HEPEYEHD

OBOPYJIOBAHUSA, PACXOAHBIX MATEPUAJIOB, CPEACTB OBYUYEHUSA U BOCIIUTAHUA /151 CO3JAHUA U
OBECIIEYEHUS ®YHKIIMOHUPOBAHUS HEHTPOB OBPA3BOBAHUSA ECTECTBEHHO-HAYYHOH U
TEXHOJIOTMYECKOM HAITPABJIEHHOCTEM «TOUKA POCTA» B OBIIIEOBPA3OBATEJIBHBIX OPTAHU3ALIUSX,
PACHOJIOXKEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJJAX



MNPOPWUJIbHBIN KOMILIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

KoauuecTBo eqmHHUIL IS

npoguiabHoro KonuyecTBo equHun st
KOMILJIEKTa IIpO(l)l/IJII)HOFO
Ne Haumenosanue KpaTlme NMPUMEPHBIC TEXHUYECCKUE XaAPAKTEPUCTUKHA (Oﬁme06pa30BaTeﬂl’H]’Ie KOMILTEKTA
OﬁOpy}IOBaHI/IH OopraHusanvu, He (MaJIOKOMl'[JIeKTHbIe
ABJIAKOIIHECH 06me06pa3OBaTenbﬂme
MaJ]OKOMIIJIeKTH])IM), opraHm.aunn), €. U3M.
€. U3M.
BA3OBASI (OBSA3ATEJIBHAS YACTD)
EcrecTBeHHOHAYYHAsl HAIPABJIEHHOCTH
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUU B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIbCKON NEATEIbHOCTH yUaIUXCsl.
Kommekranus: becnpoBoiHO#M MynbTUIATYUK 110 OUOIOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuuk BiaaxHOCTH ¢ auarna3zonoM udmepenus 0...100%
JlaTuMK OCBEIICHHOCTH C JUANa30HOM M3MEpPEHUs He ke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust e yxe uem ot 0 1o 14 pH
JlaTuuk TemnepaTypsl ¢ JMara3oHOM U3MEPEHHsS He yxke ueM oT -20 10
+140C
Iudporas naGopatopis JlaT4MK 3JIEKTPONPOBOAUMOCTH € AUMANa30HAMHU U3MEPEHHUs He yxe ueM oT ()
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm
1. 10 OMOJIOTHH N 3 mT. 2 mmT.
(yaeHmuecKkasn) JlaTunk TemmnepaTypbl OKpYKarolel CpeJibl C TUana3oHOM U3MEPEHUS HE

yxe uem oT -20 1o +40

AKkceccyapsl:

KaGens USB coequHUTENBHBIM

3apsigHOE yeTpoiicTBO ¢ Kabemem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 KCILTyaTaluu 1udpoBoii madbopatopun
Hudposas Buneokamepa ¢ METAIUIMYECKUM IITATUBOM, pa3pelIeHHe He
menee 0,3 Mnukc

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaauu He menee 30 padot

YnakoBka




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), e. u3M.

Hannuue PYCCKOA3BIYHOT'O caiita MOAACPIKKHU, HAJTMYHNEC BUACOPOJIUKOB.

Hudposas maboparopust
M0 XUMUH (YUeHUYEeCcKas)

OO6ecrieunBaeT BBIOJIHEHUE JIA0OPATOPHBIX padOT MO XUMHUH Ha YPOKax B
OCHOBHOI IITKOJIE U IPOEKTHO-UCCIIET0BATENbCKON JESITEIbHOCTH YUaIIHXCS.
Kommnekranus:

BecripoBoiHOM MyIBTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Haruuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 no 14 pH

JlaTuuk BBHICOKOU TeMIepaTyphl (TEpMONAPHBII) ¢ AUAa30HOM U3MEPEHUS
He yxe yeM ot -100 go +900C

JlaTuuk 3IeKTPONPOBOAUMOCTH C AMANAa30HAMHU U3MEPEeHUs He yke ueM oT 0
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm

JlaTuuk TeMmnepaTyphl MJIATHHOBBIN C TUANa30HOM U3MEPEHHS HE Y)Ke 4eM
ot -30 1o +120C

OTtnenbHBIC JATYUKU:

JlaTuyuK ONTHYECKON IIOTHOCTH 525 HM

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsimHOE yeTpoiicTBO ¢ KabemeM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopuu

Ha6op nabopaTopHoii ocHaCcCTKH

ITporpammHoe obecrieueHue

Meroandeckue pekomeHaanuu He meHee 40 padot

Hanunuue pycckosI3pI9HOTO caiTa MOIAePKKU

Hanuune BuaeopoanKoB.

3 mIT.

2 1IT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), e. u3M.

Hudposas maboparopust
no ¢usuke
(yuenuueckas)

ObecrnieynBaeT BBIIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3uKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUUK 110 PU3UKE C 6-10 BCTPOCHHBIMH TaTYHKAMHU:
[{udpoBoii JaTYUK TEMIIEPATYPHI C AUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 mo 120C

[udpoBoii gaTynk aOCOTFOTHOTO JABJICHHS C JUATA30HOM U3MEPECHHUS HE
yxke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TOJIS C AMANa30HOM U3MEpEHUs He yke ueM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHUs He yxke ueM oT -2 110 +2B
oT -5 mo +5B; ot -10 no +10B; oT -15 10 +15B

JlaTuuk TOoKa HE yxKe 4em ot -1 10 +1A

JlaTuMk akcenepoMeTp ¢ oKas3aTelIIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KonctpykTop 11t mpoBeieHUs SKCIIEPUMEHTOB

KpaTkoe pykoBOJICTBO M0 3KCIUTyaTanuu udpoBoit 1adbopaTopuu
[IporpamMmmMHoe obecrieueHue

Metonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAepKKU

Hanuune Bugeoposnkos.

3 mIT.

2 1IT.

Komnb

I0TepHOE 000pYy/I10BaHuUE

4.

HoytOyx

®dopm-dakTop: HOYTOYK;

3 mIT.

2 1IT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), e. u3M.

XKectkas, HeoTKIIIOUaeMas KJaBuaTypa: HaJIu4ue;

Pycckas packiiaika KinaBuaTyphl: HaJIM4KE,

Jnaronanb sKkpaHa: He MeHee 15,6 T10iMOoB;

Pa3pemenue skpana: He MmeHee 1920x1080 nuxceneit;

KonunuecTBo sinep npoieccopa: He MeHee 4;

KonnyecTBo MOTOKOB: HE MeHee &;

bazoBas TakToBas yactoTa npoueccopa: He meree 1 ['T';
MakcumanbHasi TAKTOBas 4aCcTOTa mpoleccopa: He menee 2,5 ['T;
Kam-namsarte nporeccopa: He MeHee 6 MOaiit;

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

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

Bpewmst aBToHOMHO# paboThI OT OaTapeu: HE MeHee 6 4acoB;

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyIsiTOpoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapta He Hibke 3.0: HE MeHee Tpex
CBOOOHBIX;

Buemnuit uarepgeiic LAN (Mcnoiab30BaHuE NMEPEXOTHUKOB HE
PESYCMOTPEHO): HAINYHE;

Hanuumne monyneit u unarepdeiicos (MCIoIb30BaHNUE MTEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;

becripoBognas cBsa3p Wi-Fi: Hannune ¢ nonnepxkkoii crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanmuue;

Manunynsatop "Mbllb": HATNYKE;

[IpenycranoBneHHas oneparuoHHas cucTemMa ¢ rpaduuecKum
M0JIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomias padboTy

pacnpocTpaHEeHHBIX 00Pa30BaATEIbHBIX U OOIIECUCTEMHBIX MPUIIOKEHHN:




KoanuecTBO eAMHAI IS

npoguiabHoro KoaunyecTBO equHUIL 1151
KOMILIEKTA npoguiabHoro
Ne Haumenosannue KpaTrkue npuMepHble TeXHHYECKHE XaPAKTePHCTHKHU (0dmeoGpasosaTenLubie KOMILIEKTA
000py10BaHuUs OpraHu3anuu, He (MaJI0KOMILIEKTHbIE
ABJISAIOIIHECS o01eodpa3oBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3auuu), e. u3M.
€. U3M.
HaJu4ue.
Tun ycrpoiictBa: MOV (dyHKIIMM NTeUaTH, KOMUPOBAHKS, CKAHUPOBAHUA);
®opmar Oymaru: He MeHee A4;
5 MOV (nmpunrep, ckanep, | L[BeTHOCTB: YepHO-OebIi; 1 e 1 e
' KOIIUD) TexHonorus neyaru: gazepHas ’ ’
MakcumanbHoe pazpenienue nedatu: He MeHee 12001200 touek;
Wntepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHOJHUTEJBHOE OBOPYJIOBAHUE
EcTrecTBeHHOHAYyYHAasi HANIPABJIECHHOCTh
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUU B
OCHOBHOM IIKOJIE U MPOEKTHO-UCCIEN0BATEIbCKON AEATEIBHOCTH YHAIIUXCA.
Kommnekranus: becipoBoiHON MyTbTUIATYHUK 1O OUOIOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMH:
JaTunk BnaxkHocTH ¢ quanazonoM uzmepenus 0...100%
JlaT4rK OCBEIICHHOCTH C UANa30HOM U3MEpPEHUsI He yke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust e yxe uem ot 0 1o 14 pH
[udposas nadboparopust | JlaTyuk TemmepaTypsl ¢ AUANa30HOM H3MEPEHUS He yxe ueM oT -20 10
1. 1o OMOJOTUH +140C 1 . 1 .
(yuenunueckas) JlaT4MK 3JIEKTPONPOBOAUMOCTH € AUANa30HAMU U3MEPEHHUsI He yxe yeM oT ()

1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 7o 20000 MKkCMm

JlaTuuk TeMmnepaTypbl OKpYy>Karolei cpeibl C IUarna3oHOM U3MEPEHUs He
yxe yeM oT -20 no +40

Akceccyapsl:

Ka6ens USB coennHUTENbHBIN

3apsimHOE yeTpoiicTBO ¢ KabemeM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu upoBoi 1abopaTopuun




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), e. u3M.

[Mudposas BureokaMepa ¢ METANIMYECKUM IITATUBOM, pa3pelieHne He
menee 0,3 Mnukc

IIporpammHoe oOecnieueHue

Metoanueckue pekoMmeHaanuu He menee 30 pador

YnakoBka

Haymgme pyccKosS3pIYHOTO caiiTa MoJIePKKH, HAUTMIHE BUACOPOIUKOB.

[Mudposas nadbopaTopust
10 XUMUH (yUeHUYECKas)

ObecrieunBaeT BBIOJIHEHUE JIA0OPATOPHBIX padOT IO XMMUM HA YPOKax B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEN0BATENBCKON JESTEIBHOCTH YUaIUXCA.
Kommrekranus:

becripoBogHON MyJIBTUAATUUK 110 XUMUU C 4-MsI BCTPOCHHBIMU JATUNKAMU:
Hatuuk pH ¢ nuanazonom uzmepenust He yxe uem ot 0 go 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpPMONAPHBIN) ¢ JUANa30HOM U3MEPEHUS
He yxe 4eM oT -100 o +900C

JlaTuuk 31EeKTPONpPOBOAUMOCTH € AMANa30HaMU U3MEPEHHUsI He yxKe ueM oT 0
10 200 MmxCwm; ot 0 1o 2000 MxCwMm; ot 0 1o 20000 MkCwMm

JlaTuuk Temneparypsbl MJIATHHOBBIN C 1Malla30HOM U3MEPEHUS HE Y)KE YeM
ot -30 o +120C

OTtnenpHbIE JATYUKU:

JlaT4yuK ONTUYECKON IMIIOTHOCTU 525 HM

AKceccyapsl:

Ka6ens USB coennHUTENbHBIN

3apsiiHOE yeTpoicTBO ¢ Kabeinem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBoJCTBO 10 3KCIUTyaTanuu nudpoBoii 1adopaTopun

HaGop nmabopaTtopHoii OCHaCTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaauu He menee 40 padot

Hannuune pycckos3pIMHOTO caiiTa noJIEPKKU

1 mT.

1 mT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), e. u3M.

Hannuue BUJICOPOJIMKOB.

[Mudposas nadbopaTopust
o gusuke
(yuenunueckas)

Ob6ecrieynBaeT BBIIOJIHEHNE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3UKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUUK 110 (PU3UKE C 6-10 BCTPOCHHBIMH TaTYHMKAMHU:
[{udpoBoii JaTYNK TEMIIEPATYPHI C AUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 no 120C

[udposoii AaTIMK aOCOTIOTHOTO JABJICHUS C JHANa30HOM H3MEPEHUs HEe
yxke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TOJISl C AMANa30HOM U3MEpEHUs He yxke uyeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMy U3MEpEeHUs He yxke ueM oT -2 10 +2B ;
oT -5 1o +5B; ot -10 no +10B; oT -15 10 +15B

JlaTunk TOKa He yxe 4em ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ ToKazaTesIsIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE YCTPOUCTBA:

USB ocmumiorpad e menee 2 kanana, +/-100B

AKkceccyapsl:

Ka6ens USB coenuHUTENbHBIN

3apsHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KoHcTpykTOp A1 TpoBeIeHUs] IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuun
ITporpammHoe oOecnieueHue

Meroanueckue pexomeraamnuu (40 pador)

Hanunuue pycckosi3pI9HOTO caifTa MOIIePKKU

Hanuune BuaeopoanKoB.

1 mrr.

Hudposas maboparopwust
1o GU3NOIOTUN

ObecnieunBaeT MPOBEACHNUE UCCIIEOBAHUS 110 (GYHKIIMOHUPOBAHUIO
yesoBeyeckoro oprannsma. Kommiekramus: becripoBoiHoi MyabTHIATUHK

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), e. u3M.

(mpoduIIbHBIN YPOBEHB)

110 (PU3UOJIOTHH C 5-10 BCTPOSHHBIMHU JaTYMKaMu: JlaTuuk apTepruaibHOIO
nasnenus (0...250 mm pr. CT.)

JlaTuuk mynbca ¢ 1uana3oHoM u3MmepeHus He yxxe 4yem ot 30 no 200 ya/mMun
JlaTuuk TemmnepaTypsl Tella ¢ AMana3oHoOM U3MEpPEHHUs He yKe 4yeM oT +25 1o

+40C

JIaT4rK 4acTOTHI AbIXaHUS C AUANA30HOM M3MEpEeHHs He yxe ueM ot 0 10
100 uukII0B/MHUH

JlaTuuk yckopeHus C nmokasarensiMu £2 g; +4 g; £8 g

OTtnenbHBIE YCTPOMCTBA:

Hatuuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 o +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 1o 14 pH
JlaTuMk cuioMep ¢ AuarnazoHoM u3MepeHus He yxke uyem ot -40 mo 40 H
JlaT4MK OCBEIIEHHOCTH C IMaNa30HOM M3MepeHus He yxe ueM oT 0 10
180000 nx

AKkceccyapsl:

KaGens USB coequHUTENBHBIH

3apsaHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KoHcTpykTOp /17151 TPOBECHUSI SKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu Hu(poBoi 1abopaTopuun
ITporpammHoe oOecnieueHue

Meroandeckue pekomeHaanuu He meHee 20 padoT

Hanuune pycckosi3pIYHOTO caifiTa Mo aep KKH

Hannune Buaeopoankos.

Hudposas maboparopust
10 DKOJIOTHH

ObecnieunBaeT MpoBeACHNE YIEOHOT'O IKOJIOTHUECKOT0 MOHUTOPHHTA
MHCTPpYMEHTAJIbHBIMHU MeTo1aMu. Habop npumeHsieTcst npu u3yuyeHuu
9KOJIOTUH, OMOJIOTUH, XUMUHU, Teorpaduu 1 MPUPOJOBECHUS, a TAKKE JUIs

WHAWBUAYAJIbHBIX UCCICOOBAHNA U HpOGKTHOﬁ JACATCIIbPHOCTH HIKOJIBHHUKOB.

1 mrr.

1 mrr.




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), e. u3M.

Komriekranus: becnpoBoiHON MyIbTHIATYHUK O HKOJIOTUYECKOMY
MOHUTOPHHIY C 8-}0 BCTPOCHHBIMU J1aTUYMKAMU:

JlaTuyuk HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

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

JaTtunk BnaxkHocTH ¢ quanazonom usmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C AUAa30HOM U3MepeHus He yxe yeM ot 0 110
180000 nx

JlaTuuk TemmnepaTypsl ¢ [Uana3oHoOM U3MepeHHsl He yxke ueM oT -20 10
+140C

JlaTuuk 3MEeKTPONPOBOJAUMOCTH C AMANa30HAMU U3MEPEeHHUs He yxke ueM oT 0
1o 200 MkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm

JlaTuuk TeMnepaTypbl OKpYKarolel Cpebl C IMana30HOM U3MEPEHUS HE
yxe ueM oT -20 1o +50C

OTtnenbHBIC JATYUKU:

Jlatuuk 3ByKa ¢ QyHKLIHEH HHTETPUPOBAHUS C TUATIa30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 I'm mo 8 xI'1y;

JlaTuuk BIa)XKHOCTH MOYBBI C AMANAa30HOM U3MEPEHHU He yxe ueM ot 0 10
50%

JaTtunk kucinopoja ¢ nuamnazoHom usmepenus ot 0 1o 100%

JlaT4yuK ONTHYECKON IMIIOTHOCTU 525 HM

JlaTuuk ontudeckoi mioTHocTy 470 HM

JlaTyuk TypOMIUMETP C JHana3oHoM u3MepeHus He yxe dem ot 0 1o 200
NTU

JlaTuuk oKucH yriiepoja ¢ [uana3zoHoM n3MepeHus He yxxe yem ot 0 1o 1000
ppm

Axceccyapbl:

Kabens USB coenunuTenbHsbiif (2 mr.)




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
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KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), e. u3M.

3apsiiHOE yCTpoiCcTBO ¢ Kabeinem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepxeHb Ui 3aKpeIIeHHs] JaTYUKOB B LIITaTUBE

KpaTkoe pykoBOJCTBO 110 3KCILTyaTaluu Hu(poBoi 1abopaTopuu
IIporpammHoe oOecnieueHue

Metoanyeckue pekoMeHaanuu He menee 20 pador

YnakoBka

Haymgme pyccKosS3pIYHOTO caiiTa MoePKKH, HAUTNIHE BUACOPOIUKOB.

Muxkpockorn 1uppoBoi

Tun Mukpockona: OnoIOruyecKuit

Hacanka MUKpOCKOIa: MOHOKYJISIpHAs
Haznauenue: nabopaTtopHblit

MeTton uccieoBaHus: CBETIIOE MOJIe
Martepuran ONTHKA: ONTHYECKOE CTEKIIO
YBenuueHnue MUKpockona, kpat: 64 — 1280
Oxynsaper: WF16x

Oo6bexTuBsl: 4x, 10X, 40xs (MOANPY>KUHEHHBIN)
PeBonbBepHas rosioBKa: Ha 3 00bEKTUBA

Tun noacBeTKM: 3epKajo Win CBETOIUO]
PacnosiosxeHne noICBETKN: BEPXHSISI U HUKHAA
Marepuan kopmyca: MeTail

[IpeameTHslii cronuk, MM: 90

Ncrtounuk nutanus: 220 B/50 'y

Yucno meranukcenen: 1

1 mrr.

1 mrr.

Ha6op OI'D o xumun

B nabop BxoasT Becsl 1aboparopHbie snekTpoHHble 200 T, cIupTOBKa
nmabopaTopHasi, BOpOHKAa KOHMUYECKas, MaJIouKa CTEKIJIsTHHAs, mpooupka [1X-
14 (10 mwTyk), cTakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoit (2 mTykn),
HWIMHIP U3MEpUTENbHBIN 2-50-2 (CTEKIISIHHBIHN, C TPUTEPTON KPBIIIKOH),
HITaTUB JUIs TpoOHpok Ha 10 ruésa, 3a)KuM NpoOUPOYHBIH, MINATelNb-

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHuUs
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OpraHu3auuu), e. u3M.

nokeuka (3 mTyku), Ha0op (HIAKOHOB ISl XpaHEHUS PACTBOPOB U
peakTuBOB (00beM (hmakoHa 100 Mt - 5 KOMIUIEKTOB 110 6 ITYK, 00bEM
¢bnaxona 30 mi - 10 KOMIUIEKTOB 10 6 MITYK), UAIMHAP U3MEPUTEIHHBIN C
HocukoM 1-500 (2 mrykn), ctakan Beicokuit S00 mi (3 mTyku), Habop
epIIeii 17151 MBIThS TOCYABI (€pII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JJIs
MBITBSI KOJIO - 3 ITYKH), Xanat Oembii x/0 (2 TYyKH), HepYaTKi Pe3HHOBBIC
XUMHYECKHUE CTOWKHE (2 MITYKH), OYKU 3aIUTHBIC, GPUIBTPEI OyMaXKHbIC
(100 mwrtyk), roproyee ains cnuptoBok (0,33 m).

B coctaB Ha0op BXOIST peaKTUBbI: AIFOMHHHIA, KeNe30, CONSIHASI KHCIIOTa,
METHIIOpaHXK, peHondrarent, aMMHUaK, MepOKCHI BOJOPOIa, HUTPAT
cepebpa u apyrue; B o0IIeH CI0KHOCTH - 44 pa3NTUYHBIX BEIIECTB,
WCTIOJIB3YEMBIX JUISI COCTABJICHHUSI KOMITJIEKTOB PEaKTUBOB IPH MTPOBEACHUN
HK3aMEHAIIMOHHBIX KCIIEPUMEHTOB 110 KYPCYy HIKOJIHHON XUMHUHU.

VYyeOnas nabopaTopust
10 HEUPOTEXHOJIOTUH

B cocraB BxogsT:

Cencop Tun 1 He menee 1 mr., o6ecrnedrnBaeT BO3MOKHOCTb PErHUCTpalun
CUTHaJIa 3JIeKTPUUECKON aKTUBHOCTH MBI (37eKTpoMuorpammsl, IMI).
Perucrpanus 10mKHa OCYIIECTBISETCSI HEMHBA3UBHO, CYXUMU JIEKTPOJIAMHU.
B03MOXHOCTBIO KpEIUIEHHS K pyKe YeJIOBeKa, YTO JO0KHO /1aBaTh
BO3MO>KHOCTb PEFMCTPUPOBATH IEKTPUUYECKYIO aKTUBHOCTH MBILIIIBI B
o0racTy, HaJ KOTOPO pacnosaraercs Kpemienue. [Ipu HanpskeHun
MBILIIIBI T0JKHA OBITH 0OecrieueHa BO3MOKHOCTh HAOII0IEHUS TyYHOCTH
curHana (t.e. npucyrctsue OMI'), npu paccaabieHUN MBIIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecreynBaeT BO3MOXHOCTb PETUCTPALIUN
curHana goromaerusmorpammsl (OIII7) onTuyeckum myrem, 3a c4eT
M3MEHEHHUS OTPaKEHHOT'O OT KPOBEHOCHBIX COCY/IOB CBETa, 00beM KOTOPBIX
U3MEHSETCA M0J] BO3/IEHCTBHEM YIbCOBOM BOJHBIL. CeHCOp J0KEH OBITh
o0ecrnedyeH BO3MOXKHOCTBIO KPEIUICHHUS K MMOAYIIeYKe Najblia YeJIOBeKa.

1 mrT.

1 mT.
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Cencop Tun 3 He menee | mT., o0ecreynBaeT BO3MOKHOCTh: PETUCTPAIlUN
curHana snektpokapanorpammsel (OKI') He HHBa3UBHBIM CITOCOOOM;
peructpauuu 1, II u Il oTBeaeHUH; TOAKIIOYEHUS JIEKTPOJOB K CEHCOPY C
MOMOIIIBIO COCMHUTENBHBIX MIPOBOIOB, 000pynoBanHbIX TouchProof
pazbemMami.

Cencop Tun 4 He meHee | mT. 0OecredBaeT BO3MOXHOCTb: PETUCTPALIUN
CUTHaJja KoxkHo-ranbBannueckoit peakuuu (KI'P), peructpanus kotoporo
OCYULIECTBJISIETCS HAa IOCTOSIHHOM TOKE; IIOJKIIFOUEHHUS K TEIly YEJIOBEKa C
MOMOIILBIO CYXUX JIEKTPOJOB, MOJKIFOUEHUE KOTOPBIX K CEHCOPY
ocymectBisieTcs ¢ momomisio TouchProof pazsemos.

Cencop Tun 5 He menee 1 mrT., o0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTU Mo3ra (9917) ¢ moMOoLIbI0 CyXuX
HEWHBA3UBHBIX 3JIEKTPOJOB; PETUCTPAIIUU JJIEKTPUUECKOW aKTUBHOCTH
Pa3HBIX J0JEH MO3Ta; MOIKIFOUYEHHS JJIEKTPOAOB K CEHCOPY C IIOMOUIBIO
COETMHUTENBHBIX NPOBOIOB, 000pynoBaHHbIX TouchProof passemamu;
3aKPEIUIEHUS JJIEKTPOOB HAa IIOBEPXHOCTH I'OJIOBBHI.

Cencop Tun 6 He menee 1 mT., o6ecreunBaeT BOZMOXKHOCTb: PErHCTPALUU
CUrHaja Kojiebanus rpyaHoi kiaeTku (CeHcop AbIXaHUs); ONpeIeIeHUs
YaCTOTHI JIbIXaHUSI.

YceTpoiicTBo it cOopa TaHHBIX OT CEHCOPOB U Nepelaul Ha EPCOHAIbHBIN
KOMIIBIOTEp 00eCreurnBaeT BO3MOXKHOCTb COOpa JTaHHBIX OT MOAKIIOYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [1K. [Togkmrouenne
nentpanbHoro moayis k I1K ¢ momomsto USB-kabens. LlenTpanbHbIit
MOJyJIb UMEET HE MeHee | MIT,: TalbBaHUYECKYI0 n30isuio ot [1K.
LleHTpasbHBIA MOIYb 00E€CIIEUNBAET BOZMOKHOCTD OJTHOBPEMEHHOTO
MOJKJIFOYEHUS BIUIOTH 10 4 ceHcopoB. Kaxnplii 3 BXxoa0B LleHTpanbHOro
MOJTyJIsl UMEET raJIbBaHUYECKYI0 U30JISIHIO (00ecTieyeHne MeKKaHaIbHOM
rajibBaHU4YeCKOM n3ossiun). [lonkiodenne cencopos K [{enTpanipHOMY
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MOJIYJIIO OCYILIECTBIISIETCS ¢ TOMOIIBIO CIEIMATIN3UPOBAHHBIX PA3bEMOB
tuna LEMO, o6ecnieunBaronyx npaBUIbHOCTh TOAKIIOUEHHS pa3beMa ’
CHIDKAIOIIIMX PUCK CITYYalHOTO KacaHus Pa3beMOB TOKOIIPOBOISIINX
9acTeil, a TakKe 00eCIIeUNBAONINX 3aIIUTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIFOUEHUS K TPOU3BOJIBHBIM YCTPOMCTBAM.

Monyns «KHomka» He MeHee | mT., 06ecreunBaeT BO3MOXKHOCTD: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB M OTMEYATh HE MEHee 3-X pa3iIMuHbIX KaTeropuu
COCTOSIHU.

YcTpoiicTBO, BXOIAIIEe B COCTAaB 1aO0OPATOPHH, JOKHO 00eCreunBaTh
BO3MOXXHOCTb PETUCTPALIUU apTEPUATILHOTO JABICHMUSL.

[IporpammHuoe o6ecnieuenue (nanee - [10). JlomkHo obecieunBaTh
BU3yaJIU3AIUIO0 U 00pa0OTKY PErUCTPUPYEMBIX CUTHAJIOB.

I'maBHOE OKHO IPOTrpaMMBbI JOJDKHO COCTOSITh U3 BKJIAIOK, KaXaas U3
KOTOPBIX COJIEPKUT HAOOP rpauKoB, HEOOXOJUMBIX TSI OTOOPAKEHUS
TpedyeMoii nHpopmanuu.

JlomkHa UMEThCS BKIIAAKA /1711 OJHOBPEMEHHOTO POCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOAKIIOUEHHBIX K [[eHTpansHOMY MOIyIIIO.
OT0 0becreynBaeT BO3MOKHOCTh MHOTOKaHAIBHOTO (TIOJIUTpaduuecKoro)
pekuma paboThl yCTpOHCTBA.

Taxxe TOMAKHBI UMETHCS BKJIAIKH /ISl BU3yaJlM3allui CUTHAJIOB OT CEHCOPOB
OMT, ®III', OKT', KI'P, D3I, cencopa apixaHusi, KHOIKH; a TAKKE
MIPOM3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CHIELUPUUHbIE TS
TOTO WJIK MHOTO CUTHAJIA BEJINYUHBI.

[10 nomxHO naBaTh BOZMOKHOCTh BU3yaJIM3allud U 00pabOTKU
PETUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanuzanus curHaia, CekTp CUrHajia, aMITUTYJHbIA TpUTTep

- OII": Bu3yanu3anus CUTHAJA, CIIEKTpa CUTHAIA, TaXOTPaMMBI, Tpaduk
nyJbca




HauMeHnoBaHue
000py10BaHuUs

Kpatkune npumepHbie TeXHU4YECKHe XaPAKTEPHCTHKH

KoauuecTBo exnuun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo equHUI IS
npoguiabHoro
KOMILIEKTAa
(MaJIOKOMIJIEKTHbIE
o01eodpa3oBaTebHbIE
OpraHu3auuu), e. u3M.

- OKI': Bu3yanusauus CUrsana, TaxorpaMmsl, rpaduk myiabca

- KI'P: Bu3yanu3anus cursana

- O0I': BU3yanu3auus CUrHaa, CleKTp CUrHaja, aMIUIUTyAa anbda-purma,
aMIUTATy1a OeTa-puT™ma.

- CeHcop JbIXaHMs: BU3YyaJIU3alus CUTHAA,

- Knonka: Bu3yanusanus cCUrHaia pa3MeTKu

I1O nomKHO UMETh BO3MOXKHOCTh KacToMu3aluu U Hactpoiiku 110 s

3¢ deKTUBHOTO 0TOOpaKeHHS IpaUKOB: HACTPOIKA LIBETA, BEIOOP
napaMeTpoB Ul aHaJIu3a, BIOOP 0TOOpakaeMbIX rpauKoB,
MmacmTabupoBanue rpadpukoB. [10 101KHO UIMETh BO3MOKHOCTD 3aITUCH U
BOCIIPOU3BEICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MOKHOCTE HACTPOMKHM apaMeTpoB GUIbTPALMU CUTHAA C TIOMOIIbIO
(GUIbTpa HIXKHUX YacTOT, PUIIBTPA BEICOKMX YaCTOT, MOJIOCOBOTO (PUIILTpA,
PEXEKTOPHOTO (DUIBTPA.

C nenpio ynoOcTBa aHAIM3a CUTHAJIA, TOJDKHA UMETHCSI BO3MOXKHOCTh
3aUCH PETUCTPUPYEMBIX CUTHAJIOB B (haiiy1, ¢ Mmociaeayromen
BO3MOKHOCTBIO MX MOCJIEAYIOIIEr0 BOCIIpOn3BeeHHs B JanHOM [10
(MMUTHPYS PETUCTPAIIMIO CUTHAJIA B PEKUME PEATTLHOTO BPEMEHH ).

B cocraBe: MeTomueckre MaTepuaibl sl YUUTENs U 00yJaronuxcs,
OTMCaHNE TOJKIIOYEHHS CEHCOPOB JIa0OpaTOPUH, UHCTPYKIIUHU T10
ucnosib3oBanuio 110, onucanue 1abopaTopHBIX U MPAKTUYECKUX paboT,
KOTOPOE B TOM YHCJIE COICPKUT MPE3CHTAIMOHHBIC MaTePHAIBI.
YnakoBka/kopoOka J1abopaTopuu T0JKHA o0ecTiednBaTh yI00HOE XpaHEHUE
U coJiepKaTh MOJCKA3KH /7Sl PacIoyIOKEHUs CEHCOPOB U YCTPOICTB
nabopaTopuu A1l yI0OHOTO MCIIOIB30BaHMS MTPENO0IaBaTeIIMU U
00yJaronuMUCS.

TexHogorn4ecKas HapPaBJCHHOCTb

9.

| O6pazoBarenbHbIit

| PoGoToTexHmuecKuii HAGOP MPETHA3BHAYEH JUIS H3YUEHHS OCHOB

1 mrT.

1 mT.
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KOHCTPYKTOP IS
MPAKTUKU OJIOYHOTO
IPOrPaMMHPOBAHHUS C
KOMILUIEKTOM JaTYHKOB

POOOTOTEXHUKH, JI€TAJICH, Y3JI0B 1 MEXaHU3MOB, HEOOXOMMBIX JIJIS
CO3JIaHHsI POOOTOTEXHUYECKUX YCTPOUCTB.

HaGop npencraiser co00ii KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCMHHUTEIIBHBIX 3JIEMEHTOB U DJICKTPOTEXHHUUECKIUX KOMITOHEHTOB.
Ha6op no3Bossier codupats (M mporpaMMUpoOBaTh COOMpPaEMbIe MOJIEIH ), U3
9JIEMEHTOB BXOJSIINX B €T0 COCTaB, MOJICIH MEXaTPOHHBIX U
POOOTOTEXHUYECKMX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIIPABICHHEM, B
TOM YHCJIe Ha KOJIECHOM XOJly, a TaK k€ KOHCTPYKIIUH, OCHOBaHHBIX Ha
UCIIOJIB30BAHUY TIepe/iad (B TOM YKCIIC YEPBSIYHBIX U 3y0UaThIX), & TaK Ke
pBIYATOB.

CBETO/IMO/IHbIM MAaTPUYHBIN JUCILICH ¢ OO MOJICBETKOW Ha KOHTPOJUIEpE
KonuuecTBO mopTOB BBO1a/BBIBOIA HA KOHTPOJUIEpE HE MeHee 6
KonnyectBo kHOMOK He MeHee 4

OO11ee KOJIMYECTBO JIEMEHTOB: HE MeHe 520 IIT., B TOM YHCIIE:

1) mporpaMMupyeMslii 010K yrpaBiIeHUs, KOTOPBIH MOXET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEKHUME;

2) cepBOMOTOPBI

3) DaT4YHMK CUIIBI

4) naT4uK paccTOSHUS

5) maT4uK 1BETA

6) akkymynaTopHas OaTapes

7) IlnacTUKOBBIE CTPYKTYPHBIE JIEMEHTHI, BKIItoUast meppopupoBaHHbIC
AJIEMEHTHI: OaKU, KyOUKH, OCH U BaJIbl, COSIMHUTEIHHBIC DIIEMEHTHI K OCSIM
, IIECTEPHHU, MpeIHa3HAYCHHBIE TSI CO3IaHMUs YEPBIYHBIX H 3y04aThIX
nepeay, COeIMHUTENbHBIE U KPETeKHBIE DIIEMEHTHI;

7) IlporpamMHOe obecrieyeHre, UCHOIb3yeMOoe AJis IPOrpaMMHUPOBAHUS
coOMpaeMbIX POOOTOTEXHUUECKUX MOJIETIEH U YCTPOMCTB, TOCTYITHO JIs
CKaYMBaHUs U3 ceTH VHTEepHET




KoanuecTBO eAMHAI IS

npoguiabHoro KoaunyecTBO equHUIL 1151
KOMILIEKTA npoguiabHoro
No Haumenosane Kparkue npuMepHbIe TEXHHYECKHE XaPAKTEPHCTUKH (0dmeodpasopareabie lomrielera
000py10BaHuUs OpraHu3anuu, He (MaJI0KOMILIEKTHbIE
SIBJISTIOILIMECS o0ueodpa3oBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3auuu), e. u3M.
ell. M3M.

Kommmrext JJIs1 UI3YYCHHA OCHOB 3JICKTPOHUKH U pO6OTOTeXHI/IKI/I

Hab6op nomkeHn ObITh MpeAHA3HAYCH JJIs TPOBECHUS YICOHBIX 3aHIATUI IO

QJICKTPOHUKE U CXEMOTEXHUKE C LCJIIbIO U3YUCHUA Hauboee

pacrpoCcTpaHEeHHOM JIEMEHTHOM 0a3bl, IPUMEHSIEMOM 1Jisi MHKEHEPHO-

TEXHUYCCKOT'O TBOPUCCTBA yHAlIUXCA U p33pa6OTKI/I y‘le6HbIX MOI[GJ'IGﬁ

po6oTtoB. Habop H0omKeH MO3BOJIATh YUaIMMCS Ha TPAKTHKE OCBOUTH

OCHOBHBIC TCXHOJIOIHH ITPOCKTUPOBAHUA pO6OTOTCXHI/I‘IeCKI/IX KOMIIIICKCOB

Ha IpuMepe yueOHbIX Mojiene poOOTOB, a TAK)KE U3YYUTh OCHOBHBIE

TCXHUYCCKUC PCIICHHUA B obnactu KI/I6epH€TI/I‘I€CKI/IX " BCTPpanBaCMbIX

CUCTEM.

B cocrtaB komIiekTa JOJDKCH BXOIUTH Ha60p KOHCTPYKTHUBHBIX 3JICMCHTOB

JUTst COOPKU MaKeTa MaHUTYJISAIIMOHHOTO Po00Ta, KOMIUIEKT METaNIMYECKUX

O6p330BaTeJIBHBII>'I Ha6op KOHCTPYKTUBHBIX 3JICMCHTOB JJIs1 C60pKI/I MakKeTa MOOMJILHOTO p060Ta U T.II.
10 110 MEXaHUKe, B cocraB komruiekTa BXOIUT HA0OP AIEKTPOHHBIX KOMIIOHEHTOB JIJIst 1 wr 1 wr

MEXaTPOHUKE U
pPOOOTOTEXHUKE

U3Yy4YEHUsI OCHOB DJIEKTPOHUKH U CXEMOTEXHUKH, @ TAKKE KOMILJIEKT
MIPUBOJIOB M JJATYMKOB PA3IMYHOIO THUIA JUIsl pa3paboTKu
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB KoMIUIEKTa TOKHO BXOAUTH: MOTOPBI C SHKOJEPOM - HE MEHEe
21T, CepBONPUBO/L OONBILION - HE MEeHee 41T, CEPBONPHUBO/] MaJIbIH - HE
MeHee 21T, HH(paKpacHbIN JaTYUK - HE MEeHee 31T, yIbTPa3ByKOBOM
JaTYUK - HE MEHee 31T, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, JaTunK
OCBEILEHHOCTH - HE MeHee 11T, Habop 3IEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAECHCATOPHI, CBETOAHOAbI PA3IMUYHOTO HOMUHAJIA),
KOMIUIEKT MPOBOJOB JiJIsi 0eCraeqHOro NpOTOTUIIMPOBAHHUS, TIaTa
OecraeyHOr0 MPOTOTHUITMPOBAHUS, AKKYMYJISITOP U 3apsiIHOE YCTPOICTBO, .
B cocraB KoMIIIEKTa TOKEH BXOJUTh TPOrPaAMMHUPYEMBIN KOHTPOJLIED,
nporpammupyemsiii B cpesie Arduino IDE unu ananornyssix cBo001HO
pacnpocTpaHsieMbIX cpefax pazpaboTku. [Iporpammupyemsiii KOHTpOIIEDP
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JOJKEeH 00J1aAaTh MOPTaMu JIJIsl HOJKITIOYEHHS LIM(PPOBBIX U aHATIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wu
WiFi.

B cocraB komruiekTa 10KEH BXOIUTh MOAY/Ih TEXHUUYECKOTO 3PEHUS,
MIPEJICTABIISAIONINI cOO0M BRIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOIPOIIECCOPOM (KOJI-BO SIZIEP - HE MeHee 41T, YacToTa si/ipa HE MEHee
1.2 I'Tu, oosem O3V - He menee 512M06, 00beM BCTPOCHHOM MaMSITH - HE
MmeHee 81'0), HHTErprpPOBaHHON KaMepoi (MaKCUMAIIbHOE pa3pelieHue
BUJICOTIOTOKA, NepenaBaeMoro no untepdeiicy USB - ne menee 2592x1944
€/1.) M1 ONTUYECKON cucTeMOoil. MoyJib TEXHUUECKOTO 3PEHUSI JOJIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpoJuiepamu ¢ nomorisio uarepgeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TEXHHUECKOTO 3pEHUSI TOKEH UMETh BCTPOSHHOE
porpaMMHOE o0ecIiedeHre Ha OCHOBE OTEepaIllMOHHON cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBISATH HACTPONKY CHCTEMBI MAIIIMHHOTO O0yUeHUs
rapaMeTpoOB HEMPOHHBIX ceTel JIsl OOHAPYKEHUS 00HEKTOB, OTPEICICHUS
WX MapaMeTpoB U JalnbHEeHIIeH HIeHTU(DUKAIINN.

KomrmiekT nomken obecneynBaTh BO3MOKHOCTh U3YYECHHSI OCHOB
pa3paboTKu MPOTPaMMHBIX U allapaTHBIX KOMILJIEKCOB HHKEHEPHBIX
cucteM, pemeHuii B chepe "MuTepHeT Bemieit", a Takyke peleHuit B 001acTi
POOOTOTEXHHUKH, NUCKYCCTBEHHOTO MHTEIIEKTA M MAITUHHOTO O0YYEeHHSL.

11.

YersipéxoceBoi
y4eOHBIi poOoT-
MaHHMITYJISTOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJKaMu

VY4eOHbIi poOOT-MaHUITYJIATOP MPEIHA3HAYEH JIJIsl OCBOCHUS
00y4aroImuMHUCs OCHOB POOOTOTEXHUKH, JUISI TOJITOTOBKH 00YUaIOIIMUXCS K
BHEJPEHUIO U MOCIEAYIONIEMY UCIIOJIb30BAHUIO pOOOTOB B MPOMBIIIJIEHHOM
IIPOU3BOJICTBE.

KomnunuecTBo oceit poOboTa MaHUITYIIATOpA - YETHIPE.

IlepemenieHne MHCTPYMEHTA B IPOCTPAHCTBE 10 TPEM OCSIM JIOJIKHO
YHOPaBJIATHECA IIAarOBbIMH ABUTATCIISIMU. HaprDKeHI/Ie IIMTAaHUA IIarOBbIX

1 mrT.

1 mT.
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nBurareseil He ooinee 12 B.

CepBojBHTATEIIb YETBEPTOUN OCH JIOJDKEH 00ECTIeUnBaTh TOBOPOT
UHCTPYMEHTA.

VYo noBopoTa MaHHUITYJIATOPAa HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE
Menee 180 rpaaycos.

Jliig onpesiesieHus MOJI0KEHUST MaHUITYJISITOPa IPU IIOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJDKEH MCIIOJIB30BaThCS DHKOIED.

VYroa noBopoTa 3aHEro mieya MaHUIysIsiTopa He MeHee 90 rpatycos.

VYroa noBopoTa nepeaHero miaeda MmaHunyiastTopa He MeHee 100 rpagycos.
Jlig onpeiesieHus MOJI0KEHUS 3aJTHETO U MIEPEIHEr0 IIeY MaHUIYJIsITOpa
JOJDKEH HCII0JIB30BATHCS TMPOCKOIL. YTOJI IOBOPOTA 110 YETBEPTOM OCH HE
Menee 180 rpamaycos.

JlokHa OBITH BO3MOXKHOCTH OCHAIIIEHUS! CMEHHBIMU HacaJKaMH (Harpumep,
JepaTelb KapaHjaama Uiy giomMacTtepa, IpUcocKa ¢ CEpBOJIBUraTelNEM,
MEXaHMUYECKOE 3aXBaTHOE YCTPOMCTBO C CEPBOJBUTATEIEM, YCTPONUCTBO IS
Ja3epHON TPaBUPOBKU WK yCTpOorcTBO 71 3D-nevarn).

JlokHa OBITh BO3MOXKHOCTD MOJKIFOUEHUS JTOTIOJIHUTENbHBIX YCTPOHCTB
(Hampumep, TpaHCIIOpTEPa, pesbca A nepeMelieHust podoTa, myabTa
YIIPaBJIEHUS THUIA JPKONCTHK, KAMEPHI MAIIMHHOTO 3PEHHUS, OITHYECKOTO
JaT4nKa, MOJyJisl OECIPOBOIHOTO JIOCTYIIA.

PoboT-MaHumynsaTop 10JKeH o0ecrieyrBaTh NepeMeleHle Haca k1 B
MIPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXHOCTh MIOJyYEHUS! CUTHAJIOB OT
KaMephbl U JaTYUKOB, BO3SMOYKHOCTD YIIPABJIEHUS 1ONOJHUTEIbHBIMU
YCTPOMCTBAMU.

Marepuan kopmyca — amoMuHui. J[nametp paboueit 30151 (0e3 yuera
HaBECHOT0 MHCTPYMEHTA U ueTBepToit ocu) He MeHee 320 mm. UHTepdetic
noakiarouenus — USB.

JlomKeH nMeTh BO3MOKHOCTh aBTOHOMHOM pabO0Thl U BHELITHETO
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YIPaBIEHUS.

YpaBisoomuid KOHTPOJUIEp AOKEH OBITh COBMECTUM CO cpeoit Arduino.
YpapioOmui KOHTPOJJIEP COBMECTUM CO CPENOM IPOrPaMMHUPOBAHUS
Scratch, u s3p1koM porpammupoBanus C.

JlomkeH obecnieunBaTh MOBOPOT IO IEPBBIM TPEM OCSIM B 3aJIlaHHBIN Yol U
Ha 33JIaHHBIN yroJI, IOBOPOT 110 YETBEPTON OCH HA 3aJaHHBINA yroJI,
IBUKEHME B KoopauHaTthl X, Y, Z, IepeMelleHUE Ha 3alaHHOE PaCCTOSHUE
1o KoopauHaraMm X, Y, Z, nepefady AaHHBIX O TEKYILEM ITOJI0KEHNUH YTJIIOB,
nepenady AaHHBIX O TEKYLIIMX KOOpAUHATaX MHCTPYMEHTA.

JlomkeH nmoaepKuBaTh NEPEMELIEHUE B IEKaPTOBBIX KOOPAMHATAX U YIilax
IIOBOPOTA OCEH, C 3aJaHHON CKOPOCTBIO U YCKOPEHUEM.

Tunsl nepeMenieHnii B 1€KapTOBbIX KOOpAUHATAX: ABH)KEHUE T10
TPAcKTOPUH, IBUKEHUE 10 MPIMON MEKIY ABYMsI TOUKaMH,
MepenphIriBaHue U3 TOYKU U TOUKY (IEPEHOC OOBEKTA).

12.

O6pazoBaTenbHBIN HAOOP

IUTSL U3YUCHHSI
MHOTOKOMITIOHCHTHBIX
POOOTOTEXHUUECKUX
CUCTEM U
MaHHITYJISITUOHHBIX
poboToB

OO0pa3oBaTenbHbI KOMIUIEKT 10JIKEH ObITh MTpeIHa3HaueH JUIsl U3Y4YEeHUs
POOOTOTEXHUUYECKUX TEXHOJIOTUH, OCHOB MH(POPMAIIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUI MPOMBIIUIEHHOW aBTOMAaTU3al1H, a TAKKE TEXHOJIOTUI
MPOTOTUNIUPOBAHUS U AJIUTUBHOTO IPOU3BOICTBA.

B cocTaB KOMIIIEKTA JOIKHO BXOIUTH:

1) UHTennexTyanbHblil CEpBOMOAY/b C MHTETPUPOBAHHOM crCcTEMOM
yIIpaBJIEHUs], TO3BOJISAIONIEH OOBETUHATH CEPBOMOIYIHU APYT C APYTOM IO
MoCJIeI0BaTEIbHOMY UHTEpQEICY - HE MeHee O1IT;

2) PoGoTOTEXHUUYECKUI KOHTPOJUIEP MOAYJIBHOTO TUIIA, PEACTABISIOINI
co00i1 OAHOIIIATHBIN MUKPOKOMIBIOTED € ONEpPalMOHHON cucTeMoil Linux,
00BbETUHEHHBIH ¢ epUPEePUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenusi. POO0TOTeXHUYECKHI KOHTPOJUIEP TOJIKEH YAOBIETBOPATH
TEXHUYECKUM XapaKTEPUCTHKAM: KOJI-BO SII€P BCTPOECHHOIO
MHUKPOKOMITBIOTEPA - HE MeHEE 4, TaKTOBas 4acToTa sijpa - He meHee 1,2

1 mrT.

1 mT.
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I'Tu, o6bem O3Y - He meree 512 MO, Hanmmuue uarepdericos - SPI, 12C,
12S, TTL, UART, PWM, tudpoBbie 1 aHATOTOBBIE TIOPTHI IS
MOJIKJIFOUEHUS BHEIIHUX YCTPOUCTB, a Takxke WiFi unu Bluetooth mis
KOMMYHMKAIMU CO BHEIIHUMHU ycTpoiicTBaMu. PoOoTOTEXHIUECKU
KOHTPOJUIEP OJDKEH 00eclieunBaTh BO3MOXKHOCTh IPOTPaMMUPOBAHUS C
MOMOIIBIO cpeACTB s1361k0B C/C++, Python n cBoG01HO pacmpocTpaHsIeMoit
cpeas! Arduino IDE, a Taxoke ynpaBieHUst MOAETSIMU POOOTOTEXHUYECKUX
CUCTEM C TToMoIIbio cpeasl ROS.

3) BriuncnuTenbHbl MOAYJIb CO BCTPOCHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1 mT. BerancnuTenbHbIi MOy b TOJDKEH 00J1aaTh BCTPOCHHBIMA
1u(GpPOBBIMU IOPTAMU - HE MeHee 1 21T U aHaJI0rOBBIMU IOPTAMU- HE MEHEE
12mT. BeraucauTensHbIN MOTYJb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOJTYJIEM
6ecripoBoiHOM cBsi3u THIa Bluetooth u WiFi quyisg co3nanus anmapaTHo-
MIPOrPaMMHBIX pelIeHuH U "yMHBIX/CMapT"-yCTPOMCTB JIIsl pa3paboTKu
pewmennii "MHTepHeT Bemein".

BoruncnuTenbHbIi MOAYIIb T0JKEH 0071a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU IIIATaMU A7 oAKIoueHus K cetu Ethernet u
ITOAKJIIOYEHUS] BHEIIHEW CUIIOBOM HATPY3KH.

4) Moaynb TEXHUYECKOTO 3pEHUs, IPEICTABISAIONINNA COO0H yCTpOCTBO Ha
0a3e BBIYUCIUTEIHHOIO MUKPOKOHTPOJUIEPA U UHTEIPUPOBAHHOM KaMephl,
obecrieynBaroliee pacro3HaBaHue MPOCTEHIINX H300paKeHUH Ha MOJTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEIbHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moy TEXHUYECKOTO 3pEeHuUs 10JKeH 00ecrieunBaTh BO3MOKHOCTh
OCYIIECTBJISITh HACTPOUKY IKCIIO3UIINH, Oatanca 6enoro, HSV
COCTABJISIOLINX, IO OOHAPYKUBAEMOM 001acT N300pakeHUs,
OKpPYIJIOCTH OOHapYyKUBaeMOU 001acTH U300pakeHNUs, TIOJI0KEHUE
o0OHapyKUBaeMbIX 00J1aCTel OTHOCUTENBHO JIPYT Apyra

Moynb TEXHUYECKOTO 3pEHHMsI TOJKEH UMETh BCTPOEHHBIE HHTEP(ENCHI -
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SPI, UART, 12C uinu TTL nis KOMMyHUKALUK APYT C IPYTOM WA
BHEUIHUMH YCTPOMCTBAMH.

5) KommieKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 MeTalljia JijIsl COOPKHU MOZAEIH
MaHUIYJISTOPOB - HE MeHee l1uT;

6) KomruiekT a1eMeHTOB A1 COOPKM BaKyyMHOT'O 3aXBaTa - He MeHee 11IT.
O06pazoBaTenbHBIM POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEeH sl MPOTOTUITMPOBAHUS MOJIEIen
MOOWIJIBHBIX ¥ MAaHHUITYJISIIMOHHBIX pOOOTOB pa3aMyHOro THIA. B coctas
KOMIUIEKTA JIOJKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUsI 110
pa3paboTKe TPEXMEPHBIX MOJIeTICH MOOMIILHBIX POOOTOB,
MaHUMYJSIUOHHBIX POOOTOB C Pa3TUYHBIMU THIIAMHU KHHEMATUKH (yrJI0Bas
KMHEMAaTHKa, IUIOCKO-TapaiielbHasi KHHEMaTHKa, eJIbTa-KUHEMAaTHKa,
SCARA wiu pelyakHasi KWHeMaTuka, niaargopma Ctroapra u T.I1.).
OO6pazoBaTenbHBIM POOOTOTEXHUUECKHUI KOMIUIEKT JOKEH COJIEPKATh
MHCTPYKILIMHU IO TPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMU U METOIUKU
OCYILIECTBIICHUS] MH)KEHEPHBIX pacue€TOB MPU MPOEKTUPOBAHUH (pacdeThbl
Harpy3kyd 1 MOMEHTOB, pac4eT MOIIHOCTH ITPUBOJIOB, paciyeT IapaMeTpOB
KMHEMATUKH U T.I1.), THCTPYKIIMH 10 pa3pabOoTKe CUCTEM YIPABIICHUS U
IIPOrpaMMHOT0 oOecrieueHus JUIsl yrpaBiieH!s] poOOTaMH, HHCTPYKIIUU U
METOJIMKH IO pa3pabOTKe CUCTEM YIPABIECHUS C dJIEMEHTaAMU
MCKYCCTBEHHOT'O MHTEJJIEKTa U MAIIMHHOTO O0yYEeHHUS.

Komnb

I0TepHOE 000pYy/10BaHuUE

13.

HoytOyx

dopm-pakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMas KilaBuaTypa: HaJlu4ue;
Pycckas packiagka KjaaBUaTyphbl: HAIUUUE;
Jnaronane skpaHa: He MeHee 15,6 q10iMOoB;
Paspemenne skpana: He MeHee 1920x1080 nukcenei;

1 mrT.

1 mT.
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KonnuecTBo sinep npoiieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee §;

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

O0beM yCcTaHOBIIEHHOM ONepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaepKUBaeMOM ONepaTUBHOMN MaMATH (7151 BO3MOKHOCTH
pacmpenusi): He MmeHee 24 ['0aiT;

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

Bpewmst aBToHOMHO# paboOThI OT OaTapen: He MeHee 6 JacoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapta He Huxke 3.0: He MeHee Tpex
CBOOOHBIX;

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

Hanuumne monyneit u uatepdeiicoB (MCronb30BaHUE MEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

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

Web-kamepa: Hanuuue;

Manunynsatop "Mbllb": HATUYKE;

[IpenycranoBneHHas onepaoHHasi CHCTeMa ¢ rpaduuecKuM
MOJIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomnias padboTy
pacnpocTpaHEHHBIX 00Pa30BaTEIbHBIX M OOIIECUCTEMHBIX MPUIIOKEHHN:
HaJu4ue.

14.

Tenexka-XpaHWIHIIE
HOYTOYKOB

THI KOpPITyca: METa;

BO3MOXKHOCTE 0€30IaCHOI0 3alMUIICHHOT'O 3aMKOM XPaHCHU A HOYTGYKOBI

HaJIM4IHe;

1 mrT.

1 mT.
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BO3MOXXHOCTb 3apsiIKM HOYTOYKOB: HaJTM4Ke, OIJIepKKa HOYTOYKOB U3
KOMILJIEKTa MOCTABKU;

Hanuuue poyrepa Wi-Fi crannapra 802.11n unu coBpemennee: 1 mr.
MOJ/IEPKKA HOYTOYKOB U3 KOMIUJIEKTA MTOCTaBKH;

KOJMYECTBO HOYTOYKOB: OT 6 MITYK, MOJJIEPKKAa HOYTOYKOB U3 KOMILIEKTa
MOCTaBKH;

Hanpspkenne nuranus: 220B\501;

[ToTpebnsiemast moutHOCTH, BT (Makcumym): 2500;

[ToTpebnsemslii Tok, A (Makcumym): 12;

JUlvHa MIHYpa IEKTPONUTAHUS: OT 2,5 METpa;

3ammTa OT nepeHanpsHKeHUs, KOPOTKOTO 3aMbIKaHUSI: HATTUUNE;
Koneca i nepeiBUKeHUs C TOPMO30M: HaJIMUUE.




