MMPOP®UJIBHBIN KOMILIEKT OGOPYJIOBAHUSI

TABJIMIIA Ne2

KoanuecTBo exHuL Ais
npo¢ujILHOrO
KOMILJIEKTa

HaumenoBanue (o0ureodpa3oBaTe/IbHbIE IIpumevyanue
Ne Kpatkue npuMepHbIe TEXHHYECKHE XaPaKTePHCTHKH
000py10BaHuUsI OpraHu3anuu, He
ABJAKOLIIHECH
MaJI0KOMILJIEKTHBIM),
el. U3M.

BA3OBASI (OBA3ATEJIBHAS YACTD)

EcrecTBeHHOHAYyYHAsl HAIPABJICHHOCTH
Ob6ecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUU B
OCHOBHOM IIKOJIE€ ¥ MPOEKTHO-UCCIIEA0BATEIIbCKON NEATEIbHOCTH yUaIUXCsl.
Kommnekranus: becnpoBoiHOM MynbTUIATYHUK 110 OUONOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuuk BiaaxHOCTH ¢ auana3zonoM udmepenus 0...100%
JlaT4MK OCBEIICHHOCTH C JUANa30HOM U3MEpPEHUs He ke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH
JlaTuuk TemmnepaTypsl ¢ JMara3oHOM U3MEPEHHs He yxe ueM oT -20 10
+140C

ITudiposas Ta6opaTOPHS JlaT4MK 3JIEKTPONPOBOAUMOCTH € AMANa30HAMU U3MEPEHUs He yxe yeM oT ()

1o 200 MkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCMm .

1. o Ouoaoruu . 20 . M0 OJTHOM IITYyKE Ha
JlaTunk TemrepaTypbl OKpyKaroUlel Cpeibl C IUana3oHOM U3MEpPEHUs He

(yueHuueckas) napry

yxe ueM oT -20 mo +40

AKceccyapsl:

KaGens USB coeqnHUTENbHBIH

3apsigHOE yeTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCILTyaTaluu 1udpoBoii madbopatopun
Hudposas Buneokamepa ¢ METAIIMYECKUM IITATUBOM, pPa3pelIeHHe He
menee 0,3 Mnukc

[IporpamMmMHoe obecrieueHue

Metoanueckue pekoMmeHaauu He menee 30 padot

YnakoBka




KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

HaumenoBanue (o0ureodpa3oBaTe/IbHbIE IIpumeuanue
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHCTUKH
00opynoBaHus OpraHu3anuu, He
ABJIAIOIIHECHA
MaJIOKOMIIJIeKTH])IM),
e/l. U3M.
Hannuune pyccKosi3pI4HOTO caiiTa NOANEPKKHU, HaJTMYUE BUJICOPOIUKOB.
ObecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT MO XMMUH HA YPOKaX B
OCHOBHOM IIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON AEATEIBHOCTH YHAIIUXCA.
Komruiekranus:
becnipoBoHOM MYIBTHAATYHMK IO XUMUHU C 4-MSI BCTPOCHHBIMU JTATYMKAMH:
Hatuuk pH ¢ nuanasonom nsmepenus He yxe yem ot 0 1o 14 pH
JlaTuuk BBHICOKOW TeMIepaTyphl (TEpPMONAPHBIN) ¢ JUaNa30HOM U3MEPEHUS
He yxe yeM oT -100 go +900C
JlaT4uK 3JIEKTPONPOBOAUMOCTH C AMANa30HAMU U3MEPEHUsI HE yxe yeM OT ()
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MxCm
JlaTuuk TemmepaTypsl IJIATUHOBBIN C IMATa30HOM U3MEPEHUS HE yKE YeM
ot -30 o +120C
Hudposas maboparopust .
OTnenbHbIE JaTYNKK: 20 mT. 110 OJTHOM IITYKE Ha

M0 XUMUHM (yueHHUYecKas)

JlaT4yuK ONTHYECKON IMIIOTHOCTU 525 HM
AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOE yeTpoicTBO ¢ kKabernem miniUSB

USB Anantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluy Hu(poBoi 1abopaTopuu
HaGop nmabopatopHoii 0OCHaCTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaanuu He menee 40 padot
Hannune pycckosi3pIMHOTO caiiTa mOAAePKKU
Hanuune Bugeoposukos.

napTy




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

IIpumeuyanue

[udposas nmabopaTopus
no usuke
(yueHuueckas)

Ob6ecrieynBaeT BBHIIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3uKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUUK 110 (PU3UKE C 6-F0 BCTPOCHHBIMH TaTYHUKAMHU:
udposoii AaTYMK TeMIepaTypsl ¢ AHANA30HOM U3MEPEHUS HE yXKE YeM OT -
20 mo 120C

udposoii gaT4rK aOCOTFOTHOTO IABJICHUS C TUATa30HOM U3MEPEHUS HE
yxke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TOJISl C AMANa30HOM U3MEpPEHUs He yke uyeM oT -80 110
80 mTn

JlaTuuK HaMpsDKEHHS ¢ AMana30HaMu H3MEPEHHS HE Y)Ke 4eM oT -2 10 +2B ;
oT -5 mo +5B; ot -10 no +10B; oT -15 m0 +15B

JlaTuuk ToKa He yxxe 4em oT -1 g0 +1A

JlaTuMk akcenepoMeTp ¢ moKas3aTessIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coenuHUTENbHBII

3apsiiHOe yeTpoicTBO ¢ kKabernem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHncTpykTop a1 mpoBeieHus: 3KCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopuun
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomeHaanuu (40 pador)

Hannune pycckosi3pIMHOTO cailTa MOAACPKKU

Hanuune Bugeoposvkos.

20 .

110 OJTHOM IITYKE Ha
napTy

Komnb

I0TepHOE 000pYy/10BaHUE

4.

Hoyt0yx

dopm-PakTop: HOYTOYK;

63 .




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYeCKHE XapaKTePUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

IIpumeuyanue

XKectkas, HeoTKIIIOUaeMas KIaBUaTypa: HaJlu4ue;

Pycckas packiiagka KinaBuaTyphl: HaJIM4KE,

Jnaronanb 5KkpaHa: He MeHee 15,6 q1oiMOoB;

Pa3pemenue sxkpana: He MmeHee 1920x1080 nuxceneit;

KomnunuecTBo sinep npoiieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee &;

bazoBas TakToBas yactoTa npoueccopa: He menee 1 ['T';
MakcumanbHasi TAKTOBas 4acToTa npoieccopa: He menee 2,5 I'T';
Kam-mamsarte mporeccopa: He MeHee 6 MOaiir;

O0beM yCcTaHOBIIEHHOM ONepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaaepKUBAEMOM ONEepaTUBHOM MaMATH (7151 BO3MOKHOCTH
pacmmpenus): He MmeHee 24 ['0aiT;

O6mnem Hakomnurens SSD: He menee 240 I'0aiiT;

Bpewmst aBToHOMHO# paboThI OT OaTapen: He MeHee 6 4acoB;

Bec HOyTOYKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOpOM: He 6osee 1,8 Kr;
Buemnuit unrepgeiic USB crannapra He Huxe 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit uarepgeiic LAN (ucnonbp3oBaHue NEpeX0JHUKOB HE
PESYCMOTPEHO): HAINYHE;

Hannumne monyneit u uaTepdeiicoB (MCIOIB30BaHNUE MTEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;

becripoBognas cBsa3p Wi-Fi: Hanuuue ¢ nonnepxkkoit crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hamuuue,

Manunynsatop "Mbllb": HATNYKE,

[IpenaycranoBneHHas onepaoHHasi CHCTeMa ¢ rpaduuecKuM
M0JIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomnias padboTy

pacrnpocTpaHEHHBIX 00Pa30BaATEIbHBIX M OOIIECUCTEMHBIX NPUIIOKEHUN:




KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

HaumenoBanue (o0ureodpa3oBaTe/IbHbIE IIpumeuanue
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHCTUKH
00opynoBaHus OpraHu3alum, He
ABJIAIOIIHECHA
MaJIOKOMIIJIeKTH])IM),
e/l. U3M.
HaJIM4ue.
Tun ycrpoiictBa: MDY (pyHKumu neyatu, KONUPOBAHUS, CKAHUPOBAHUS );
®opmar Oymaru: He MeHee A4;
M®YV (mpunrep, ckaHe BETHOCTb: YEPHO-0EIbIN;
5. (p P, p. |1 p ’ 3 . ITo ogHOMY Ha

KOITHP)

TexHosorHs nevaTy: Ja3epHas
MakcumanbHoe paspemienue nedatu: He meHee 1200%1200 Touexk;
Hurepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.

KaOHWHET,
000pyIOBaHHBIH
1 poBoi
nabopaTopuei

JOINOJIHUTEJIBHOE OBOPY1OBAHUE

ECTeCTBeHHOHaquaﬂ HallpaBJC€HHOCTb

[udposas nmadopaTopus
1. 1o 6MoNIOTUU
(yueHunueckas)

ObecrnieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HAa YPOKax Mo OMOJIOTUH B
OCHOBHOM IITKOJIE ¥ IPOEKTHO-HCCIICIOBATEIIbCKON JETSIILHOCTH YUAIHXCAL.
Kommekranus: becpoBoaHON MyTbTHIATYHUK O OMOJIOTHH € 6-10
BCTPOCHHBIMH JTATYHKAMH:

JaTunk BnaxkHocTH ¢ quanazoHoM uzmepenus 0...100%

JlaTauk OCBEIIEHHOCTH C AWAITa30HOM M3MEPEHHUS He yxe ueM ot 0 110
180000 nx

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

JlaTuuk TeMmepaTypsl ¢ [uana3oHOM U3MEpeHHs He yke 4eM oT -20 10
+140C

JlaTuuK 3IEKTPONPOBOJAUMOCTH C AMANa30HAMHU U3MEPEHHUs He yKe ueM oT 0
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 7o 20000 MrkCMm

JlaTuuk TeMmnepaTypbl OKpYy>Karollei cpeibl C IUarna3oHOM U3MEPEHUs He
yxke gem ot -20 1o +40

Axceccyapbl:

Kabens USB coennHuTENbHBIN

3apsigHOE yCTpoiicTBO ¢ Kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 IKCILTyaTanuy MuGpoBoi JabopaTopun




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

IIpumeuyanue

[Mudposas BureokaMepa ¢ METANIMYECKUM IITATUBOM, pa3pelIeHne He
menee 0,3 Mnukc

IIporpammHoe oOecnieueHue

Metoanueckue pekoMmeHaanuu He menee 30 pador

YnakoBka

Haynune pycckos3pI9HOTO caiiTa Moep KK, HAINYME BUACOPOJIUKOB.

[udposas nmabopaTopus
M0 XUMUHM (yueHHUYecKas)

ObecrieunBaeT BBIIOJIHEHUE J1a0OPAaTOPHBIX padOT [0 XMMUU Ha YPOKax B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIE0BATEIbCKON JESTENbHOCTH YUaIUXCS.
Komruiekranus:

BbecripoBoiHON MyJIBTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JaTYUKAMU:
Hatuuk pH ¢ nuanazonom uzMepenus He yxe uem ot 0 no 14 pH

JlaTuuk BBICOKOW TeMIepaTypsl (TEpPMONAPHBII) ¢ AUaa30HOM U3MEPEHUS
He yxe 4eM oT -100 o +900C

JlaTuuk 3EeKTPONpPOBOAUMOCTH € AMANa30HaMU U3MEpEHUsI He yxke ueM oT 0
10 200 MmxCwm; ot 0 g0 2000 MxCwum; ot 0 o 20000 MkCwm

JlaTuuk Temneparypsbl MJIaTHHOBBIN C TMANa30HOM U3MEPEHMSI HE YKE UeEM
ot -30 mo +120C

OTtnenbHBIE TATYUKU:

JlaT4yuK ONTUYECKON IMIIOTHOCTU 525 HM

AKceccyapsl:

Ka6ens USB coequHUTENBHBIH

3apsiiHOE yCTpoicTBO ¢ kKabeinem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HuppoBoi 1abopaTopuun

HaGop nmabopatopHoii 0OCHacCTKU

[IporpamMmMHoe obecrieueHue

Metoanueckue pekoMeHaauu He menee 40 padot

Hannune pyccKosi3pIMHOTO caiiTa moAAepKKU




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

IIpumeuyanue

Hannune Buaeopoamkos.

Hudposas maboparopust
1o ¢usuke
(yueHunueckas)

OOecnieunBaeT BHIMOIHEHUE SKCIIEPUMEHTOB 10 TEMaM Kypca (pH3UKH.
Komruiekranus:

becnipoBogHOM My IbTHAATYMK TTO PU3UKE C 6-F0 BCTPOSHHBIMU JaTYUKAMU:
[udpoBoii gaTynK TeMIEpaTypsl ¢ AUAMA30HOM U3MEPEHUSI HE y)Ke YeM OT -
20 mo 120C

udpooii gaTynk aOCOTIOTHOTO JABJICHUS C JUAMa30HOM U3MEPEHUS He
yxe uem ot 0 10 500 kIla

JlaTuuk MarHUTHOTO TOJIS C TUANIa30HOM M3MEPEHHS He yke 4eM oT -80 110
80 mTn

JlaTuuMk HanpsKEHUs ¢ AMana3oHaMu U3MEPEHUs He yKe ueM oT -2 10 +2B ;
oT -5 1o +5B; ot -10 no +10B; oT -15 mo +15B

JlaTunk TOoKa HE yxe 4em ot -1 1o +1A

JlaTuMk akcenepoMeTp ¢ oKa3aTellsiIMU He MeHee ueM: +2 g; +4 g; 8 g
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOe yeTpoicTBO ¢ kKabernem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KonctpykTop 11t mpoBeieHusI SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBo 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAePKKU

Hanuune Buaeoposnkos.

[udposas nabopaTopus
no puzuonoruu

ObecrnieunBaeT NPOBEACHNUE UCCIIEOBAHUS 110 (PYHKIIMOHUPOBAHUIO
yesoBeyeckoro opranusma. Kommiekramus: becripoBoiHoi MyabTHIATUHK




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

IIpumeuyanue

(mpohUIBHBIN YPOBEHB)

10 U3UOJIOTUH C 5-10 BCTPOEHHBIMU JaTuynKaMu: JlaTunk apTepuanbHOro
nasnenus (0...250 mm pr. CT.)

JlaTuuk mynbsca ¢ 1Mana3oHoM u3mepeHus He yxxe yem ot 30 1o 200 ya/mun
JlaTauk TeMIepaTyphl Tea ¢ JUarna30HoM U3MEPESHHsS He yKe 4eM oT +25 110
+40C

JlaTuuk 4acTOTHI JBIXaHUS C TUATIA30HOM U3MEpEeHHs He yke ueM oT 0 10
100 uukII0B/MHUH

JlaTuuk yckopeHus c nokasarensimu £2 g; +4 g; +8 g

OTtnenpHBIE YCTPOMCTBA:

Hatuuk OKI' ¢ auana3zonom usmepenus He yxe yeM ot -300 o +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 1o 14 pH

JlaTuMk cuioMep ¢ AuarnazoHoM H3MepeHus He yxke uem ot -40 mo 40 H
JlaTuuk OCBEIIEHHOCTH C AMAMa30HOM H3MEpeHUs He yxe ueM ot 0 10
180000 nx

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsaHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHncTpykTop A mpoBeeHus: IKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuu
ITporpammHoe oOecrieueHue

Meroandeckue pekomeHaanuu He meHee 20 pabot

Hanunuue pycckosi3pI9HOTO caifTa MOIIePKKU

Hannune Buaeopoankos.

Hudposas naboparopust
TI0 3KOJIOTHH

ObecnieurBaeT MPOBEICHUE YIEOHOTO SKOJIOTHUECKOTO MOHUTOPHHTA
WHCTPYMEHTAIBHBIMH MeTo1aMu. Habop npumeHsieTcs mpu u3yuyeHuu
9KOJIOTMH, OMOJIOTHH, XUMHH, reorpaduu v IpUpPOIOBEICHNUS, a TAKXKE JUIs
WHAWBUAYAJIBbHBIX UCCICOOBAHNA U HpoeKTHOﬁ NCATCIIBPHOCTHU IIKOJBbHUKOB.




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

IIpumeuyanue

Komrmiexranus: becpoBoiHON MyIbTHIATYHUK O IKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-F0 BCTPOCHHBIMU JTATYNKAMHU:

JlaTuyuk HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe yem ot 0 go 14 pH

JaTtunk BnaxkxHocTH ¢ quanazonom usmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C AMAIa30HOM H3MEpeHus He yxe ueM ot 0 10
180000 nx

JlaTuuk Temnepatypsl ¢ [uana3oHoOM U3MepeHHs He yxke ueM oT -20 10
+140C

JlaTuuk 3IEeKTPONPOBOJAUMOCTH C AMANa30HAMU U3MEpEeHHsI He yke ueM OT 0
1o 200 MxkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCm

JlaTuuk TeMmnepaTypbl OKpYy>Karollei cpeibl ¢ IUarna3oHoM U3MEPEHHUs He
yxe ueM oT -20 1o +50C

OTtnenbHBIC JATYUKU:

Jlatauk 3ByKa ¢ QyHKIIMEH MHTETPUPOBAHUS C TUATTA30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 I'm mo 8 xI'1;

JlaTurK BIAXKHOCTH TOYBHI C TMANIa30HOM U3MEPEHUS He yxe 4eM oT 0 10
50%

JlaTauk Kuciopoa ¢ auamna3zonom m3mepenus ot 0 1o 100%

JlaT4yuK ONTHYECKON IMIIOTHOCTU 525 HM

Jatuuk ontudeckoi mioTHocTy 470 HM

JlaTyuk TypOMIUMETp C JHana3oHoM u3MepeHus He yxe dem ot 0 10 200
NTU

JlaTuuk OKucH yriiepoja ¢ [uana3oHoM n3MepeHus He yxxe dyem ot 0 go 1000
ppm

Axceccyapbl:

Kabens USB coenuHUTENBHBIN (2 IIT.)




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYECKHE XapaKTePUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

IIpumeuyanue

3apsiiHOE yCTpoicTBO ¢ Kabeinem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepxeHb Ui 3aKpeIIeHHs] JaTYUKOB B LITATHBE

KpaTtkoe pykoBOJCTBO 110 3KCILTyaTauuu Hu(poBoi 1abopaTopuun
IIporpammHoe oOecnieueHue

Metoanyeckue pekoMeHaanuu ne menee 20 pador

YnakoBka

Haynuue pycckos3pIYHOTO caiiTa MoJep KKK, HAINYHE BUACOPOJIMKOB.

Muxkpockon uuppoBoit

Tun Mukpockorna: OHoJIOrHYecKui

Hacanka Mukpockona: MOHOKYJISIpHas
Ha3znauenue: nabopaTopHbIit

Meroa uccienoBaHus: CBETIIOE MOJIE
Martepuran ONTHKU: ONTHYECKOE CTEKIIO
YBenn4yenne MUKpockora, kpat: 64 — 1280
Oxynsaper: WF16x

OO6bextuBsl: 4x, 10X, 40xs (MoANPY>KUHEHHBIN)
PeBonbBepHas rosioBKa: Ha 3 00bEKTUBA

Tun noxCBEeTKU: 3epKajo WU CBETOIHOL
PacnioniosxeHne noICBETKN: BEPXHSISI U HUKHSISA
Marepuan kopmyca: MeTail

[IpeameTHslit cronuk, MM: 90

Ncrtounuk nutanus: 220 B/50 'y

Yucno Meranukceneu: 1

20 .

Hab6op OI'D o xumun

B nabop BxozasT Becsl 1aboparopHbie snekTpoHHbIe 200 T, CIUPTOBKA
nabopaTopHas, BOpOHKA KOHHUYECKasl, MaJo4Ka CTeKJIsHHAas, npooupka [1X-
14 (10 wTyk), cTakaH Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
LHWINHAP U3MepUTENbHbIN 2-50-2 (CTeKJIIHHBIN, C IPUTEPTON KPBILIKON),
mTaTUB It MpoOupok Ha 10 rHE3 N, 32KUM MPOOUPOUHBIH, IITTATEITh-

40 mrr.
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nokeuka (3 mryku), Ha0op (PIaKOHOB 711 XpaHEHHUS PACTBOPOB H
peakTuBOB (00beM (hrmakoHa 100 Mt - 5 KOMIUIEKTOB 110 6 MITYK, 00bEM
¢bnaxona 30 mi - 10 KOMIUIEKTOB 10 6 ITYK), HAIUHAP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mtykn), ctakan Beicokuit 500 mi (3 mTyku), Habop
epiIeii 17151 MBIThS TOCYABI (€pII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JJIs
MBITBSI KOJIO - 3 ITYKH), Xanat 0eibiit Xx/0 (2 TYKH), IepYaTKi Pe3HHOBBIC
XUMHUYECKHE CTOMKHE (2 IITYKH), OYKU 3alUTHBIE, (PUIBTPHI OyMaXKHbIE
(100 mwrtyk), roproyee asns cnuptoBok (0,33 m).

B coctaB Ha0op BXOJAT peaKTUBBI: AIFOMUHMUIA, JKEIE30, COJISTHAS KUCIIOTA,
METHIIOpaHXK, peHondrarent, aMMHUaK, MePOKCHI BOJOPOIa, HUTPAT
cepebpa u apyrue; B o0IIei CI0KHOCTH - 44 pa3TUYHBIX BEILECTB,
WCTIOJIB3YEMBIX JUISI COCTABJICHUSI KOMILJIEKTOB PEaKTUBOB IPH MTPOBEICHUN
HK3aMEHAIIMOHHBIX KCIIEPUMEHTOB 10 KYpPCYy NIKOJIHHON XUMHUHU.

VYuebnas naboparopus
110 HEUPOTEXHOJIOTUH

B cocraB BxozsT:
Cencop Tun 1 He menee | mrT., o0ecreunBaeT BO3MOXHOCTb PETUCTPALIUN
CHTHaJIa 3JICKTPUYECKON aKTUBHOCTH MBI (3JIeKTpoMHOTrpamMmMbl, OMI).

Pemcrpaum{ J0JIDKHa OCYHICCTBIIACTCA HCMHBA3MBHO, CYXUMU 3JICKTPOAaMHU.

B03MOXHOCTBIO KPEIUIEHH K PYKE YEJIOBEKa, YTO JOJKHO 1aBaTh
BO3MOYXHOCTb PETUCTPUPOBATH AJIEKTPUUECKYIO aKTUBHOCTH MBILIIBI B
o0JacTH, HaJ KOTOpOH pacnonaraercs kperuienue. [Ipu HanpsokeHun
MBIIIIBI JOJIKHA ObITH 0OecIiedeHa BOZMOKHOCTh HAOIOIEHUS ITyYHOCTH
curHaina (t.e. npucyrcrsue OMI'), npu paccnabiaeHUN MBIIIIIEI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecrneynBaeT BO3MOXHOCTb PETUCTPALIUN
curHaina goromieruzmorpammsl (PIIT") onTuueckum myrem, 3a cyer
M3MEHEHHSI OTPaKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETA, 00bEM KOTOPBIX
M3MEHSIETCS 01 BO3JICHCTBUEM IyJIbCOBOM BOJHBI. CeHCop AOKEH OBITh
obecreyeH BO3MOKHOCTBIO KPETUICHHUs K TOYIIEUKe Majblia YeJIOBEKa.
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Cencop Tun 3 He MeHee 1 miT., oOecrieunBaeT BO3MOXKHOCTD: PETHCTPALIUN
curHana snekrpokapanorpammsel (OKI') He HHBa3UBHBIM CITOCOOOM;
peructpauuu I, II u Il oTBe1eHUI; TOAKIIFOYEHUS DIIEKTPOIOB K CEHCOPY C
MOMOIIIBIO COSMHUTENBHBIX MPOBOIOB, 000pynoBanHbIX TouchProof
pazbemMami.

Cencop Tun 4 e meree | mr. oGecriednBaeT BO3MOKHOCTD: PETUCTPAIHN
CUTHaJja KoxkHO-ranbBannueckoil peakuuu (KI'P), peructpanus kotoporo
OCYULIECTBJISIETCS HA IOCTOSITHHOM TOKE; IIOJKIIFOUEHHUS K TEIly YEJIOBEKa C
MIOMOIILBIO CYXUX 3JIEKTPOJOB, MOJKIIFOUEHUE KOTOPBIX K CEHCOPY
ocymectBisieTcs ¢ momomrsio TouchProof pazsemos.

Cencop Tun 5 He menee 1 mrT., obecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
CUTHaJIa 3JIeKTPUUECKO aKTUBHOCTH Mo3ra (D317) ¢ moMoLIbIo CyXuX
HEWHBA3MBHBIX JJIEKTPOOB; PETUCTPALMH HIEKTPUUECKON aKTUBHOCTH
Pa3HBIX J0JIEH MO3Ta; MOJKIIOUYEHHS JIEKTPOAOB K CEHCOPY C IIOMOIIBIO
COEIMHHUTEINIBHBIX NPOBO/I0B, 000pynoBaHHbIX TouchProof pazsemamu;
3aKPEIUICHUS JJIEKTPOOB HA IIOBEPXHOCTH I'OJIOBBI.

Cencop Tun 6 He menee 1 mT., o6ecreunBaeT BOZMOXKHOCTb: PErHCTPALUU
CUTHaja KojiebaHus rpyaHoi kiaeTku (CeHcop IbIXaHus); ONpeaeaeHHs
Y4acTOTHI AbIXaHMSL.

YcTpoiicTBo it cOopa TaHHBIX OT CEHCOPOB U Mepeiayl Ha ePCOHAIbHbIN
KOMIIBIOTEp 00€CIeurnBaeT BOZMOKHOCTb COOpa JaHHBIX OT MOJIKIIOYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [1K. [Togkmrouenne
nenTpanbHoro moayss k I1K ¢ momombio USB-kabens. LlenTpanbHblit
MOZYJIb UMEET He MeHee | IIT,: ralbBaHn4eCcKyro n3osanuio ot I1K.
LleHTpasbHBIA MOy b 00€CIIEUNBACT BO3MOKHOCTH OJJHOBPEMEHHOTO
MTOAKJIFOYEHUS BILUTOTH 10 4 ceHcopoB. Kaxaplii n3 Bx010B LleHTpanbHOTro
MOJTyJIsl UMEET raJIbBaHUYECKYI0 H30JIAIHIO (00ecrieueHre MexXKaHaIbHON
rajibBaHUYECKOM n30ssiiun). [loakirouenne cencopos K LlenTpanibHOMY
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MOJIYJIIO OCYIIECTBIISIETCS ¢ TOMOIIBIO CIEIIMATU3UPOBAHHBIX Pa3beMOB
tuna LEMO, o6ecnieunBaronyx npaBUIbHOCTh TOAKIIOUEHHS pa3beMa u
CHIDKAIOIIMX PUCK CIYYalHOTO KacaHus Pa3beMOB TOKOIPOBOISIINX
9acTeil, a TakKe 00EeCIeUNBAONINX 3aIIUTY OT HECAHKIIMOHHUPOBAHHOTO
MOJIKJIFOUEHUS K TPOU3BOJIBHBIM YCTPOMCTBAM.

Monynb «KHomnkay» He meHee | 1IT., 00ecrieynBaeT BO3MOKHOCTb: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HE MEHee 3-X pa3iINyuHbIX KaTeropuu
COCTOSIHU.

YcTpoiicTBO, BXOAIIEE B COCTAB 1A0OPATOPHH, JOJIKHO 00eCreunBaTh
BO3MO>XHOCTb PETUCTPALIUU apTEPUATILHOTO JABICHMUSL.

[IporpammHuoe obecnieuenue (nanee - [10). JlomkHo obecieunBaTh
BU3yaJIU3AIMI0 U 00pa0OTKY PErUCTPUPYEMBIX CUTHAJIOB.

I'maBHOE OKHO IPOTrpaMMBbI JOJKHO COCTOSITh U3 BKJIAJ0K, KaKIas U3
KOTOPBIX COJIEPKUT HAOOP rpauKoB, HEOOXOJUMBIX TSI OTOOPAKEHUS
TpedyeMoii nHpopmanuu.

JlomkHa UMEThCS BKJIAAKa /1711 OJHOBPEMEHHOT0 MMPOCMOTpa CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOAKIIOUEHHBIX K [[eHTpansHOMY MOIyIIIO.
OT10 0becrneynBaeT BO3MOKHOCTh MHOTOKAHAJIBHOTO (IOJIUTpaduyecKoro)
pexuma paboThl yCTpONCTBA.

Taxke TOMAKHBI UMETHCS BKJIAJKH 711 BU3yaJIM3allud CUTHAJIOB OT CEHCOPOB
OMT', ®III', OKT', KI'P, D3I, cencopa apixaHusi, KHOIKH; a TAKKE
MIPOM3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CHIELU(PUUHbIE TS
TOTO WJIK UHOTO CUTHAJIA BEJINYUHBI.

I10 nomxHO naBaTh BOZMOKHOCTh BU3yaJIM3allUd U 00pabOTKU
PETUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3anus CUTHaja, CIEKTP CUTHAJIA, aMIUITUTYIHBII TpUITEp

- OIII': Bu3yanu3alus curuaia, CrieKTpa CUrHasia, TaxorpaMMsl, rpapuk
yJbca
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- OKI': Bu3yanu3aius curaasia, TaxorpaMMbl, TpaduK myasca

- KI'P: Buzyanu3anus curnana

- OOI': Bu3yanu3anms CUTHaNA, CIIEKTP CUTHAJIA, aMIUTUTYAa anb(a-puTMma,
aMILTUTY/1a 6eTa-puT™a.

- CeHCOp JIbIXaHus: BU3yalu3alys CUTHATIA,

- Knonka: Bu3yanu3anus cursaia pa3smMeTku

[1O nomKHO UMETh BO3MOXKHOCTH KacToMu3auu U HacTporku [10 mis

3¢ PeKTUBHOrO 0TOOpaKEHUS rPaUKOB: HACTPOITKA 1IBETA, BHIOOP
napaMeTpoB IS aHATTN3a, BBIOOP 0TOOpakaeMbIX rpauKoB,
MmacmTabupoBanue rpadpukoB. [10 101KHO UIMETh BO3MOKHOCTD 3aITUCH U
BOCIIPOU3BEICHHS PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MoXHOCTE HACTPOIKU MapaMeTpoB GHIBTPALUHU CUTHAJA C TIOMOIIbBIO
(GUIBbTpa HIKHUX 9acTOT, PUIIBTPA BEICOKMX YaCTOT, MIOJIOCOBOTO (hUIIBTpa,
PEKEKTOPHOTO (QUIIBTPA.

C uenbto yno0CTBa aHaIM3a CUTHANIA, TOJKHA UMEThCS BO3MOKHOCTh
3aIlUCH PETUCTPUPYEMBIX CUTHAJIOB B (haili, ¢ mocneayromei
BO3MO>KHOCTBIO UX MOCJIEAYIOLIEro BOCIpOou3BeAeH s B 1aHHOM 110
(MMUTHUPYSI PETUCTPALIMIO CUTHAJIA B PEKUME PEATTLHOI'O BPEMEHH).

B cocrase: MeToanueckre MaTepuabl A yYUTENs U 00ydarouuxcs,
OIKCaHKUEe MOJKIIOUEHHS] CEHCOPOB JIa00PATOPUH, HHCTPYKIIMU O
ucnosnb3oBanuio [10, onrcanue 1abopaTOPHBIX U MPAKTUYECKUX padoT,
KOTOpOE B TOM YHCJIE COAEPKUT NMPE3ECHTALMOHHBIE MaTepHAJIbL.
YnakoBka/kopoOka J1abopaTopuH JT0JKHA o0ecTiedrBaTh yI00HOE XpaHEHUE
U coJiepKaTh MOJCKA3KH JIJISl pacIoyIOKEHUs CEHCOPOB U YCTPOMCTB
nabopaTopuu A1l yI0OHOTO MCIIOIB30BaHMSI ITPET01aBaTeNs MU U
00yJaronuMucs.

TexHoJ0OrNYecKas HalpaBJCHHOCTb

9.

| OGpazoBarenbHbIit

‘ PoboToTexunueckuii Ha60p npeaHa3HauCH I U3YUCHUS OCHOB

20 .
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KOHCTPYKTOp AJIst
IPaKTUKU OJIOYHOTO
IPOrpaMMUPOBAHUS C
KOMIUIEKTOM JaT4NKOB

POOOTOTEXHUKH, JETANICH, Y3JI0B 1 MEXaHU3MOB, HEOOXOAUMBIX JIJIs
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIUHUTEIIbHBIX JIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Hab6op mo3BossieT cooupats (i MporpaMMHUPOBATh COOMpPacMbIe MOJICIH ), U3
9JIEMEHTOB BXOJSIINX B €T0 COCTaB, MOJICTH MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX YCTPOICTB C aBBTOMATH3UPOBAHHBIM YIIPaBICHUEM, B
TOM YHCJIe Ha KOJIECHOM XOJly, & TaK k€ KOHCTPYKIIUH, OCHOBaHHBIX Ha
MCIOJIb30BaHUU Tiepeiay (B TOM YHCIe YePBAYHBIX U 3y0UaThIX), a TaK ke
pBIYaroB.

CBETOAMO/IHBIN MaTPUUHBIN AUCILICH ¢ OEJION MOJACBETKON Ha KOHTPOJLIEpe
KonnyecTBo nopToB BBOAA/BBIBOIAa HA KOHTPOJIIEpPE HE MeHee 6
KonnuectBo kHOMOK HE MeHee 4

OO11ee KOIMYECTBO IEMEHTOB: He MeHe 520 IIT., B TOM YHuCIIe:

1) mporpaMMupyeMblii 010K yrpaBieHUs, KOTOPbII MOXKET paboTaTh
aBTOHOMHO U B TIOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) DaT4YHK CUIIBI

4) naT4uK paccTOSHUS

5) naT4uk 1BETa

6) akkymynaTopHas OaTapes

7) T1nacTUKOBBIC CTPYKTYPHBIC 3JIEMEHTHI, BKJIFOUast ep(hOopHUpOBaHHbIC
AJIEMEHTHI: OaNKH, KyOUKH, OCH B BaJIbl, COCTUHUTEIBHBIE AJIEMEHTHI K OCSM
, IIECTEPHU, NpeIHa3HAYEHHbIE JIUIs CO3aHUs YEPBIYHBIX M 3y0UaThIX
nepeaay, COeTUHUTEIbHbBIC U KPETICKHBIC AIIEMEHTHI;

7) IIporpaMMHOe oOecriedeHne, UCTIONB3yeMOe TS IPOTPaMMHUPOBAHHUS
coOMpaeMbIX POOOTOTEXHUUECKUX MOJIETIeH U YCTPOMCTB, TOCTYITHO JIs
CKauMBaHUs U3 ceTH MHTepHeT
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10.

O6pa3zoBaTenbHBIN HAOOP
110 MEXaHUKE,
MCXAaTpPOHHUKE U
pPOOOTOTEXHUKE

KoMIUIeKT 171st u3ydeHusi OCHOB DJIEKTPOHHUKHU M POOOTOTEXHUKH

Habop nomxen ObITh IpeAHa3HAUEH AJIs TPOBEACHUS YUeOHBIX 3aHATUI 1O
AJIEKTPOHHUKE U CXEMOTEXHUKE C LIEJIbI0 U3yueHUs Hanbosee
pacnpoCTpaHEHHOM IEeMEHTHO 0a3bl, MPUMEHSIEMON I HHKEHEPHO-
TEXHUYECKOTO TBOPYCCTBA YUAITUXCS U Pa3pabOTKH y4eOHBIX MOJIeTei
pobotoB. Habop momxkeH Mo3BoJsATh YHalUMCs Ha MPAKTUKE OCBOUTD
OCHOBHBIE TEXHOJIOTHH MPOEKTUPOBAHUS POOOTOTEXHUYECKUX KOMILJIEKCOB
Ha IpuMepe Y4eOHBIX Mojieieil poOOTOB, a TaK)Ke U3YUUTh OCHOBHBIE
TEXHUYECKHE PEIICHUS B 0071aCTH KHOSPHETUYECKUX M BCTPAUBAECMBIX
CHCTEM.

B coctaB koMIiekTa JOKEH BXOIUTh HA00p KOHCTPYKTUBHBIX JIEMEHTOB
Ui COOpKU MakeTa MaHUMYJISIIIHOHHOTO po00Ta, KOMIUJIEKT METAJUTMYECKUX

KOHCTPYKTUBHBIX JIEMEHTOB JJIsl COOpPKU MakeTa MOOMJIBHOTO poOoTa U T.1I.

B cocraB koMIIIeKTa BXOAUT HA0OP 3JIEKTPOHHBIX KOMIIOHEHTOB JIJIs
W3y4YEHUsI OCHOB JIEKTPOHUKH M CXEMOTEXHMKH, a TAKKE KOMILJIEKT
MIPUBOOB M JATUYUKOB Pa3IMYHOIO THUIIA TS pa3pabOTKU
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B cocraB KOMILIEKTa JOKHO BXOAUTH: MOTOPBI C SHKOJEPOM - HE MEHEe
21T, CEpBONPUBOJ OOJIBIION - HE MEeHee 41T, CEpBONPUBO MaJIbIN - HE
MeHee 21T, HHPPaKpacHbBIN TaTUUK - HE MeHee 31T, yIbTPa3ByKOBOMH
JaTYUK - HE MEeHee 31UT, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, JaTunK
OCBEILEHHOCTHU - HE MeHee 11T, Habop PEKTPOHHBIX KOMIIOHEHTOB
(pe3ucropbl, KOHAEHCATOPBI, CBETOAMO/bI PA3IMYHOTO HOMUHAIIA),
KOMIUIEKT MPOBOJIOB /JIsl O€CMaeyHOoro NpoTOTUIIHPOBAHHUS, TIaTa
OecraeyHOr0 MPOTOTHUITMPOBAHUS, AKKYMYJISITOP U 3apsiIHOE YCTPOICTBO, .
B cocraB KoMIUIEKTa TOKEH BXOJUTh TPOrPAMMHUPYEMBIN KOHTPOJUIED,
nporpammupyemsiii B cpesie Arduino IDE min aHanoruyHsix ¢cBOOOIHO
pacrnpocTpaHsieMbIX cpefax pazpaboTku. [Iporpammupyemsiii KOHTpOILIEDP
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JOJKEeH 00J1aaTh MOPTaMu JIJIsl HOJKITIOYEHHS IM(PPOBBIX U aHAJIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, I12C, SPI, Ethernet, Bluetooth wu
WiFi.

B cocraB komruiekTa J0KEH BXOIUTh MOAY/Ih TEXHUYECKOTO 3PEHUS,
MIPEICTABIISAIONINI cOO0H BRIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO SIZIEP - HE MeHee 411IT, YacToTa si/ipa HE MEHee
1.2 I'T, o6sem O3V - He menee 512M06, 00beM BCTPOCHHOM MaMSITH - HE
MeHnee 81'0), HHTEerpupoBaHHOM KaMepou (MakCUMaIbHOE pa3pelieHre
BUJICOTIOTOKA, NepenaBaeMoro no untepdeiicy USB - ne Mmenee 2592x1944
€/1.) M1 ONTUYECKON cucTeMOil. Moaylb TEXHUUECKOIO 3pEHUS 10JIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpOoJuIepaMu ¢ momortbio uaTepderico - TTL, UART, 12C, SPI,
Ethernet. Moaynb TEXHHUECKOTO 3pEHHUSI TOKEH UMETh BCTPOSHHOE
porpaMMHOE o0ecIiedeHre Ha OCHOBE OIEepalMOHHON cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBISATH HACTPOMKY CHCTEMBI MAIIIMHHOTO O0yUeHUs
rapaMeTpoOB HEMPOHHBIX ceTel /isi OOHAPYKEHUSI 00BEKTOB, OTPEICTICHUS
WX MapaMeTpoB U JanbHEHIIeH HAeHTU(DUKALINH.

KomrmuiekT nomken obecneynBaTh BO3MOKHOCTh U3YUYEHHSI OCHOB
pa3paboTKu MPOTPaMMHBIX U alllapaTHBIX KOMILJIEKCOB HHKEHEPHBIX
cucteM, pemeHuii B cepe "MuTepHET Bemiei", a Takyke pemeHui B 001acTu
POOOTOTEXHHUKH, NCKYCCTBEHHOTO MHTEIIEKTA M MAITUHHOTO O0YYEeHHSI.

11.

YeTtsipéxoceBoit
y4eOHbII po0OoT-
MaHUIYJIATOp C
MOZYJIbHBIMH CMEHHBIMH
HacaJKaMu

Y4eOHbIi poOOT-MaHUITYIIATOP MPEeIHA3HAYEH JIJISI OCBOCHUS
00yJaronMMHUCs OCHOB POOOTOTEXHUKH, JUTSI TIOJTOTOBKH OOYJAFOIIMXCSI K
BHEJPEHUIO U MTOCIEAYIONIEMY UCIIOIb30BAHUIO POOOTOB B MTPOMBIIITIEHHOM
MIPOU3BOJICTBE.

KomnmuaecTBo oceit poboTa MaHUITYIATOpA - YETHIPE.

[Tepemenenne HHCTPYMEHTA B TIPOCTPAHCTBE IO TPEM OCSIM JTIOJDKHO
yIPaBIATHCS MIATOBBIMU JBHTaTeNsIMU. HanpsbkeHne MUTaHus MIaroBbIX
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nBurareseii He 6oonee 12 B.

CepBojiBUraTellb YETBEPTOM OCH IOJKEH 00ECIIeUrnBaTh TOBOPOT
HUHCTPYMEHTA.

VY01 10BOpOTa MAHUITYNIATOPA HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE
menee 180 rpamaycos.

Jiia onpesienieHus MOJI0KEHUsT MAaHUITYJISITOPA IPU TTOBOPOTE BOKPYT
BEPTUKAIbHON OCH JJOJKEH HCIOJIb30BATHCS SHKOJEP.

Yo noBopoTa 3a/iHero 1ieya MaHUIyJIsITopa He MeHee 90 rparycoB.

VYros moBopoTa nepenHero mieya MmaHumnynaropa He mexee 100 rpamycos.
Jl1ia onpesienieHus MOJIOKEHUs 33 THETO U MEPEIHEro Iied MaHUIYJIsTOpa
JIOJKEH HCII0JIb30BATHCSA TMPOCKOIL. YTOJI MOBOPOTA 110 YETBEPTON OCH HE
MeHnee 180 rpaaycos.

JlokHa OBITH BO3MOXKHOCTB OCHAIIIEHUS] CMEHHBIMU HacaJKaMH (Harpumep,
Jiep KaTeNb KapaHaala Wi giomacrepa, IpUCcoCcKa ¢ CEpBOIBUTaTENIEeM,
MEXaHMYECKOE 3aXBaTHOE YCTPONCTBO C CEPBOJBUTATENEM, YCTPOHCTBO JIsI
Ja3epHOM IpaBUPOBKU WM YCTPOHCTBO i 3D-nedat).

JlomkxHa ObITH BO3MOXKHOCTD MOAKIIOUYEHHUS JJOTIOJIHUTENbHBIX YCTPOMCTB
(HammpuMep, TpaHCIIOPTEPA, penbca A MepeMelieHns poboTa, myIbTa
yIpaBiIeHUs TUNA JHKOUCTUK, KaMEPhl MAIIMHHOTO 3PEHHUS, ONITUYECKOTO
JaTyrKa, MOJyJisi 0eCIpOBOIHOIO OCTYIIA.

PoboT-MaHumynsaTop 10JKEeH o0ecreunBaTh NepeMeleHe Hacalku B
MIPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXXHOCTh MIOJyYEHUS! CUTHAJIOB OT
KaMephbl U JaTYUKOB, BO3MOYKHOCTD YIPABJIEHUS 1ONOJHUTEIbHBIMU
YCTPOMCTBAMU.

Marepuan kopmyca — amoMuHui. J[nametp paboueit 30151 (0€3 yuyera
HaBECHOT0 MHCTPYMEHTA U ueTBepToit ocu) He MeHee 320 mM. UuTepdetic
noaxirouenus — USB.

JloJKeH UMeTh BO3MOKHOCTh aBTOHOMHOM paOOThl M BHEITHETO




KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

HaumenoBanue (o0ureodpa3oBaTe/IbHbIE IIpumeuanue
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHCTUKH
00opynoBaHus OpraHu3alum, He
ABJIAIOIIHECHA
MaJ]OKOMIIJIeKTH])IM),
e/l. U3M.
yIpaBJCHUS.
VYrpaBistomuii KOHTPOJIIEP TOJDKEH OBITh COBMECTHM CO cpenor Arduino.
YpaBisiommil KOHTPOJUIEP COBMECTUM CO CPEAOM TPOTPaMMHUPOBAHHUS
Scratch, u s3pikoM porpammupoBanus C.
JlomkeH obecrieunBaTh MOBOPOT IO TIEPBBIM TPEM OCSIM B 3aJIaHHBIA YTOJI U
Ha 3a/IaHHbI{ YTOJI, TIOBOPOT 110 YETBEPTOM OCH HA 3aJJaHHBINA yroJI,
JBH>)KEHUE B KOOpIUHATHI X, Y, Z, IepeMeNIeHUE Ha 3aJJaHHOE PACCTOSHUE
1o KkoopauHataMm X, Y, Z, nepefady AaHHBIX O TEKYIIEM IOJIOKEHUHU YTJIOB,
repeiavy JaHHbIX O TEKYIIUX KOOpIUHATaX HHCTPYMEHTA.
JloikeH noaiepKuBaTh MEPEMEIICHUE B IEKAPTOBBIX KOOPAUHATAX U yriax
II0BOPOTA OCEM, C 3aJAHHON CKOPOCTBIO U YCKOPEHUEM.
Turibl IepeMelIeHu i B IEKapTOBbIX KOOPAUHATAX: ABUKECHUE 110
TPAaeKTOPHUH, ABUKEHHE MO MPSIMON MEXITY IBYMSI TOUKAMH,
MepenphITiBaHNe U3 TOYKU U TOUKY (MIEPEHOC OOBEKTA).
OO0pazoBaTenbHBIN KOMIUIEKT JOHKEH OBITh IPEeIHA3HAYEH ISl U3yUSHUS
POOOTOTEXHHUUECKUX TEXHOJIOTHI, OCHOB WH()OPMAITMOHHBIX TEXHOJIOTUN U
TEXHOJIOTMI IIPOMBILIJIEHHOW aBTOMAaTHU3aLllH, a TAKKE TEXHOJIOTUN
. MPOTOTUITUPOBAHUS U aJAUTUBHOTO MTPOU3BOJICTBA.

O06pa3oBarenbHblif Habop P p ok P a
B cocraB komIiekTa 10IKHO BXOAUTH:

JUISL U3YYEHUS . N .
1) UHTenneKTyanbHbIH CEpBOMOIYIIh C HHTETPUPOBAHHON CHCTEMOM

MHOTOKOMITOHCHTHBIX TIPaBJICHUS, TTO3BOJISIONIECH OOBEAUHITH CEPBOMOIYIH JIPYT C TOM 110

12. POOOTOTEXHUUECKUX yrp ’ Hl e P ALY APYT € ApY - -

CHCTEM MocJeIoBaTeIbHOMY HHTEep(eicy - He MeHee O1IT;
2) PoOOTOTEeXHUYECKHI KOHTPOJUIEP MOJIYJILHOTO THIIA, IPEICTABIISFOIHI

MaHUTIYJISIIIUOHHBIX . . N o

pOGOTOB co00¥ OTHOTIIIATHBI MUKPOKOMIIBIOTEP C OTEPAIIMOHHOM crucTemoit Linux,

00BbETMHEHHBIH ¢ epUPEepUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenus. POO0TOTeXHUYECKHI KOHTPOJIIEP TOJIKEH YAOBIETBOPATH
TEXHUYECKUM XapaKTEpUCTHKAM: KOJI-BO SIIEP BCTPOECHHOIO
MHUKPOKOMIIBIOTEpA - HE MeHee 4, TAKTOBasi 4acToTa sijipa - He MeHee 1,2




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

IIpumeuyanue

I'Tu, o6bem O3Y - He meHee 512 MO, nanuune unrepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, iudpoBbie 1 aHATOTOBBIE MOPTHI IS
MOJIKJIFOUEHUS BHEITHUX YCTPOUCTB, a Takke WiFi unu Bluetooth s
KOMMYHHMKAIMU CO BHEIIHUMHU ycTpolicTBaMu. PoboToTexHnueckuii
KOHTPOJUIEP JOJDKEH 00eclieunBaTh BO3MOXKHOCTh IPOrPaMMUPOBAHUS C
MOMOIIBIO cpeACTB s1361k0B C/C++, Python n cBoG01HO pacmpocTpaHsIeMoit
cpeas! Arduino IDE, a Taxoke ynpaBieHUst MOAETSIMA POOOTOTEXHUYECKUX
CUCTEM ¢ oMoIkio cpeasl ROS.

3) BeruncnuTenbHbIi MOYIb CO BCTPOSHHBIM MHKPOKOHTPOJLIEPOM - HE
MeHee 1 mT. BerancnuTenbHbIi MOy b TOIDKEH 00J1aaTh BCTPOCHHBIMA
1u(GpPOBBIMU IOPTAMU - HE MeHee 121IT U aHaJI0rOBBIMU IOPTAMU- HE MEHEE
12mT. BeraucauTenbHbIi MOTYIb TOJDKEH 00J1a71aTh BCTPOSCHHBIM MOTYJIEM
6ecripoBoiHOM cBsi3u THIa Bluetooth u WiFi 11 co3nanus anmnaparHo-
MIPOrPaMMHBIX pelIeHuH U "yMHBIX/CMapT"-yCTPOMCTB JIIsl pa3paboTKu
pemienuit "MuatepHer Bemen".

BoruncnuTenbHbIi MOAYJIb T0JKEH 0071a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU IIIATaMU A7 oAKItoueHus Kk cetu Ethernet u
ITOAKJIIOUEHUS] BHEIIHEW CHIIOBOM HArpy3KH.

4) Mozynb TeXHHYECKOTO 3pSHUS, IPEICTABIISIONIHI COO0H YCTPOWCTBO Ha
0a3e BBIYMCIUTEIHHOIO MUKPOKOHTPOJUIEpA U UHTEIPUPOBAHHOMN KaMephl,
obecreynBarolee pacrno3HaBaHUe MPOCTEUIINX U300paKeHU Ha MOTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEILHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moayiab TEXHUYECKOTO 3pEeHuUs 10JKEeH 00ecrieuuBaTh BO3MOKHOCTh
OCYIIECTBJISITh HACTPOUKY IKCTIO3UIINH, Oatanca 6enoro, HSV
COCTABJISIOLINX, IO OOHAPYKUBAEMOM 001acT N300pakeHHs,
OKPYTJIOCTH OOHApYKMBaeMOM 00J1aCTH N300PaKEHHUSI, TIOT0KEHNE
oOHapyKUBaeMbIX 001acTeil OTHOCUTENBHO IPYT JApyra

Moy TEXHUYECKOTO 3pEHUs T0JDKEH UMETh BCTPOCHHbIE HHTep(ECHI -




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

IIpumeuyanue

SPI, UART, 12C uinu TTL nis KOMMyHUKAUK APYT C IPYTOM WIH
BHEUIHUMH YCTPOMCTBAMHU.

5) KoMIUIeKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 METaJUIa I COOPKU MOJIEITN
MaHUIYJISITOPOB - HE MeHee 111T;

6) KoMmIuiekT 351eMeHTOB 151 COOPKH BaKyyMHOT'O 3aXBaTa - He MeHee 11iT.
O06pazoBaTenbHBIM POOOTOTEXHUUECKHUI KOMIUIEKT JOKEH COJEPKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEJICH JIJIsl MPOTOTUIHPOBAHUS MOJIEIen
MOOWIJIBHBIX ¥ MAaHUITYJISIIUOHHBIX pOOOTOB pa3IMyHOro THIa. B cocTtas
KOMIUIEKTA JIOJDKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUsI 110
pa3paboTKe TPEXMEPHBIX MOJIeJICH MOOMIILHBIX POOOTOB,
MaHUMYJSIUOHHBIX POOOTOB C Pa3TUYHBIMU THIIAMHU KHHEMATUKH (yrJI0Bas
KMHEMAaTHKa, IUIOCKO-TlapajielbHasi KHHEMaTHKa, eJIbTa-KUHEMAaTHKa,
SCARA wiu peluakHasi KWHeMartuka, niaardopma Ctroapra u T.11.).
O06pazoBaTenbHBIN POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
MHCTPYKIIMHU 0 IPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMU U METOIUKU
OCYILIECTBIICHUS] MH)KEHEPHBIX PAacu€TOB MPU MPOEKTUPOBAHUU (pacdeThbl
Harpy3kyd 1 MOMEHTOB, pac4eT MOIHOCTH IIPUBOJIOB, pacyeT apaMeTpPOB
KMHEMATUKH U T.I1.), THCTPYKIIMH 10 pa3pabOoTKe CUCTEM YIPABIICHUS U
IIPOrpaMMHOT0 oOecrieueHus JUIsl yrpaBiieH!s] poOOTaMU, HHCTPYKIIUU U
METOJIMKH IO pa3paboTKe CUCTEM YIPABIEHUS C dJIEMEHTaMU
HCKYCCTBEHHOT'O MHTEJJIEKTAa U MAIIMHHOTO O0y4YeHUSI.

Komnb

I0TepHOE 000pYy/10BaHUE

13.

Hoyt6yxk

®opm-PakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMasi KJIaBuaTypa: HAIN4HE;
Pycckas packiagka KjiaBuaTyphbl: HAIUYUE;
JlnaroHane skpaHa: He MeHee 15,6 11oiMoB;
Paspemenne skpana: He MeHee 1920x1080 nukcenei;

21 wrr.

s ocHamenus
KJacca,
000pyI0BAaHHOTO
Habopamu
POOOTOTEXHHUKHU




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MAJOKOMILTEKTHBIM),
e/l. U3M.

IIpumeuyanue

KonnuecTBo sinep npoiieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee §;

bazoBas TakToBas yactoTa npoueccopa: He menee 1 ['T';
MakcumanbHasi TAKTOBas 4aCcTOTa mpoleccopa: He menee 2,5 ['Tw;
Komr-mamsite npoueccopa: He meHee 6 MOaiiT;

O0beM yCcTaHOBIIEHHOM ONepaTUBHON MaMsTH: HE MeHee 8 ['0aiiT;
O06beM noaaep>KUBaEMOM ONepaTUBHOM MaMATH (7151 BO3MOKHOCTH
pacmmpenusi): He MmeHee 24 ['0aiT;

O6mbem Hakonutenns SSD: He menee 240 1'0aiit;

Bpemst aBToHOMHO# paboThI OT OaTapen: HE MEHEE 6 YacoB;

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapra He Huxe 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit unrepgeiic LAN (ucnonbp3oBaHue NEPeX0JHUKOB HE
PESYCMOTPEHO): HAINYHE;

Hanuuune monyneit u uatepdeiicoB (MCIoONb30BaHNE MTEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

becripoBognas cBsa3p Wi-Fi: Hanuune ¢ nonnepxkkoit crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue,

Manunynsatop "Mbllb": HAINYKE;

[IpenycranoBneHHas oneparuoHHas cucTemMa ¢ rpaduuecKum
MOJIb30BaTEILCKUM HHTep(eiicoMm, obecnieunBaromias padboTy
pacnpocTpaHEHHBIX 00Pa30BaATEIbHBIX U OOIIECUCTEMHBIX MPUIIOKEHHN:
HaJIN4HeE.

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THUI KOpITyca: METa;

BO3MOXKHOCTH 0€30I1aCHOI0 3alMUIICHHOT'O 3aMKOM XPaHCHU A HOYT6YKOBZ

HaJIM4IHe;

BMmectuMocThIO 1O
20 HOYTOYKOB




KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

Ne Haumeropanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHCTUKH (06meobpasopareabHie Tpumenanue
00opynoBaHus OpraHu3anuu, He
ABJIAIOIIHECHA
MaJ]OKOMIIJIeKTH])IM),
el. U3M.
BO3MOJKHOCTbB 3apsJIKH HOYTOYKOB: HAJIMUUE, TOJIEPIKKAa HOYTOYKOB U3
KOMILJIEKTa MOCTABKU;
Hanuuue poyrepa Wi-Fi crannapra 802.11n unu coBpemennee: 1 mr.
MOJ/IEPKKA HOYTOYKOB U3 KOMIJIEKTA MTOCTaBKH;
KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, HOJAEpKKa HOYTOYKOB U3 KOMIUIEKTa
MTOCTaBKH;
Hanpsokenne muranus: 220B\500';
[ToTpebnsiemast moutHOCTH, BT (Makcumym): 2500;
[ToTpebnsemslii Tok, A (Makcumym): 12;
JUlvHa MIHYpa IEKTPONUTAHUSL: OT 2,5 METpa;
3amura OT nepeHanpsKeHUs], KOPOTKOTO 3aMbIKaHUS: HaJTU4KeE,
Koneca s nepeBukeHust ¢ TOPMO30M: HAJIMUHE.
15 Tenexka (cToiika) mis THII KOpIIyca: MeTal;
XpaHEeHHUs IUPPOBHIX Koneca ans nepeaBukeHus: HaJIM4uue. 6 mr Jlist xpanenus 10 15
maboparopuit [T POBBIX JTA0OPATOPHIA
16 Tenexka (CTOMKa) 1Ist THII KOpITyca: METalT; 2 mr. Jlns xpanenus 1o 20

XpaHEHHsT HAOOPOB JIJIsI
M3Yy4YCHHA OCHOB
POOOTOTEXHUKHU

Koneca U TICPECABUIKCHU ! HAJTMYIUC.

HAaOOPOB




