NPO®WIbHBIA KOMILIEKT OBOPYJOBAHUA

TABJIALIA Ne2

KoanuecTBo equHAI 1151
NpoPHUIBLHOTO
KOMILTEKTA

HaumeHoBanue (o01meodpazoBaTebHbIE [Mpumeuanue
Ne KpaTkue npuMepHbIe TEXHHYECKHE XapAKTePHCTHKH
o0opynoBaHust OpraHu3anuu, He
ABJAKOIIHUECHA
MAaJTOKOMILIEKTHBIM),
€/1. U3M.

BA30OBAS (OBA3ATEJIBHASI YACTD)

EcrecTBeHHOHay4YHAasi HANIPABJIECHHOCTH
ObecrieunBaeT BBINOJIHEHKE J1a00PAaTOPHBIX padOT HA YpOKax Mo OHOJIOTHUH B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIEA0BATEIBCKON AEATEIbHOCTH YHaIIUXCSl.
Kommnekramnus: becnpoBoaHON MyIbTUIATYHK 110 OMOJIOTHH € 6-10
BCTPOCHHBIMU JJATYNKAMU:
JlaTuuk BiaxHOCTH ¢ auana3zoHoM uamepenus 0...100%
JlaT4rK OCBEIIEHHOCTH C JUana30HOM H3MepeHus He yxe yeMm ot 0 1o
180000 5k
Hatuuk pH ¢ auanazonom uzmepenus He yxe yem oT 0 1o 14 pH
JlaTumk TeMIepaTypsl ¢ IMana3oHOM U3MepeHus He yxke 4em ot -20 1o
+140C
JlaT4mK 37IEKTPOIPOBOAUMOCTH C IMAIa30HaAMHU U3MepeHus He yxe yeM oT 0

udposas nadoparopus

10 200 MxCwM; ot 0 10 2000 MxCwm; oT 0 10 20000 MKCM

1. 1o OMOJIOTUH n N 3 mrT.

aTYUK TEMIIEPATypbl OKPYXKAIOIIEH Cpe/ibl C AMANa30HOM U3MEPEHUS HE
(yuenunueckas) Patyp PYKAIOTICH CpEIbl € 1 p

yke yem oT -20 mo +40

Akceccyapsl:

Ka6ens USB coennHuTenbHBIN

3apsigHOE yeTpoiicTBO ¢ kabeaem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu udpoBoi 1abopaTopuu
Hudposas Bugeokamepa ¢ METAITMYECKUM IITATUBOM, pa3pelIeHHe HEe
menee 0,3 Mnukc

[Iporpammuoe obecrieuenue

Metonudeckue pekomeHaanuu He menee 30 padbot

YnakoBKa




KosmnvecTBo exmHun A1
NpoPUIBLHOTO
KOMILIEKTa

HaumeHoBanue (o01meodpazoBaTesbHbIE [Mpumeuanmue
Ne KpaTkue npuMepHbIe TEXHHYECKHE XapAKTePHCTHKH
o0opynoBaHus OpraHu3anuu, He
ABJAKOIIINECH
MAaJIOKOMILJIEKTHBIM),
€. U3M.
Hannune pycckosI3pI4HOTO caiiTa NoANEPKKHU, HATMIUE BUICOPOTHKOB.
OO6ecnieunBaeT BHITIOJIHEHHUE JTA0OPATOPHBIX padOT M0 XMMHUH Ha YPOKax B
OCHOBHOM IIIKOJIE U MPOEKTHO-UCCIEA0BATEIBCKON AEATEIbHOCTH YHaIIUXCSl.
Kommnekranus:
becnipoBoHON MYIBTUIATYMK MO XUMHUU € 4-MsI BCTPOCHHBIMU JaTYUKAMU:
Hatunk pH ¢ nuamnazonom u3mepenus He yxe uem ot 0 1o 14 pH
JlaTuuk BBICOKOU TeMIepaTypsl (TEpMONApHBIil) ¢ TMana30HOM U3MEpPEHUS
He yxe yem oT -100 mo +900C
JlaT4mK 37IEKTPOIPOBOAUMOCTH C IUAMTa30HaAMU U3MepeHus He yxe yeM oT 0
10 200 MxCwM; ot 0 10 2000 MxCwm; ot 0 10 20000 MKCM
JlaTuuk TemmepaTypsl INIATUHOBBIN C IMANa30HOM U3MEPEHHUS HE YKE YEM
ot -30 no +120C
udposas nadoparopus
OTOenpHbIE JAaTYUKU: 3 mr.

0 XUMHH (ydeHUYECKast)

JlaT4yuK ONTHYECKOM ITIOTHOCTH 525 HM
AKkceccyapsl:

Ka6ens USB coennHuTenbHBIN

3apsigHOE yeTpoiicTBO ¢ kabeaem MiniUSB

USB Apanrep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOACTBO 10 KCILTyaTaliy IUPPOBOH JIabopaTopuun
Ha6op mabopatopHoii OCHACTKH

[Iporpammuoe obecrieueHue

Metonudeckue pekomeHaanuu He menee 40 pabot
Hanuuue pycckosi3pI9HOTO caiiTa MoAIep KU
Hannuue BUaeopoIuKos.




HaunmMenoBanme
o0opynoBaHus

KpaTkue npumMepHbie TeXHHYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui aJst
NpoPUIBLHOTO
KOMILJIEKTA

(o01meodpazoBaTesbHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

IIpumeuanue

Hudposas nadoparopus
o ¢pusnKe
(yueHuveckas)

ObecrieunBaeT BBIIIOJIHEHNE KCIIEPUMEHTOB I10 TeEMaM Kypca (pU3UKH.
Komrmnekranus:

BecripoBo1HOM MYJIBTHAATYUK TTO PU3UKE C 6-F0 BCTPOCHHBIMU JTATYHKAMH:
[{udpoBoii qaTYNK TEMIIEPATYPHI ¢ JUAMTA30HOM U3MEPEHHS HE yXKE UeM OT -
20 mo 120C

[udporoii qaT9nuk aOCOIIOTHOTO JIABJICHUS C TUANIA30HOM U3MEPECHHSI HEe
yxe geM ot 0 1o 500 xIla

JlaT4uK MarHUTHOTO MOJISI C IMANa30HOM M3MEpPEHHUs He yxke ueM oT -80 110
80 mTn

JlaTuuk HanpspKeHUS ¢ Juana3oHaMy U3MEPEHHUS HE yKe ueM oT -2 110 +2B ;
ot -5 mo +5B; o1 -10 10 +10B; ot -15 no +15B

JlaTumk TOoKa HE yxe 4eM oT -1 o +1A

JlaTumK akceaepoMeTp ¢ MoKa3aTesIMH He MeHee yeM: 2 (; +4 g; 28 g
OtnenpHbBIC YCTPOMCTBA:

USB ocmmmtorpad He Menee 2 kanana, +/-100B

AKkceccyapbl:

Ka6ens USB coennuuTenbHBIN

3apsigHoe ycTpoiicTBo ¢ kaberem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHncTpykTop Asst mpoBeeH s SKCIIEPUMEHTOB

KpaTkoe pykoBOJICTBO 10 3KCIUTyaTaluu nudpoBoii 1adbopatopuun
IIporpammHoe obecnieueHue

Metonudeckue pekomenaanuu (40 padbor)

Hannuune pycckosI3pIUHOTO caiiTa Mo Iep kKU

Hanuuue BUaeOpOIUKOB.

Komnn

IOTEepHOe 000pyA0BaHuUe

4.

HoytGyx

®opm-akrop: HOYTOYK;

1 mrT.




HaunmMenoBanme
o0opynoBaHus

KpaTkue npumMepHbie TeXHUYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui aJst
NpoPUIBLHOTO
KOMILJIEKTA

(o01meodpazoBaTesbHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

IIpumeuanue

Kectkas, HeoTKIIIOYaeMas KJIaBUATypa: HAIUYHUE;

Pycckas packiaaka KiaBuaTypbl: HAIUYUE;

Juaronane 5kpaHa: He MeHee 15,6 qroiMoB;

Pa3pemenue skpana: He meHee 1920x1080 nukceneii;

KonudecTBo snep npoieccopa: HE MeHee 4;

KommuectBo moTokoB: HE MeHee 8;

bazoBas TakToBas yactora npoueccopa: He menee 1 I'Tm;
MakcumManibHas TaKTOBasi 4acToTa mporeccopa: He menee 2,5 ['T;
Kamr-mamsth mporieccopa: He MeHee 6 MoOaidT;

O0beM yCTaHOBIIGHHOM OTIEpaTUBHOM MaMsITH: HE MeHee 8 ['0aiiT;
O06beM noIepKUBACMOM OTIEPATHBHOM MaMSATH (IJIs1 BO3MOYKHOCTH
pacmupenus): He meHee 24 ['0aiT;

O0beMm HakomuTeaa SSD: e menee 240 I'GaiiT;

Bpemst aBToHOMHO# paboThI OT OaTapen: HE MEHee 6 J4acoB;

Bec HoyTOyKa ¢ ycTaHOBJICHHBIM akKyMynsiTopoM: He Oouee 1,8 kr;
Buemrauit uatepdeiic USB cranmapra He Hke 3.0: HE MeHee Tpex
CBOOOIHEIX;

Buemrauit uatepdeiic LAN (Mcmosb30BaHKue MEPEXOTHUKOB HE
MPEeIyCMOTPEHO): HAIMYHE;

Hannuue monyneit u uatepdeiicoB (MCMOIb30BaHUE TIEPEXOTHUKOB HE
npenycmotpeHo): VGA, HDMI,

BecnipoBoanas cBsi3b Wi-Fi: Hanmnume ¢ moaaepxkoi cranaapra IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: namuuue;

Manunynsatop "Mellb": HaIU4YKE;

[IpenycranoBneHHas onepalnuoHHas cucTeMa ¢ rpaguuecKkum
MOJIb30BaTeNbCKUM UHTEp(deticom, obecrieunBaroias paboTy

PaCIpOCTPaHCHHBIX O6pa3OBaTeJ'IBHLIX )51 O6I.I.I€CI/ICT6MHLIX HpHJ’IO)KCHHfIZ




MoanucaHo undposoi noanucbio: KpbiMckasn

Kpbimckasa Anna CTenaHOBHA Anna Crenanosna

Jata: 2024.08.23 11:04:41 +03'00'

KosmnvecTBo exmHun A1
NpoPUIBLHOTO
KOMILIEKTa

HaumeHoBanue (o01meodpazoBaTesbHbIE [Mpumeuanmue
Ne KpaTkue npuMepHbIe TEXHHYECKHE XapAKTePHCTHKH
o0opynoBaHus OpraHu3anuu, He
ABJIAIOIIHECHA
MAaJIOKOMILJIEKTHBIM),
el H3M.
HaJIM4ueE.
Tun ycrpoiictBa: MOV (pyHKIIMYM nIeyaTH, KONMUPOBAHUS, CKAHUPOBAHUA);
®opmat Oymaru: He MeHee A4;
MOV (npuntep, ckaHe BETHOCTb: YE€PHO-OEIIBIN;
5. (np P, p. 11 P ’ 1 mIT. Ha xaGOwumner,

KOIIHP)

TexHonorus nevaru: jgazepHas
MaxkxcumanbHoe paspemenue medatu: He MeHee 1200%1200 todyek;
Wnrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

000pyI0BaHHBIN

nudposoit
naboparopueit

JOIMOJIHUTEJIbHOE OBOPYJIOBAHHUE

EcTtecTBeHHOHay4YHasi HATIPABJIEHHOCTH

udposas madoparopus
1. 1o Ouosioruu
(yuenunueckas)

OO6ecnieunBaeT BHITIOJIHEHHUE JTAOOPATOPHBIX padOT HAa ypOKax Mo OMOJIOTHH B
OCHOBHOM IITKOJIE ¥ TIPOEKTHO-NUCCIIEA0BATEIILCKON IEATETLHOCTH YIaIIHXCS.
Kommuiekranus: becipoBoHOM MyTbTHAATYMK 1O OMOJIOTHH C 6-10
BCTPOCHHBIMH JaTYNKAMHU:

JlaTuuk BiaxxHOCTH ¢ auarna3zoHoM uzmepenus 0...100%

JlaT4rK OCBEIIEHHOCTH C JUana3oHOM H3MepeHus He yxe yeM ot 0 1o
180000 1k

Hatuuk pH ¢ nuanazoHom usmepenus ue yxxe uem ot 0 go 14 pH

JlaTuuk TeMIiepatypsl ¢ [uana3oHOM U3MepeHHs He yxe ueM ot -20 10
+140C

JlaTuuk 37IeKTPOTPOBOAUMOCTH C AUANa30HaMU U3MEPEeHUs He yxe 4yeM oT 0
10 200 MxCwm; ot 0 10 2000 MxCwm; oT 0 10 20000 MKCM

JlaTuuk TemMmnepaTypbl OKpYXKaroIIeil cpeibl C Tuana3oHOM U3MEpEeHHsI He
yke yem oT -20 mo +40

Axceccyapsl:

Kab6ensr USB coequHuTEILHBIN

3apsiiHOE yCTpOMCTBO ¢ kabemem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO 10 dKCIUTyaTau nudpoBoii 1adboparopuu




HaunmMenoBanme
o0opynoBaHus

KpaTkue npumMepHbie TeXHUYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui aJst
NpoPUIBLHOTO
KOMILJIEKTA

(o01meodpazoBaTesbHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

IIpumeuanue

[udporas BupeokaMepa ¢ METALTUICCKHM IIITATHBOM, Pa3peIICHHE HE
menee 0,3 Mnukc

[IporpammuoOe obOecrieueHne

Metoudeckre pekomenaanuu He menee 30 pabot

YnakoBka

Hanwuane pyccKosI3bI9HOTO CaiTa MO IICPKKH, HATHIHE BHICOPOJIUKOB.

udposas nadoparopus
0 XUMUH (y4CHHUECKast)

ObecrieunBaeT BBINOJIHEHUE JTA00PAaTOPHBIX pabOT O XMMHUH Ha ypOKax B

OCHOBHOM IIKOJIE U IMPOCKTHO 'HCCHe)IOBaTeHBCKOﬁ ACATCIIBHOCTH YYalIUXCs.

Kommnekramnus:

becnipoBoHON MYIBTUIATYMK MO XUMHUU € 4-MsI BCTPOCHHBIMU JaTYUKAMU:
Jatunk pH ¢ nuamnazonoM n3mepenus He yxe yem ot 0 1o 14 pH

JlaT4rK BBICOKOUM TeMIEepaTyphl (TEPMOTIApHBIi) ¢ TUATTa30HOM W3MEPECHHUS
He yxe yem oT -100 mo +900C

JlaT4mK 37IEKTPOIPOBOUMOCTH C IMAIa30HaAMU U3MepeHus He yxe yeM oT 0
10 200 MxCwM; ot 0 10 2000 MxCwm; oT 0 10 20000 MKCM

JlaTumk TemMmnepaTyphl IJIATHHOBBIN C TMAlla30HOM U3MEPEHHUS HE Y)KE YeM
o1 -30 mo +120C

OtenbHBIC JaTYUKH:

JlaT4uK ONTHYECKOM ITIOTHOCTU 525 HM

Akceccyapsl:

Ka6ens USB coennHuTe nbHBIN

3apsigHOE yeTpoiicTBO ¢ kabeaem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOCTBO M0 dKCIUTyaTauu nudpoBoii 1adbopartopuun

Hab6op nmaGopatopHoii ocHacTKH

[Iporpammuoe obecrieuenue

Metonudeckue pekomeHaanuu He menee 40 padbot

Hannuune pyccKosI3pI9HOTO caiiTa moIIepKKu




HaunmMenoBanme
o0opynoBaHus

KpaTkue npumMepHbie TeXHHYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui aJst
NpoPUIBLHOTO
KOMILJIEKTA

(o01meodpazoBaTesbHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

IIpumeuanue

Hannune BuaeopomKoB.

Hudposas nadoparopus
1o GpusuKe
(yueHuveckas)

ObecrieunBaeT BHINOJIHEHNE IKCIIEPUMEHTOB 110 TeMaM Kypca (pU3UKH.
Komrmnekranus:

BecrpoBo1HOM MYJIBTHAATYUK 11O PU3UKE C 6-F0 BCTPOCHHBIMU JTATYHKAMH:
[{udpoBoii qaTIHK TEMIIEpPaTyphI ¢ JUATA30HOM U3MEPECHHS HE YXKe UeM OT -
20 mo 120C

HudpoBoii qaTunk abCOTOTHOTO JTaBJICHUS C JUANa30HOM U3MEPEHUS He
yxe geM ot 0 1o 500 xIla

JlaT4uK MarHUTHOTO MOJISI C IMANa30HOM M3MEpPEHHUs HE YKe 4eM oT -80 110
80 mTn

JlaTuuK HanpspKeHUS ¢ Juana3oHaMy U3MEPEHHS He yKe ueM oT -2 110 +2B ;
ot -5 1o +5B; o1 -10 10 +10B; ot -15 no +15B

JlaTumk TOoKa He yxe 4eM oT -1 1o +1A

JlaTuuk akceynepoMeTp € Mmoka3zaressiMd He MeHee yeM: +£2 g; +4 g; +8 g
OtnenpHbBIC YCTPOMCTBA:

USB ocmmmtorpad He Menee 2 kanana, +/-100B

AKkceccyapbl:

Ka6ens USB coennHuTenbHBIN

3apsiaHoe ycTpoiicTBo ¢ kaberem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHncTpykTop Ast mpoBeeHHsI SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO M0 dKCIUTyaTauu nudpoBoii 1adbopatopuun
IIporpammHoe obecnieueHue

Metonudeckue pekomenaanuu (40 pador)

Hannuune pyccKkosI3pIUHOTO caiiTa Mo Iep kKU

Hanwnuue BUIEOPOTUKOB.

[udposas nadopatopust
1o pU3UO0JIOTUH

OO0ecrieunBaeT MMPOBCACHUC UCCIICA0OBAHUA T10 (I)YHKI_II/IOHI/IpOBaHI/IIO
YCJIOBCUCCKOI'0 OpraHnuima. KOMHHGKT&HI/IHZ BCCHpOBOI{HOﬁ MYJIbTUAATYUK




HaunmMenoBanme
o0opynoBaHus

KpaTkue npumMepHbie TeXHHYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui aJst
NpoPUIBLHOTO
KOMILJIEKTA

(o01meodpazoBaTesbHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

IIpumeuanue

(mMpo¢uIbHBIN YpOBEHB)

1o (pu3HoIOTHY ¢ 5-10 BCTPOCHHBIMH AaTYMKaMHu: J[aTunK apTepraabHOTO
nasneHus (0...250 MM pT. CT.)

JlaTuuk myneca ¢ Auana3zoHoM u3mepeHus He yxe yem ot 30 1o 200 yn/mMuH
JlaTymk TemmepaTyphl TeJa ¢ TMara3oHoOM W3MEpEHUs He yKe 4yeM oT +25 10
+40C

JlaT4rK 9acTOTHI IBIXaHHS C IMANIa30HOM U3MepeHus He yxe yeM oT 0 1o
100 nukII0B/MUH

JlaTymk yCcKOpeHHs ¢ mokasatensimu +2 ¢; +4 g; £8 g

OtnenpHbBIE YCTPOMCTBA:

Hatuank OKI' ¢ muanazonom usmepenust He yxke ueM oT -300 go +300 mB)
Jatunk pH ¢ nuanazonom n3mepenus He yxe yem ot 0 mo 14 pH

JlaTuuk cuiomep ¢ Auana3oHoM U3MepeHus He yxke yem oT -40 mo 40 H
JlaTuyuk OCBEIIEHHOCTH C JUAa30HOM U3MEepeHus He yxxe yeM ot 0 110
180000 nx

AKceccyapbl:

Ka6ens USB coennHuTenbHBIN

3apsHoe ycTpoicTBO ¢ kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHncTpykTop Asst mpoBeeHHsI SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu nudpoBoii 1adboparopuun
[IporpamMmmuoe oGecrieueHue

Metoauueckue pekoMeHaanuu He MmeHee 20 paboT

Hanuuune pycckosI3pI9HOTO caiiTa moaep:KKu

Hanuuue BUaeOpOIuKOB.

[udposas nadopatopust
10 9KOJIOTUHI

OOGecrieunBaeT IMPOBCACHUC yqeGHoro 9KOJIOTHYCCKOT'0O MOHHUTOPUHT'A
HHCTPYMCHTAJIbHBIMH MCTOIaMH. Ha6op MMPUMCHACTCA MPU U3YUCHUU
OKOJIOTHH, 6I/IOHOFI/II/I, XUMHU, FCOFpa(bHH U IpUPOAOBCACHUS, a TAKIKC IJIA
WHIUBUAYAJBbHBIX UCCICIOBAHUA U HpOGKTHOﬁ ACATCIBbHOCTHU IIKOJIBHUKOB.




HaunmMenoBanme
o0opynoBaHus

KpaTtkue npuMepHbie TeXHUYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui st
NpoPHIBLHOTrO
KOMILJIEKTA

(o0meodpazoBaTesibHbIE
OpraHu3anmm, He
SIBJISIIOIIIMECST
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

IIpumeuanue

Kommekranus: becnpoBoiHON MyJIbTHAATYHK 1O SKOJTOTHYECKOMY
MOHHUTOPHHTY C 8-10 BCTPOCHHBIMH JTATYUKAMH:

JlaT4MK HUTpaAT-MOHOB

JlaT4MK XJIOpHUI-MOHOB

Harauk pH ¢ quana3zonom uamepenus He yxe gem ot 0 mo 14 pH

JaTunk BnaxxHocTH ¢ quanaszonom usmepenus 0...100%

JlaTauk OCBEIICHHOCTH C JIMANIa30HOM M3MEpeHus He ke yeM oT 0 110
180000 nx

JlaTumk TemMmepaTypsl ¢ IMana3oHoOM U3MEpeHHs He yxke ueM oT -20 110
+140C

JlaT4mK 37IEKTPONPOBOAUMOCTH C IMATa30HaMu U3MepeHus He yxe yeM ot 0
10 200 MxCwM; ot 0 10 2000 MxCwm; ot 0 10 20000 MKCM

JlaTurk TemMnepaTypbl OKpYKArOIICH Cpe/Ibl ¢ TUana30HOM U3MEpPEHUs He
yxe yem oT -20 g0 +50C

OTtnenbHBIC JATYUKU:

JlaTumk 3ByKa ¢ GyHKIIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPECHUS
yacTtoT He MeHee yeM oT 50 I'ry mo 8 kI

JlaTuuk BIaXHOCTH MOYBBI C IMANa30HOM U3MepeHus He yxke 4eM oT 0 110
50%

JlaTumk kuciaopoaa ¢ auanazoHom uamepenus ot 0 1o 100%

JlaTauk onTHYECKOM MIOTHOCTH 525 HM

JlaTumk ontuyeckoi mioTHocTH 470 HM

JlaTyuk TypOUIUMETp C Juana3oHoM u3mepeHus He yxxe yeM ot 0 1o 200
NTU

JlaT4uMK OKKCH YTiiepoJia ¢ JUana3oHoM usmepenus He yxxe ueM ot 0 go 1000
ppm

Akceccyapsl:

Kab6ens USB coenunurensubiii (2 mir.)




HaunmMenoBanme
o0opynoBaHus

KpaTkue npumMepHble TeXHUYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui aJst
NpoPUIBLHOTO
KOMILJIEKTA

(o01meodpazoBaTesbHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

IIpumeuanue

3apsiiHOE YyCTPOHCTBO ¢ Kaberem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CTep)KCHI) AT 3aKPCIICHUA JaTYUKOB B LITATUBC

Kpartkoe pykoBOACTBO 10 3KCIUTyaTaiuu 1udpoBoii 1adbopatopuu
[Iporpammuoe oGecrieueHue

Metomdeckue pekomenaanuu He menee 20 padot

YnakoBka

Hannune PYCCKOA3ZBIYHOT'O cauTa MOAACPKKHU, HAJTMINEC BUACOPOJINKOB.

Mukpockomn nudpoBoi

Tun Mukpockorna: OuoJIOTHIECKHI

Hacaznxa mukpockomna: MOHOKYJISIpHAS
Haznauenwue: mabopaTopHsIit

Merton uccieoBaHus: CBETIIOE MOJIe
Martepuan ONTUKU: ONTHUYECKOE CTEKIIO
YBenuuenne MUKpockora, kpat: 64 — 1280
Oxkymsiper: WF16X

O0bexTuBbl: 4%, 10x, 40Xs (MOANPY>KHHEHHBIH)
PeBomnbBepHast rojioBka: Ha 3 00bEKTHBA

Tun noAcBeTKU: 3epKajio UK CBETOAUO
Pacrniono)xeHue moACBETKH: BEPXHSSI U HUKHSIS
Martepuan kopiryca: MeTaI

[IpenmeTtHsIit cToNIMK, MM: 90

Ucrounuk muranus: 220 B/50 I'n

Umncno meranukcenei: 1

Ha6op OI'D o xumun

B Habop BxoaAT Bechl 1abopaTtopHble snekTpoHHble 200 r, ciupToBKa
nabopaTopHas, BOPOHKA KOHMUYECKasl, MaJI0UKa CTeKJIsiHHas, mpooupka [1X-
14 (10 mTyk), cTakaH Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
LUWIAHAP U3MEPUTENbHBIN 2-50-2 (CTeKISHHBIHN, C IPUTEPTOH KPBIIIKOH),
ITaTUB 1711 TpoOupok Ha 10 rues, 3akuM NpoOHPOYHBIN, IITATEb-
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noxkeuka (3 mTyku), Habop (PIaKOHOB ISl XpaHEHUsI PACTBOPOB U
peakTuBoB (00beM (pakona 100 mit - 5 KOMIUIEKTOB TI0 6 MTYK, 00BEM
¢naxona 30 mi - 10 KOMIUIEKTOB 10 6 IITYK), LIUIMHAP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mrryku), ctakan Beicokuit 500 mi (3 mTykn), Habop
epIIeid TSt MBIThS TIOCYBI (€PII ISl MBIThS TPOOUPOK - 3 MITYKH, €pIT JUTS
MBITBS KOJIO - 3 MITYKH), Xanat O0enblit X/0 (2 mTyKkn), MepYaTKu PE3HHOBBIC
XMUMHUYECKHE CTOMKHE (2 MITYKH), OUYKH 3allUTHBIE, GUIBTPHI OyMaXKHbIE
(100 mrryk), roprouee aas cnimproBok (0,33 ).

B cocTaB HaOop BXOJAT peakTUBBI: aJIOMUHUM, JKEIe30, COJIIHAS KUCIIOTa,
METUJIOpaHX, peHoNnpTanenH, aMMHaK, IePOKCUI BOJOPOIa, HUTPAT
cepebpa u Apyrue; B 00IIeH CIOKHOCTH - 44 pa3TMIHBIX BEIIECTB,
WCIOJIb3YEMBIX JIJISl COCTaBJICHHS KOMITJIEKTOB PEaKTUBOB IPU MPOBEICHUH
9K3aMEHAIMOHHBIX SKCIIEPUMEHTOB 110 KypCy HIKOJBbHON XUMUMU.

VYyeOHas maboparopus
10 HEHPOTEXHOJIOTUU

B cocraB Bxogar:

Cencop Tun 1 He MeHee 1 mT., oOecrieynBaeT BO3MOKHOCTh PETHCTPALIUN
CUTHAJIA JIEKTPUICCKON aKTUBHOCTH MBITII] (3JIeKTpoMHOrpammbl, DMI').
Peructpanus 1omkHa OCyIIECTBIIAETCS HEMHBA3UBHO, CYXUMU JIEKTPOIaMHU.
B03MOXHOCTBIO KpeIJIeHHSI K pyKe YeJIOBEKa, YTO JOJDKHO J1aBaTh
BO3MOHOCTbh PETUCTPUPOBATH AIEKTPUUECKYIO AKTUBHOCTHU MBIIIIIIBI B
obnactu, HaJ KOTOpoil pacnonaraercs kperuienue. [Ipu HanpsoxkeHun
MBIIIIIBI TOJKHA OBITH 0OecreueHa BO3MOKHOCTh HAOIIOICHUS TYYHOCTH
curnana (1.e. npucyrctsue OMI), mpu paccrabIeHUH MBIIIIIHI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee 1 mT., obecrieunBaeT BO3MOKHOCTh PETUCTPALIUU
curnana ¢ororuietuzmMorpammsl (OI1I7) onTudyeckum myTem, 3a cueT
W3MEHEHHS OTPAKEHHOTO OT KPOBEHOCHBIX COCYJIOB CBETA, 00BEM KOTOPBIX
W3MEHsIeTCS 101 BO3JICHCTBUEM MyIbCOBOM BOTHBI. CEHCOP TOKEH OBITH
obecrnevyeH BOZMOKHOCTBIO KPETUICHHUS K TIOIyIIeUKe Majblla YeI0BeKa.
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Cencop Tun 3 He meHee | mT., oOecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
curHana snexrpokapauorpaMmsl (OKI') He MHBa3UBHBIM CIIOCOOOM;
peructpanui |, I u Il oTBeieHMIt; MOIKIIOUEHUS AIEKTPOIOB K CEHCOPY C
TTOMOTIIBIO0 COETMHUTENBHBIX MMPOBOAOB, 000pynoBaHHbIX TouchProof
pazpemMamu.

Cencop Tun 4 He MmeHee 1 mT. 06ecreynBaeT BO3MOXKHOCTb: PErHCTpaliu
CUTHaJIa KO>KHO-TasbBaH4eckoit peakiuu (KI'P), perucrpanust kotoporo
OCYILIECTBJISIETCS] Ha IOCTOSIHHOM TOKE; MOJIKJIFOUEHUS K TeJTy YeIoBeKa C
MOMOIIBIO CYXHUX AJIEKTPOAOB, OJKIIOYEHHE KOTOPHIX K CEHCOPY
OCyIIeCTBIIsIETCS ¢ ToMoInbio TouchProof pasnemos.

Cencop Tun 5 ve menee 1 mT., o6ecrieunBaeT BO3MOKHOCTh: PETUCTPAIIIT
CUTHAJIA JIEKTPUICCKON aKTUBHOCTH Mo3ra (3217) ¢ MOMOIIBIO0 CyXUX
HEHMHBA3UBHBIX 3JIEKTPOJIOB; PETUCTPALIMU HNEKTPUUECKONH aKTUBHOCTH
Pa3HbIX JA0Jei MO3ra; MOIKIIOYEHHSI 3JIEKTPOJOB K CEHCOPY C MOMOIIBIO
COEIMHUTENIBHBIX MTPOBOJOB, 000pynoBanHbIX TouchProof pazsemamus;
3aKpEIJICHHS 3JIEKTPOJIOB HAa MOBEPXHOCTHU T'OJIOBBI.

Cencop Tun 6 He Menee 1 mrt., o6ecrieunBaeT BO3MOKHOCTh: PErUCTPALIUU
curnana xonebanus rpyaHoi kiueTku (CeHcop IbIXaHus); ONpeeIeHUs
YaCTOTHI JIbIXaHHUS.

YcTpoiicTBO uist cOOpa JaHHBIX OT CEHCOPOB M Mepeiayy Ha MepCOHaIbHBIN
KOMITBIOTEp 00ecrneuynBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOAKITIOUEHHBIX
K HEMY CEHCOPOB M OTIIpaBKy nosydeHHbIX AaHHbIX Ha [1K. [Togkmouenue
nentpansHoro moayins k 1K ¢ momombto USB-kabens. LenTpanbHbit
MOJyJIb UMEET He MeHee | 1IT,: ranbBaHn4YecKyro n3omsuuto ot [1K.
I{eHTpasibHBINH MOYJIb 00E€CIIEUUBAET BO3ZMOKHOCTH OJJHOBPEMEHHOTO
MOAKIJIIOUEHUS BIUIOTH 10 4 ceHcopoB. Kaxplii n3 BxooB LleHTpansHOro
MO/1yJIsl UMEET ralbBaHUYECKYI0 H30JIAIHI0 (00ecrieyeHne MeXKaHaIbHOM
rajJibBaHMuecKoil n3ossinun). Ilonkmouenne cencopos k LleHTpanbHOMY
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MOJTYJTIO OCYIIECTBIISIETCS C TIOMOIIBIO CTICIIHATN3NPOBAHHBIX Pa3bheMOB
tuna LEMO, obecnieunBaromumx npaBmiIbHOCTH IMOIKIIOUYEHUS pa3bemMa U
CHIDKAFOIIIAX PUCK CITYYafHOTO KacaHUs Pa3bheMOB TOKOITPOBOISIIIHX
qacTel, a TaKkkKe 00eCIIeYMBAIONINX 3alTUTY OT HECAHKITMOHUPOBAHHOTO
MTOIKJTFOUEHUS K TTPOU3BOJIBHBIM YCTPOUCTBAM.

Monynb «KHonka» He MeHee 1 1IT., oOecrieunBaeT BO3MOKHOCTD: Pa3METKH
PETHCTPUPYEMBIX CUTHAJIOB M OTMEYATh HE MEeHee 3-X Pa3IMYHbIX KaTeTOPHH
COCTOSIHUIA.

YeTpoicTBO, BXOSIIEE B COCTAB JIA0OPATOPHH, OJIKHO 00ECTIeYMBaTh
BO3MOXHOCTh PETUCTPALIUU apTEPUATILHOTO JaBICHHUS.

[Iporpammuoe obecrieuenue (nanee - [10). JlomxHo obecrieunBaTh
BHU3YaJIN3AIMIO U 00pabOTKy PETUCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO MPOTPAMMBI JJOJDKHO COCTOSITh U3 BKJIAJIOK, KaXkaas U3
KOTOPBIX COJIEPKUT HAOOP rpadMKoB, HEOOXO IUMBIX JIsI OTOOPaKECHHS
TpebyeMoi nHpopmaIuu.

JlomxHa UMEThCs BKIIJKA 7151 OTHOBPEMEHHOTO MPOCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OJJTHOBPEMEHHO MOAKII0UeHHBIX K L{eHTpanbHOMy MOTYIIIO.
310 0becrneuynBaeT BO3MOKHOCTh MHOTOKaHAJIbHOTO (OTUTpaduyecKoro)
pexxrma paboThl yCTPOMCTBa.

Taxxke TOJKHBI UMETHCS BKJIAJIKU JUIS BU3YaIU3allMH CUTHAJIOB OT CEHCOPOB
OMI', ®III', KT, KI'P, 33T, ceHcopa ibIxaHus1, KHOIIKH; a TaKKe
MIPOU3BOJIHBIX TPa(UKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CIeU(PUUHBIE TSI
TOTO WJIM MHOTO CUTHAJIA BEIUYUHBI.

I1O momxHO naBaTh BO3MOKHOCTH BU3yalH3alluu U 00pabOTKH
PETUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3anus CUTHaNa, CIIEKTP CUTHAJA, aMIUTUTYIHbIN TPUTTEP

- OTIIT": BU3yanu3aius curHaa, criekKTpa CUrHaia, TaxorpaMMbl, Tpaduk
ynbca




HaunmMenoBanme
o0opynoBaHus

KpaTkue npumMepHbie TeXHHYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui aJst
NpoPUIBLHOTO
KOMILJIEKTA

(o01meodpazoBaTesbHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

IIpumeuanue

- OKT': Bu3yanu3aiusi CUrHaJIa, TaxorpaMmmbl, Tpaduk myinbca

- KI'P: Bu3yanu3anus cursaia

- O0I': Bu3yanuzauus CUrHaina, CIeKTp CUTHaja, aMIUIMTYAa alb(a-puTMa,
aMILTUTY1a 6eTa-puT™ma.

- CeHcop bIXaHUS: BU3yalIu3allis CUTHAA,

- Knomnka: Bu3yanu3zanusi cUTHaiza pa3MeTKu

ITO noJKHO UMETh BO3MOKHOCTh KaCTOMHU3AIUU U HacTporku [10 mis

3¢ deKTUBHOrO 0TOOpaXkeH!s rpaMKOB: HACTPOIKa 1BETa, BHIOOD
rapamMeTpoB I aHaJIN3a, BEIOOP 0TOOpakaeMbIX rpaduKoB,
MacmtabupoBanue rpadpukoB. [10 10KHO UMETh BO3MOKHOCTD 3allMCH U
BOCITPOU3BE/ICHUS PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MOxXHOCTh HACTPOIKK MapaMeTpoB (PUIBTPALIMU CUTHAA C TOMOIIBIO
(bunpTpa HIWKHUX YaCTOT, (PHIIBTPaA BHICOKUX YaCTOT, MOJIOCOBOTO (DHUIIBTPA,
PEXKEKTOPHOTO PUITBTPA.

C nenbio yao0cTBa aHallM3a CUTHAJA, JOJDKHA UMETHCSI BO3MOYKHOCTD
3aMKCH PETUCTPUPYEMBIX CUTHAJIOB B (ailll, c mocneayoueit
BO3MOXHOCTBIO UX MOCJIEIYIOLIEro Bocnpou3BeaeHus B 1anHom [10
(MMUTHPYS PETUCTPALIMIO CUTHANIA B PEKUME PEaTbHOrO BPEMEHH).

B cocraBe: MmeToauueckue MaTepuanbl Ui yYUTENs U 00ydaromuxcs,
OTIMCaHKE TIOJIKITIOYEHHS] CEHCOPOB J1ab0paTopyu, HHCTPYKIIMHU T10
ucnosb3oBanuto [10, onucanue mabopaTOPHBIX U MPAKTHUECKUX padoT,
KOTOPOE B TOM YHCIIE COJIEP’KUT MPE3CHTALMOHHBIE MaTEpHUaIb.
VYnakoBka/kopoOka JlabopaTopun JODKHA 00ecreunBaTh yA00HOE XpaHeHHE
U COJIEPIKATh MOJCKA3KH JUIsl pACIOJIOKEHUSI CEHCOPOB M YyCTPOMCTB
nabopaTopuu 115l yI0OHOTO MCIOIB30BAHNUS NPENOAABATENSIMHU U
00yUaroIMucs.

TexHoaorn4yeckas HalpaBJCHHOCTb

9.

| O6pasoBarenbHbIit

‘ PoGoToTexHuueckuii Ha6op npeaHasHa4YCH JI1 U3yYCHHA OCHOB
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KOHCTPYKTOp AJIst
MIPaKTUKU OJIOYHOTO
MIPOrpaMMHUPOBAHMS C
KOMIIJIEKTOM JIaTYMKOB

POOOTOTEXHUKH, JIETANICH, Y3JIOB H MEXaHU3MOB, HEOOXOTUMBIX JIJIS
CO37aHUS POOOTOTEXHUYECKUX YCTPOUCTB.

Habop npencrasnser co00il KOMIIJIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCIMHUTEIIBHBIX JIEMEHTOB U AJIEKTPOTEXHUUECKUX KOMIIOHCHTOB.
Ha6op mo3Bosisier cobupats (M mporpaMMupOBaTh COOMPAEMBbIE MOJIEIH ), U3
AJIEMEHTOB BXOIAIINX B €T0 COCTAB, MOJICITH MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX YCTPOUCTB C aBTOMATU3UPOBAHHBIM YIIPaBICHUEM, B
TOM YHCJIe Ha KOJIECHOM XOJ1y, a TaK e KOHCTPYKIIHA, OCHOBAaHHBIX HA
WCIIOJIb30BaHUH TIepeaad (B TOM YHCIIC YEPBIYHBIX M 3y0UaThIX), a TaK Ke
pBIUaAroB.

CBETOJIMOTHBIN MAaTPUYHBIN AUCIUICH ¢ OEJIOH TOICBETKOM Ha KOHTPOJIIIEPE
KonnuecTBo mopToB BBO1a/BBHIBOIa HA KOHTPOJUIEPE HE MeHEee 6
KonunuectBo kHOMOK HE MeHee 4

OO0111ee KOJIMYECTBO 3JIEMEHTOB: He MeHe 520 1IT., B TOM YHCIIE:

1) nporpaMMHpyeMbIii OJIOK yIpaBJIeHusI, KOTOPBI MOKET paboTaTh
ABTOHOMHO U B IOTOKOBOM PEXUME;

2) CEpBOMOTOPBI

3) IaTYHK CHIIBI

4) MaTYMK PacCTOSHHSI

5) maTuuk 1BeTa

6) akkymyssTOpHas 6atapes

7) T11acTUKOBBIE CTPYKTYPHBIE 3JIEMEHTBI, BKJIFOUast mep(OopHUpOBAHHbIC
AIIEMEHTHI: OaNKH, KyOHKHU, OCH U BaJlbl, COETUHUTENHHBIE AIIEMEHTHI K OCSM
, IIECTepHHU, TIpeIHa3HAYEHHBIC TSl CO3/IaHUs YEPBIUHBIX U 3y0OUaThIX
nepenay, COeAMHUTEIbHBIE U KPETIeKHbIE DIEMEHTHI;

7) [IporpammHoe obecrieueHune, UCToIb3yeMOoe TSl IPOTPaMMHUPOBAHUS
coOupaeMbIx pOOOTOTEXHUYECKUX MOJIENIEH U YCTPONCTB, IOCTYITHO IS
CKayMBaHUs U3 ceTH MHTepHeT
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10.

OO6pazoBareabHbIN HA0OP
0 MEXaHUKe,
MEXaTPOHHKE U
pPOOOTOTEXHUKE

KoMmekT as u3ydeHust OCHOB 3JIEKTPOHUKU U pOOOTOTEXHUKHU

Habop nomxkeHn ObITh NpeHa3HAYEH I IPOBEIEHUS YUeOHBIX 3aHATUHN 1O
AJIEKTPOHUKE U CXEMOTEXHHKE C LIE€IbI0 U3yUeHUsl Haubosee
pacpoCTpaHEHHON AIEMEHTHOM 0a3bl, MPUMEHSIEMOH I MHKEHEPHO-
TEXHUYECKOTO TBOPYECTBA yUYAIIMXCS M pa3pabOTKU yueOHBIX MOJieel
po6oToB. Habop oymkeH Mo3BoIsATh y4aluMcsl Ha MPAaKTUKE OCBOUTH
OCHOBHbBIE TEXHOJIOTUH MPOEKTUPOBAHUS POOOTOTEXHUUECKUX KOMILIEKCOB
Ha IpuMepe yueOHbIX Mojieei poOOTOB, a TAK)Ke U3YYUTh OCHOBHBIE
TEXHUYECKUE PEIIEHUS B 00JIaCTH KUOEPHETUUECKUX M BCTPAUBAEMBIX
CHUCTEM.

B coctaB koMIIeKTa JOHKEH BXOAUTh HA0OP KOHCTPYKTUBHBIX 2JIEMEHTOB
U1 COOPKM MakeTa MaHUITYJIIUOHHOTO po00Ta, KOMIUIEKT METAJUINYECKUX
KOHCTPYKTUBHBIX 3JIEMEHTOB Il COOPKM MakeTa MOOMJIBHOTO poOO0Ta U T.I1.
B cocraB koMIieKTa BXOUT HA0OP 3JIEKTPOHHBIX KOMIIOHEHTOB IS
U3Y4YEHHUsI OCHOB DJICKTPOHUKU U CXEMOTEXHUKH, a TAKKE KOMIUIEKT
IIPUBOJIOB M JATYUKOB Pa3IMYHOIO THUIA JIs pa3paboTKu
POOOTOTEXHUYECKUX KOMIIJIEKCOB.

B cocTaB KoMILUIEKTa JOHKHO BXOJUTh: MOTOPBI C 3HKOJIEPOM - HE MEHEe
21T, CepBONPUBOJL OOJIBILION - HE MEeHee 41T, CEpBOIIPUBO/] MaIbIH - HE
MeHee 21T, HPPaKpacHbIM JaTUUK - HEe MEeHee 3IUT, yIbTPa3ByKOBOM
JaTYUK - HE MEHee 31UT, TaTYUK TEMIIEpaTyphl - HE MeHee 11T, 1aT4uK
OCBEIIEHHOCTH - He MeHee 11T, Habop 3JEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPbI, CBETOAUO bl PA3IMYHOTO HOMUHAIIA),
KOMIUIEKT IPOBOJIOB 15l O€CIaeyHOro NpOTOTUITMPOBAHMS, TUIaTa
OecraeyHOTO MPOTOTUIMPOBAHUS, AKKYMYIIATOP U 3apsHOE YCTPOUCTBO, .
B cocTaB koMIuIeKTa JOHKEH BXOAUTh IPOrPaMMUPYEMBbIA KOHTPOJLIED,
nporpammupyemsbiii B cpeie Arduino IDE win aHamoruuHbeIx cBOOOIHO
pacrpocTpaHseMbIX cpefax pazpadorku. IIporpaMmupyemblii KOHTpoJLIEp
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JIOJDKEH 00J1a71aTh IOPTAMHU TS TIOIKJTFOUEHUSI ITU(PPOBBIX U aHAIOTOBBIX
ycrpoiicts, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wnu
WiFi.

B cocraB komIuiekTa JOKEH BXOIUTh MOYJIb TEXHHUECKOTO 3PEHUS,
MIPEICTaBISIONINI COO0M BBIUMCIUTEIBLHOE YCTPOUCTBO CO BCTPOESHHBIM
MUKpOMpOIIecCCOPOM (KOJI-BO siiep - HE MEeHee 41T, yacToTa sipa HE MeHee
1.2 I'Tu, 06bem O3Y - He MeHee 512M6, 00beM BCTPOEHHOM MaMsTH - HE
MeHee 81'0), MHTerpupOBaHHOM KaMepoll (MaKCUMaIbHOE pa3pellieHne
BHJICOTIOTOKA, TiepenaBaemoro 1o uarepdericy USB - ne menee 2592x1944
€/1.) ¥ ONTHYECKON cUCTeMO. MOAylIh TEXHUUECKOTO 3PEHUS TOJKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3JIMYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpoJuiepamu ¢ nomotisto uarepgdeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TeXHUYECKOTO 3pEHHUSI IOJIKEH UMETh BCTPOECHHOE
MporpaMMHOE oOecrieueHre Ha OCHOBE OTIePallMOHHOM cucTeMsbl Linux,
MIO3BOJISIFOIIEE OCYIIECTBISATH HACTPOMKY CUCTEMbl MAIIIMHHOTO O0y4YEeHHS
rapaMeTpoB HEMPOHHBIX ceTeil sl 0OHapyKeHUs: 00BEKTOB, OMPEICICHUS
WX MapaMeTpoB U JaibHelel naeHTuGuKaimm.

KomrnekT nomkeH odecrieunBaTh BO3MOKHOCTh H3yUEHHSI OCHOB
pa3paboTKU MPOrPaMMHBIX H allllapaTHBIX KOMIUIEKCOB HHKEHEPHBIX
cucTeM, perieHuit B chepe "MHTepHET Bemieit', a Takke pelIeHu B 001acTH
POOOTOTEXHUKH, HCKYCCTBEHHOTO MHTEJIEKTa M MATMHHOTO 00y4eHUSI.

11.

YerbipexoceBoi
y4eOHBbIi poOOT-
MaHUITYJISATOP C
MO/1yJIbHBIMH CMEHHBIMHU
HacaJKaMHu

VY4ebHblil poOOT-MaHUIYASATOP MPEAHA3HAYEH /ISl OCBOCHUS
00y4arouMHUCs OCHOB POOOTOTEXHUKH, [Vl MOATOTOBKU O0yJaromuxcs K
BHEJPEHUIO U TOCIIEIYIOIIEMY UCTIOIb30BAHNIO0 POOOTOB B MPOMBIIIEHHOM
IIPOU3BOJICTBE.

KonnuectBo oceil po6oTa MaHUITYISTOPA - YETHIPE.

[lepemenieHne THCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSAM JOJHKHO
YIIPaBJIATHCS IIArOBBIMU JIBUTATENsIMU. HanpshkeHne muTaHusl 1aroBbIX
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IIpumeuanue

nBurareieii ue oonee 12 B.

CepBoiBUTaTeh YETBEPTON OCH JIOJDKEH 00€CTIeunBaTh TOBOPOT
WHCTPYMEHTA.

VYroa noBopoTa MaHUITYASTOPAa HA OCHOBAHUN BOKPYT BEPTHUKAIbHON OCH HE
meHee 180 rpagycos.

Jliig onpefieneHUs MOJOKEHUSI MAHUITYJIATOPA IIPU TOBOPOTE BOKPYT
BEPTUKAIBHON OCH JIOJIKEH UCIOJIb30BATHCS DHKOJIED.

Yroa noBopoTa 3aHEr0 MmiIedya MaHUuIyJsiTopa He MmeHee 90 rpamxycos.
VYrous nmoBopoTa nepenHero mieda Mmanumyinsatopa e menee 100 rpamycos.
Jli1g onpeniesieHus MoJIOKEHUS 3aTHETO U IMEPEAHErO MIed MaHUMYJIsTopa
JOJI’KEH HCII0JIb30BAThCSA THPOCKOIL. YTOJI MOBOPOTA MO YETBEPTOM OCH HE
meHee 180 rpagycos.

JlomxHa ObITH BO3MOKHOCTh OCHAILIEHUS] CMEHHBIMH HacaJKaMu (Harpumep,
JepaTellb KapaHjaama win (iaoMacrepa, MpUCcoCKa ¢ CEpBOJBUTATEIIEM,
MEXaHUYECKOE 3aXBaTHOE YCTPONUCTBO C CEPBOJIBUTATEIIEM, YCTPONCTBO IS
JIa3epHOM TPaBUPOBKH WIIM YCTPOHCTBO 1yt 3D-mieyar).

JlomxHa ObITH BO3MOXKHOCTD MOJIKITIOYEHHS TOTIOJIHUTEIbHBIX YCTPOHCTB
(HampuMmep, TpaHCTIOPTEPa, pelibca i IepeMelieH s poooTa, myabTa
yIpaBJICHUS THUIA HKOUCTHK, KaMepbl MAIIMHHOTO 3PEHHUS, ONITUYECKOTO
JaT4yuKa, MOAYIs OECIIPOBOJIHOTO JAOCTYIA.

Po6or-manumynarop nomkeH obecrneynBaTh epeMeleHne HaCcaIK1 B
IIPOCTPAHCTBE, AKTUBALINIO HACAIKHA, BO3MOKHOCTb ITOJIyYE€HUSI CUTHAJIOB OT
KaMmepbl U JaTYMKOB, BO3MOKHOCTb YIIPABIICHUS TOTIOIHUTEIbHBIMU
YCTPOMCTBaMHU.

Marepuan kopnyca — amomMuHuid. Jluametp paboueit 30HbI (03 yuera
HABECHOT'0 MHCTPYMEHTa U 4eTBepToil ocu) He MeHee 320 mm. MHTepdeiic
noaxirouenus — USB.

Jlo7KeH UMeTh BO3MOKHOCTh aBTOHOMHOM pabOThI M BHEIIIHETO
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IIpumeuanue

yIpaBiIeHUS.

VYHpaBisiroinii KOHTPOJUIEP JT0JKEH ObITh COBMECTHM co cpeaoi Arduino.
VYpapnsomuii KOHTPOJJIEP COBMECTHM CO CPEA0I MpOTrpaMMUpPOBAHUS
Scratch, u si3pikoM porpammupoBanus C.

JlomxeH obecrieunBaTh MOBOPOT IO MEPBBIM TPEM OCSIM B 33/IaHHBIN yroJ u
Ha 33JIaHHBIN yroJ1, TIOBOPOT IO YE€TBEPTON OCH Ha 3aJJaHHBIN yIroJl,
JBUKEHHE B KOOpAMHATHI X, Y, Z, IepeMelieHue Ha 3aJaHHOE pacCTOsSHUE
1o koopauHataM X, Y, Z, mepeauy JaHHBIX O TEKYIEM MOJI0KEHNUHU YIJIOB,
nepenavy JaHHBIX O TEKYIIMX KOOpAUHATaX MHCTPYMEHTA.

JlomxkeH moaaepKuBaTh epeMelleHre B IeKapTOBbIX KOOpIMHATaX U yriax
IMOBOPOTA OCEH, C 3aIaHHON CKOPOCTBHIO M YCKOPEHUEM.

Tunsl nepeMenieHui B 1eKapTOBBIX KOOPIMHATAX: ABMKEHHE IO
TPAEKTOPUH, IBIKEHHE 10 TMPSIMOI MEXIYy ABYMS TOUKaAMHU,
MepENpPHITMBaHUE U3 TOUYKH U TOUKY (TIEPEHOC 0OBEKTA).

12.

OO6pazoBareabHbIN HA0OP
VTSl U3yUYCHHUS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHUYECKUX
CUCTEM U
MaHUITYJISITHOHHBIX
po6oTOB

OO0pa3oBatenbHbIi KOMIUIEKT J0JKEH ObITh IPeIHA3HAUEH sl U3y4YEHUs
POOOTOTEXHUYECKUX TEXHOJIOIMH, OCHOB MH(POPMALIMOHHBIX TEXHOJIOTUI U
TEXHOJIOTMI NPOMBIIUICHHOW aBTOMAaTU3al1H, a TAK)KE TEXHOIOT U
IIPOTOTUIIMPOBAHMS U AJIUTUBHOTO IIPOU3BOACTBA.

B cocTaB KOMIIIEKTa TOKHO BXOJUTH:

1) UHTemiekTyaabHbI CEPBOMO/YIb C HHTETPUPOBAHHOW CHCTEMOI
YIPaBIEHHUS], IO3BOJISAIOLIENH 0ObEUHATH CEPBOMOJIYIIN JPYT € APYTOM IO
nocienoBaTeIbHOMY HHTEp(delicy - He MeHee OIIT;

2) PoOOTOTEeXHUYECKHI KOHTPOJUIEP MOJIYJILHOTO THIIA, PEICTABIISOIIUIA
co00¥ OJTHOTIATHBI MUKPOKOMIIBIOTEP C OTIEpallMOHHOI cucTemoil Linux,
00BbEeTMHEHHBIN ¢ epUEepUITHBIM KOHTPOJIJIEPOM C TOMOIIBIO MJIAThI
pacuupenus. Po60ToTeXHHUECKHI KOHTPOJIIEP I0JKEH YIOBJIETBOPATh
TEXHUYECKUM XAPAKTEPUCTUKAM: KOJI-BO s1IEP BCTPOECHHOIO
MUKPOKOMIIBIOTEpA - HE MeHee 4, TaKTOBasi 4acToTa si/ipa - He MeHee 1,2
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I'Tu, o6sem O3V - He meree 512 MO, Hammaue uatepdericos - SPI, 12C,
12S, TTL, UART, PWM, uudpoBbie 1 aHAJIOTOBBIE TIOPTHI JIJIs1
MOAKIIIOUEHUS BHEITHUX YCTPOMCTB, a Takke WiFi min Bluetooth st
KOMMYHHMKAIMHM CO BHEIIHUMHU ycTpoiicTBamu. PoboToTexHMUECKHit
KOHTPOJUIEP JI0OJDKEH 00eCTIeUrBaTh BOZMOXKHOCTH MPOTPAMMHUPOBAHUS C
MOMOIIbIO cpecTB s13bikoB C/C++, Python u cBo6o1HO pacmpocTpaHseMoit
cpensl Arduino IDE, a Takxke ynpaBieHust MoeIs MU poOOTOTEXHUYECKUX
CUCTEM ¢ TTOMOIIBI0 cpeasl ROS.

3) BoruuciuTenbHbIi MOIYIb CO BCTPOSHHBIM MHUKPOKOHTPOJIJIEPOM - HE
MeHee 1mT. BeraucnutenbHbINA MOy Th AOJKEH 001a1aTh BCTPOCSHHBIMHU
M (pOBBIMU OPTAMHU - HE MeHee 1 21T U aHaJIOrOBbIMHU MOPTaMU- HE MEHEe
12mT. BEr4ucIuTenbHbIN MOTYIb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOTYJIEM
OecnpoBoiHO#M cBsi3u Tuna Bluetooth u WiFi st co3nanus amnmapatHo-
MPOTPAaMMHBIX pelIeHUH U "yMHBIX/CMapT''-yCTPOUCTB IS pa3paboTKu
pewenuit "MuTepHer Benen".

BorurcnuTenbHbIN MOTYNb TOJKEH 001a/1aTh COBMECTUMOCTBIO C
nepu@epuiHbIMY IIaTaMu JUTs noAKiItoueHus k cetu Ethernet u
MOAKIIIOUEHUS BHEIITHEH CUIIOBOM HArpy3KH.

4) Moayb TEXHHUYECKOTO 3PEHHsI, TIPEACTABIISIONIHNA COO0# YCTPOWCTBO Ha
0a3e BBIYUCIUTEIHLHOTO MUKPOKOHTPOJIIEpA U MHTETPUPOBAHHOMN KaMephl,
obecrneunBaroliee pacrno3HaBaHrue MPOCTEHITNX N300paKEHHU Ha MOTYIIE 3a
c4eT COOCTBEHHBIX BBIUMCIUTEIBHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moaynb TEXHUYECKOTO 3pEHHsI JOJDKEH 00ecredynBaTh BO3MOXKHOCTh
OCYILIECTBIISITH HACTPOUKY AKCIO3UIINH, Oananca 6emoro, HSV
COCTaBIISIONIUX, TUIOIAAN 0OOHAPYKMBaeMOii 00JacTu U300paKeHus,
OKPYTJIOCTH OOHAPYKMUBAEMOU 00IaCTH U300paKEHUS, TIOJI0KEHHE
0OHapyXHBaeMbIX 00IacTelf OTHOCUTENLHO JIPYT JIpyra

Moaynb TEXHUYECKOTO 3PEHHsI TOJDKEH UMETh BCTPOCHHBIE HHTEP(EICHI -
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SPI, UART, 12C wumn TTL it KOMMYHHKAIIUU APYT C APYrOM WA
BHEIIHUMH YCTPOMCTBAMHU.

5) KoMIUIeKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 METAJUIA [Tl COOPKH MOICITH
MaHUITYJISITOPOB - HE MeHee 11IT;

6) KoMIutekT 3eMeHTOB 17151 COOpKH BaKyyMHOTO 3axBara - He MeHee [1IT.
OO6pazoBaTeabHBIN POOOTOTEXHUUECKHI KOMIUIEKT JODKEH COJIEPIKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEJICH Il MPOTOTUITUPOBAHUS MOJICIICH
MOOUJIBHBIX 1 MAHUITYJISIHUOHHBIX pOOOTOB pa3iuyHOro Tumna. B cocras
KOMILJIEKTA J0JKHBI BXOIUTh MHCTPYKIIMHM U METOJIMYECKHE YKa3aHUsI 110
pa3paboTKe TPEXMEPHBIX MOJIENIeH MOOUIILHBIX POOOTOB,
MaHUIYJSIUOHHBIX POOOTOB C Pa3IMYHBIMU TUIIAMU KHHEMATUKH (yIJI0Bast
KMHEMAaTHKa, MJI0CKO-TIapasieibHasi KHHEMaTHKa, eJIbTa-KUHEMAaTHKa,
SCARA wnu peruaxHasi KHHeMaTHka, iargopma Ctroapra 1 T.11.).
O6pazoBarenbHbI POOOTOTEXHHUUECKUN KOMIUIEKT JIOJDKEH COAEepPKATh
MHCTPYKIUU N0 MPOEKTUPOBAHUIO POOOTOB, MHCTPYKIIUU U METOIUKHU
OCYILIECTBIICHUS] MH)KEHEPHBIX PACUe€TOB IPU MPOESKTUPOBAHUH (pacyeThl
Harpy3kud ¥ MOMEHTOB, pacueT MOLTHOCTH IPUBOJOB, pacyeT apaMmeTpoB
KMHEMAaTUKH U T.11.), HHCTPYKIIUHU T10 pa3pabOTKe CUCTEM YIPaBICHUS U
MIPOrPaMMHOTO OOecTieueHus AJsl yIpaBieHus poOoTaMu, MHCTPYKLIUU U
METOAUKH IO pa3paboTKe CUCTEM YIPABICHUS C JIEMEHTaMHU
HCKYCCTBEHHOT'O MHTEJJIEKTa U MAIIMHHOTO O0YUEHHUS.

Komnn

IOTEepHOE 000pyA0BaHUe

13.

HoytGyx

®opm-akTop: HOYTOYK;

XKecTkas1, HEOTKIIIOUaeMas K1aBuaTypa: HaJIu4ne;
Pycckas packiagka kjaaBuaTypbl: HAIUUUE;
Jluaronane 5kpaHa: He MeHee 15,6 qolMOoB;
Paspemenue skpana: He MmeHee 1920x1080 nukcenei;

2 1IT.

J11s1 ocHaIleHUs
KJacca,
000pyI0BaHHOTO
Habopamu
POOOTOTEXHUKH
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KonnuecTBo sigep mpoueccopa: He MeHee 4,

KonundecTBo moTokoB: He MeHee 8;

bazoBas TakToBas yactora npoueccopa: He meHee 1 I'Tm;
MaxkcuMmanbHasi TAKTOBas 4YacToTa mporeccopa: He meree 2,5 [T,
Komr-mamste mporieccopa: He Menee 6 Moaiir;

O0beM yCcTaHOBIIGHHOM OTEpaTUBHON MaMsTH: HE MeHee 8 ['0aiiT;
O06beM noIepKUBAEMOM OTIEPATHBHOM MaMSITH (TSI BO3MOKHOCTH
pacmupenus): He meHee 24 ['0aiT;

O0bem HakomuTeaa SSD: e menee 240 I'GaiiT;

Bpewmst aBToHOMHOM paboOThI OT OaTapen: HE MeHee 6 YacoB;

Bec HOyTOYKa ¢ yCTaHOBIECHHBIM aKKyMyJIITOpoM: He Oojee 1,8 kr;
Buemrauit uatepdeiic USB cranmapra He HUKke 3.0: HE MeHee Tpex
CBOOOIHEIX;

Buemrauit uatepdeiic LAN (Mcmosb30BaHe EPEXOTHUKOB HE
MPEeyCMOTPEHO): HAIMYHE;

Hanuuune monyneit n uatepgeiicon (MCMOIb30BaHUE TIEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI;

becnipoBoanas cBsa3p Wi-Fi: Hannuaue ¢ noaneps:kkoii crangapra |[EEE
802.11n wim coBpeMeHHee;

Web-kamepa: nanuuue;

Manunynstop "Mbllb": HAIUYKE;

[IpenycranoBneHHas onepalnroHHas cucTeMa ¢ rpapuuecKkum
MOJIb30BaTEeNBCKUM UHTEp(Peticom, obecrieunBaroiias padboty
pacipoCTpaHEHHBIX 00pa30BaTEIbHBIX U OOIIECUCTEMHBIX MPUIIOKEHHI:
HaJIn4ue.

14.

Tenexka-xpaHuiuiie
HOYTOYKOB

THUII KOpI1yCa: MCTaJI;
BO3MOXKHOCTH 0€301acHOTO 3alMUIICHHOT'O 3aMKOM XpaHCHU A HOYT6YKOBI
HaJIM4uc,
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IIpumeuanue

BO3MO’KHOCTB 3apsIKH HOYTOYKOB: HaJIMUYHE, TOJIEPIKKA HOYTOYKOB 3
KOMIUIEKTa TIOCTAaBKH;

Hanmuue poyrepa Wi-Fi crangapra 802.11n unu coBpemennee: 1 mr.
MoJI7Iep>KKa HOYTOYKOB M3 KOMIUIEKTA ITIOCTABKH;

KOJIMYECTBO HOYTOYKOB: OT 6 IITYK, MOJIEpKKa HOYTOYKOB M3 KOMIUIEKTa
MTOCTaBKH;

Hampspxenne maranust: 220B\500;

[ToTpebisiemast MomHOCTH, BT (Makcumym): 2500;

[ToTpebnsemslii TOK, A (Makcumym): 12;

JlnvHa mHypa JIeKTPONUTaHUS: OT 2,5 MeTpa;

3ammTa OT nepeHanpsHKeHMsl, KOPOTKOTO 3aMbIKaHHs: HaJTHIUE,
Koueca myist mepeiBMKEHUSI C TOPMO30M: HAJTUYHE.

15 Tenexka (croitka) ais TUII KOPITyCa: METAI;
XpaHEHHs IIH(PPOBBIX Kouneca nisg nepenBuxeHus: Haauyue. -
mabopaTopuit

16 Tenexka (croiika) st THII KOpITyca: METal; -

XpaHEeHUs] HA0OPOB IS
M3y9dEeHHS] OCHOB
POOOTOTEXHUKHU

Komeca JI1 ICPCABUIKCHU A HAJTUYIHC.
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