KosnuecTBo eqnHuL AJs1
npo¢uILHOro KoanyecTBO eIMHUIL 151
KOMILIEKTA npo¢uIbHOro
Ne Hanmenosanue Kparkue npuMepHbie TEXHUYECKHE XaPAKTEPUCTHKH (o61reoGpa3zoBaTeabHbIe KOMILIEKTA
oGopynoBaHus OpraHu3anuu, He (MaJIOKOMILJIEKTHbIE
SIBJISTIOIIHECST o01eodpa3oBaTebHbIe
MaJIOKOMILIEKTHBIM), OpraHu3anym), e. u3M.
e/l. U3M.
BA30BAS (OBA3ATEJIBHAS YACTD)
EcTecTBeHHOHAayYHast HAPABJIEHHOCTD
ObecnieunBaeT BBIIOIHEHHE JTA00PATOPHBIX paboT Ha ypOKax MO OMOIOTHH BOCHOBHOM
IIKOJIE ¥ TIPOEKTHO-HCCIIEI0BATENBCKOM AeATENbHOCTH yuammuxcs. Kommiaekranus:
BecnpoBoiHO# MyJIBTHIATYHK 110 OUOJIOTHH € 6-10 BCTPOCHHBIMHU JIaTYHKAMU:
JlaTunk BIaXXHOCTH ¢ Anana3oHom u3mepenus 0...100%
JlaTyrK OCBEIICHHOCTH C JHana3oHoM u3MepeHus He yxe yem ot 0 10180000 nx
Hatuuk pH ¢ nuanazonom uzMepeHust He yxxe uem oT 0 1o 14 pH JJaTuuk
TEMIIEpaTyphl C JUANa30HOM H3MepeHHUs He yxe 4eM oT -20 1o
+140C
JaT4rk 31eKTpOnpOBOIUMOCTH C TUara30HaMy m3MepeHus He yke ueM oT 0mo 200 MxCw;
ot 0 70 2000 MxCwm; ot 0 mo 20000 MxCm
Lugpposas naboparopuso JlaTdauk TeMIepaTyphl OKpYXKaIoIeH cpebl ¢ JHana3oHoM H3MepeHns Heyxe yeM oT -20
1. OuosIoruy (y4eHHIecKas) 10 +40 3 . 2 wr.
AKkceccyapbl:
Kabens USB coenmHuTEIbHBIN
BapsiiHoe yeTpoiicTBO ¢ kabemem MinilUSBUSB
Anarnrrep Bluetooth 4.1 Low Energy
Kparkoe pykoBoJCTBO 1O 3KCIuTyaTanuu udposoii nadoparopun Lludposas
BH/IeOKaMepa ¢ METaJUNTMYECKUM IITaTHBOM, pasperieHue Hemenee 0,3 Mmukc
[TporpammHoe obecrieueHme
Meroanyeckne pekomeHaanun He MeHee 30 paboTYmakoBka
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npo¢uILHOro KosnuecTBo equHuUL 1JIs1
KOMILICKTa NpoQUILHOIO
Ne Haumenosanue KpaTkue npuMepHbie TEXHHYECKHE XapaKTePHCTHKH (ofmeodpa3zoBaTeIbHbIE KOMILTEKTA
oGopynoBaHust OpraHu3anuu, He (MaJIOKOMILJIEKTHBIE
SIBJISIIOILM eCS o01eodpa3oBaTebHbIe
MAJTOKOMILTEKTHBIM), OpraHu3amuu), 1. U3M.
eJl. U3M.

Hanuune pycckos3bIYHOTO caiTa MOAAEeP KKK, HATNUNE BUICOPOIUKOB.

OOecrnieunBaeT BBIIOJIHEHNE Ja00OPATOPHBIX PA0OT [0 XUMHHU Ha YPOKaxX B OCHOBHOM IIKOJIE

1 TIPOEKTHO-UCCIIEA0BATEIBCKON AEATENIHOCTH yyamuxcs. KoMmruiekrarms:

becnipoBoiHOM MYJIBTUAATUMK 110 XUMUU C 4-Ms1 BCTpOeHHBIMU AaTunkaMu: laTauk pH ¢

Juana3zoHoM u3MepeHust He yxxe 4em ot 0 g0 14 pH

JlaTunk BBICOKOI TeMmepaTyphl (TepMONApHBI) C THAaNa30HOM H3MEPCHUSHE yXKe YeM OT

-100 go +900C

JaT4mk 31eKTpOnpOBOIUMOCTH C TUara30HaMHy m3MepeHus He yke ueM oT 0mo 200 MxCw;

ot 0 10 2000 MxCwm; ot 0 10 20000 MxCMm

Jatumk TemMmepaTyphl IUTATHHOBBIH C JHAa30HOM H3MEpeHus He yxe 4eMoT -30 mo +120C

OtaenbHBIC TATYUKH:

Lindposas madoparopus 1o JlaT9uK ONTHYECKON IMIIOTHOCTH 525 HM 3 . 2 miT.

XUMHH (yUYSeHHYECKasT)

AKkceccyapsbl:

Kab6ens USB coenunutenbHbIN

BapsiiHoe yeTpoiicTBo ¢ kabemem MinilUSBUSB

Anarnrrep Bluetooth 4.1 Low Energy

Kpatkoe pyKOBOJCTBO 10 SKCIUTyaTaluu 1udppoBoi tadopatopurnHadop
n1abopaToOpHON OCHACTKH

[IporpammHOe obecriedcHne

Meroaunyeckue pekomenaanuu ve MmeHee 40 padorHanuune
PYCCKOSI3BIYHOTO caiiTa noanep>xkn Hanmane
BH/ICOPOJIMKOB.




HaumeHnoBanue
000py10BaHuUs

KpaTKHe NMPUMEPHBIEC TEXHUYIECCKHUE XaPAKTEPUCTUKHA

KouanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KosnuecTBo equHuUL 1JIs1
npo¢ujILHOrO
KOMILJIEKTa

(MaJIOKOMIJIEKTHBIE
o0meo0pa3oBaTeIbHbIE
OpraHu3anuu), el. u3M.

Hudporas 1abopaTopusno
¢usnke (yueHHYeCKas)

OOecnieunBacT BBIMOIHCHHUE IKCIIEPUMEHTOB 110 TeMaM Kypca (usuku. KoMruiekramms:
BecripoBoHOM MyIETHAATYHK O (PU3KKE C 6-10 BCTpOSHHBIME natuukamu: [{ugposoii
JaTYMK TeMIepaTyphl ¢ AUala30HOM M3MepeHus He yxke ueM oT -20 go 120C
[udporoii naTurk aOCONIOTHOTO JAABJICHHS C TUAMA30HOM U3MEPEHHsI HEYKe ueM oT 0
1o 500 kIla

JlaT4nk MarHUTHOTO TOJIS C IMAaNa30HOM U3MepeHus He yxxe ueM ot -80 1080 mTn
JlaTuuk HampspKEeHUs ¢ AMana3oHaMy U3MEpEHHsI He yKe 4eM oT -2 10 +2B ot -5 no +5B;
ot -10 1o +10B; ot -15 no +15B

Jatunk Toka He yxe 4eM ot -1 1o +1A

JaTuuk akcenepoMeTp ¢ nokasaTesnssMu He MeHee ueM: £2 (; +4 g; £8 gOTaenbHbIe
YCTpOMCTBA:!

USB ocrisiorpad He Menee 2 kaHana, +/-100B

AKkceccyapsbl:

Ka6ens USB coenMHHUTENLHBINH

BapsiiHOe yeTpoiicTBo ¢ kabenem miniUSB USB

Ananrep Bluetooth 4.1 Low Energy Kouctpykrop mist

MIPOBEJICHUS IKCTIEPUMEHTOB

Kpatkoe pyKoBOJICTBO 1O SKCILTyaTalny MU poBoit tadopatopuullporpamMmmuoe
obecrieuenue

Mertonnueckue pekomenaanuu (40 pador) Hammuue
PYCCKOSI3BIYHOTO caiiTa mouepkknHanmame
BHCOPOIIUKOB.

3 .

2 mmirT.

KoMnbloTepHoe 00opyioBaHue

4,

Hoytbyx

®opm-pakTop: HOYTOYK;

3 .

2 mmIT.




HaumeHnoBanue
000py10BaHuUs

KpaTKHe NMPUMEPHBIEC TEXHUYIECCKHUE XaPAKTEPUCTUKHA

KouanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KosnuecTBo equHuUL 1JIs1
npo¢ujILHOrO
KOMILJIEKTa

(MaJIOKOMIJIEKTHBIE
o0meo0pa3oBaTeIbHbIE
OpraHu3anuu), el. u3M.

XKectkas, HeoTKIIFOUaeMas KJIaBuaTypa: Hanndue; Pycckas

packiajika KJIaBUaTyphl: HaTu4yue, [lnaroHais 3KpaHa: He MCHeEe

15,6 mroiimoB; Pa3zpemenue sxpana: ve meree 1920x1080

nukceneit; KonnuecTBo siep mpoieccopa: He MeHee 4;

KonuuecTBo moToKoB: He MeHee 8;

bazoBas taktoBas yactota nporneccopa: He MeHee 1 I'T'n; MakcumanbHas
TaKTOBas YacToTa nporeccopa: He meHee 2,5 ['T;Kom-mamsate mporeccopa: He
Mmenee 6 MOaiit;

O0BeM yCTaHOBIICHHOM omepaTHBHOM mamsTh: He MeHee 8 ['0aiiT; O0peM
TOIAePKUBACMOH OTICPATHBHOM MaMSITH (U1 BO3MOKHOCTHPACIIHPCHNUS): HE MCHEE
24 T'6aiir;

O6bem Hakonurens SSD: He menee 240 I'0aiiT;

Bpems aBToHOMHO#1 paboThI OT OaTapen: He MeHee 6 JacoB;

Bec HOyTOyKa ¢ YCTaHOBIEHHBIM aKKyMyJsTopoMm: He Goiee 1,8 kr; Bueurnmii
untepdeiic USB crangapra He ke 3.0: He MEHEe TPEXCBOOOIHBIX;

Buemmnnit uatepdeiic LAN (ncnonp3oBaHue IEPEXOTHUKOB HE
MPEAYCMOTPEHO): HAIUYHE,

Hannmawe monyneii u uaTepdeiicoB (HCIOIB30BaHNE IIEPEXOTHIKOB HE
npexycmorpeno): VGA, HDMI;

BbecnipoBonas cBsi3b Wi-Fi: Hanuuue ¢ momaepxkkoit crangapra IEEE802.11n wiu
COBpEMCHHEE;

Web-kamepa: Hannume; MaHUITyIsITOp

"MBIIIb" . HATMYHE;

[IpenycTaHoBIEHHAs ONEpAIlIOHHAS CUCTEMA C TPApUUSCKUM TT0JIb30BATEIIECKUM
unTepdeiicom, obecnieunBaromas padboTy pacnpoCcTpaHEHHBIX 00pa30BaTEIbHBIX U
OOIIECUCTEMHBIX MTPIITOKESHUN:
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npo¢uILHOro KosnuecTBo equHuUL 1JIs1
KOMILICKTa NpoQUILHOIO
Ne Haumenosanue KpaTkue npuMepHbie TEXHHYECKHE XapaKTePHCTHKH (ofmeodpa3zoBaTeIbHbIE KOMILTEKTA
o0opynoBaHus OpraHu3anmu, He (MaJIOKOMIJIEKTHBIE
SIBJISIIOILM eCS o01eodpa3oBaTebHbIe
MaJIOKOMILIEKTHBIM), OpraHu3amuu), 1. U3M.
eJl. U3M.
HaJIM4uue.
Tun yerpoiictea: MOV (dyHKINHU 1edaTH, KOIMMPOBaHU, CKaHHpoBaHuUs );DopmaT Oymaru:
He MeHee A4,
5. M®YV (npuntep, ckanep, IIBeTHOCTB: UepHO-OeNbIi; 1 mr. 1 m.
KOTIND) TexHosorns nevaTy: gazepHas
MakcuManbHOe paspenieHue neyatu: He menee 1200%1200 touex;
Nurepdeiicsr: Wi-Fi, Ethernet (RJ-45), USB.
JOIMOJIHUTEJIBHOE OBOPYJIOBAHUE
EcTecTBeHHOHAYYHasI HANPABJIEHHOCTH
OO0ecnieunBaeT BHINOIHEHKE J1Ta0OPaTOPHBIX paboT Ha YpOKax Mo OMOJIOTUU BOCHOBHOM
IIKOJIE ¥ IPOEKTHO-HCCIIEI0BATENBCKOM AeATENbHOCTH yuammuxcs. Kommiekranus:
BecnpoBoiHOM MyIBTHIATYHK 110 OHOJOTHH € 6-10 BCTPOSHHBIMHU JIATYHKAMU:
JlaTunk BnaxXHOCTH ¢ Auana3zoHoM u3mepenus 0...100%
JlaTurK OCBEIICHHOCTH C JUana3oHoM m3MepeHns He yxe yem ot 0 10180000 mx
Hatunk pH ¢ auama3zonom m3Mmepenus He yxke yeM oT 0 o 14 pH darunx
TEMIIEpaTyphl C JUANa30HOM H3MEpeHHs He yxe 4eM oT -20 1o
Hudposas madbopaTopusro +140C
1. Ouosoruu (yueHu4ecKkas) JlaT4ymK 3JIeKTPOIIPOBOIUMOCTH C JUana3oHaMu u3MepeHus He yxe ueM oT 0o 200 MxCw; 1 . 1 mT.

ot 0 70 2000 MmxCwm; ot 0 m0 20000 MKkCMm

JlaTyrk TeMIepaTyphl OKPYKaIOIICH CPEIbl C THaa30HOM U3MEpEHHsI Heyxe YeM oT -20
1o +40

Axceccyapsl:

Kab6ems USB coenuauTeIbHBIN

3apsiHoe ycTpoicTBO ¢ kabemem MinilUSBUSB

Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pyKoBOJCTBO 110 SKCILTyaTalluy MUPPOBON TabOpaTOpHH
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npo¢uILHOro KosnuecTBo equHuL 111
KOMILICKTa NpoQUILHOIO
No Haumenosanue KpaTkue mpuMepHbIe TEXHHYECKHE XaPAKTePHCTHKH (o6meoGpazoBaTebHbIE KOMILIEKTA
00opy0BaHHs OpraHu3anuu, He (MaJIOKOMILIEKTHbIE
SIBJISIIOILM eCS o01eodpa3oBaTebHbIe
MAJTOKOMILTEKTHBIM), OpraHu3anmm), e. u3M.
eJl. U3M.

[udposas Buneokamepa ¢ METaJUIMUECKUM LITaTHBOM, paspelieHre Hemenee 0,3

Mrnuke

[IporpammHOe obecrieueHme

Meroauyeckue pekomenaanuu He meHee 30 paboTYnakoBka

Hanuane pyccKos3bIYHOTO caiTa MoJIep KKK, HATHUNE BUICOPOIHKOB.

OOecrniednBaceT BBIIOJIIHEHNE TA00OPATOPHBIX PA0OT IO XUMHHU Ha YPOKaxX B OCHOBHOM IIIKOJIE

U TIPOEKTHO-UCCIIEA0BATEIBCKON AeATeNIbHOCTH ydamuxcs. KoMmruiekrarms:

BecripoBoIHOM MyNIBTHAATYHK 10 XUMHUH C 4-Ms BCTpOSHHBIMHU AaTuukamu:/latuuk pH ¢

JIana3oHoOM u3MepeHus He yxe yeM ot 0 go 14 pH

JlaTunk BHICOKOM TeMmepaTypsl (TepMONapHBIi) ¢ TUaa30HOM U3MEPEHUSHE YXKe YeM OT -

100 mo +900C

JaT4mk 31eKTpOnpOBOTUMOCTH C TUara30HaMy u3MepeHus He yke ueM oT 0mo 200 MxCw;

ot 0 10 2000 MxCwm; ot 0 10 20000 MxCM

Jatumk TeMmepaTyphl IUTATHHOBEIN C TUAa30HOM H3MEpeHus He yxke 4eMoT -30 mo +120C

udposas naboparopus mo OtaenbHBIE TATYUKH:
JlaTuuK ONTHYECKOH TIOTHOCTH 525 HM 1 mrr. 1 wr.

XUMHU (yUYSeHHYECKast)

AKkceccyapbl:

Kabenp USB coennHuTeNBHBIH

BapsiiHoe yeTpoiicTBo ¢ kabemem MinilUSBUSB

Anarnrrep Bluetooth 4.1 Low Energy

Kpatkoe pyKOBOACTBO IO dKCIUTyaTaIuu IupoBoii tadopatopurHabop
1a60paTOpPHON OCHACTKH

[IporpammHOe obecriedeHne

Metoandeckue pexkomeHaannu He Mmenee 40 paborHann4aune
PYCCKOSI3BIYHOTO CalTa IMOIICPIKKH




HaumeHnoBanue
000py10BaHuUs

KpaTKHe NMPUMEPHBIEC TEXHUYIECCKHUE XaPAKTEPUCTUKHA

KouanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KosnuecTBo equHuUL 1JIs1
npo¢ujILHOrO
KOMILJIEKTa

(MaJIOKOMIJIEKTHBIE
o0meo0pa3oBaTeIbHbIE
OpraHu3anuu), el. u3M.

Hanuuwne BUACOPOJIMKOB.

Hudposas madbopaTopusro
(uznke (yaeHHIECKas)

ObecnieunBaeT BHINIOIHEHUE YKCIIEPIMEHTOB IT0 TEMaM Kypca (QH3HKH.

Kommnekranus:

BecripoBogHO# MynbTHAATIHK IO (YU3KKE C 6-F0 BCTpOSHHBIME natyukamu: [{ugpposoii
JaTYMK TEMIIEPATYPHI C TUana30HOM U3MEpEHUs He yxxe ueM oT -20 no 120C
udpoBoii naTurK aOCOTIOTHOTO AaBIEHHS C JHMaNa30HOM H3MepeHHUs Heyxe 4yeM ot 0
1o 500 xIla

JlaTunk MarHUTHOTO TIOJIS C IMAna30HOM U3MepeHus He yke ueM ot -80 1080 mTn
JlaTuuk HampspKEHUs ¢ AMana3oHaMy U3MEpeHHsl He yke 4eM oT -2 10 +2B ot -5 1o +5B;
ot -10 no +10B; ot -15 no +15B

Jatunk Toka He yxe 9eM oT -1 1o +1A

JlaTunk akcexepoMeTp C MoKa3aTelsIMHU He MeHee yeM: £2 (; +4 g; +8 gOtaensHbIe
YCTpOWCTBA!

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

AKkceccyapbl:

Kabens USB coenmHuTEIbHBIN

3apsiHoe yeTpoiicTBo ¢ Kabenem miniUSB USB

Ananrep Bluetooth 4.1 Low Energy Konctpykrop st

IIPOBEACHUS SKCIIEPUMEHTOB

Kpatkoe pyKOBOJCTBO 10 SKCIUTyaTanuu udpoBoii taboparopuulIporpamMmmuoe
obecrnieueHue

Metoamaeckue pekomenganmu (40 pador) Hammume
PYCCKOSI3BIYHOTO caiiTa mojiepkkuHanmaue
BHICOPOJINKOB.

1 mT.

1 mmT.

[udposas mabopaTopus
1o GpHU3NOIIOTHH

ObecnieunBaeT IpOBEICHIE HCCIEI0BAHNS 1O () YHKIIMOHUPOBAHHUIO
yejoBeueckoro oprannzma. Kommiexranust: becripoBoHo MyJIbTHAATINK

1 .

1 .
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NpopHIBLHOr0 KoaunyecTBo exumHuL A5
KOMILICKTa NpoQUILHOIO
Ne Haumenosanue KpaTkue npuMepHbie TEXHHYECKHE XapaKTePHCTHKH (ofmeodpa3zoBaTeIbHbIE KOMILTEKTA
oGopynoBaHust OpraHu3anuu, He (MaJIOKOMILJIEKTHBIE
SIBJISIOIMECS o0meo0pa3oBaTeIbHbIE
MaJIOKOMILIEKTHBIM), OpraHu3amuu), 1. U3M.
e/l. U3M.
(MpOdUIBHEI ypOBEHB) 10 (PM3HOJIOTHH C 5-10 BCTPOCHHBIMH JaTYMKaMH: JlaT4uk apTepuaIbHOT0JaBICHUS

(0...250 mm pr. cT.)

JlaTyuk mynibca ¢ AMana3oHoOM u3MepeHus He yxxe ueM oT 30 10 200 ya/mun Jlatumnk

TEMIIEpaTyphl TeJa C MANa30HOM U3MEPEHUs He YKe 4eM oT +25 1o

+40C

JlaTymk 94acTOTHI JBIXaHUS C JHana3oHoM m3MepeHus He yxe dem ot 0 10100 mukmos/MuH

JlaTuuk yckopeHus ¢ nokaszarensiMu £2 ¢; +4 ¢; +8 ¢

OtaenpHBIE yCTPOICTBA:

Hatunk OKT ¢ muamazoHoM m3MepeHns He yke geM oT -300 mo +300 mB)datunk pH ¢

JIMara3oHoM m3MepeHus He yxke ueM ot 0 mo 14 pH

JlaTuuk cuioMep ¢ JuanazoHoM u3MepeHus He yxke ueM oT -40 no 40 Hatuuk

OCBEIICHHOCTH C AMAa30HOM u3MepeHus He yxe ueM oT 0 go 180000 nx

AKkceccyapsbl:

Kabenp USB coennHuTENBHBIH

BapsiiHOe yeTpoiicTBo ¢ kabenem miniUSB USB

Ananrep Bluetooth 4.1 Low Energy Kouctpykrop mist

MIPOBEJICHUSI IKCIIEPUMEHTOB

Kpatkoe pyKOBOJICTBO 110 SKCIUTyaTanuy MU poBoit tadopatopuullporpamMmmuoe

obecrnieueHme

Meroaunyeckue pekomenaanuu ve MmeHee 20 padorHanuune

PYCCKOSI3BIYHOTO caiiTa moaaep kku Hammame

BHCOPOIIUKOB.

Oo0ecrnieunBaeT NMpoOBeICHHE YIEOHOTO 3KOJIOTHYECKOTO MOHUTOPHHIA HHCTPYMEHTAIBHBIMU

udposas naboparopusrio Meronamu. Habop npumeHseTcs npu n3y4eHnH SKOJIOTHH, OMOJIOTHH, XUMUH, reorpaduu 1 1 wr. 1 .

OKOJIOTHH

MpUPOAOBCACHMS, a TAKIKE AT
WHAWBUAYAJIbHBIX UCCIICTOBAHUA U HpOGKTHOﬁ JACATCIIBHOCTHU NIKOJIbHUKOB.




HaumeHnoBanue
000py10BaHuUs

KpaTKHe NMPUMEPHBIEC TEXHUYIECCKHUE XaPAKTEPUCTUKHA

KouanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KosnuecTBo equHuI 111
npo¢ujILHOrO
KOMILJIEKTa

(MaJIOKOMIJIEKTHBIE
o0meo0pa3oBaTeIbHbIE
OpraHu3anuu), el. u3M.

Kommnekranus: becripoBoHON MyIbTHAATYHK MO HKOJIOTHUECKOMY

MOHUTOPHHTY C 8-10 BCTPOSHHBIMU JJaTYHKaAMH:

JlaT4uk HUTPAT-UOHOB

JlaT4uk XJ10pua-uOHOB

Haruuk pH ¢ nuanazonom u3Mepenus e yxe uem ot 0 1o 14 pH/laTuuk BnaxxHocTH

¢ auana3oHoM u3mepenus 0...100%

JlaT4rK OCBEIIEHHOCTH C JHana3zoHoM m3MeperHns e yxe dyem ot 0 10180000 mx
Jatuymk TeMmnepaTyphl ¢ AHAa30HOM H3MEpeHus He yke ueM oT -20 10

+140C

JaT4mk 31eKTpOnpOBOIUMOCTH C TUara30HaMHy m3MepeHus He yke ueM oT 0mo 200 MxCw;
ot 0 10 2000 MxCwm; ot 0 10 20000 MxCm

JlaTunk TemmepaTypbl OKpY Karolel cpesl ¢ TUana30HoM U3MEPEHHS HeyXKe YeM OT -
20 mo +50C

OTxaenbHbIC JATYUKH:

Jatunk 3ByKa ¢ (PyHKIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUAYACTOT HE MEHEe YeM
or 50 I'p mo 8 kI

JlaTymK BJIAXKHOCTH MOYBKI C THATA30HOM H3MepeHus He yxe ueM oT 0 1050%
Hartunk kucnopoma ¢ quamnazoHom mmeperns ot 0 mo 100%/Jatumnk

ONTHUYECKOH IIOTHOCTH 525 HM

Jatunk ontudeckoit miotHoctd 470 HM

Jatunk TypOHIUMETp ¢ Auama3oHOM u3MepeHus He yke ueM oT 0 mo 200NTU

JlaTuuk okucu yriepoja ¢ IMana3oHoM u3MepeHus He yxxe yem ot 0 go 1000ppm
AKkceccyapsbl:

Ka6ens USB coequuutenbHbIi (2 miT.)




HaumeHnoBanue
000py10BaHuUs

KpaTRue NMPUMEPHBIEC TEXHUYIECCKHUE XaPAKTEPUCTUKHA

KouanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
OpraHu3amnuu, He
ABJISIIOII M eCST
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KosnuecTBo equHuUL 1JIs1
npo¢ujILHOrO
KOMILJIEKTa

(MaJIOKOMIJIEKTHBIE
o0meo0pa3oBaTeIbHbIE
OpraHu3anuu), el. u3M.

3apsaHoe ycTpoiicTBo ¢ kaberem miniUSBUSB

Ananrep Bluetooth 4.1 Low Energy

CTep)KeHL JJIA 3aKpCIJICHUS JaTYMKOB B ITATUBE

KpaTkoe pyKoOBOJCTBO 10 SKCIUTyaTanuu 1udpoBoit tadopatopuulIporpamMmmuoe
obecrieueHue

Metoamdeckue pekomeHaannu He Mmeaee 20 paboTYmakoBka

Hammane PYCCKOA3BITHOI'O caiita MNOAACPIKKH, HAJTNINEC BUACOPOINKOB.

Muxpockor 1udpoBoit

Tun mukpockona: 6uonorudeckuit Hacaaka
MHKPOCKOIIa: MOHOKYIIsipHasiHa3HaueHue:
11ab0paTOPHBIN

Mertop uccnenoBanus: cBerioe nojae Marepuan
OIITHKH: ONITHYECKOE CTEKJIO Y BENNYCHHE
MUKpockora, kpat: 64 — 12800kynsiper: WF16X
OOwexTuBHL: 4%, 10x, 40XS (TTOANPYKIUHESHHBIH)
PeBousibBepHas rojoBKa: Ha 3 00bEKTHBA

THI OACBETKH: 3€PKAJIO HIIH CBETOIHOJ
PacrionosxeHue MoJCBETKU: BEPXHSS U HIDKHSASA
Marepuan KopIryca: MeTaut

[IpenmeTHsIit cTonuk, MM: 90
Ucrtounuk nuranus: 220 B/50 T'uYucio
Mmeranukcenei: 1

1 .

1 mmT.

Ha6op OI'D o xumuu

B nabop BxomsT Beckl tabopaTtopHble anekTponubie 200 r, cimpToBKa

naboparopHasi, BOpOHKa KOHHYECKasl, MAJI0YKa CTeKIsiHHAsA, npodupka [1X-14 (10 wTyk),
cTakaH BbICOKHIA ¢ HocukoM BH-50 ¢ meTko# (2 mTykn), HUIMHAP U3MEpUTENbHBIN 2-50-
2 (CTEKJISIHHBIM, C NPUTEPTON KPBILIKO#), IITATUB JJ1st TpoOupok Ha 10 rHé3n, 3axum
IPOOUPOYHBIHN, HITTATEIb-

1 mr.

1 mmT.
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noxeuka (3 mryku), Habop (GIaKoHOB JUIsL XpaHEHUS PACTBOPOB M PEaKTHBOB (00beM
¢axona 100 mu - 5 koMIIJIEKTOB 10 6 WTYK, 00beM

¢axona 30 mi - 10 KOMIUIEKTOB 10 6 WITYK), LWMJIMHIP U3MEPUTENbHBINH ¢ HocukoM 1-500
(2 wtykn), crakad Beicokuit 500 mi (3 mTykn), Hab6Op epieit I MBIThS TOCYABI (€I
JUTSL MBITBSI IPOOHPOK - 3 MITYKH, epIIl JULSIMBITBS KOO - 3 MTYKH), Xanat Genblii x/6 (2
IITYKH), HEPUATKH PE3NHOBBIEXUMHIECKUE CTOMKHE (2 IITYKH), OUKH 3aIIUTHBIC, (PUITBTPEI
o6ymaxssie (100 wTyk), roprouee st ciuptoBok (0,33 ).

B cocTaB HabOp BXOIAT PeaKTHBEL: ATIOMHHHMH, )KEJIe30, CONHAs KUCIOTa, METHIIOPAHX,
¢deHONdTANTCHH, aMMHAK, TIEPOKCH]] BOJOPOA, HUTPAT cepedpa U Apyrue; B 00IeH
CJIOKHOCTH - 44 pa3nUYHBIX BELIECTB,

UCTIONIb3YEMBIX JUISl COCTABJICHHS KOMIUIEKTOB PEaKTUBOB IIPH ITPOBEJICHUN

3K3aMEHALMOHHBIX 3KCIIEPUMEHTOB 10 KypCy IIKOJIBHON XUMUHU.

YuebHas 1abopaTtopusmno
HEHWPOTEXHOJIOTUU

B cocras Bxozsr:

Cencop Tun 1 He Menee | mT., 0OecrieyrBaeT BO3MOXXKHOCTh PETHCTPALlUy CUTHAJIA
ANEKTPHUYECKON aKTHBHOCTH MBIMIII (3JIeKTpoMuorpaMMel, IMI). Perucrparus qomkHa
OCYIIECTBIISICTCS HEMHBA3UBHO, CYXUMH 3JIEKTPO1aMu. BO3MOXKHOCTBIO KpeIUIeHHS K pyKe
YeJI0BEeKa, YTO JI0JDKHO /1aBaTh BO3MOXKHOCTB PETMCTPUPOBATh 3JIEKTPUIECKYIO aKTHBHOCTH
MBIIILBI B 00J1aCTH, HaJl KOTOPOM pacriojiaraercs kpemienue. [Ipy HanpsokeHun

MBIIILBI JIOJDKHA OBITH 0OecriedeHa BO3MOXKHOCTb HAOJII0ICHHS ITyYHOCTHCUTHaNA (T.€.
npucytcTBue DMI), mpu pacciaaGieHuH MBIIIIH - €€ OTCYTCTBHE.

Cencop Tun 2 He Mmeree 1 1wT., oOecrieyrBaeT BO3MOKHOCTh PETHCTPALIMU CHTHAJIA
¢doromnerm3morpammel (OIII") onTHYECKUM ITyTeM, 3a CYET H3MEHEHHS OTPAXKCHHOTO OT
KPOBEHOCHBIX COCYIOB CBETa, 00BEM KOTOPBIXU3MEHSETCS 110 BO3ICHCTBHEM ITyICOBOM
BoutHBL. CeHCop AOIDKEeH OBITh 00ecTiedeH BO3MOYKHOCTBIO KPETIJIICHUS K ITOAYIIEYKe Malblia
YeloBeKa.

1 .

1 mmT.
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Cencop Tun 3 He Menee | miT., oOecrieyrBaeT BO3MOXKHOCTh: PErHCTPallMCUIHANA
anexTpokaparorpammsl (OKI') He nHBa3uBHBIM criocobom; peructpauud |, I1u 111
OTBE/ICHHIA; TTOIKITIOYECHUS JIEKTPOJIOB K CEHCOPY CIIOMOIIBIO COSTUHUTEIbHBIX
npoBoJIoB, 00opynoBanusix TouchProof pazsemamu.

Cencop Tun 4 He MeHee 1 mT. o6ecreunBaeT BO3MOXKHOCTD: PErUCTPallMUCUTHANIA KOKHO-
ranpBanmdeckoi peakiwn (KI'P), perucrpanms KOTOPOroOCyIIEeCTBISIETCS Ha TOCTOSTHHOM
TOKE; TIOAKIIIOUCHHS K TEJTy YEJIOBEKa C TIOMOIIBIO CYXHX 3JIEKTPOJIOB, TTOJKITIOUCHUE
KOTOPBIX K CEHCOPY OCYILECTBIsIETCs ¢ ToMomibio TouchProof pazpemos.

Cencop Tun 5 e MeHee 1 mT., oOecrieunBaeT BO3MOXKHOCTD: PErHCTPAlMUCHTHANIA
NIEKTPUUECKOI aKTHBHOCTH Mo3ra (O3I7) ¢ MOMOIIBIO CyXHX HEMHBA3UBHBIX 3JIEKTPO/IOB;
perucTparyy 3JIeKTPUIECKON aKTUBHOCTH Pa3HbBIX J0JIEH MO3ra; HOAKIIOUCHHS 3JIEKTPOIOB
K CEHCOPY € TIOMOIIBIO COETHHUTEIBHBIX MPOBOIOB, 000pymoBaHHbIX TouchProof
pa3beMaMu; 3aKpeIICHUs! AJIEKTPOJOB Ha TIOBEPXHOCTH T'OJIOBBL.

Cencop Tun 6 e meHee 1 mrT., oOecrieunBaeT BO3MOKHOCTh: PErHCTPallMUCUTHANIA
Konebanus rpyaHoil kieTku (CeHCop OBIXaHUs); OIPEACTICHNS YaCTOThI JBIXaHUS.
YerpoiicTBo 11 cOopa JaHHBIX OT CEHCOPOB U Mepelauy Ha MePCOHATbHBIHKOMITBIOTED
obecrieunBaeT BO3MOXHOCTb ¢OOpa JIaHHBIX OT MOJKJIIOUSHHBIXK HEMY CEHCOPOB 1
oTHpaBKy noJjiyuyeHHbIX AaHHbIX Ha [1K. Tlogkmouenne uentpansHoro moaydis k I1K ¢
nomonipto USB-kabens. LleHTpanbHbIid MOAyTh IMEET HE MeHee | IIT,: TalbBaHUIECKYTO
n3ossinuio ot [1K. LlenTpanbHblii MOy Th 00ecTieuBaeT BO3MOXKHOCTH OJTHOBPEMEHHOTO
TIOJIKJIIOYEHHS BIUIOTH 110 4 ceHcopoB. Kaxkplit u3 BxonoB LleHTpansHoTO

MOJIyJIsl IMEET raJIbBAHUUECKYI0 H30JI1HI0 (0OecreueHne MeXKaHaIbHOMNraIbBAHNIECKON
n3ossanun). [Toakmodenne ceHcopoB Kk LleHTpaasHOMY
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MO/IYJIIO OCYIIECTBISIETCS C IIOMOILBIO CIIENMATN3MPOBAHHEIX pa3beMoB Thna LEMO,
o0ecreunBaroNINX MPaBUILHOCTB MOIKITIOYECHUS Pa3beMa HCHIKAIOIINX PUCK CIy4aifHOTO
KacaHHs pa3beMOB TOKOIIPOBOIAIINX YacTel, a Takke 00eCTIeYNBAIONINX 3AIIUTY OT
HECAHKIIMOHMPOBAHHOTO MOJKIIOUCHHS K IPOU3BOJIBHBIM YCTPOHCTBAM.

Monyns «KHomka» He MeHee | 1mT., o0ecrednBaeT BO3MOXKHOCTb: Pa3METKU
PETHCTPUPYEMBIX CUTHAIOB U OTMEYATh HE MEHEE 3-X Pa3InIHBIX KaTerOpUHCOCTOSHHUMH.
YcrpoiicTBo, BXOASIIEE B COCTAB 1ad0PaTOPUH, JOJDKHO 00ECIEeYMBAaThBO3MOKHOCTh
perucTpayy apTepruaibHOTO JaBICHUS.

[Tporpammuoe obecnieuenue (nanee - I10). JlomkHO 00ecednBaThBU3YaIH3aNUIO 1
00paboTKy PEernCTPUPYEMbIX CUTHAJIOB.

I'maBHOE OKHO IPOTPaMMBI JOJDKHO COCTOSITH M3 BKIIAJI0K, KaXKAasi U3 KOTOPBIX
COJIEPXKUT HAOOp TpadHKOB, HEOOXOIUMBIX JIJIsI OTOOPAXKEHUSITPEOYyeMOit

nHpopmanum.

JlomkHa UMeThCs BKIIAIKA U1 OJJHOBPEMEHHOTO MMPOCMOTpPA CUTHAJIA CO BCEX CEHCOPOB,
OJIHOBPEMEHHO MOJKIIOUEHHBIX K LleHTpatpHOMY MOy 0. 9T0 00ecrieynBaeT
BO3MOXKHOCTh MHOTOKAHAJIBHOTO (MTOJUrpaduuecKoro) pesxuma padoThl YCTPOUCTRA.
Takxe JOKHBI IMETHCS BKIAJKH JUTS BU3YaIN3aI[H CUTHAIOB OT ceHcopoBOMI', OIIT,
OKT, KI'P, D3I, ceHcopa ApIXaHUs, KHOIIKH; a TAK)Ke IIPOU3BOIHBIX TPaQHKOB, Ha
KOTOPBIX BU3YaIM3UPYIOTCS Clienn(HYHbIE AISITOTO WIIM HHOTO CUTHAJIA BEIMYHHBIL.

1O momxHO KaBaTh BO3MOKHOCTH BU3YaJIM3allMi 1 00paOOTKHPErHCTPUPYEMBIX CUTHAJIOB, &
HNMEHHO:

- OMI': Bu3yanu3auusi CUrHania, CleKTp CUTHaja, aMIUIMTYAHBIHA TPUITED
- OIII": Bu3yanu3anms CUrHaia, ClieKTpa CUrHajia, TaxorpaMMBbl, Tpadukmynbca
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- OKI': Bu3yanu3aius CUrHaia, TaxorpaMMBl, Tpaduk mysbca
- KI'P: Bu3yanu3zauus curaaia

- OOT': Bu3yanuzamnus CUrHaia, CIIeKTp CUTHalIa, aMIUIMTYAa anb(a-puT™Ma,aMIUINTyAa
Oera-puT™ma.

- CeHcCOp IBIXaHUS: BU3yaIN3allHsl CUTHAIA,

- KHonka: BU3yanu3anus curiajia pa3MeTKu

[1O momkHO UMETHh BO3MOXKHOCTH KacTOMHU3aIiu U HacTpoiiku [10 msmddexTHBHOTO
oToOpakeHHs Tpa)uKOB: HACTPOWKA IIBETA, BBIOOP IapaMeTpPOB AT aHAIH3a, BEIOOD
0TOOpakaeMbIX TPapUKOB,

MacitadbupoBanue rpagukos. [0 10HKHO UMETh BO3MOXHOCTD 3aITUCH U
BOCITPOM3BEICHUS PETHCTPUPYEMBIX CUTHAJIOB.

B03M0OXXHOCT HACTPOWKH ITapaMeTpoOB (GUIBTPALIMN CUTHANIA C IOMOIIBI0 (QUIBTpa
HIDKHHUX 9aCTOT, (GDMIIBTPA BBICOKHX YaCTOT, TI0JIOCOBOTO (DHIIBTPA, PEKEKTOPHOTO
¢mbTpa.

C nenpio yno6cTBa aHaIM3a CUTHAIIA, TOJDKHA UMEThCS BO3MOXKHOCTB3AIUCH
PETHCTPUPYEMBIX CUTHAJIOB B (Daiij, ¢ OCIEAYIOMIEN BO3MOKHOCTBIO HX
MOCTIEeTYIONIETo Bocpon3BeieHNs B J7aHHOM 10 (MMUTHPYS perucTpaIfio CurHaia
B PEXHME PEanbHOTO BPEMEHH).

B cocraBe: MeToueCKHe MaTepUaIbl IUIS YIUTENS U 00YJarONIXCsl, ONUCAaHNE
MTOJIKITFOUEHHS CEHCOPOB JIAO0PAaTOPUH, HHCTPYKIIUH 110 HcIoas30Banuio 10,
OTIMCaHUe JTa0OPATOPHBIX U MTPAKTHYECKUX PAOOT,KOTOPOE B TOM YHUCIIE COAEPIKUT
MIPE3EHTaIlMOHHBIE MaTEPHAIIBL.

YnakoBka/kopoOka JabopaTopuu 10JbKHA 00ecreunBaTh YA00HOE XpaHEHNEH COJIepKaTh
TIOJICKA3KH /IS PACIIOJIOKEHHUS] CEHCOPOB U YCTPOMCTB

nabopaTopuu s y10OHOTO MCTIOIE30BaHMS IPENOJaBATEISIMHA HOOYJafOIITIIMHUCS.

TexHoJoru4uecKast HaNnpaBJCHHOCTD

9.

O0pa3oBaTeNbHBIN

PobGoToTexHUYEeCKHI Ha6op npeaHasHavdeH U1 u3y4eHunss OCHOB

1 mr.

1 mmT.
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KOHCTPYKTOP LIS
NPaKTHKX OJIOYHOTO
MPOTPaMMHUPOBAHUSA C
KOMIIJIEKTOM JaTYHKOB

POOOTOTEXHUKH, IETAJCH, Y3IIOB K MEXaHH3MOB, HEOOXOIMMBIX JIIISICO3TaHUS
POOOTOTEXHUYECKHUX YCTPOMCTB.

Habop npezcrasiser co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB, COCAMHUTEIIBHBIX
3JIEMEHTOB U 3JICKTPOTCXHUYCCKUX KOMIIOHCHTOB.

Habop no3Bossiet codupats (i IpOrpaMMHUPOBATh COOMPACMbIC MOJIEIIH ), H3DJICMCHTOB
BXOJISIIIUX B €T0 COCTAB, MOJETH MEXAaTPOHHBIX H POOOTOTEXHUIECKUX YCTPOUCTB C
ABTOMATH3MPOBAHHBIM YIIPAaBJICHUEM, B TOM YHCJIC Ha KOJICCHOM XOY, a TaK JKe
KOHCTPYKIWH, OCHOBAaHHBIX Ha HCIOJIH30BAHUH Iepead (B TOM YHCIIC YCPBIIHBIX 1
3y0UaThIX), a TaK K€ PBIYaroB.

CBETOIVMOHBIN MaTPUYHBIN TUCILICH ¢ Oenoii moacBeTkoi Ha KoHTpomiepeKommaecTBo
ITOPTOB BBOJIA/BBIBOIA HA KOHTpoJUIepe He MeHee 6 KommaecTBo KHOIIOK He MeHee 4
OO011ee KOIMYECTBO 7eMEHTOB: He MeHe 520 1IT., B TOM uncie:

1) MPOTrPaMMHUPYEMBIi OJIOK YIpaBICHHUS, KOTOPBIH MOXKET pab0TaThaBTOHOMHO U

B [TIOTOKOBOM PEKUME;

2) CEPBOMOTOPHI

3) JATYUK CHIIBI

4) narauk paccTosHUS

5) naruux neera

6) aKKyMYJISITOpHas OaTapest

7) [11acTHKOBBIE CTPYKTYPHBIC JIEMEHTHI, BKIII0OYast ep(HOPUPOBAHHBIC SJIEMEHTHI: OaJIKH,
KyOWKH, OCH U BaJIbl, COSAUHUTEIIBHBIC DIIEMEHTHI K OCSIM

, IIECTEPHH, PEAHA3HAYCHHBIC JIJIs CO3/IaHUs YCPBIYHBIX M 3yOUaThIXIiepeaady,
COCTUHHUTEIIEHBIC M KPETICIKHBIC 3JICMEHTEHI;

7) IIporpammuOe obecriedueHne, UCIOIb3yeMOe JJIsl TPOrPaMMHUPOBAHUS COOMPAEMBIX
pOOOTOTEXHUYECKHX MOJENeH M YCTPOMCTB, NOCTYIHO JUIS CKaYMBAaHUSA W3 CETH
Hntepner




KoanyecTBO eIMHUIL 151

NpoQHILHOrO KoanvecTBo exuuun ais
KOMILICKTa NpoQUILHOIO
Ne Haumenosanue KpaTkue npuMepHbie TEXHHYECKHE XapaKTePHCTHKH (ofmeodpa3zoBaTeIbHbIE KOMILTEKTA
o0opynoBanus OpraHM3aluy, He (MaJ10KOMILIEKTHBIE
ABJIAIOIHECS o01eodpa3oBaTebHbIe
MAJTOKOMILTEKTHBIM), OpraHu3amuu), 1. U3M.
e/l. U3M.

KoMrutekT [uist u3ydeHus: OCHOB JJIEKTPOHUKH M POOOTOTEXHUKH

HaGop moykeH ObITh peiHa3HAvYEeH JUIsl TPOBENICHNS] YUCOHBIX 3aHITHIT OAIEKTPOHUKE U

CXEMOTEXHHUKE C 1IeJIbI0 U3yUYeHUs Hanbolee pacpoCTpaHeHHON 2IeMEeHTHO 0a3bl,

IIPUMEHSIeMOH I HH)KEHEPHO-

TEXHMYECKOTO TBOPUYECTBA yJalIUXcs U pa3paboTKy yueOHBIX Mozeieii poboroB. Habop

JOJKEH MO3BOJIATh YYaIllUMCS Ha IPAKTUKE OCBOUTh OCHOBHBIE TEXHOIOTUU

IIPOEKTUPOBAHUS POOOTOTEXHUIECKNX KOMIIEKCOBHA MPHMEpPE YI€OHBIX MOJeIeH

po0OOTOB, a TaK)Ke U3Y4INTh OCHOBHBIE TEXHNUECKHE PEIICHNUS B 00/1aCTH KHOEPHETHUECKUX

U BCTPaUBAEMBIX CHCTEM.

B cocraB KOMIUIEKTa JOJKEH BXOAUTH HAOOP KOHCTPYKTUBHBIX 3JIEMEHTOB I COOPKU

MaKeTa MaHWITYJSIIUOHHOTO PO00Ta, KOMIIEKT METAJUINIECKIXKOHCTPYKTUBHBIX

O6pasoBaTenbHbIi HabOPIO AJIEMEHTOB ISl COOPKHM MakeTa MOOWIBHOTO poOoTa 1 T.I1.B cocTaB KOMIUIEKTa BXOAUT
10. MEXAaHHUKE, MEXaTPOHHUKC U Ha00p AIEKTPOHHBIX KOMIIOHEHTOB JJIS1 U3yYSHHS OCHOB 3JIEKTPOHUKH M CXEMOTEXHHUKH, a 1 . 1 .

poOOTOTEXHUKE

TaK)Xe KOMIUIEKT IIPUBOJIOB U IaTYUKOB PA3IMIHOTO THIIA JUIS pa3paboTKH
PpOOOTOTEXHUYECKUX KOMIUIEKCOB.

B cocTaB KOMITIEKTa JOJDKHO BXOANUTH: MOTOPHI C YHKOJIEPOM - HE MEHEe21IT,
cepBONPHUBOJ OOIBINOI - HE MeHee 41T, CEpBONPHUBO MaNbIH - HE MEHEe 21T,
nH(ppakpacHbIil TaTYHK - HE MEHee 31T, YIbTPa3ByKOBOU

JaT4YHK - He MeHee 31T, JaTYUK TeMIIepaTyphl - He MeHee |IUT, JTaTIuK
OCBEII[EHHOCTH - He MeHee 11T, Habop IEKTPOHHBIX KOMIIOHEHTOB (PE3HCTOPHI,
KOHJIEHCATOPBI, CBETOANO/IBI PA3IMYHOTO HOMUHAJIA), KOMIUIEKT IPOBOJIOB JJIS
0ecraeqHoOro MPOTOTHITUPOBAHMS, TIJIaTa

0ecraeqyHoro MpOTOTUIIMPOBAHMS, aKKYMYJISITOP U 3apsiIHOE YCTPOMCTBO, .B cocTas
KOMIUIEKTA JIOJDKEH BXOJUTh IIPOrPaMMHUPYEMbIi KOHTPOJUIEP, IPOrpaMMHUPYEMBIH B
cpene Arduino IDE min aHaJTOTHYHBIX CBOOOHO PACIIPOCTPAHACMBIX CpEaax

pa3pabotku. [IporpamMmmupyemsbIii KOHTPOILIEP
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JIOJDKEH 00J1a1aTh TIOPTAMU JUTS TIOAKIFOUCHHUS [IU(PPOBBIX M aHATIOTOBBIX YCTPONCTB,
unrepgeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth umuWiFi.

B coctaB KOMIUIEKTa JOJKEH BXOAUTH MOIYJIb TEXHUUECKOTO 3pEHHMS, MPEICTaBIIIOMNI
€000} BBIYHCIUTEIBLHOE YCTPOUCTBO CO BCTPOESHHBIM MHUKPOIIPOLIECCOPOM (KOJ-BO sIIEP -

He MeHee 41T, yacToTa s/pa He MeHee

1.2 I'T1, o6sem O3Y - He MeHee 512MO6, 00beM BCTpOCHHOM aMsITh - HeMeHee 81°0),
MHTETPUPOBAaHHON KaMepoil (MaKCHMalIbHOE pa3pelieHne

BHICOMOTOKA, IepenaBaeMoro 1o narepdeticy USB - e menee 2592x1944en.) n
ONITHYECKOH CHCTEMOH. MOy b TEXHHIECKOTO 3PEHHS JOJDKEH 001a1aTh
COBMECTHUMOCTBIO C PA3IMIHBIMU IPOTPAMMHPYEMBIMU KOHTPOJUICPAMH C IOMOIIIBIO
uaTepdeiicos - TTL, UART, 12C, SPI,

Ethernet. Moayib TeXHHUYECKOTO 3PEHUS JOJDKEH HUMETh BCTPOEHHOE MPOTPAMMHOE
obecrieueHre Ha OCHOBE OMEPAIMOHHOM crcTeMbl LiNUX, mo3Boisifoliiee 0CyIIecTBIsATh
HACTPOHKY CHCTEMbI MAIlIMHHOTO 00y4YeHHS ITapaMeTpOB HEHPOHHBIX ceTeil s

00OHapykeHHsI 00BEKTOB, ONPEENICHUUX aPaMETPOB U JalbHeWIIeH HACHTH(DUKAIINH.

KommiekT 1omkeH obecriednBaTh BO3MOXKHOCTh H3yYeHHsI OCHOB pa3paboTKu
MIPOTPaMMHBIX U alMapaTHBIX KOMIUIEKCOB HH)KEHEPHBIX

cucteM, pelieHuit B cepe "MuTepHeT Beei”, a Takke pelmeHuid B 001acTu
POOOTOTEXHUKH, HCKYCCTBEHHOT'O MHTEIUICKTa M MAIIMHHOTO O0yYCHHSI.

11.

YeTspéxoceBoit
yueOHBIIl  poOoT-
MaHUILYJISTOP C
MO/IYJIbHBIMU
HacaJIkaMu

CMCHHBIMH

Y4eOHbI poOOT-MaHUIYIISITOP IPEAHA3HAYEH JIsl OCBOCHUS 00YJaIONMMHICS OCHOB
PpOOOTOTEXHUKH, JIISI TOATOTOBKH O0YYAIOIINXCS K BHEAPEHHIO U MTOCTIETYIOIIEMY
HCTIOIB30BaHUIO POOOTOB B IPOMBIIIIIEHHOMITPON3BOJICTBE.

KonmuectBo oceit poboTa MaHHIYJIATOPA - YETHIPE.

[lepemernieHne MHCTPYMEHTA B TIPOCTPAHCTBE IO TPEM OCSM JIOJKHO YIIPABIISATHCS

maroBbIMH ABUI'aTCIIIMHU. HaHpiDKGHI/IG INUTaHUA IIaroBbIX

1 .

1 .
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nBurarenei e oonee 12 B.

CepBojBHrarens 4eTBEpTOH OCH JJOJDKEH 00eciednBaTh HOBOPOT

HHCTPYMEHTA.

YToJ 0BOpOTa MAaHUIYJIATOPA HA OCHOBAHUH BOKPYT BepTHKaJIbHOU ocu HemeHee 180
rpaycos.

Jl7st oTipeieneH st MOJIOKEHNST MaHHITYJISITOpa P TOBOPOTE BOKPYT'BEPTUKAIBLHON OCH
JOJDKEH MCIOIb30BaThCS IHKOEP.

Yo nmoBopoTa 3aJHEro 1ie4a MaHuIyasTopa He MeHee 90 rpaxycoB. Yo HoBOpOTa
nepenHero mieda Manumnysatopa He menee 100 rpamycos.Jlist onpeneneHust moa0KeHUs
3aJHETO U MEPEAHETO [UIeY MAHUITYJIITOPAT0IIKEH HCIIOJIb30BATHCS THPOCKOI. YTOI
IIOBOPOTA M0 4eTBepToil ocu HeMeHee 180 rpagycos.

JloimkHa OBITE BO3MOXXHOCTh OCHAIIICHUS! CMEHHBIMH HacaJKaMu (HalpuMep,aepskaTenb
KapaH/aia win ¢yioMacrepa, pUcocka ¢ CEpBOJIBUTATEIEM, MEXaHHYECKOE 3aXBaTHOE
YCTPOWCTBO C CEPBOABUIATENIEM, YCTPOICTBO /sl JIa3€PHOM IPaBUPOBKU I YCTPOHCTBO
st 3D-nieyarn).

JloikHa OBITh BO3MOXHOCTb MOJIKIIIOUEHHS IOTIOJHUTEIbHBIX YCTPOUCTB(HAIPUMED,
TpaHCIIOPTEpPa, pelibca JJIsl IepeMelieHus: po0oTa, MyJibTa YIIPABJICHUS TUIIA JKONCTHK,
KaMmepbl MAIIMHHOTO 3PEHUsI, ONITHYECKOT0JaTYNKa, MOYJIsi OECIIPOBOHOTO JAOCTYTIA.
PoGor-MaHHIyIATOP JODKEH 00eceYrBaTh lepeMeleHie HaCcalku B IIPOCTPAHCTBE,
AKTHMBAIMIO HACAJIKH, BO3MOXKHOCTH MOJIy4€HHs CUT'HAJIOB OTKaMephl U IATYUKOB,
BO3MOXKHOCTb YITPaBJICHHS JOTIOJHUTEILHBIMUA YCTPOUCTBAMH.

Marepwuan kopiryca — amroMuHAN. [IraMeTp pabodeii 30HHI (0e3 ydeTa HaBEeCHOTO
HHCTPYMEHTA U 4eTBepToil ocu) He MeHee 320 mM. MHTepdeficioakmouenns — USB.

,HOJ'DKCH HMETh BO3MOKHOCTh aBTOHOMHOM pa6OTLI 1 BHCIIHETO
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yIpaBICHUSL.
YrpaBasionuii KOHTPOJUIEP TOJDKEH OBITh COBMECTHM CO cpenoit Arduino.

YrpaBasionuii KOHTPOJIIEP COBMECTHM CO CPEA0i mporpaMMupoBanus Scratch, u

SI3BIKOM TIporpammupoBanus C.

JomxkeH obecrieyMBaTh MOBOPOT O IEPBBIM TPEM OCSIM B 33/IaHHBIHN YTOJI MHA 33 aHHBIN
YTOJI, TIOBOPOT TI0 YETBEPTOH OCH HA 3aJIaHHBIH yTOIL,

IBIDKEHHE B KoopauHathl X, Y, Z, mepeMelieHre Ha 3aJaHHOEe PacCTOSIHUE TI0
koopauHaTaM X, Y, Z, mepeauy JaHHBIX O TEKYIIeM MOJI0KECHHH YTIIOB,IIepeaady TaHHBIX
0 TEKYIIUX KOOpAWHATAX HHCTPYMEHTA.

JloJDKeH NoepKUBaTh IEPEMEILICHUE B JEKAPTOBBIX KOOPAMHATAX U YTIaXIIOBOPOTA OCEH,
C 33JaHHON CKOPOCTBIO U YCKOPCHUEM.

Turnel nepeMeleHuil B 1eKapTOBbIX KOOPAUHATAX: ABUKCHHUE IOTPACKTOPUH,

JBUKEHHE I10 NPSMOIl MEXKAY ABYMs TOUKAMMU, IEPENPHITMBAHUE U3 TOUKU U

TOUKY (TIEpeHOC 00BEKTA).

12.

O6pa3oBaTenbHBIA HAOOP LIS
U3Y4CHUS
MHOT'OKOMITOHEHTHBIX
POOOTOTEXHUYECKUX CHCTEM H
MaHUITYJSIHOHHBIX pOOOTOB

O0pa3oBarenbHblil KOMIUIEKT TOJDKEH OBITh TPeIHa3HAUEH JUISl M3YUeHHUs
POOOTOTEXHUUECKHUX TEXHOJIOTHI, OCHOB MHPOPMAIIMOHHBIX TEXHOJIOTHH UTEXHOJIOT Uil
IIPOMBIIIIJIEHHOM aBTOMATHU3ALMHY, & TAKXKE TEXHOJIOIUI IPOTOTUIIUPOBAHUS U
aJIUTUBHOTO IIPOU3BOJICTBA.

B cocTaB KOMIIIEKTa TOJKHO BXOJIUTH!

1) WHTennexTyallbHblil CEpBOMOLYJIb C MHTEIPUPOBAHHOM CUCTEMOH yIIpaBJICHMUS,
MIO3BOJISTIOIIEH OOBEANHSTE CEPBOMOAYJIH APYT C APYTOM MOMOCIIEI0BATEILHOMY
unrepdeiicy - He MeHee OIIT;

2) PoGoToTexXHUYECKHI KOHTPOJUIEP MOTYIBHOTO THIIA, MMPEACTABISIONUN co00it
OJTHOIUTATHBIA MUKPOKOMIIBIOTED C ONEPAIMOHHON crucTeMoit LiNUX,00b€IMHEHHBIN ¢
niepuepUHHBIM KOHTPOJIEPOM C TIOMOIIBIO INTATHI pacmupeHus. PoOoToTexHmIecKuid
KOHTPOJIIEP IOJIKEH YJOBIETBOPSTH TEXHUUECKUM XapaKTEPUCTUKAM: KOJI-BO sSIIEP
BCTPOCHHOTO MHKPOKOMIIBIOTEPA - HE MeHee 4, TAKTOBast 4acToTa siapa - He MeHee 1,2

1 .

1 .
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[T, o6sem O3Y - He MeHee 512 M6, namuuue uaTepdeticos - SPI, 12C, 12S, TTL,
UART, PWM, nn¢poBbie 1 aHaJIOrOBBIE MOPTHI AJISI TTOIKITIOYCHUS BHEITHUX YCTPOWCTB,
a taroke WIiFi mu Bluetooth ais koMMyHHKAIMK CO BHEITHUMH YCTPOMCTBAMHU.
PoboToTexHUYeCKUil KOHTPOJUIEP AOJDKEH 00ecreunBaTh BO3MOKHOCTh
MPOrPaMMHPOBAHHS € TIOMOIIBIO cpeacTB s3b1koB C/C++, Python u cBo6omHO
pacmpoctpansiemoiicpensl Arduino IDE, a takxe ynpaBieHHs MOACTIME
POOOTOTEXHUYIECKHUX CHCTEM C TIOMOMIBI0 cpensr ROS.

3) BhIunCIHTENBHBII MOJTYIh CO BCTPOSHHBIM MHUKPOKOHTPOJLIEPOM - HE MeHee 1.
BbruncianTenbHbIH MOAYIb TOJDKEH 00J1a1aTh BCTPOSHHBIMH LIM(POBBIMHU TIOPTaMU - HE
MeHee 21T ¥ aHaJIOTOBBIMH NOPTaMU- He MeHee 1 211T. BeIuucIuTenbHbII MOLYIIb TOJIKEH
001a1aTh BCTPOEHHBIM MOyJIeM OecripoBoiHOM cBsizu Tuma Bluetooth u WiFi ms
CO3JIaHUS aIllapaTHO- MPOTrPAMMHBIX PELICHUH U "yMHBIX/CMapT" -yCTPOUCTB IS
pa3pabotku perrenuii "MHTEpHET Bemei".

BrrancnutensHbIN MOAYNb JODKEH 0071a1aTh COBMECTUMOCTBIO C

nepudepuiHBIMY TUIATAMU JUIs IOAKIIFOYCHHS K ceTn Ethernet u

TIOJIKJIIOYEHHS BHEIITHEH CHIIOBOM Harpy3KH.

4) Moy TeXHHYECKOTO 3pEeHH s, MPEICTABIAIONIIIT cO6Oil yCTpoicTBO Ha Gase
BBIYHCIIUTEIHLHOTO MUKPOKOHTPOJUIEPA U MHTETPUPOBAHHOM KaMephbl, 00ecreyrBaroiiee
pacro3HaBaHKE MPOCTEHINNX H300pAKEHHUI Ha MOTYJIC 3aCUET COOCTBEHHBIX
BBIYHCIIUTEIbHBIX BO3MOXKHOCTEN - He MeHee 11T, Moaylib TEXHUUECKOTO 3peHUs] JOJDKEH
obecrieunBaTh BO3MOXHOCTh OCYIIECTBIISITh HACTPOMKY 3KCIIO3ULIUH, OaslaHca Oeloro,
HSV cocrasnstomux, miomanm o0HapyKUBaeMoil 00J1acT H300paKeHUsl, OKPYIJIOCTH
00HapyXHUBaeMOi 00J1aCTH H300PAXKECHNUS, TOJIOKEHHE 0OHAPYKUBAaEMBIX 00JIacTeit
OTHOCHTEJBHO JIPYT Apyra

Moayb TEXHHYECKOTO 3pEHUSI JOJKEH UMETh BCTPOCHHbBIE HHTEP(EHCHI -
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SPI, UART, 12C wnu TTL mj1st KOMMYHUKAIHMH APYT C APYTOM WIMBHCITHUMHU
YCTPOUCTBAMH.

5) KoMILIEKT KOHCTPYKTHBHBIX 3JICMEHTOB U3 METaJIa IJIsl COOPKH MOJICIH
MaHUMYJIATOPOB - He MeHee 1T

6) KomrekT aeMeHTOB /11 cGOpKH BAKYyMHOTO 3aXBaTa - He MeHee |1nT.
O0pa3oBaTenbHBIN pOOOTOTEXHIYECKUI KOMIUIEKT TOJDKEH CoIep kaTh Habop OMOIHOTEK
TPEXMEPHBIX MOAEJIEH JUIsl IPOTOTHITUPOBAHHS MOJICICHMOOMIBHBIX U
MaHUMYJSIHHOHHBIX POOOTOB Pa3IMYHOTO THMA. B COCTaB KOMIUIEKTA JIOJKHBI BXOIUTD
WHCTPYKIMU U METOJMYECKUE YKa3aHUs 10 pa3paboTKe TPEXMEPHBIX MOAeIeH
MOOHJIBHBIX POOOTOB,

MaHUMYJISIHHOHHBIX POOOTOB C Pa3IMYHBIMU TUIIAMH KHHEMATHKH (YTJIOBasKHHEMATHKA,
IUIOCKO-TIapalie/ibHasl KHHEMaTHKa, AeibTa-KnHematuka, SCARA wuinu peraakHas
KHHeMaTHKa, miatdopma CrioapTa u T.1I1.).

OO0pazoBarenbHbIH POOOTOTEXHMYECKN KOMITIEKT J0JDKEH COEP)KaTh HHCTPYKIUH T10
MIPOEKTUPOBAHHIO POOOTOB, HHCTPYKIIMH U METOIMKH OCYIIECTBICHUS NHKCHEPHBIX
pacyeToB IpH MPOEKTUPOBAHHUH (pacdeThl HArpy3KH K MOMEHTOB, PACYeT MOIIHOCTH
MIPUBOIOB, PACUeT NapaMeTPOBKUHEMATHKH U T.II.), HHCTPYKIMH TI0 pa3paboTKe cHCTeM
YIpaBJIEHUsI U POrPaMMHOT0 oOecTieueH st I YIpaBiIeHHs poO0TaMH, MHCTPYKIHU 1
METOJIMKH MO pa3paboTKe CHUCTEM YIIPaBJICHHS C JJIEMEHTaMHU

HCKYCCTBEHHOT'O MHTEJUIEKTa U MAIIMHHOTO O0yYeHUs.

KomnbloTepHoe 060py1oBanue

13.

Hoytbyx

®opm-pakrop: HOYTOYK;

XKectkas, HeoTKIIFOUaeMas KJIaBuaTypa: Hanmdue; Pycckas
packiaaka KjiaBuaTypbl: Hajauuue; J[naronais dKkpaHa: He MeHee
15,6 mroiiMoB; Pa3pemenne sxpana: He meree 1920x1080
MUKCEJNEeH;

1 .

1 .
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KonmuectBo siiep npoueccopa: He MeHee 4;

KonmuecTBo noTOKOB: HE MeHee 8;

bazoBas taktoBas yactota npoieccopa: He MeHee 1 I'T'; MakcumanbHas
TaKTOBasl 9acToTa mpoueccopa: He MeHee 2,5 I'T'i; Kam-nmamste mporeccopa: He
MeHee 6 Moaiit;

O0BeM yCTaHOBIICHHOM omepaTHBHOM mamsTh: He MeHee 8 ['0aiiT; O0peM
TIOJIIePKMBAEMOM ONIepaTUBHOM MaMATH (U1 BO3MOXKHOCTHPACIINPEHHS): HE MEHee
24 T'6aiir;

O0bem Hakonurenst SSD: He menee 240 I'0aiir;

Bpemst aBTOHOMHO# paboTHI OT OaTapen: He MEeHee 6 4acoB;

Bec HOyTOYKa C YCTaHOBICHHBIM aKKyMyJsTOpoM: He Ooiee 1,8 kr; Benrnwmii
untepdeiic USB crangapta He Huxke 3.0: He MEHEE TPEXCBOOOIHBIX;

Buemrnuii untepdetic LAN (rcnons3oBaHue NEpexXoqHUKOB HE

MPEAYCMOTPEHO): HAINYHE,

Hanuuue moaynei u uatepdeiicos (KCIOIb30BAHNE TIEPEXOTHHUKOB HE
npexycmorpeno): VGA, HDMI;

BecnpoBomuas cesi3b Wi-Fi: Hammune ¢ nogmepxkoii crangapra IEEE802.11n wu
COBpEMEHHEE;

Web-kamepa: Hannuue; MaHumynstop

"MBIIIG" . HAJTUYHE;

[peaycTaHOBICHHAS OIIEPAIIMOHHAS CHCTEMA C TPAPUUSCKUM I10JIb30BATCIBCKUM
uuTepdeiicom, odecneynBaroias padoTy pacpoCTPaHEHHBIX 00pa30BaTEeIbHBIX U
0OIIECUCTEMHBIX MPHIIOKCHUN : HATNYHE.

14.

Tenexka-xpaHwiunine
HOYTOYKOB

THIT KOPITyCa: METAT;
BO3MOHOCTB 0€30I1aCHOT0 3aLIMIIECHHOTO 3aMKOM XpaHEHHsI HOyTOYKOB: HATUYHE;

1 mr.

1 mmT.
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OpraHu3aumu), e. u:

BO3MOXKHOCTB 3apsAAKH HOYTOYKOB: HAJHYHUE, MOAJEPKKA HOYTOYKOB H3KOMIUIEKTa
TIOCTaBKH;

Hasmuue poyrepa Wi-Fi cranmapra 802.11n umu coBpementee: 1 mitT.mojmepxka
HOYTOYKOB U3 KOMIIJIEKTa TIOCTaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 LITYK, OAJEPIKKA HOYTOYKOB M3 KOMIUIEKTaIIOCTAaBKH;
Hanpsoxkenune mutanus: 220B\50I'w; [Torpebnsemas

MOIIHOCTh, BT (Makcumym): 2500;ITorpebnsiembiii Tok, A

(makcumym): 12;

JnvHa mHypa 3JIeKTPOIUTaHus: OT 2,5 MeTpa;

3amuTa OT NepeHanpsHKeHHs, KOPOTKOTO 3aMbIKaHus: Hanuuue;Koneca ast

NepeABMIKCHUSA C TOPMO30M: HAJIUMYIHC.




