT.)

BapsiiHOE yCTpoicTBO ¢ Kabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

1 mrr.




CrepxeHb Ui 3aKpeIVICHUs] JaTYMKOB B IIITaTUBE

KpaTkoe pyKOBOACTBO 110 3KCIITyaTanuu uQpoBoii 1abopaTopuu
[TporpammHoOe oOecrieueHue

Metoanyeckue pekoMeHaanuu ne menee 20 pador

'YakoBka

Hayimgne pyccKOS3bIYHOTO CaiiTa MONICPKKH, HAUINYHE BUACOPOIUKOB.

Mukpockor 1udpoBoit

Tun MUKpocKoIa: OMOJIOTHYeCKUi

Hacanka MUKpOCKOIIa: MOHOKYJISIpHAs
Haznavenwue: 1a00paTopHbIi

MeTo/ ucClIeIOBaHUS: CBETIIOE 10JIe
Matepuran ONTUKU: ONTHYECKOE CTEKIIO
'YBennyenne MuUKpockora, kpat: 64 — 1280
Oxynsaper: WEF16x

OO0BexTuBsbL: 4x, 10x, 40xs (MOANPY>KUHEHHBIH )
PeBobBepHas rojoBKa: Ha 3 00BEKTHBA

Tun noACBeTKH: 3epKajo I CBETOIUO]
Pacrono)xeHre moJICBETKU: BEPXHSISI U HUKHSIS
Marepuan kopryca: MeTasl

[IpenmeTHBIi cTONIMK, MM: 90

Ncrounnk nmutanus: 220 B/50 I'a

Yucno meranukceneit: 1

1 mr.

Ha6op OI'D no xumuu

B Habop BXoasT Bechl 1abopaTopHble AiekTpoHHbIE 200 T, cIupTOBKa

irabopaTopHasi, BOpOHKa KOHWYecKasl, Hajlouka cTeksiHHast, npooupka [1X-14 (10 mTyk), crakan
BbICOKHH ¢ HOcukoM BH-50 ¢ MeTkoi#f (2 mTyKu), IIMHAP H3MEPUTENbHBIH 2-50-2 (CTeKISTHHBIH, ¢
MPUTEPTON KPBILIKON ), IITATUB AJIs MPoOUpoK Ha 10 rHE3 M, 3aKUM MPOOUPOYHBIH, IIMaTeNb-10kKeuka (3
IITYKH), HA00p (hJIaKOHOB JUIsl XpaHEHUSI PACTBOPOB U peakTUBOB (00beM QuiakoHa 100 mi - 5
KOMILIEKTOB 110 6 ITYK, 00beM ¢utakoHa 30 mit - 10 KOMIUIEKTOB 10 6 IITYK), IUIMHIP U3MEPUTEIbHBINA
c HocukoM 1-500 (2 mTyku), ctakad Beicokuit 500 mi (3 mtykn), Habop epieil A MbIThsl OCYABI (epIi
IUIs1 MBITBSI IPOOUPOK - 3 IITYKH, €PII ISl MBIThS KOJIO - 3 MITYKH), Xanat 6enblid X/0 (2 mTykn),
MepYaTKu PE3NHOBBIC XUMUYECKHE CTOMKHE (2 MITYKH), OYKU 3alIUTHBIE, GuibTpel OymakHbie (100
IITYK), Toprouee i cnupToBok (0,33 1).

B coctaB Ha0Op BXOJAT peaKTUBBI: AJIFOMUHUI, KeJIe30, COISIHAA KUCIO0Ta, METUIIOpaHXk, (peHon(TanenH,
AMMMaK, IEPOKCH]I BOJOPOJIa, HUTPAT cepedpa U Ipyrue; B 00Lei CI0KHOCTH - 44 pa3nuyHbIX BEIIECTB,
MCIOJIb3YEMBIX JJIsl COCTABICHUS! KOMIUIEKTOB PEAKTHBOB IPH MPOBEACHUN IK3aMEHALMOHHBIX
PKCIIEPUMEHTOB IO KYPCY IIKOJbHON XUMUH.

1 mr

'YyeOHas 1aboparopus o
HEHPOTEXHOJIOTUU

B cocTaB BXOJAT:

Cencop Tun 1 He menee | mr., o6ecnedyrnBaeT BO3MOKHOCTb PErUCTpalluu

lmr




CUTHAJIA JICKTPUICCKON aKTUBHOCTH MBIIII] (3JIEKTpOMUOTpaMMbl, DMI').

Perucrparus 10JKHA OCYIIECTBISETCS HEMHBA3UBHO, CYXUMU 3JIEKTPOIaMH.

B03MOKHOCTBIO KPEIUICHUS K pyKe YeJIOBeKa, YTO JOKHO /1aBaTh

BO3MOKHOCTBH PETUCTPUPOBATH DJIEKTPUUECKYIO AKTUBHOCTHU MBIIIIIIBI B

o0acTu, HaJ KOTOPOi pacnosaraercs KpemieHnue. [lpu HanpskeHun

MBIIIIIBI TOJKHA OBITh 00eCIIedeHa BOZMOKHOCTh HAOIOICHUS] ITYYHOCTH

curnazia (T.e. npucyrctsue OMI'), npu paccaabaeHUN MBIIILIBI - €€

OTCYTCTBHE.

Cencop Tun 2 He menee | mT., o0ecreynBaeT BO3MOKHOCTh PETUCTPALIUA

curnaia goromieruzmorpammsl (PIII") onTuueckum myrem, 3a cyer

M3MEHEHHUS OTPAKEHHOI'O OT KPOBEHOCHBIX COCY/I0B CBETAa, 00bEM KOTOPBIX U3MEHSAETCS 10T
BO3JICHCTBUEM ITYJIbCOBOM BOJHBL. CEHCOP JOMKEH OBITh 00€CIIeYeH BO3MOKHOCTBIO KPETUICHHSI K
MO/yIlIEYKE NaJblia YeJIOBEKa.

Cencop Tun 3 He menee 1 mrT., obecreunBaeT BO3MOKHOCTh: PETUCTPALIUN

cur”aia snexrpokapanorpammsl (OKI') He ”HBa3UBHBIM CIIOCOOOM;

peructpaunu I, I u 111 oTBeneHNM; TOAKIIIOUEHUS IIEKTPOAOB K CEHCOPY € IIOMOLIBIO COEAUHUTEIBHBIX
MpoBo10B, 000pynoBaHHBIX TouchProof

pa3zbeMaMH.

Cencop Tun 4 He meHee | mT. 0OecrednBaeT BO3MOXHOCTb: PETUCTPALIUN

CUTHaJa KoKHO-ranbBaHnueckoil peakuuu (KI'P), peructparnus kotoporo

OCYILIECTBIISIETCS] HA MOCTOSSHHOM TOKE; MOJIKJIFOUEHUS K TeIly YeIoBeKa ¢

[MOMOIIIBIO CYXUX JIEKTPOJOB, MOJKIIOUEHHE KOTOPBIX K CEHCOPY

ocytectBisiercs ¢ nomouipto TouchProof pazbemos.

Cencop Tun 5 He menee 1 mrT., obecreunBaeT BO3MOKHOCTh: PETUCTPALIUN

CUTHaJa 3JIEKTPUUECKON aKTUBHOCTH Mo3ra (9317) ¢ moMouIbIo CyxXux

HEWHBA3UBHBIX 3JIEKTPOJOB; PETUCTPALIUU AIEKTPUUECKON aKTUBHOCTHU

pa3HBIX J0J1e MO3ra; MOAKIIOYEHUS SIEKTPOJAOB K CEHCOPY C TOMOIIbIO

COETMHUTENBHBIX NPOBOIOB, 000pynoBaHHbIX TouchProof passemamu;

BaKpEeTJICHUS 3JIEKTPOOB Ha TOBEPXHOCTH T'OJIOBBI.

Cencop Tun 6 He menee 1 mT., o6ecrnedrnBaeT BO3MOXKHOCTb: PETUCTPAIMU

CUTHaja KojiebaHus rpyaHoi kiaeTku (CeHcop IbIXaHUs); ONpeIeIeHUs

YaCTOTHI JAbIXaHUSI.

'YcTpoiicTBO 17151 cOOpa TaHHBIX OT CEHCOPOB M MEepeavyr Ha MePCOHAIBHBIA KOMITBIOTEP 00eCcIeuynBaeT
BO3MOYXHOCThH COOpa JaHHBIX OT MOJKIIOYCHHBIX K HEMY CEHCOPOB U OTIIPABKY MOJTYYSHHBIX JAHHBIX Ha
[K. TTonkmrouenne nerTpaabHoro Mmoayis K [1K ¢ momormpio USB-kabens. [lenTpanbHBIN MOy UMEET
He MeHee | mT,: ranpBaHn4eckyto n3ossuio ot [1K. [lenTpanpHblit MOITynb 00ecrieunBaeT BO3MOKHOCTh
0JTHOBPEMEHHOTO




MOJKJIFOYEHUSI BIIOTH 0 4 ceHcopoB. Kaxapiil n3 BX010B LleHTpanbHOro MOTyIIsl UMEET
raJlbBAHUYECKYIO H30JIAINI0 (00ecrieueHrne MeKKaHAIbHOM rajibBaHNYeCKor u3oisnun). [logknrouenue
CEHCOPOB K LIeHTpanbHOMY MOJYJIIO OCYIIECTBISETCS ¢ HTOMOIIBIO CHEUATN3NPOBAHHBIX PA3bEMOB TUIIA
LEMO, obecnieunBaronfX NpaBUIbHOCTh MOJKIIOUEHHS pa3beMa U CHUKAIOIIUX PUCK CITy4aifHOTO
KacaHHs Pa3beMOB TOKOMPOBOIALINX YaCTEH, a TaKkke 00eCIeUrBAIOINX 3alIUTY OT
HECaHKLIOHUPOBAHHOTO

[MOAKIIIOYEHUS K IPOU3BOJIBHBIM YCTPOMCTBAM.

Monyinb «KHonka» He MmeHee | 1IT., 00ecrieYnBaeT BO3MOKHOCTD: Pa3METKH PETUCTPUPYEMbBIX CUTHAJIOB
M OTMEYATh HE MEHEE 3-X Pa3JINYHbIX KATETOPUH COCTOSTHUU.

'Y cTpoiicTBO, BXOJIAIIIEe B COCTAB 1aOOPATOPHH, JOKHO 00eCeunBaTh BOSMOKHOCTh PETUCTPALIUU
ApPTEPUAIILHOTO JABJICHUS.

[TporpamMmmMHuoe obecnieuenue (nanee - [10). JlomkHo o6ecnieunBaTh BU3yalnu3aluo 1 00padoTKy
PErUCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO IMPOTPaMMBbI JOJKHO COCTOSITh U3 BKJIAI0K, KaXKIast U3 KOTOPBIX COAEPKUT Habop
rpaduKoB, HEOOXOAUMBIX JUIsl OTOOpakeHUs! TpeOyeMoil nH(pOpMaITHH.

JlomKHa UMEThCA BKJIaAKa AJI1 OJHOBPEMEHHOTO IPOCMOTPA CUTHAJA CO BCEX CEHCOPOB, OJTHOBPEMEHHO
ITOAKJIIOYEHHBIX K LleHTpanbHOMYy MOIYIIIO.

JT0 0OecreynBaeT BO3MOKHOCTh MHOTOKaHAIBHOTO (TOJIUTrpaduiueckoro) pexxuma padoThl yCTPOIICTBa.
Taxoke JOJMKHBI UMETHCS BKIJIAJIKH JIJIs1 BU3yalu3alii CUTHaoB oT cencopo OMI, ®OIIT", OKT', KI'P,
D01, ceHcopa AbIXaHMs, KHOIIKH; a TAaK)Ke MPOU3BOJIHBIX IPapUKOB, Ha KOTOPBIX BU3YalTU3UPYIOTCS
CHelM(pUYHBIE JIJIsl TOTO WJIM HHOTO CUTHaJla BEJTMUUHBI.

[1O nomkHO 1aBaTh BO3MOXKHOCTh BU3YaJIM3AIMH U 00pabOTKH

PErUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3auus CUrHajia, CleKTp CUTHalla, aMIUIUTYIHbII TpUrrep

- OIII: Bu3yanuzanus curaaia, crekTpa CUrHaia, TaxorpaMMsl, rpaduk

mynsca - DKI': Bu3yanu3aius curaana, TaxorpaMMsl, rpaduk myibca

- KI'P: Buzyanusanus cursana

- O0I': BU3yanu3alius CUTHaja, CIIeKTp CUTHala, aMIUTMTY/Aa alb(a-puTMa,

AMIUIUTYy1a OeTa-puTM™a.

- CeHcop JbIXaHMs: BU3YyaIu3allisl CUTHANA,

- KHonka: Bu3yanmsanus curasia pasmMeTku

1O nomKHO MMETh BO3MOXXHOCTh KacToMu3auuu M HacTpoiku I1O st s dexkTuBHOrOo 0TOOpaskeHUs
rpadukoB: HAacTpoWKa IBeTa, BHIOOp MapaMeTpoB IS aHalu3a, BbIOOp OTOOpaXkaeMbIX TpadUKOB,
MacmitabupoBanue rpapukoB. [IO H0MKHO HMMETh BO3MOXHOCTH 3allUCH M BOCIPOU3BEJCHUS
PErUCTPUPYEMBIX CUTHAJIOB.

B03MOXHOCTh HACTPOWKH MapameTpoB (pUIBTpallMM CUTHAJIa C MOMOINBIO (DUIBTpa HIKHHUX YacToOT,
(buIbTpa BEICOKMX YaCTOT, MOJIOCOBOTO (DHIIBTPA, peIKEKTOPHOTO (DUIBTpA.




C nenblo ynoOCTBa aHaJIM3a CUTHAJIA, 10JIKHA UMEThCS BO3MOXHOCTD 3allUCH PETHCTPUPYEMBIX CUTHAJIOB
B (haiis, ¢ mocuenyromeil BO3SMOKHOCTBIO UX MOCIEAYIOIIEro Bocrpousseaenus B jannoM [10 (umutupys
pEruCTpaLtIo CUTHAIA B PEKUME PEATIbHOTO BPEMEHN).

B cocraBe: METOIMYECKHE MaTEPHUAIIBI ISl YIUTENS U 00yJaroIuXcs,

ONMCaHWE IOJKIIOUEHHs] CEHCOPOB JIabOpaTOpUH, MHCTPYKUMM IO ucnosb3oBaHuio [1O, onucanue
11abOpaTOPHBIX M MPAKTUYECKUX PabOT, KOTOPOE B TOM YHCIIE COACPIKUT NMPE3CHTALMOHHBIE MaTEPHAIBL.
YnakoBka/kopoOka j1abopaTopun JO0JKHA oOecreuuBaTh yI0OHOE XpaHEHHME U COJepXkaTb IOJCKA3KH
IUIT  PACHOJIOKEHHMS CEHCOpPOB M YCTPOMCTB JlabopaTopuu Aisl  yIOOHOrO  MCHOJIb30BaHMS
[pernoiaBaTesiMi U 00y4YaroIUMHUCS.

TexHoJOrNYeCKas HalpaBJCHHOCTH

9.

O06pa3oBaTeNbHbIH
KOHCTPYKTOp JAJIst
MPAaKTUKU OJIOYHOTO
[POrpaMMUPOBAHUS C
KOMIUIEKTOM JaTYNKOB

PobOoToTexHIUECKUIT HA0OP MpeIHA3HAYCH JUISl U3YUCHHS] OCHOB POOOTOTEXHUKH, JIETAJICH, Y3JIOB U
MEXaHU3MOB, HEOOXOAUMBIX IS CO3/IaHUSI pOOOTOTEXHUYECKHX YCTPOUCTB.

Habop npezcrasisier cOO0W KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB, COSJIMHUTEILHBIX AJIEMEHTOB U
PIIEKTPOTEXHUIECKUX KOMIIOHEHTOB.

HaGop no3Bossier cooupath (M MporpaMMUpPOBaTh COOMpPAEMBbIC MOJICITH ), U3 JIEMEHTOB BXOJISIIHUX B €r0
COCTaB, MOJICJI MEXATPOHHBIX U POOOTOTEXHUYECKHX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIIPABICHUEM,
B TOM YHCJIC Ha KOJIECHOM XOJIy, a TaK jK€ KOHCTPYKIUI, OCHOBAaHHBIX Ha MCIIOJIb30BAHUY TIepeiad (B TOM
YHCIIe YSPBAYHBIX U 3y0UaThIX), @ TaK )KE PHIYaros.

CBeTOIMOTHBIN MaTPUYHBIN TUCTLICH ¢ OO0 MOJACBETKOI Ha KOHTPOJIEpe

KonuyecTBO MOPTOB BBOJIA/BBIBOIA HA KOHTPOJIIEpE HE MeHee 6

KonnyecTBo KHONOK HE MeHee 4

OO0111e€ KOJIMYECTBO JIEMEHTOB: HE MeHe 520 1IT., B TOM YHCIIE:

1) nporpamMmupyemsblii 010K yrpaBieHHsl, KOTOPbI MOXKeT paboTaTh

ABTOHOMHO U B TIOTOKOBOM PEKHUME;

2) CepBOMOTOPBI

3) JaTYUK CHUITBI

4) naT4uK paccTOSHUS

5) JaT4YHK 1BETa

6) akKyMynaTopHas OaTapes

7) IlnacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKIItOUasi meppopupoBaHHBIC

DIIEMEHTHI: OaJIKH, KyOUKH, OCH U BaJIbl, COETUHHUTEIbHbIE SIIEMEHTHI K OCSIM, LIIECTEPHH,
MpeaHa3HauYeHHBIE [T CO3/IaHUS YEPBSIYHBIX U 3y0OUaThIX Nepeiad, COSMHUTENBHbBIC U KPETIeKHBIE
DIIEMEHTHI,

8) IlporpammHoe obecriedeHue, UCIOIb3yeMOe AJis TPOrPaMMHUPOBAHHUS

cOOMpaeMbIX POOOTOTEXHUUECKUX MOJIETIeH U YCTPOMCTB, TOCTYITHO JIs

CKauyMBaHUs U3 ceTH MHTepHeT

1 mrr.

10.

O06pa3zoBaTeabHBIN MO

KoMmiekt JJI1 U3YYCHUS OCHOB 3JICKTPOHUKH U pOGOTOTeXHI/IKI/I




MeXaHUKe,
MEXaTPOHUKE U
POOOTOTEXHUKE

HaGop nomkeH ObITh MpeAHa3HAYEH AJIs MPOBEIEHHs YU€OHbIX 3aHATHH MO JIEKTPOHUKE U
CXEMOTEXHHUKE C IIEJIbI0 U3y4YeHHUsI HanboJiee pacrpoCTpaHEHHOH 3JIeMEHTHON 0a3bl, MPUMEHSEMOH IS
MH)KEHEPHO- TEXHUYECKOr0 TBOPYECTBA YUALIUXCS M pa3paboTku yueOHbIX Moaesel poboTos. Habop
NTOJDKEH MTO3BOJISITh YYalUMCs Ha IPAKTUKE OCBOUTH

OCHOBHBIE TEXHOJIOTUH NIPOEKTUPOBAHMS pOOOTOTEXHUYECKUX KOMIUIEKCOB Ha IPUMeEpe yueOHbIX
Mojienel poOOTOB, a TAK)KE U3YYUTh OCHOBHbBIE TEXHUYECKUE PEIICHUS B 00JaCTH KHOEPHETUUYECKUX U
BCTPAaNBAEMbIX CUCTEM.

B cocTaB KOMITJIEKTa JODKEH BXOAUTh HA0OP KOHCTPYKTUBHBIX AJIEMEHTOB JUII COOPKH MakeTa
MaHMITYJIIIUOHHOTO POO0Ta, KOMIUIEKT METAININYECKUX KOHCTPYKTUBHBIX 3JIEMEHTOB 11 COOpKHU
MakeTa MOOMJIBLHOTO po0OTa U T.1I.

B coctaB KOMILJIEKTa BXOJUT HA0OP AJIEKTPOHHBIX KOMIIOHEHTOB JJIl U3Y4YEHHUS OCHOB JIEKTPOHUKH U
CXEMOTEXHHUKH, a TAKXKe KOMIUIEKT IPUBOIOB U JATYMKOB PA3INYHOIO TUIIA JUIsL pa3paboTKu
POOOTOTEXHUYECKUX KOMILIEKCOB.

B cocTaB KOMITIEKTA JOKHO BXOJUTD:

MOTOPHI C SHKOJIEPOM - HE MEHee 21T,

CepBONPHUBOJ OOJIBIION - HE MeHee 41T,

CEpBOIIPUBO/]I MAJIbIl — HE MEHEe 21T,

MH(PaKpacHbI JaTUUK - HE MEHee 31T, YIbTPa3ByKOBOIl

MaTYHK - HE MEHEe 31T,

NaT4YUK TEMIIEPATYPHI - HE MEHee 11T, aT4uK

OCBEIICHHOCTH - HE MeHee 1mT,

Ha0Op ANIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOH/IEHCATOPbI, CBETOAMOABI Pa3IMYHOI0 HOMUHATA),
KOMIUIEKT MPOBOJIOB /1J1sl O€CIIaeqHOro NPOTOTUIIMPOBAHUS,

rata 0ecraeyHoro NpPOTOTUIIMPOBAHUS, AKKYMYJISTOP U 3apsIHOE YCTPOMCTBO,

B coctaB KoMIIIeKTa JOKEH BXOJUTH MPOTpaMMHUPYEMbIH KOHTPOJLIED,

nporpammupyemsiii B cpeie Arduino IDE win aHanoruuHbsIx cBOOOAHO paclpoCTpaHsAeMbIX cpeaax
pa3pabOTKH.

[TporpaMmupyemblii KOHTPOJUIEP AOJKEH 00J1a/1aTh MOPTaMH [T HOJKIIOUEHHs HU(POBBIX U
AHAJIOTOBBIX ycTpoicTB, uHTepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth uau WiFi.

B cocTaB KOMITIEKTa JOKEH BXOJUTh MOAYJIb TEXHUUECKOTO 3pEHHsI, TPEACTaBISIOMUI co00i
BBIYHUCIUTENLHOE YCTPOMCTBO CO BCTPOCHHBIM MUKPOIIPOLIECCOPOM (KOJI-BO SJEp - HE MeHee 41T,
gacrora siipa He MeHee 1.2 I'T1, o0sem O3V - He menee 512MO, 00beM BCTPOCHHOM MaMITH — HE MEHee
81'0), MHTerpupOBaHHON KaMepol (MaKCUMallbHOE pa3pelleHre BUIEON0ToKa, EPEeIaBaeMoro 1mno
unTepdeiicy USB - He menee 2592x1944 en.) u ontudeckoit cucteMoi. Molyib TEXHUUYECKOTO 3pEHUs
NOJKEeH 00J1a1aTh COBMECTUMOCTBIO € Pa3JIMYHBIMU IPOrPaMMUPYEMBIMUA KOHTPOJIEPAMH C ITIOMOLIBIO
untepdeiicoB - TTL, UART, 12C, SPI, Ethernet. Moynb TEXHUYECKOTO 3pEHUS TOIKEH UMETh

BCTPOEHHOE MPOrpaMMHOE O0ecreueHre Ha OCHOBE ONEepallMOHHON chcTeMbl Linux,

1 mrT.




MO3BOJISIOIIEE OCYHIECTBIISITh HACTPOMKY CHCTEMBI MAIIMHHOT'O O0Y4Y€HUsI apaMeTPOB HEHPOHHBIX CETEH
11 OOHApYyKEHHUS 00BEKTOB, OMPEICIICHHUS X MMapaMeTPOB U JalbHEHIICH HICHTU(DUKAITUH.

KommuiekT 1osnkeH o0ecrieunBaTh BO3MOKHOCTh U3y4E€HUsI OCHOB pa3pabOTKU IPOTrPaMMHBIX U
AnmapaTHbIX KOMILJIEKCOB MH)KEHEPHBIX CUCTEM, perieHuit B cepe "MHTepHeT Bemeil", a Takxke
peleHuii B 00J1acTH poOOOTOTEXHUKH, HICKYCCTBEHHOI'O MHTEJUIEKTa U MAIMHHOTO 00yUYeHHMsI.

11.

YersipéxoceBoi
yaeOHBIN POOOT-
MaHMITYJISITOP C

MOy TbHBIMH CMEHHBIMH
HacaIKaMu

'Y4eOHbII poOOT-MaHUITYIISATOP MPeIHA3HAYEH JIJIsl OCBOCHUS

00y4aroIUMHUCS OCHOB POOOTOTEXHUKH, JUIsl TOJTOTOBKH O0OYUYarOIIUXCsl K BHEPEHUIO U MOCIEIYIOIEMY
MCTIOJIB30BAHUIO POOOTOB B MPOMBIIIUIEHHOM IIPOM3BOJICTBE.

KonnyecTBo oceil po60Ta MaHUITYJIATOPA - YETHIPE.

[lepemelieHue MHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJKHO YIPABJIATHCS IIarOBBIMU
nBuratensiMu. HanpsbkeHne nuTaHus MaroBbIX ABurareneit He 6onee 12 B.

CepBoaBUTATENH YETBEPTON OCH JIOJDKEH 00eCTieunBaTh TOBOPOT

MHCTPYMEHTA.

'YT011 IoBOpOTa MAHUITYJIATOPA HA OCHOBAaHMH BOKPYT BEPTHKAIbHON OCH HE

Menee 180 rpaaycos.

Jli1g onpeiesieHus MOJI0KEHUSI MAaHUITYJISITOpa IPU IOBOPOTE BOKPYT

BEPTUKAJIBLHON OCH JIOJIKEH MCII0JIb30BaThCS SHKOJIED.

'YT01 noBopoTa 3aHEro mieya MaHUIysIsiTopa He MeHee 90 rpaycos.

'YToJ1 HOBOpOTA NEpeHEro mieya MaHumysropa He meHee 100 rpaaycos.

J111g onpesiesieHus OJI0KEHUS 3aTHETO U MEPEIHETO TUIeY MaHUITYJISITOpa TOJIKEH MCII0Ib30BaThCs
TUPOCKOII. YTOJ IIOBOPOTA 10 4eTBEpTOM ocu He MeHee 180 rpanycos.

JlomkHa ObITH BOBMOXKHOCTh OCHAIIIEHHs] CMEHHBIMU HacaJKaMu (HallpuMep, AepiKaTeib KapaHaamia niu
(iomacrTepa, MPUCOCKA C CEPBOABUraTeNIeM, MEXaHNYECKOE 3aXBaTHOE YCTPOMCTBO C CEPBOJIBUTATEIIEM,
YCTPOMCTBO /JIsl JIa3€pHOM rpaBUPOBKU UM YCTPOMCTBO /it 3D-1ieuatn).

JloKHa OBITH BO3MOXKHOCTD MOJIKIIFOUEHUS JIOTOJIHUTENBHBIX YCTPOUCTB (HapuMep, TpaHCIopTepa,
penbca s nepeMenieHus podoTa, MmyJibTa yrpaBieHHs TUIA J)KONCTHK, KaMepbl MAIIUHHOTO 3pEHUS,
ONTUYECKOTO TaTYMKa, MOAYJISI OECIIPOBOIHOTO JIOCTYIIA.

Po00T-MaHUITYIATOP TOJKEH o0ecreurBaTh NepeMellieHle Haca Ik B IPOCTPAHCTBE, aKTUBAIIUIO
HAcaJKH, BO3SMOXXHOCTb MOJyUYEHUS! CUTHAJIOB OT KaMepbl U JaTYUKOB, BOBMOXKHOCTh yIIPaBJICHUS
NOTIOJTHUTEIBHBIMH YCTPOHCTBAMH.

Martepuan kopiryca — amoMuHui. J{namerp padodeit 30061 (0€3 yueTa HABECHOTO MHCTPYMEHTA U
geTBepToil ocu) He MeHee 320 mM. MHTepdeiic moaxmouenus — USB.

JlomKeH nMeTh BO3MOKHOCTh aBTOHOMHOM pa0OThl M BHELTHETO YIIPABJICHHUS.

YTpaBisromuii KOHTPOJLIEp T0JIKEH OBITh COBMECTUM cO cpenoil Arduino.

YpaBisomui KOHTPOJIJIEp COBMECTUM CO CPeIoi mporpaMMupoBanus Scratch, u si3pIkoM
nporpammupoBanus C.

JlomkeH obecriednBaTh MOBOPOT 110 NEPBBIM TPEM OCSM B 3a/IaHHBIN YTOJI U Ha 3aJaHHBIN Yo, IOBOPOT

1 mr.




[0 YETBEPTOM OCH Ha 3aJaHHBIN yroJ,

NBH>KEHUE B KOOpIUHATHI X, Y, Z, IepeMEIICHUE HA 3aJaHHOE PACCTOSHUE N0 KoopauHaTtaMm X, Y, Z,
repeady JaHHBIX O TEKYIIEM MOJIOKEHUH YTJI0B, Iepeayy JaHHBIX O TEKYIIUX KOOPJIUHATAX
MHCTPYMEHTA.

JlokeH moaiepKuBaTh MEPEMEIICHUE B IEKAPTOBBIX KOOPAMHATAX U yrilax MOBOPOTA OCEH, C 3aJJaHHOM
CKOPOCTBIO U YCKOPEHHUEM.

TuIbl IepeMeIleHri B IEKapTOBBIX KOOPJIMHATAX: ABUYKEHHE 10 TPACKTOPHUH, ABUKEHHUE IO IPSIMOK
MEXTy IBYMsI TOUKaMHU, IEPETIPHITUBAHUE M3 TOYKH U TOUKY (IEPEHOC 0OBEKTA).

12.

O06pa3oBaTeIbHBIN HAOOD
IUTSE U3YICHIS
MHOTOKOMIIOHEHTHBIX
[POOOTOTEXHUUECKUX
CHCTEM U
MaHUTTYJISITAOHHBIX
poOoTOB

OOpa3oBaTeNbHbI KOMIUIEKT JOJDKEH OBbITh IpeAHa3HadeH A H3Y4eHUs pOOOTOTEXHMUYECKHX
TEXHOJIOTHH, OCHOB MH(OPMAITMOHHBIX TEXHOJOTHH M TEXHOJOTHI MPOMBIIIJICHHON aBTOMATU3AINH, a|
TaK)K€ TEXHOJIOTUH IPOTOTUIIMPOBAHUS U aIIUTUBHOIO IIPOU3BOJICTBA.

B cocraB KOMILIEKTa JOKHO BXOJUTh:

1) HHTemnekTyanabHbI CEpBOMOAYNIb C HHTETPUPOBAHHOW CHUCTEMOH YIpaBIeHMs, IO3BOJISAIOIIEH
00BETUHATH CEPBOMOIYIIH JPYT C JPYTOM 10 MOCIIeI0BaTeIbHOMY HHTep(eiCy - He MeHee OIIT;

2) PoOOTOTEXHMYECKHII KOHTpPOJUIEp MOMAYJIBHOTO THIMA, HPEACTaBISIIOMUNA co00i OJHOIIATHBIN
MHUKPOKOMITBIOTED C OMEPAMOHHON cUcTeMoi Linux, o0beIMHEHHBIN ¢ TIeprudepuitHBIM KOHTPOJICPOM
C IOMOLIBIO MJaThl pacmupeHus. PoOOTOTEeXHUYECKHUH KOHTpPOJUIEp JOJDKEH — YIIOBIIETBOPSTH
TEXHUYECKUM XapaKTEpPUCTUKaM: KOJI-BO sJI€p BCTPOEHHOTO MUKPOKOMIIBIOTEpA - HE MEHee 4, TaKTOBas
gacToTa sjpa - He MeHee 1,2 I'T, oobem O3Y - He menee 512 MO, Hannuue unTepdeiico - SPI, 12C,
12S, TTL, UART, PWM, mudpoBsie U aHAJIOTOBBIE MOPTHI JUIsl MOJKIIOUEHUS BHEIIHUX YCTPOWCTB,
rakoke WiFi nimn Bluetooth nast koMMyHuKanuu co BHEIIHMMH yCTpoHcTBamMH. PoOOTOTEXHMUYECKH
KOHTpPOJJIEp JIOJKEH OoOecreynBaTh BO3MOYKHOCTH MPOTPAMMMPOBAHMS C MOMOUIbIO CPEICTB SI3bIKOB
C/C++, Python u cBobonHO pacmpoctpansemoil cpeasl Arduino IDE, a Ttakke ynpaBieHust MOAEISIMU
POOOTOTEXHUUYECKHUX CUCTEM C TTOMOIIBIO cpeibl ROS.

3) BeruncnuTenbHbI MOAYJIb CO BCTPOCHHBIM MUKPOKOHTPOJIJIEpOM — HEe MeHee 11T, BerancinurenbHbIi
MOJYJIb JIOJKEH 00J1aJlaTh BCTPOEHHBIMU LU(POBBIMU NOpPTAaMU - HE MeHee 2T M aHaJoroBBIMU
mopraMu- He MeHee 12mT. BbluncnuTenbHBIE MOIYJIb JOJDKEH 00J1aJaTh BCTPOEHHBIM MOJYJEM
O0ecripoBosiHON cBsi3u Tuna Bluetooth m WiFi ans co3gaHus anmapaTHO- MpOrpaMMHBIX PELICHUHA H
"yMHBIX/CMapT"-yCTpOICTB 175 pa3paboTku pemenuit "MHrepHer Benieit".

BbIUuCINTENBHBIA MOAYNb JIOJDKEH 00J1aaTh COBMECTUMOCTBIO € TNepU(EepUHBIMU IIaTaMu  JUIs
nmoakroueHus k cetn Ethernet u mokiroueHrst BHEIIHEW CUIIOBOI HArpy3KH.

4) Moaynb TEeXHHYECKOTO 3peHHs, MPEeACTaBISIOMUN co00il ycTpOHCTBO Ha 0a3e BBIYMCIUTEIHLHOTO
MUKpPOKOHTpOJIJIEpa W HHTErPUPOBAHHON KaMephl, 00ecleyrBaiollee paclo3HaBaHWE MPOCTEUIINX
M300pakeHU Ha MOYyJIE 3a CUeT COOCTBEHHBIX BBIYMCIUTENBHBIX BOBMOKHOCTEH - HE MeHee 11uT;
Moylib TEXHUYECKOTO 3pEHUSI TOJIKEH 00ecTeuuBaTh BO3MOKHOCTD

OCYILLECTBIISATH HACTPOMKY IKCIO3ULIMH, OanaHca 6enoro, HSV

COCTABJISIFOIIUX, TUTOIIAIA OOHAPY>KHBAEMOI 00JIaCTH N300PaKECHNUS,
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OKPYTJIOCTH OOHApY)KMBAEMOM 00J1aCTH M300paKEHHMSI, TIOJI0KCHHE

0OHapyKUBaeMbIX 00J1aCTEl OTHOCUTENBHO IPYT JApyra

Moayab TEXHHYECKOTO 3peHus JoJKeH uMeTh BectpoeHHbIe nHTepdeicel -SPI, UART, 12C nau TTL mis
KOMMYHHUKAIMH JPYT C IPYTOM UJIM BHEITHUMHU YCTPOMCTBAMHU.

5) KommieKT KOHCTPYKTHUBHBIX 3JIEMEHTOB M3 MeTallia Jisi COOpPKH MOJAENU

MaHUITYJISTOPOB - HE MEHee 111T;

6) KomIuiekT a1emMeHToB AJi1 cOOpKH BaKyyMHOTI'O 3axXBaTa - HEe MeHee 11IT.

OOpa3oBaTeNbHbI POOOTOTEXHUYECKUN KOMIUIEKT JIOJDKEH COAEp)KaTh HAOOp OMOIMOTEK TPEeXMEpHBIX
MozeNel A MPOTOTUIIMPOBAHMSI MOJesed MOOMJIBHBIX M MAHUMYJISIIMOHHBIX POOOTOB Pa3IMYHOTO
Tuna. B cocTaB KOMILIEKTa JOJKHBI BXOJIUTh MHCTPYKIIMM U METOJUYECKHE YKa3aHUs MO pa3paboTke
TPEXMEPHBIX MOJIeIel MOOMIIBHBIX pOOOTOB,

MaHUTYJISIUOHHBIX POOOTOB C Pa3NUYHBIMU TUINAMH KHHEMAaTHKU (YIJIoBas KHHEMAaTHKa, IJIOCKO-
nmapajiesibHas KHHEMaTHKa, jaeibra-kuHematnka, SCARA wnm pbluakHas KHHEMaTHKa, IUIaTGopMal
CtroapTa # T.I1.).

OOpazoBaTenbHbIE  pOOOTOTEXHUYECKUH  KOMILIEKT  JIOJDKEH  COJAEp)KaTh  MHCTPYKIUH IO
MIPOEKTUPOBAHUIO POOOTOB, MHCTPYKIIUU M METOJIUKH OCYIIECTBICHUS HH)KEHEPHBIX PACUeTOB IPHU
[IPOEKTUPOBAHUM (pacyeThl HArpy3KW U MOMEHTOB, pacdeT MOIIHOCTH NPUBOJAOB, PACUET MapaMETPOB
KMHEMAaTUKH U T.I1.), HHCTPYKIIMH 10 pa3pabOTKe CUCTEM YIPABICHUS U MPOTPaMMHOT0 00eCTIeUeHHs IS
yIIpaBJIeHUs] poOOTaMHU, MHCTPYKIMU M METOJIMKH O Pa3padOTKE CHUCTEM YIPABICHHS C AJIEMEHTaMHU
MCKYCCTBEHHOT'O MHTEJIEKTa U MAIIMHHOTO O0yYeHHUS.

KoMnbloTepHOe 060py10BaHue

13.

HoyTt0Oyx

dopm-pakTop: HOYTOYK;

DKecTkasi, HeoTKIIIOUaeMasi KiaBuaTypa: HaJu4ue;

Pycckas packiiagka KjaaBUaTyphbl: HAIUUUE;

Jluaronane skpaHa: He MeHee 15,6 noiMoB;

Paspemenne skpana: He MeHee 1920x1080 nuxceneit;
KomnunuecTBo siiep npoueccopa: He MeHee 4;

Koa1uecTBo MOTOKOB: HE MEHeEE §;

ba3zoBas TakTOBas yactoTa npoueccopa: He menee 1 I'T;
MakcumanbHasi TAKTOBAas 4acTOTa mpoueccopa: He Mmenee 2,5 ['T'w;
Komi-mamsarts mporeccopa: He MeHee 6 MOaiir;

OO0BeM yCTaHOBIIEHHOH OINEepaTUBHON MaMATH: He MeHee 8 ['0aiiT;
O6beM noepKUBaeMO onepaTuBHOM MaMsITH (111 BO3MOKHOCTH pacIIupeHusi): He MeHee 24 ['6aiit;
O0beM HakoruTens SSD: ne menee 240 I'0aiiT;

Bpemst aBToHOMHOM paboThI OT OaTapen: HE MeHee 6 4acoB;

Bec HOyTOYKa ¢ YCTaHOBJIEHHBIM aKKyMYJISITOpOM: He 6oiee 1,8 Kr;
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Buemranii uatepdeiic USB cranmapra He HIke 3.0: HE MeHee Tpex CBOOOIHBIX;

Buemnuit narepgeiic LAN (ucnonb3oBaHue MEPEXOTHIKOB HE MPETYCMOTPEHO): HAIUYHE;

Hamuuue momyneit u uaTepdeiicoB (MCIOIb30BaHUE MTEPEXOTHUKOB HE MpeaycmoTpeno): VGA, HDMI;
becnpoBoaHast cBa3b Wi-Fi: nanmuume ¢ mognepxkoii crannapra IEEE

802.11n unu coBpeMeHHeE;

Web-kamepa: nanuuue;

Manunynstop "MbllIb'": HaTUYKE,

[TpenycTaHoBIEHHAs ONEPAIMOHHAs CUCTEMa C rpa)UIecKrM MOJIb30BaTEIbCKUM HHTEpdEiicoMm,
oOecnieunBaroias paboTy pacnpoCcTpaHEHHBIX 00Pa30BaTENbHBIX U OOIIECUCTEMHBIX MPUIIOKEHUH:
HaJu4ue.

Hupexrop MBOY Kopnosckoit COLL Ne14 N.B. Kyrymea




