NPO®WIbHBIA KOMILIEKT OBOPYJIOBAHUA

TABJIALIA Ne2

KoanuecTBo equHuUI 1151

NpoPHIBLHOT O KoanvecTBo exnun ais
KOMILIEKTA npo¢uIbLHOro
Ne Haumenosanne KpaTkue npuMepHble TeEXHUYECKHE XapAKTEPUCTHKH (0bmeodpasoarennbie KOMILTeKTa
o0opynoBaHus OpraHu3anuu, He (MaJIOKOMILIEKTHbIE
SIBJISTIOIIIM ECS o0ueo0pa3oBaTebHbIE
MAaJIOKOMILJIEKTHBIM), OpraHu3amuu), e. u3M.
€1. U3M.
BA3OBASI (OBA3ATEJIBHASI YACTD)
EcrecTBeHHOHay4YHAasi HANIPABJIECHHOCTH
ObecrieunBaeT BBINOIHEHKE 1a00PATOPHBIX PabOT HA ypoKax Mo OMOJIOTHH B
OCHOBHOM IIIKOJIE U MPOEKTHO-UCCIIEA0BATEIbCKON AEATEIbHOCTH YHaIIUXCSl.
Kommnekramnus: becnpoBoaHON MynbTHIATYHK 110 OMOJIOTHH € 6-10
BCTPOCHHBIMU JATYUKAMU:
JlaTuuk BiaxHOCTH ¢ Auana3zoHoM uaMmepenus 0...100%
JlaT4rK OCBEIIEHHOCTH C JUaNa30HOM H3MepeHus He yxe yeMm oT 0 1o
180000 nx
Hatuuk pH ¢ auanazonom uzmepenus He yxe uem ot 0 1o 14 pH
JlaTumk TeMIepaTypsl ¢ IMana3oHOM U3MepeHus He yxke 4em ot -20 1o
+140C
JlaT4mK 3JIEKTPOIPOBOAUMOCTH C IMANa30HaAMU U3MepeHus He yxe yeM oT 0
udposas nadoparopus
10 200 MmxCwm; ot 0 mo 2000 MxCwm; ot 0 mo 20000 MxCMm
1. 10 OMOJIOTHH ’ i 3 mr. 2 mmiT.
(yueHmTeCKas) JlaTuuk Temriieparypsl OKPYXKarOLIEH CPEbl C IUANA30HOM U3MEPEHUS] HE

yxke yem oT -20 mo +40

Akceccyapsl:

Ka6ens USB coennHuTenbHBIN

3apsigHOE yeTpoiicTBO ¢ kabeaem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJICTBO MO 3KCIUTyaTanuu nudpoBoit 1adopatopuu
Hudposas Bugeokamepa ¢ METAITMYECKUM IITATUBOM, pa3pelIeHUe HEe
menee 0,3 Mnukc

[Iporpammuoe obOecrieuenue

Metonudeckue pekomeHaanuu He menee 30 padbot

YnakoBka




KoanyecTBo equHHUI 1151

npo¢uIbLHOro KoanyecTBO equHHAI 1151
KOMILIEKTAa npo¢uIbLHOro
Ne Haumenosanne KpaTkue npuMepHble TeEXHUYECKHE XapAKTEPUCTHKH (0bmeodpasosarentubie KOMILTeKTa
o0opynoBaHust OpraHu3anuu, He (MaJIOKOMILIEKTHbIE
SIBJISIIOIIIMECS o0meodpa3oBaTebHbIE
MAaJIOKOMILJIEKTHBIM), OpraHu3amuu), ea. u3M.
€. U3M.

Hannune pycckosI3pI4HOTO caiiTa NoAIEpKKHU, HATMIUE BUICOPOIHKOB.

ObecrieunBaeT BBINOJIHEHUE JTA0OPAaTOPHBIX pabOT O XMMHUH Ha ypOKax B

OCHOBHOM IIIKOJIE U MPOEKTHO-UCCIIEA0BATEIbCKON AEATEIbHOCTH YUaIUXCSl.

Kommnekranus:

becnipoBogHON MYIBTUIATYMK MO XUMHUU € 4-MsI BCTPOCHHBIMU JaTYUKAMU:

Jatunk pH ¢ nuamnazonom u3mepenus He yxe uem ot 0 1o 14 pH

JlaT4rK BBICOKOUM TeMIEepaTyphl (TEPMOTIApHBIi) ¢ TUATTa30HOM U3MEPECHHUS

He yke yeM oT -100 mo +900C

JlaT4mK 3JIEKTPOIPOBOIUMOCTH C IMAIa30HaAMU U3MepeHus He yxe yeM oT 0

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

JlaTuuk TemiepaTypbl INIATUHOBBIN C TMANa30HOM U3MEPEHHUS HE yKE YEM

o1 -30 mo +120C

udposas nadoparopus
OTOenpHbIE JAaTYUKU: 3 mr. 2 IIT.

0 XUMUH (y4CHHUECKast)

JlaT4uK ONTHYECKOM ITIOTHOCTU 525 HM
Akceccyapsl:

Ka6ens USB coennHuTenbHBIN

3apsigHOe yeTpoiicTBo ¢ kabeaem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO M0 dKCIUTyaTauu nudpoBoii 1adbopatopuun
Habop nmaGopatopHoii ocHacTKH

[Iporpammuoe obecrieueHue

Metonudeckue pekomeHaanuu He menee 40 padbot
Hanuuune pycckosI3pI9HOTO caiiTa MoAIep KU
Hannuue BUIEOpOTUKOB.




HaunmMenoBanne
o0opynoBaHust

KpaTkue npumMepHble TeXHUYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanvecTBo eqmHAI 115
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3amuu), ea. u3M.

Hudposas nadoparopus
1o GpusnKe
(yueHuveckas)

ObecrieunBaeT BBIIIOJHEHNE KCIIEPUMEHTOB 10 TeMaM Kypca (pU3UKU.
Komrmnekranus:

BecnpoBo1HOM MYJIBTHAATYUK IO PU3UKE C 6-F0 BCTPOCHHBIMU JTATYHKAMH:
[{udpoBoii qaTYUK TEMIIEPATYPHI ¢ JUAMTA30HOM U3MEPECHHS HE yXKe UeM OT -
20 oo 120C

HudpoBoii qaTunk abCOTOTHOTO JTaBICHUS C JUANa30HOM U3MEPEHUs He
yxe geM ot 0 1o 500 xIla

JlaT4uK MarHUTHOTO MOJISI C IMAa30HOM M3MEpPEHHUs He yxke ueM oT -80 110
80 mTn

JlaTuuk HanpspKeHUS ¢ Juana3oHaMy U3MEPEHHS 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

JlaTuuk akceynepoMeTp € MmoKa3zaressiMu He MeHee yeM: +2 g; +4 g; +8 g
OtnenpHbBIC YCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coennHuTenbHBIN

3apsigHoe ycTpoiicTBo ¢ kaberem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHncTpykTop As mpoBeeHHs SKCIIEPUMEHTOB

KpaTkoe pykoBOJICTBO MO 3KCIUTyaTaluu nudpoBoit 1adopaTopuun
IIporpammHoe obecnieueHue

Metonudeckue pekomenaanuu (40 pador)

Hannuune pycckosI3pIUHOTO caiiTa Mo Iep kKN

Hannuue BUIEOpOTUKOB.

3 mr.

2 IIT.

Komnn

IOTEepHOE 000pyA0BaHUe

4.

HoytGyx

®opm-pakTop: HOYTOYK;

3 mrT.




HaunmMenoBanne
o0opynoBaHust

KpaTkue npumMepHble TeXHUYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonnyecTBo equHHUI 17151
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3amuu), ea. u3M.

Kectkas, HeoTKIIIOYaeMas KJIaBUATypa: HAIUYHUE;

Pycckas packiagka KiaBuaTypbl: HaIU4UE;

Juaronane 5kpaHa: He MeHee 15,6 mroiMoB;

Paspemenue skpana: He meHee 1920x1080 nukceneii;

KonudecTBo snep nporeccopa: HE MeHee 4;

KommuectBo moTokoB: HE MeHee 8;

bazoBas TakToBas yactora npoueccopa: He menee 1 I'Tm;
MaxkcuManbHasi TAKTOBas YacToTa nporeccopa: He meree 2,5 ['T;
Kamr-mamsth mporieccopa: He MeHee 6 MoOaidT;

O0beM yCcTaHOBIIGHHOM OTICPAaTUBHOM MaMsITH: HE MeHee 8 ['0aiiT;
O06beM noIepKUBACMOM OTIEPATHBHOM MaMSTH (TSI BO3MOXXKHOCTH
pacmupenus): He meHee 24 ['0aiT;

O0beMm HakomuTeaa SSD: e menee 240 I'GaiiT;

Bpemst aBToHOMHO# paboThI OT OaTapen: HE MeHee 6 JYacoB;

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

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

Hanunuue monyneit u uatepgeiicoB (MCMOIb30BaHUE TIEPEXOTHUKOB HE
npenycmotpeHo): VGA, HDMI,

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

Web-kamepa: nHamuuue;

Manunynsatop "Mellb": HaIU4YKE;

[IpenycranoBneHHas onepanoHHas cucTeMa ¢ rpaguuecKkum
MOJIb30BaTeIbCKUM UHTEp(Deticom, obecrieunBaroias paboTy

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




KoanyecTBo equHHUI 1151

npo¢uIbLHOro KoanyecTBO equHHAI 1151
KOMILIEKTAa npo¢uIbLHOro
Neo Haumenosanue KpaTkue npuMepHble TeEXHUYECKHE XapAKTEPUCTHKH (06meobpasosatearHbie KoMrLerTa
o0opynoBaHust OopraHu3anum, He (MaJIOKOMILIEKTHBIE
SIBJISIIOIIIMECS o0meodpa3oBaTebHbIE
MAaJIOKOMILJIEKTHBIM), OpraHu3amuu), ea. u3M.
€. U3M.
HaJIM4ue.
Tun ycrpoiictBa: MOV (pyHKIIMYM neyaTH, KONMMPOBAHUS, CKAHUPOBAHUA);
®opmat Oymaru: He MeHee A4;
5 M®YV (npunrep, ckanep, | [[BeTHOCTB: yepHO-OebI; 1 e 1 wr
' KOITHD) TexHO0rHsI IeUaTH: Ja3epHas ' ’
MaxkcumanbHoe paspemenue medatu: He MmeHee 1200%1200 todyek;
Wurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOMNOJIHUTEJIbBHOE OBOPYJIOBAHUE
EcrecTBeHHOHay4YHAasi HANIPABJIEHHOCTh
OO6ecnieunBaeT BHITIOJIHEHHUE JTAOOPATOPHBIX padOT Ha ypOKax Mo OMOJIOTHH B
OCHOBHOM IIKOJIE U MPOEKTHO-UCCIIEA0BATEIbCKON ACATEIbHOCTH YHaIIUXCSl.
Kommuexranus: becipoBogHOM MyThTHAATYMK IO OHOJIOTHH C 6-10
BCTPOCHHBIMU JJATYUKAMU:
JlaTuuk BiaxxHOCTH ¢ auarna3zoHoM uzmepenus 0...100%
JlaT4rK OCBEIIEHHOCTH C JUana30HOM HU3MepeHus He yxe yeM ot 0 1o
180000 nx
Hatuuk pH ¢ auanazonom uzmepenus He yxxe yem ot 0 1o 14 pH
[Mudposas nadboparopust | JlaTuuk Temreparypsl ¢ IMana3oHOM U3MEpEHUs He yke yeM ot -20 1o
1. 10 OMOJIOTHH +140C 1 1. 1 mmT.
(yuenunueckas) JlaTuuk 35IeKTPONPOBOAUMOCTH C AUANla30HaMU U3MEPEHUs He yke 4yem oT 0

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

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

Axceccyapsl:

Kab6enr USB coequHUTENLHBIN

3apsiiHOE yCTpOMCTBO ¢ kKabemem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10O dKCIUTyaTauu nudpoBoii 1adbopatopuun




KoanyecTBo equHHUI 1151

npo¢uIbLHOro KoanyecTBO equHHAI 1151
KOMILTIEKTAa npo¢uIbLHOro
Ne Haumenosanne KpaTkue npuMepHble TeEXHUYECKHE XapAKTEPUCTHKH (0bmeodpasosarentubie KOMILTeKTa
o0opynoBaHust OpraHu3anuu, He (MaJIOKOMILIEKTHbIE
SIBJISIIOIIIMECS o0meodpa3oBaTebHbIE
MAaJIOKOMILJIEKTHBIM), OpraHu3amuu), ea. u3M.
€. U3M.

Hudposas Buaeokamepa ¢ METAIUTMIECKUM IITATHBOM, pa3peliecHue He

menee 0,3 Mnukc

[IporpamMmmHoe obecrieueHue

Mertoanueckue pekoMmeHaanuu He menee 30 pador

YnakoBka

Hannume pycckos3pIMHOTO caiTa MOIEPKKH, HATNYNE BUICOPOITHKOB.

ObecrieunBaeT BBINOJIHEHKE JTA00PATOPHBIX pabOT M0 XUMUU Ha YPOKax B

OCHOBHOM IITKOJIE ¥ TIPOEKTHO-NCCIIET0BATEIILCKON IEATETLHOCTH YIaIIHXCS.

Kommnekramnus:

becnipoBoHON MYIBTUIATYMK MO XUMHUU € 4-MsI BCTPOCHHBIMU JaTYUKAMU:

Hatuuk pH ¢ nnanazonom usmepenus He yxe yem ot 0 1o 14 pH

JlaT4rK BBICOKOM TeMIEpaTyphl (TEPMOIIAPHBII) C IMATa30HOM H3MEPEHUS

He yxe yem oT -100 mo +900C

JlaT4mK 3JIEKTPOIIPOBOIUMOCTH C IMAIa30HaAMU U3MepeHus He yxe yeM oT 0

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

JlaTuuk Temieparypsl INIATUHOBBIN C AUANIa30HOM U3MEPEHHUS HE yXKE YEM

Hudposas nadboparopust | ot -30 mo +120C | e 1 e

0 XUMUH (y4CHHUECKast)

OTnenbHbIC TATUYNKH:

JlaT4uK ONTHYECKOM ITIOTHOCTU 525 HM
Akceccyapsl:

Ka6ens USB coennHuTenbHBIN

3apsigHOE yeTpoiicTBO ¢ kabeaem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu udpoBoi 1adopaTopuu
Habop nmaGopatopHoii ocHacTKH

[Iporpammuoe obOecrieuenue

Metonudeckue pekomeHaanuu He menee 40 padbot
Hannuune pyccKosI3bI9HOTO caifTa moIepKKu




HaunmMenoBanne
o0opynoBaHust

KpaTkue npumMepHble TeXHUYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanyecTBO equHHAI 1151
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3amuu), ea. u3M.

Hannune BuaeopomKoB.

udposas nadoparopus
1o GpusuKe
(yueHuveckas)

ObecrieunBaeT BHINOJIHEHNE IKCIIEPUMEHTOB 110 TeMaM Kypca (pU3UKH.
Komrmnekranus:

BecrpoBo1HOM MYJIBTHAATYUK IO PU3UKE C 6-F0 BCTPOCHHBIMU JTATIHKAMH:
[{udpoBoii qaTIHK TEMIIEpPaTyphI ¢ JUATA30HOM U3MEPEHHS HE yXKe UeM OT -
20 no 120C

[udporoii qaTdank aOCOTIOTHOTO JIABJICHUS C TUATA30HOM U3MEPCHHSI 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 U3MEPEHHs He yKe ueM oT -2 110 +2B ;
ot -5 mo +5B; o1 -10 1o +10B; ot -15 no +15B

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

JlaTumk akceaepoMeTp ¢ MoKa3aTesIIMH He MeHee yem: 2 (; +4 g; 28 g
OtnenpHbBIEC YCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coennHuTe nbHBIN

3apsigHoe ycTpoiicTBo ¢ kaberem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KoHncTpykTop As mpoBeeHHsI SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 dKCIUTyaTau nudpoBoii 1adbopatopuun
[IporpammHoe obecnieueHue

Metonndeckue pekomenaanuu (40 pador)

Hannuune pycckosI3pIUHOTO caiiTa Mo IepKKI

Hanwnuue BUaEOpOIUKOB.

1 mr.

1 mT.

udposas naboparopust
1o pU3UOTIOTUN

OO0ecrieunBaeT IpOBCACHUC UCCIICIOBAHUS 110 (I)YHKI_II/IOHI/IpOBaHI/IIO
YCIIOBCUCCKOI'0 OpraHuima. KOMHHGKT&I_II/IHZ BCCHpOBOI{HOﬁ MYJIbTUAATYUK

1 mrT.

1 mrT.




HaunmMenoBanne
o0opynoBaHust

KpaTkue npuMepHble TeXHUYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanyecTBO equHHAI 1151
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3anuu), el. u3Mm.

(Mpo¢uIbHBIN YpOBEHB)

10 (PM3UOJIOTUH C 5-10 BCTPOSHHBIMH JaTdyUKaMu: J[aTyuK apTepruaibHOTO
nasneHus (0...250 MM pT. CT.)

JlaTuuk mynbca ¢ AMana3zoHoM u3mepeHus He yxxe yem ot 30 1o 200 yn/mMuH
JlaTuuk TeMIepaTypsl Tejia ¢ JUAma30HoM U3MEPEHUsS He YKe 4eM oT +25 10
+40C

JlaTauk 4acTOTHI JBIXaHHS C JUATA30HOM H3MEpeHUs He yxe uyeM ot 0 1o
100 nukII0B/MUH

JlaTuMK yCKOpEeHHUs ¢ mokazarensMu +2 g; +4 g; +8 g

OtnenbHbBIEC YCTPOMCTBA:

Hatuank OKI' ¢ muanazonoM usmepenust He yxke ueM oT -300 go +300 mB)
Hatunk pH ¢ nuamnazonom n3mepenus He yxe yem ot 0 mo 14 pH

JlaTuuk cuiomep ¢ Auana3oHoM U3MepeHus He yxke yem oT -40 o 40 H
JlaTuuk OCBEIIEHHOCTH C JHAna30HOM U3MepeHus He yxxe yeM ot 0 110
180000 nx

AKkceccyapbl:

Ka6ens USB coennHuTenbHBIN

3apsHoe ycTpoicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHncTpykTop Asst mpoBeeH s SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO M0 3KCIUTyaTaluu nudpoBoii 1adbopatopuun
[IporpamMmmuoe oGecrieueHue

Metonudeckue pekomeHaanuu He menee 20 pabot

Hanuuune pycckosi3pI9HOTO caiiTa MoAIep KU

Hanunuue BUaEOpOIUKOB.

[udposas nadoparopust
10 9KOJIOTUHI

OOGecrieunBaeT IMPOBCACHUC yqeGHoro 9KOJIOTHYCCKOT'0O MOHHUTOPUHT'A
HHCTPYMCHTAJIbHBIMH MCTOIaAMHU. Ha60p OPUMCHACTCA ITPU U3YYCHUN
OKOJIOTHH, 6I/IOJ'IOPI/II/I, XUMHWHU, TCor pa(I)I/II/I U IPpUPOAOBECACHUS, 4 TAKIKEC JIJIS1
WHAUBUAYAJBbHBIX UCCICIOBAHUA U HpOeKTHOﬁ ACATCIIBHOCTHU MIKOJIBHUKOB.

1 mrT.

1 mrT.




HaunmMenoBanne
o0opynoBaHust

KpaTkue npumMepHble TeXHUYECKHE XapaKTePHCTHKHA

Konu4ecTBo equHui aJst
NpoPHUIBLHOTO
KOMILJIEKTA

(o01meodpa3oBaTebHbIE
OpraHu3anum, He
SIBJISIIOIIMECS]
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

KonnyecTBo eqmHAI AJI51
NpoPHIBLHOTO
KOMILTEKTAa

(MaJIOKOMILJIEKTHBIE
o0meodpa3oBaTebHbIE
OpraHu3amuu), ea. u3M.

Kommekranus: becnpoBoHON MYIbTHIATYMK MO IKOJOTHUYECKOMY
MOHHUTOPHHTY C 8-10 BCTPOCHHBIMH JTATINKAMH:

JlaT4MK HUTpaAT-MOHOB

JlaT4MK XJIOpHUI-HOHOB

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

JaTunk BnaxHoCTH ¢ quanaszoHom usmepenus 0...100%

JlaTauk OCBEIICHHOCTH C JIMANIa30HOM M3MEpeHus He yke ueM oT 0 110
180000 nx

JlaTurk TemMmepaTypsl ¢ IMana3oHoM U3MEpeHHs He yxke deM oT -20 110
+140C

JlaT4mK 37IEKTPOIIPOBOAUMOCTH C IUANa30HaAMHU U3MepeHus He yxe ueM oT 0
10 200 MxCwM; ot 0 10 2000 MxCwm; oT 0 10 20000 MKCM

JlaTumk TemMIiepaTypbl OKpY>KaroIIei Cpeibl C IUama3oHOM U3MEPEHUS He
yxe yem oT -20 g0 +50C

OTtnenbHBIC JATYUKU:

JlaTumk 3ByKa ¢ QYHKIMEH HHTETPUPOBAHUS C TMANIa30HOM U3MEPECHHS
yacTtoT He MeHee yeM oT 50 I'ry mo 8 kI

JlaTuuk BIaXHOCTH MOYBBI C IMANa30HOM U3MepeHus He yxxe yem oT 0 110
50%

JlaTumk kucioposa ¢ nuama3zonoM namepenns ot 0 mo 100%

JlaTYuK ONTHYCCKOM IUIOTHOCTU 525 HM

JaTunk onTrdeckoi mmoTHocTH 470 HM

JlaTyuk TypOUIUMETp C JUana3oHoM u3MepeHus He yxe yem ot 0 o 200
NTU

JlaTuuk OKHCH yrilepoJia ¢ 1Mana3oHoM u3Mepenus He yxxe yem ot 0 no 1000
ppm

AKkceccyapsl:

Kab6ens USB coequnurensubiii (2 mr.)
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3apsiiHOE YyCTPOUCTBO ¢ Kaberem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CTep)KCHI) AT 3aKPEIICHUA JaTYUKOB B LITATUBE

Kpartkoe pykoBOACTBO 10 3KCIUTyaTauu udpoBoii 1abopatopuu
[Iporpammuoe oGecrieueHue

Metomdeckue pekomeHaanuu He Menee 20 padot

YnakoBka

Hannune PYCCKOA3BIYHOT'O cauTa MOAACPKKU, HATMINEC BUACOPOJTIMKOB.

Mukpockomn nudpoBoi

Tun Mukpockorna: OuoJIOTHIEeCKHUI

Hacazaka mukpockomna: MOHOKYJISIpHAS
Haznauenwue: mabopaTopHsIit

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

OO0bekTuBbl: 4%, 10x, 40Xs (OANPY>KHHEHHBIH)
PeBonbBepHast rojioBka: Ha 3 00bEKTHBA

Tun noAcBeTKH: 3epKaio UK CBETOINO]
Pacrniono)xeHue moACBETKH: BEPXHSSI U HUKHSIS
Martepuan kopiryca: MeTalI

[IpenmeTtHsiit cToMK, MM: 90

Ucrounuk muranus: 220 B/50 I'n

Uwncno meranukcenei: 1

1 mr.

1 mT.

Ha6op OI'D o xumun

B nHabop BxoaAT Bechl 1abopatopHble 31ekTponHble 200 r, ciupToBKa
nabopaTopHas, BOPOHKA KOHHUYECKasl, MAJI0UKa CTeKJIssHHas1, mpooupka [1X-
14 (10 mTyk), cTakaH Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
LUWIAHAP U3MepUTeNnbHbIN 2-50-2 (CTEKISHHBIN, C IPUTEPTON KPBIIIKOMN),
mTaTuB A7 pobupok Ha 10 rHE3 A, 3aKUM TPOOUPOUHBIH, IIMTATeNb-

1 mrT.

1 mrT.
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nokeuka (3 mTyku), Habop (PIaKOHOB ISl XpaHEHUsI PACTBOPOB U
peakTuBoB (00beM (hakoHa 100 mit - 5 KOMIUIEKTOB TI0 6 MTYK, 00BEM
¢naxona 30 mi - 10 KOMIUIEKTOB 10 6 IITYK), UIWIMHIP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mrtyku), ctakad Beicokuit 500 mi (3 mTyku), 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 3alllUTHBIE, GUIBTPHI OyMaXKHbIE
(100 mrTyk), roprouee aas cniuptoBok (0,33 ).

B cocTaB HaOOp BXOJAT PeaKTUBBI: ATIOMHHHUM, )Kee30, COJSIHASI KUCIIOTa,
MeTUIOpaHX, ¢peHondranen, aMMuakK, IepoKCU BOJOPOIa, HUTPAT
cepebpa u Apyrue; B 00IIeH CIOKHOCTH - 44 pa3TUIHBIX BEIIECTB,
WCIOJIb3YEMBIX JIJISl COCTaBJICHHS KOMITJIEKTOB PEaKTUBOB IPU MPOBEICHUH
9K3aMEHAIIMOHHBIX SKCIIEPUMEHTOB 110 KypCy HIKOJBbHON XUMUHU.

VYyebOnas 1aboparopus
0 HEHPOTEXHOJIOTUN

B cocraB Bxoasr:
Cencop Tun 1 He MeHee 1 mT., oOecrieynBaeT BO3MOKHOCTh PETHCTPALIUN
CUTHAJIA JIEKTPUICCKON aKTUBHOCTH MBI (3JeKTpoMHuoTrpammbl, IMI).

PCFI/ICTpaI_[I/ISI J0JIDKHa OCYHIECTBIIICTCA HCMHBA3WBHO, CYXUMH JJICKTPOJaMU.

B03MOKHOCTBIO KpEIJICHHsSI K PyKe UeJI0OBEKa, UYTO JOJKHO J1aBaTh
BO3MOKHOCTbh PETHCTPUPOBATH 3JIEKTPUUECKYIO aKTUBHOCTHU MBIIIIILIBI B
oOnacTty, HaJ KOTOPol pacnonaraercs Kperienue. [Ipu HanpsokeHun
MBIIIIBI I0JIKHA ObITh 00ecieyeHa BO3MOKHOCTh HaOIOJCHUS TyYHOCTH
curHana (t.e. mpucyrctsue OMI'), npu pacciabieHUH MBIIIIIHI - €€
OTCYTCTBHE.

Cencop Tun 2 e menee 1 mt., o6ecrieunBaeT BO3MOXKHOCTb PErUCTpaluu
curHana ¢oromaerusmorpammsl (OIII7) onTuyeckum myrem, 3a cyeT
M3MEHEHHsI OTPa’KEHHOT'0 OT KPOBEHOCHBIX COCYJIOB CBETA, 00BEM KOTOPBIX
W3MEHSETCS M0J1 BO3/IEHCTBHEM ITyIbCOBOM BOJIHBL. CeHCOp JOKEH OBbITh
o0ecreyeH BO3MOYKHOCTBIO KPETUICHHUS K MOAYLIEUKe Majlblia YeI0BeKa.

1 mT.

1 mT.
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Cencop Tun 3 He meHee | mT., o0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
curHana snexrpokapauorpaMmMsl (OKI') He HHBa3UBHBIM CIIOCOOOM;

peructpanud |, |1 u [II oTBeaeHMIt; MOIKIIOUEHUS AIEKTPOIOB K CEHCOPY C
TTOMOTIIBIO0 COEIMHUTENBHBIX MPOBOAOB, 000pynoBaHHbIX TouchProof
pazbemMamu.

Cencop Tun 4 e menee 1 mt. o6ecrieunBaeT BO3MOKHOCTD: pErHCTpalU
CUTHaJIa KOKHO-TasibBaHn4eckoil peakiuu (KI'P), perucrpanust kotoporo
OCYILIECTBJISIETCS] Ha IOCTOSIHHOM TOKE; MOJIKIIIOYEHUS K TeJTy YeoBeKa C
MOMOIIBIO CYXHUX AJIEKTPOAOB, OJKIIOYEHHE KOTOPBIX K CEHCOPY
ocCyIIecTBIsAETCS ¢ moMotnbio TouchProof pazsemos.

Cencop Tun 5 ve menee 1 mT., o6ecieunBaeT BO3MOKHOCTh: PETUCTPAIIIT
CUTHAJIA JIEKTPUICCKON aKTUBHOCTH Mo3ra (3217) ¢ MOMOIIBIO0 CyXUX
HEHMHBA3UBHBIX 3JIEKTPOJIOB; PETUCTPALIMU HNEKTPUUECKONU aKTUBHOCTH
Pa3HbIX J0Jei MO3ra; MOIKII0YSHHSI 3JICKTPOJOB K CEHCOPY C MMOMOIIBIO
COEIMHUTENBbHBIX TPOBOAOB, 000pynoBanHbIX TouchProof pazbemamu;
3aKpeIJICHHs 3JIEKTPOIOB Ha TOBEPXHOCTHU T'OJIOBBI.

Cencop Tun 6 He Menee 1 mrt., o6ecrieynBaeT BO3MOKHOCTD: PErUCTPALIH
curHana xonebanus rpyaHoi kiueTku (CeHcop IbIXaHus); OMpeeIeHUs
YaCTOTHI JIbIXaHHUS.

YcTpoiicTBO it cOOpa JaHHBIX OT CEHCOPOB U Mepeiady Ha MePCOHATBHBIN
KOMITBIOTEp 00ecrneuynBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOAKIIOUEHHBIX
K HEMY CEHCOPOB M OTIIpaBKy nosydeHHbIX AaHHbIX Ha [1K. [Togkmouenue
nentpansHoro moayins k 1K ¢ momombto USB-kabens. LenTpanbHbIit
MO/JIyJlb UMEET He MeHee | 1IT,: ranbBaHnuyecKyro n3ossanuio ot [1K.
enTpanpHBIi MOAYH 00€CTIEYHBAET BOSMOXHOCTH OJTHOBPEMEHHOTO
MOAKIIIOUEHUS BIUIOTH A0 4 ceHcopoB. Kaxkapiii u3 Bxoa0B LlenTpansHOoTro
MOJYJISI UMEET ralbBaHMUECKYIO H30JIAIHIO (0OecrieueHrne MexKKaHaIbHO I
rajibBaHnuecKoil m3osiun). [lonkmoyenne cencopos k LleHTpanpbHOMY
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MOJTYJTIO OCYIIECTBIISIETCS C TIOMOIIBIO CTICIIHATN3UPOBAHHBIX Pa3bEMOB
tuna LEMO, obecnieunBaromumx npaBmiIbHOCTh IMOJKIIOUYEHUS pa3bemMa U
CHIDKAFOIIIAX PUCK CITYYaHOTO KacaHUs Pa3bheMOB TOKOITPOBOISIIIHX
qacTel, a TaKkkKe 00eCIIeYMBAIONINX 3aTUTY OT HECAHKITMOHUPOBAHHOTO
MTOIKJTFOUEHUS K TPOU3BOJIBHBIM YCTPOUCTBAM.

Monynb «KHonka» He MeHee 1 1mIT., o6ecrieunBaeT BO3MOKHOCTD: Pa3METKH
PETHCTPUPYEMBIX CUTHAJIOB M OTMEYATh HE MEeHee 3-X Pa3IMYHbIX KaTeTOPHH
COCTOSIHUI.

YeTpoicTBO, BXOSAIIEE B COCTAB JIAOOPATOPHH, JTOJKHO 00ECIIeYnBaTh
BO3MOXHOCTh PETUCTPALIUU apTEPUATILHOTO JaBICHHUS.

[Iporpammuoe obecrieuenue (ganee - [10). lomxHo obecieunBaTh
BHU3YaJIN3AINIO U 00pabOTKY PETUCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO IPOTPaMMBI JOJHDKHO COCTOSITh M3 BKJIAJIOK, KaKaas U3
KOTOPBIX COJIEPKUT HAOOP rpadMKoB, HEOOXOIUMBIX JJISI OTOOpaKEHUS
TpedyeMoi nHpopmaIuu.

JlomxHa UMEThCS BKIIJKA 7151 OJHOBPEMEHHOTO MMPOCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OJJTHOBPEMEHHO MOAKII0UeHHBIX K LleHTpanbHOMy MOTYIIIO.
3710 0becreynBaeT BO3MOKHOCTh MHOTOKaHAJIBLHOTO (OTUTpaduyecKoro)
pexxrma paboThl yCTPOMCTBa.

Taxxke TOKHBI UMETHCS BKIAAKH 711 BU3yalIU3allii CUTHAJIOB OT CEHCOPOB
OMI', ®III', KT, KI'P, 33T, ceHcopa ibIxaHus1, KHOIIKH; a TaKKe
MIPOU3BOJIHBIX TPA(UKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CielU(PUUHBIE IS
TOTO WJIM MHOTO CUTHAJIA BETUYUHBI.

I1O momxHO naBaTh BO3MOKHOCTH BU3yalH3alluu U 00pabOTKH
PETUCTPUPYEMBIX CUTHAJIOB, 8 UMEHHO:

- OMI': Bu3yanuzanus CurHala, CIeKTp CUTHaa, aMILUIATYIHBIA TPUTTEP

- OI1I": Bu3yanu3amus CUrHaja, ClieKTpa CUrHala, TaxorpaMMBl, Tpaduk
ynbca
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- OKT': Bu3yanu3ainus cCurHasia, TaxorpaMmbl, Tpaduk myibca

- KI'P: Bu3yanu3zanus curxaana

- O0I': BU3yanu3aius CUrHajia, CleKTp CUrHajia, aMIuINTy1a alnb(a-pruTMma,
aMILTUTy1a OeTa-puTMma.

- CeHCOp JIbIXaHUS: BU3yaIu3alus CUTHaJA,

- Knomnka: Bu3yanu3samus curaasia pasmeTku

ITO nomxHO UMETHh BO3MOKHOCTh KacTOMHU3aluu 1 HacTpoiiku 10 miis

3¢ deKTUBHOrO 0TOOpaXKeHUs rpaKOB: HACTPOIiKa IBETa, BHIOOD
rapamMeTpoB I aHAJIN3a, BEIOOP 0TOOpakaeMbIX rpaduKoB,
MacitadbupoBanue rpapukos. [10 10/KHO UMETh BO3MOXKHOCTb 3allUCH U
BOCIIPOU3BEICHUS PETUCTPUPYEMBIX CUTHAIIOB.

B03M0OKHOCTh HACTPONKHU MapaMeTpoB (PUIIBTPALUN CUTHAJIA C IOMOIIBIO
(GWIbTpa HIKHUX YAaCTOT, GUIIBTPA BBICOKHX YaCTOT, I10JIOCOBOTO (DMIIBTPA,
PEKEKTOPHOTO (HPUIIBTPA.

C nenpio yno0cTBa aHalIM3a CUrHaJa, JOJKHA UMEThCS BO3MOXKHOCTh
3aIlUCH PETUCTPUPYEMBIX CUTHAJIOB B (paidi1, ¢ mociaenyromei
BO3MO’KHOCTBIO X HOCIIEYIOIIEro BOCpou3BeieHus B JaHHOM [10
(MMUTHUPYS PETUCTPALMIO CUTHAJIA B PEXKUME PEaIbHOTO BPEMEHH).

B cocraBe: MeTondeckrue MaTepraibl A yUUTeNs U 00ydarouxcs,
ONMCAaHKUE MOJKIIOUEHHS] CEHCOPOB Ja00paTOpUu, UHCTPYKIIMHU O
ucnosab3oBanuto 110, onucanue 1abopaTOpPHBIX M IPAKTUYECKUX paboT,
KOTOPO€E B TOM UHUCJIE€ CONEPKUT IPE3CHTALIMOHHBIE MAaTEPUAIIBL.
VYnakoBka/kopoOka JlabopaTopun JOJDKHA 00ecrieunBaTh yA00HOE XpaHEeHHE
U COJIEPIKATh MOJCKA3KH JUIsl pACIOJIOKEHUS CEHCOPOB M YyCTPOMCTB
nabopaTopHuu 115l yI0OHOTO MCIOIB30BAHNUS MPENOAABATENSIMHU U
00yUaroIMucs.

TexHoJorn4yeckas HalpaBJCHHOCTb

9.

| O6pazoBatenbHbI

‘ PoGoToTexHuueckuii Ha6op MMpeaHasHA4YCH JJII U3YyYCHHA OCHOB

1 mrT.

1 mrT.
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KOHCTPYKTOP JUIs
MIPaKTUKU OJIOYHOTO
IIPOrpaMMHUPOBAHMS C
KOMILJIEKTOM AATYUKOB

POOOTOTEXHUKH, JISTANICH, Y3JI0B 1 MEXaHH3MOB, HEOOXOIUMBIX JIJIS
CO37aHUS POOOTOTEXHUIECKIX YCTPOMCTB.

Habop npencrasnser co00il KOMIIJIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCIMHUTEIIBHBIX JIEMEHTOB U DJIEKTPOTEXHHUECKUX KOMITOHEHTOB.
Ha6op mo3Bossier cobupats (1 mporpaMMHpOBaTh COOUpaeMbIe MOJIETH ), U3
3JIEMEHTOB BXOIAIINX B €r0 COCTaB, MOJICIIA MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX YCTPOUCTB C aBTOMATU3NPOBAHHBIM YIIPaBIICHUEM, B
TOM YHCJIe Ha KOJIECHOM XOJTy, 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 MeHee 6
KonunuectBo kHOMOK HE MeHee 4

OO011ee KOJIMYECTBO 3JIEMEHTOB: He MeHe 520 IIT., B TOM 4ucIe:

1) nporpaMMHpyeMbIii OJIOK yIpaBiIeHusI, KOTOPBIA MOKET paboTaTh
ABTOHOMHO U B IOTOKOBOM PEXUME;

2) CEpBOMOTOPBI

3) IaTYHK CHIIBI

4) naTYMK PacCTOSHHSI

5) maTuuk 1BeTa

6) akkymyssTOpHas Oatapes

7) TIacTUKOBBIE CTPYKTYPHBIE 3JIEMEHTHI, BKITIOUast mep(HoprUpoOBaHHbBIC
AIIEMEHTHI: OaNKu, KyOHKH, OCH U BaJlbl, COETUHUTENBHBIE AJIEMEHTHI K OCSIM
, IECTepHHU, TIpeIHa3HAYEHHBIC TSl CO3/IaHuUs YEPBAUHBIX U 3y0UaThIX
nepenay, COeAMHUTEIbHBIE U KPETeKHbIE DIEMEHTHI;

7) IlporpammHOe oOecrieueHue, UCIOIB3YeMOe TSl TIPOTPaMMHUPOBAHUS
coOupaeMbIx pOOOTOTEXHHUUYECKUX MOJIETeH M YCTPOUCTB, TOCTYITHO IS
CKaynBaHUs U3 ceTH VIHTepHeT




KoanyecTBo equHHUI 1151

npo¢uIbLHOro KoanyecTBO equHHAI 1151
KOMILIEKTAa npo¢uIbLHOro
Ne Hauvenosanue KpaTkue npuMepHbIe TEXHHYECKHE XapAKTePHCTHKH (06uicodpasoaterHbie KoMILIeKTa
o0opynoBaHust OpraHu3anuu, He (MaJIOKOMILIEKTHbIE
SIBJISIIOIIIMECS o0meodpa3oBaTebHbIE
MAaJIOKOMILJIEKTHBIM), OpraHu3amuu), ea. u3M.
€. U3M.

KommuiexT asist u3y4eHusi OCHOB 3JIEKTPOHUKU U POOOTOTEXHUKHU

Habop nomxken ObITh IpeHa3HAUEH /7S POBEICHUS YUEOHBIX 3aHATHH 110

AIIEKTPOHUKE U CXEMOTEXHUKE C LETIbI0 U3ydeHus Hanbosee

pacpoCTpaHEHHON AIEMEHTHOU 0a3bl, MPUMEHSIEMOM ISl MHKEHEPHO-

TEXHUYECKOTO TBOPYECTBA YUAIIMXCS U Pa3paOb0TKH yI4eOHBIX MOAeTIeH

po6oToB. Habop noymkeH Mo3BoIsATh yHaluMcsl Ha MPaKTUKE OCBOUTH

OCHOBHBIE TEXHOJIOTUH TTPOCKTUPOBAHUS POOOTOTEXHUUECKUX KOMILJIEKCOB

Ha mpuMepe yueOHBIX Mojiesiell poOOTOB, a TaAKKE U3YYUTh OCHOBHBIE

TEXHUYECKUE pelIeHHs B 001acTi KUOEPHETUUECKUX U BCTPAUBAEMbIX

CUCTEM.

B cocTaB xommiekTa J0KEH BXOIUTh HA0Op KOHCTPYKTUBHBIX 3JIEMEHTOB

Ui COOpKU MaKeTa MaHUMYJISIIIMOHHOTO po00Ta, KOMILJIEKT METAJUTHUECKUX

O6pa3oBarenbHbI HA0Op | KOHCTPYKTUBHBIX SJIEMEHTOB ISl COOPKU MakeTa MOOMJIBHOTO poOOTa U T.II.
10. 110 MEXaHHUKE, B cocTaB kommiekTa BX0AUT HA0OP MEKTPOHHBIX KOMIIOHEHTOB IS | e 1 e

MEXaTPOHHKE U
pPOOOTOTEXHUKE

U3Y4YEHHUs] OCHOB DJICKTPOHUKU U CXEMOTEXHUKH, a TAKKE KOMIUIEKT
IIPUBOJIOB M JaTYUKOB Pa3IMYHOIO THUIA s pa3paboTKu
POOOTOTEXHUYECKUX KOMIIJIEKCOB.

B cocTaB KOMILIEKTa JOKHO BXOAUTh: MOTOPBI C SHKOJEPOM - HE MEHEe
21T, CepBONPUBO/L OOJIBILION - HE MEHee 41T, CEpBOIIPUBO/] MBI - HE
MeHee 21T, HPPaKpacHbIM TaTUUK - HEe MEeHee 3IUT, yIbTPa3ByKOBOM
JATYUK - HE MEHee 31UT, TaTYUK TeMIIEpaTyphl - HE MeHee 11T, aT4uK
OCBEIIEHHOCTH - HEe MeHee 11T, Habop 3JEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopsl, KOHAEHCATOPbI, CBETOIUO/IbI PA3TMYHOTO HOMUHAJIA),
KOMIUIEKT MPOBOJAOB /sl GecriaeqHOro NPOTOTUITMPOBAHMS, TUIaTa
OecraeyHOTO MPOTOTUIMPOBAHUS, AKKYMYJIATOP U 3apsAHOE YCTPOUCTBO, .
B cocraB KOMIUIEKTa JOJKEH BXOIUTh IIPOrpaMMUPYEMBIN KOHTPOJILIED,
nporpammupyemsiii B cpesie Arduino IDE min aHamoruuHeIx cBOOGOIHO
pacrpocTpaHsieMbIX cpefax pazpadorku. [IporpaMmupyemblii KOHTpoJLIEp
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JIOJDKEH 00J1a71aTh IOPTAMHU TS TIOIKJIFOUEeHUSI ITU(PPOBBIX U aHATIOTOBBIX
ycrpoiicts, uaTepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth niu
WiFi.

B cocraB komIuiekTa JOKEH BXOIUTh MOYJIb TEXHHUECKOTO 3PEHUS,
MIPEICTaBISIONINI COO0M BBIUNCIUTEIBFHOE YCTPOUCTBO CO BCTPOESHHBIM
MUKpOMpOIIecCOPOM (KOJI-BO siiep - HE MEeHee 41T, YacToTa siipa He MeHee
1.2 I'Tu, 06bem O3Y - He MeHee 512M6, 00beM BCTPOEHHOM MaMsTH - HE
MeHee 81'0), MHTerpupOBaHHOM KaMepoll (MaKCUMaIbHOE pa3peleHue
BHJICOTIOTOKA, TiepenaBaemoro 1o uarepdericy USB - ne menee 2592x1944
€/1.) U ONTHYECKON CUCTEeMOM. MOy b TEXHHUECKOTO 3pEHUS JOJIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3JIMYHBIMU MPOTPAMMUPYEMBIMU
KOHTpoJuiepamu ¢ momotisto uarepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TeXHUYECKOTO 3pEHHUSI IOJKEH UMETh BCTPOECHHOE
MporpaMMHOE oOecrieueHrue Ha OCHOBE OTIepallMOHHOM cucTeMsbl Linux,
MIO3BOJISIFOIIEE OCYILIECTBIISATH HACTPOIKY CUCTEMbl MAITMHHOTO O0yYEHUS
rapaMeTpoB HEMPOHHBIX ceTeil /sl 0OHapyKeHUsi 00BEKTOB, OMPEICICHUS
WX MapaMeTpoB U JaibHelel naeHTuGuKaimm.

KomrmnekT nomkeH odecrieunBaTh BO3MOKHOCTh H3yUEHHSI OCHOB
pa3paboTKu MPOrPAaMMHBIX H allllapaTHBIX KOMIUIEKCOB HHKEHEPHBIX
cucTeM, perieHuit B chepe "MHTepHET Bemieit', a Takke PelIeHH B 001acTH
pOOOTOTEXHUKH, HCKYCCTBEHHOT'O MHTEJIEKTA M MAITMHHOTO 00yUeHUsI.

11.

YeTpipéxoceBoi
y4eOHBbI poOoT-
MaHUITyJISATOP C
MOJYJIbHBIMU CMEHHBIMU
HacaJKaMHu

VY4eOHbIil poOOT-MaHUITYATOP MpeIHA3HAUEH /17151 OCBOCHUS
00y4aromuMHUCs OCHOB POOOTOTEXHUKH, [Vl MOATOTOBKU 00yJaromuxcs K
BHEJPEHMIO U TOCIIEIYIOIIEMY UCTIOIb30BAHNIO0 POOOTOB B MPOMBIIIEHHOM
IIPOU3BOJICTBE.

KonnuectBo oceil po60Ta MaHUITYISTOPA - YETHIPE.

IlepemenieHne HTHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JOJKHO
YIIPaBJIATHCS IArOBBIMU JIBUTATENIMU. HanpshkeHne MUTaHus 1aroBbIX

1 mT.

1 mrT.
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nBurareieii ue 6omnee 12 B.

CepBojiBUTaTebh YETBEPTON OCH JIOJDKEH 00€CTIeunBaTh TOBOPOT
WHCTPYMEHTA.

VYroa noBopoTa MaHUITYISITOpAa HA OCHOBAHUN BOKPYT BEPTHKAIbHON OCH HE
meHee 180 rpagycos.

Jliig onpeienieHus MOJI0KEHUSI MAaHUITYJIITOPA IIPU TOBOPOTE BOKPYT
BEPTUKATBHON OCH JJOJKEH HUCIOJIB30BATHCS SHKOJED.

Yroa noBopoTa 3aHEr0 Mmiedya MaHUIyJsitopa He MmeHee 90 rpamxycos.
VYo moBopoTa nepenHero mieda Mmanumyinsatopa e Menee 100 rpamycos.
Jli1g onpeniesieHus MoJIOKEHUS 3aTHETO U MEPEAHETO MIed MaHUIYJIsTOpa
JIOJI’KEH HCII0JIb30BAThCSA THPOCKOIL. YTOJI MOBOPOTA MO YETBEPTOM OCH HE
meHee 180 rpagycos.

JlomxHa ObITH BO3MOKHOCTh OCHAIIIEHUSI CMEHHBIMH HacaJKaMu (Harpumep,
nepxaTellb KapaHjaama wid (jaoMacrepa, IpUcoCKa C CEpBOABUTaTEIEM,
MEXaHUYECKOE 3aXBaTHOE YCTPONCTBO C CEPBOJIBUTATEIIEM, YCTPONCTBO IS
JIa3epHOM TPaBUPOBKHU WM YCTporcTBO 1yt 3D-mieyarn).

JlomxHa ObITH BO3MOXKHOCTD MOJIKITIOYEHHS TOTIOJIHUTEIbHBIX YCTPOHCTB
(HampumMmep, TpaHCTIOPTEpa, pelibca i epeMenieHus podoTa, myabTa
yIpaBJICHUS THUIA HKOUCTHK, KaMepbl MAIlIMHHOTO 3PEHHUS, ONITUYECKOTO
JaTyuKa, MOAYIs OECIIPOBOIHOTO JAOCTYIA.

PoGoTr-manumynarop 1omkeH obecrneynBaTh epeMelieHne HacaIKy B
IIPOCTPAHCTBE, AKTUBALINIO HACAIKHA, BO3MO>KHOCTb ITOJTy4E€HHUSI CUTHAJIOB OT
KaMmepbl U JaTYUKOB, BO3MOXKHOCTb YIPABJICHHS JOTIOTHUTEIbHBIMU
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




KoanyecTBo equHHUI 1151

npo¢uIbLHOro KonnuecTBo eqMHUI 17151
KOMILIEKTAa npo¢uIbLHOro
HaumeHoBanue (o01meodpa3oBaTebHbIE KOMILJIEKTA
Ne KpaTkue npuMepHbIe TEXHHYECKHE XapAKTePHCTHKH
o0opynoBaHust OpraHu3anuu, He (MaJIOKOMILIEKTHbIE
SIBJISIIOIIIMECS o0meodpa3oBaTebHbIE
MAaJIOKOMILJIEKTHBIM), OpraHu3amuu), ea. u3M.
€. U3M.
YIIPaBJICHUS.
VYnpapnsomuii KOHTPOJIIEp JOJDKEH ObITh COBMECTUM co cpeoi Arduino.
VYpapasiomuii KOHTPOJUIEP COBMECTUM CO CPEOM TPOTPaMMUPOBAHUS
Scratch, u si3eikoM porpammupoBanus C.
Jlomken oGecrieynBaTh MOBOPOT IO TIEPBBIM TPEM OCSM B 3aJaHHBINA YTOJ U
Ha 33JIaHHBIN yroJ1, IOBOPOT IO YE€TBEPTON OCH Ha 3aJJaHHBIN yroJl,
JBUKEHHE B KOOpAMHATHI X, Y, Z, IepeMelieHre Ha 3aJaHHOE pacCTOsSHUE
1o koopauHataM X, Y, Z, mepeaauy JaHHBIX O TEKYIEM MOJI0KEHUHU YIIIOB,
repeaayvy JaHHbIX O TEKYIIUX KOOPJAMHATaX MHCTPYMEHTA.
JloJKeH noaiep>kMBaTh NEPEMEILIEHHUE B JEKAPTOBBIX KOOPAUHATAX U YIJIax
IMOBOPOTA OCEH, C 3aIaHHON CKOPOCTBHIO M YCKOPEHUEM.
Tunel nepeMelieHnii B IEKApTOBBIX KOOPAMHATAX: JBUKEHHUE I10
TPaCKTOPHUH, IBHXKEHHE I10 MIPAMOM MEXy IByMs TOUKAMH,
MepEnpPHIrMBaHUE U3 TOUYKH U TOUKY (TIEPEHOC 0OBEKTA).
O6pazoBarenbHbI KOMIUIEKT JOJDKEH OBbITh IPEeIHA3HAYECH TS U3YUCHUS
POOOTOTEXHUYECKUX TEXHOJIOTUH, OCHOB HH(POPMALIMOHHBIX TEXHOJOTUHN U
TEXHOJIOTMil MPOMBIIIJIEHHON aBTOMAaTU3allUH, & TAKKE TEXHOJIOT Ul
. MIPOTOTUIIMPOBAHUSA U aJAUTUBHOTO IIPOU3BO/ICTBA.
OO6pazoBareabHbIN HA0OP P p o p o
B cocraB KoMIIEKTa T0KHO BXO/IUTD:
JUTSL U3YYEHHUS . N .
1) HTeIeKTya IbHbIH CEPBOMOTYIIb C HHTETPUPOBAHHOM CHCTEMOM
MHOTOKOMIIOHEHTHBIX 06
TIpaBJICHUs, [T03BOJISIOIIEH 00bEIUHATH CEPBOMO/TYIIH c OM 110
12. POOOTOTEXHUYECKUX yrip ’ o el p YT APYE € ApYyE I . 1 mT.
CHCTEM I MoCJIeI0BaTeIbHOMY UHTEpdEiicy - He MeHee OIIT;
2) POGOTOTEXHUYECKHUI KOHTPOJIJIEP MOIYIBHOTO THIIA, TPEICTABIISIOIIAIA
MaHHUIYJSIITUOHHBIX " N . o
poGoTOB co00i1 OAHOTUTATHBIN MUKPOKOMIIBIOTED C ONIEPAIIMOHHON cucTemMoi Linux,

00BEeTMHEHHBIN ¢ MepupEepUITHBIM KOHTPOJIJIEPOM C TOMOUIBIO MJIaThI
pacuupenusi. Po60ToTeXHHUECKUI KOHTPOJIIEP T0JDKEH YIOBIETBOPATD
TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO SIIEP BCTPOEHHOI'O
MUKPOKOMIIbIOTEpA - He MeHee 4, TaKToBas 4acToTa Apa - He MeHee 1,2
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I'Tu, o6sem O3V - He Mmeree 512 MO, mammane uatepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, uudpoBbie 1 aHAJIOTOBBIE TIOPTHI IS
MOAKIIIOUEHUS] BHEIIHUX YCTPOMCTB, a Takke WiFi min Bluetooth st
KOMMYHHMKAIMHM CO BHEIIHUMHU ycTpoiictBamu. PoboToTexHnueckuit
KOHTPOJUIEP JI0JDKEH 00eCTIeYrBaTh BOZMOXKHOCTH MPOTPAMMHUPOBAHUS C
MOMOIIbIO cpecTB si3bikoB C/C++, Python u cBo6o1HO pacnpocTpaHseMoit
cpensl Arduino IDE, a Takxke ynpaBieHust MoeIsIMH pOOOTOTEXHUYECKUX
cucteM ¢ oMotk cpenst ROS.

3) BeraucnuTesbHbIH MOIY/Ib CO BCTPOCHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1mT. BeraucnutenbHbIN MOy Th AOJKEH 001a1aTh BCTPOCSHHBIMU

1 (pOBBIMU OPTAMHU - HE MeHee 1 21T U aHaJIOrOBbIMH IMOPTAMHU- HE MEHEE
12mT. BEr4ucIuTenbHbIN MOTYITb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOTYJIEM
OecnpoBoiHO# cBsi3u Tuna Bluetooth u WiFi st co3nanus anmapatHo-
MPOTPAaMMHBIX pelIeHUH U "yMHBIX/CMapT''-yCTPOUCTB IS pa3paboTKu
pewenuit "MaTEepHET Bemeit"”.

BorurcnuTenbHbIN MOTYNb TOJKEH 001aJaTh COBMECTUMOCTBIO C
nepudepuitHbIMY IJIaTaMu IS oAKItoueHus K cetu Ethernet u
MOAKIIIOUEHUS] BHEIITHEH CHUJIOBOM HArpy3KH.

4) Moysib TEXHHYECKOTO 3pEHHS, MPEICTABIISIONIINA COO0# YCTPOWCTBO Ha
0a3e BBIYUCIUTEIHLHOTO MUKPOKOHTPOJIIEpA U MHTETPUPOBAHHOMN KaMephbl,
obecrneunBaroliee pacno3HaBaHue MPOCTEHIINX U300paKEHUH Ha MOYJIE 3a
c4eT COOCTBEHHBIX BBIUMCIUTENHHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moaynb TEXHUYECKOTO 3pEHHsI JOJDKEH 00ecredynBaTh BO3MOXKHOCTh
OCYILIECTBIISITH HACTPOUKY AKCIO3UIINH, Oananca 6enoro, HSV
COCTaBIISIONIUX, TUIOIIAAN OOHAPYKUBaeMOW 001acT 300paxKeHus,
OKPYTJIOCTH OOHAPYKMUBAEMOU 00J1acTH M300pasKeHU s, TIOJOKEHUE
0OHapyXKHBaeMbIX 00IacTelf OTHOCUTENBLHO JIPYT JIpyra

Moaynb TEXHUYECKOTO 3PEHHSI TOJHKEH UMETh BCTPOCHHBIE HHTEP(EICHI -
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SPI, UART, 12C wiin TTL s KOMMYHHKAIIUU APYT C APYTrOM WA
BHEIIHUMH YCTPOMCTBAMHU.

5) KoMIuieKT KOHCTPYKTUBHBIX JIEMEHTOB U3 METaJlIa JUisi COOPKU MOJIEITN
MaHUITYJISITOPOB - HE MeHee 11IT;

6) KoMruiekT 251eMEeHTOB /7151 COOpKH BaKyyMHOT'O 3axXBara - He MeHee 11IT.
OO6pazoBaTeabHBIN POOOTOTEXHUUECKHI KOMIUIEKT JODKEH COJIEPIKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIETIEH IS MPOTOTUITMPOBAHUS MO/IEIEH
MOOMJIbHBIX M MAHUITYJISIIUOHHBIX pOOOTOB pa3iuyHOro Tumna. B cocras
KOMILJIEKTA J0JKHBI BXOIUTh MHCTPYKIIMHM U METOJIMYECKHE YKa3aHUSI 110
pa3paboTKe TPEXMEPHBIX MOJIENIEH MOOUIILHBIX POOOTOB,
MaHUIYJSIUOHHBIX POOOTOB C Pa3IMYHBIMU TUIIAMU KUHEMATUKH (yIJI0Bast
KMHEMAaTHKa, MJI0CKO-TIapasieibHasi KHHEMaTHKa, eJIbTa-KUHEMAaTHKa,
SCARA wnu peruaxkHasi KHHeMaTHka, iargopma Ctroapra 1 T.11.).
O6pazoBarenbHbI POOOTOTEXHUUECKUN KOMIUIEKT JIOJDKEH COAEePKATh
HWHCTPYKUHUU MO MPOEKTUPOBAHUIO POOOTOB, MHCTPYKIIUU U METOIUKHU
OCYILIECTBIICHUS] MH)KEHEPHBIX PACUe€TOB IPU MPOESKTUPOBAHUH (pacyeThl
Harpy3Kd ¥ MOMEHTOB, pacueT MOIIHOCTH IPUBOJOB, pacyeT MapaMeTpoB
KMHEMAaTUKH U T.11.), HHCTPYKIIUHU T10 pa3pabOTKe CUCTEM YIPaBICHUS U
MPOrPaMMHOTO OOecTieueHus AJisl yIpaBieHus poO0TaMu, HMHCTPYKIUHU U
METOUKH 110 pa3paboTKe CUCTEM YIPABICHUS C JIEMEHTAMHU
MCKYCCTBEHHOT'O MHTEJUIEKTa M MAITMHHOTO OOyUeHUS.

Komnn

IOTEepHOE 000pyA0OBaHUe

13.

HoytGyx

®opm-akTop: HOYTOYK;

XKecTkas1, HEOTKIIIOUaeMas K1aBuaTypa: HaJIu4ne;
Pycckas packiaaka KiaBuaTypbl: HAIMUUE;
Jlmaronane skpaHa: He MeHee 15,6 noiMoB;
Paspemenue skpana: He MmeHee 1920x1080 nukcenei;

1 mT.

1 mT.
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KonnuecTBo siaep mpouieccopa: He MeHee 4,

KonmdecTBo moTokoB: He MeHee 8;

bazoBas TakToBas yactora npoueccopa: He menee 1 ['T';
MakcumanbHasi TAKTOBasi 4acToTa mpoiieccopa: He menee 2,5 I'T;
Komr-mamste mporieccopa: He Menee 6 Moaiir;

O0beM yCcTaHOBIIGHHOM OMEpaTUBHON MaMsITH: HE MeHee 8 ['0aiiT;
O06beM noIepKUBAECMOM OTIEPATHBHOM MaMsTH (1151 BO3MOXXHOCTH
pacmupenus): He meHee 24 ['0aiT;

O0bem HakomuTeaa SSD: e menee 240 I'GaiiT;

Bpewmst aBToHOMHO# paboThI OT OaTapen: HE MEeHee 6 JacoB;

Bec HOyTOYKa C YyCTaHOBIECHHBIM aKKyMyJIITOpoM: He Oojee 1,8 kT
Buemrauit uatepdeiic USB cranmapra He HuKke 3.0: HE MeHee Tpex
CBOOOIHEIX;

Buemrauit uatepdeiic LAN (rcmosib30BaHue EPEXOTHUKOB HE
MIPEelyCMOTPEHO): HAJIMYHE;

Hanuuune monyneit n untepgeiicon (MCMOIb30BaHUE TIEPEXOTHIUKOB HE
npeaycmotpeno): VGA, HDMI;

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

Web-kamepa: namuuue;

Manunynstop "Mbllb": HAIUYKE;

[IpenycranoBneHHas onepalroHHas cucTeMa ¢ rpaguuecKkum
MOJIb30BaTEeNbCKUM UHTEp(Peticom, obecreunBaroiias padoty
pacipoCTpaHEHHBIX 00Pa30BaTEIbHBIX U OOIIECUCTEMHBIX MPUIIOKEHHI:
HaJIn4ue.

14.

Tenexka-xpaHuiuiie
HOYTOYKOB

THUII KOPITyCa: METalI,

BO3MOXKHOCTE 0€3011aCHOTO 3alUIICHHOTO 3aMKOM XpAaHCHUA H0yT6yKOBI

HaJIn4uce,

1 mrT.

1 mrT.
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BO3MO>KHOCTB 3apsIKH HOYTOYKOB: HaIM4YHe, TOJJIEPKKa HOYTOYKOB 3
KOMIUIEKTa TIOCTAaBKH;

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

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, OJJEpkKa HOYTOYKOB U3 KOMIUIEKTa
MTOCTaBKH;

Hamnpspxenue maranust: 220B\500;

[MoTpebisiemast MomHOCTH, BT (Makcumym): 2500;

[ToTpebnsemslii TOK, A (Makcumym): 12;

JlnvHa 1mIHypa JIeKTPONUTAHUS: OT 2,5 MeTpa;

3amuTa OT NepeHanpsKeHusl, KOPOTKOTO 3aMbIKaHUs: HAJTUYHE;
Kouneca 15t nepeIBUXKEHUS C TOPMO30M: HAJIMYUE.
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