IHEPEYEHD

ObOPYNOBAHUS, PACXOJHBIX MATEPHAJIOB, CPEACTB OBYYEHUS U BOCIIUTAHUS 1JIA CO3JAHUA U
OBECIIEYEHUA ®YHKIIMOHUPOBAHUA HEHTPA OBPA3OBAHUA ECTECTBEHHO-HAYYHOU
HAITPABJIEHHOCTHU «TOYKA POCTA» B OBIIEOBPA3OBATEJBHBIX OPI'TAHU3ALIUAX.



MPOPUJILHBIN KOMILJIEKT OBOPYJTOBAHUSA

KoamuecTBo eqmHUI 1151
NpoQUILHOT0 KOMILJIEKTA
(o0meo0pazoBare/ibHbIE

KoanuecTBo exmHuL 115
NpopUILHOI0 KOMILJIEKTA

Ne HaumeHoBaHue 060pleOBaHI/Iﬂ KpaTlme NMPUMEPHBbIC TEXHUYCCKUE XaPAKTEPUCTUKHU (MaJIOKOMHJIeKTHbIe
OopraHu3anuu, He
o0meodpazoBaTeibHbIE
ABJIAIO LU ECHA
OpraHM3aluM), . u3M.
Ma.]IOKOMlU]eKTHI)lM), ea.
HU3M.
BA3OBASA (OBA3ATEJIBHAA YACTD)
EcTecTBeHHOHAYYHAsl HANIPABJIEHHOCTh
OObecmeunBaeT BHITIOJIHEHHE JTAOOPATOPHBIX padOT HAa ypoKax Mo OMOJOTHH B
OCHOBHOM LIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKOM IEITEIbHOCTH yYaIuXCsl.
Kommekramnus: becpoBoaHOM MyTbTHAATUHK 1O OUOJIOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMMU:
JlaTuuk BnaxHocTu ¢ quamnazonoM udmepenus 0. .100%
JlaTurK OCBEIIEHHOCTH C JIana3oHoM u3MepeHus He yxe uem ot 0 1o 180000
K
Jlatuuk pH ¢ nuanazonomM nsmepenus He yxe ueM ot 0 no 14 pH
1 [udposas nabopaTopus noJlaTyuk TeMIepaTypsl ¢ JUAa30HOM U3MEPeHHsI He yxke yeM oT -20 g0 +140C 3 T

Ourosoruy (yueHn4deckas)

JlaTuuK SIEKTPONPOBOIUMOCTH C JUANa30HAMU U3MEPEHUS He yke 4eM oT 0
mo 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCM

JlaTuuk TeMIepaTyphbl OKPYKaIOIIEH cpeibl C AUAMa30HOM H3MEPEHUS HE YXKe
ueM ot -20 go +40

AKceccyaphl:

KabGens USB coenuHuTe IbHBIN

3apsHOe yeTpoiicTBO ¢ kaberneM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pyKoBOACTBO 10 3KCIUTyaTanuu 1udposoit maboparopun Ludposas
BHJICOKaMepa ¢ METAJIIMYECKUM IITaTUBOM, paspenieHrne ne mexee 0,3 Mnukc
[TporpammHoOe obecrieueHue

Mertoandeckue pekomenaanuu He MmeHee 30 pabot YnakoBka




HaumenoBaHmue 060pyz[013amm

KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3amnum), e. u3M.

Hanuuue pycckosi3pI9HOTO cailTa MoAaep:KKU, HATUYUE BUIEOPOIHKOB.

[{udbposas maboparopus Mo

XUMHH (ydeHUYecKasi)

OObecrneunBaeT BHIIOIHEHUE JTAOOPATOPHBIX PA0OT O XUMUH HA YPOKaX B
OCHOBHOI IIIKOJIE U IPOEKTHO-KCCIIEI0BATENbCKON AESTEIbHOCTH YUaAIUXCS.
Kommekrarusi:

becripoBogHON MYJIBTUAATYMK MO XUMHUH C 4-MsI BCTPOCHHBIMHU JaTYUKAMU:
Jlatuuk pH ¢ nuanazonom n3mepenus He yxe uem ot 0 1o 14 pH datuuk
BBICOKOU TeMIepaTyphl (TEpMONApHBI) ¢ JUaNa30HOM U3MEPEHHS HE yKe UeM
ot -100 no +900C

JlaTuuK 3EKTPONPOBOAUMOCTH C JUaNa30HaMU U3MEpEeHus He yxe 4eM oT 0
1o 200 MkCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MKCM

JlaTuuk TeMmnepatypbl IJIATUHOBBIN C TMANa30HOM U3MEPEHHUs HE YXKe YeM OT -
30 mo +120C

OTtnenpHbIE JATUYNKU:

JlaTuyrK ONTHUYECKOU IIIOTHOCTH 525 HM

AKceccyaphl:

Kabens USB coequHUTENBHBIIM

3apsigHOE YCTPOHCTBO ¢ Kabeiaem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pyKoBOJICTBO 110 dKCILTyaTauy MU PoBOi JabopaTopun

HabGop nabopaTopHoii OCHACTKI

[IporpamMHoe obOecrieueHne

MeToaudeckue pekoMeHaamnuu He MmeHee 40 padbot Hanuune pyccKos3pI9HOTO
caiiTa moJJIepKKH

Hannune BUAEOPOIUKOB.

3 .




HaumenoBaHmue 060pyz[013amm

KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3amnum), e. u3M.

[{udpoas mabopaTopust 1o
¢bu3uke (yueHuueckas)

ObecnieunBaeT BHINOJIHEHNE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3HKH.
Kommekrarusi:

becnipoBoHOM My IBTHAATYHK TIO (PU3KKE C 6-10 BCTPOCHHBIMH TaTYNKAMMU:
[{udpoBoii JaTYMK TeMIepaTyphl ¢ JUANa30HOM U3MEPEHUS HE y)KE YeM OT -
20 no 120C

[{rdpoBoii 1aTYMK aOCOTIOTHOTO IABJICHHUS C TUAITa30HOM U3MEPEHUS HE yxKe
qeMm oT 0 mo 500 kIla

JlaTunK MarHUTHOT'O NOJIS C IMAIIa30HOM U3MEpPEHus He yxe yeM oT -80 1o 80
M

JlaTunk HaIpsDKEHUS ¢ AMana30HaMy U3MEpPEHMsI He yKe 4eM oT -2 10 +2B ;
oT -5 10 +5B; o1 -10 mo +10B; oT -15 m0 +15B

JlaTunk TOKa HE yxke 4em ot -1 10 +1A

JlaTuuk akcenepoMeTp ¢ MmokazaTessiMA He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHbIE yCTPONCTBA:

USB ocmmorpad e meHee 2 kanaina, +/-100B

AKceccyaphbl:

Kabens USB coennHuTE IbHBIA

3apsiaHoe ycrpoicTBo ¢ kabenem miniUSB USB Ananrtep Bluetooth 4.1 Low
Energy KoHCTpyKTOp AJ1s1 TPOBEACHUS SKCTIEPUMEHTOB

KpaTkoe pyKoBOACTBO I10 SKCILTyaTaluu HUQPoBOi TabopaTopuu
[IporpammMHoOe obOecrieueHne

MeTtoanueckue pekomenaanuu (40 pador) Hanndne pycckosi3pI4HOTO caiita
nonaep:kku Hannuue BUAEOPOINKOB.

3 .

KomnbloTepHoe 060opy1oBaHue

4.

HoytOyx

dopMm-pakTop: HOYTOYK;

3 .




HaumenoBaHmue 060pyz[013amm

KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3amnum), e. u3M.

JKecTkas, HeoTKIIIOUaeMasi KilaBuaTypa: Hanuuue; Pycckas packnaaka
KJIAaBUATYpPhl: HAJIHUUE;

Jluaronainb 5kpaHa: He MeHee 15,6 aroliMoB; Pa3pelienne skpaHa: He MeHee
1920x1080 mmukceneit;

KomnnuecTso sinep nporeccopa: He MmeHee 4; KonuecTBo MOTOKOB: HE MEHeeE §;
bazoBas TakTOoBasg yactora npoueccopa: He meHee 1 I'T'; MakcumanbHas
TAaKTOBas 4acToTa npoueccopa: He MeHee 2,5 I'T'n; Kam-namsates npoueccopa:
He MeHee 6 MOaiiT;

OOBeM ycTaHOBIEHHOM OnepaTUBHON MaMATu: He MeHee § '6aiiT; O0bem
MO/IIeP>KUBAEMOM OMEPATUBHOM MaMsTH (AJ11 BO3MOXHOCTH PACIIMpPEHUs): He
MmeHee 24 ['0aliT;

O0bveM Hakonutess SSD: He meHee 240 ['0aliT;

Bpewmst aBTOHOMHO# paboThI OT OaTapeu: He MeHee 6 yacoB; Bec HoyTOyKa ¢
YCTaHOBJICHHBIM aKKyMyJsiTopoM: He 6osee 1,8 kr; Buemnnii uarepdeiic USB
cTangapra He Hike 3.0: He MeHee TpeX CBOOOIHBIX;

Bremnnii uarepdeiic LAN (ncmonp30BaHue MEPEXOTHUKOB HE
[IPEYyCMOTPEHO): HAJINUHE;

Hanuare monyneit u natepdeiicoB (MCIOIb30BaHNE MTIEPEXOTHIUKOB HE
npeaycMmotrpeHo): VGA, HDMI;

becnipoBoanHas cBsi3b Wi-Fi: nanumune ¢ mognepskkoii crangapta IEEE 802.11n
WM COBPEMEHHEE;

Web-kamepa: Hanuuue;

MaHunyinsaTop "Mbllb": HATUYKE;

[IpenycraHoBieHHAs OoNepalMOHHAas cUcTeMa ¢ rpaduuecKum
[0JIb30BATEILCKUM HHTEp(eiicoM, obecrieunBatomias padboTy

pacupoCTpaHEHHBIX 00pPa30BaTENbHBIX U 00IIECUCTEMHBIX MPUIIOKEHHI:




HaumenoBaHmue 060pyz[013amm

KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE

ABJAIONIHECHA
MAJIOKOMILIEKTHBIM), OPraHHM3AIH), E1. H3M.
ell. U3M.

HaJIH4ue.
Tun ycrpoiicta: MOV (dyHKIUM TTeYaTH, KOMUPOBAHUS, CKAHUPOBAHUSA );
®opmar Oymaru: He MeHee A4;

s MOV (npunTtep, ckaHep,[[BETHOCTH: YepHO-0eIbIii; | wr

' KOTIHUP) TexHonorus neyaTu: gazepHas MakcUMallbHOE pa3pelleHNe NIeYaTu: He MEHEe '

1200x1200 Touek;
Wutepodeiice: Wi-Fi, Ethernet (RJ-45), USB.

JAOITOJIHUTEJIBHOE OBOPYJOBAHHME

EcTecTBeHHOHAY4YHasl HANIPABJCHHOCTh
ObecneunBaeT BBINOJIHEHNE J1a00paTOPHBIX padOT HA YpOKaxX MO OMOJIOTUU B
OCHOBHOM LIIKOJIE U TIPOEKTHO-NUCCIIEN0BATENBCKON AEATEIBHOCTH YUaIIUXCS.
Komrmuiexranus: becipoBoiHON MynbTHIATYMK 110 OMOJIOTHH € 6-10
BCTPOCHHBIMH JATYUKAMH:
JlaTunk BnaxxHoctH ¢ quanazoHoM udmepenwus 0. .100%
JlaTurK OCBELIEHHOCTH C Mana3oHoM u3Mepenus He yxe uem ot 0 1o 180000
K

[Tadposas maboparopus HOI[aTqHK pH ¢ nnanazonom n3mepenus He yxxe yem ot 0 go 14 pH
1. JlaTuuk TeMnepatypsl ¢ Juana3oHOM U3MepeHus He yxke yeM oT -20 1o +140C 1 mr.

Ouonoruu (yaeHu4deckas)

JlaTuuK IEKTPONPOBOIUMOCTH C JUANa30HAMU U3MEPEHUs He yke ueM oT 0
10 200 MkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MxCMm

JlaTuuk TeMIepaTypbl OKPY>KaIOIIEH Cpe/Ibl C ANAMa30HOM U3MEPEHUS HE YKE
qeM oT -20 10 +40

AKceccyaphbl:

KabOens USB coenuHuTENbHBIN

3apsigHOE yeTpoiicTBO ¢ kabeneM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pyKOBOACTBO 110 SKCIUTyaTalluu HUQpoBoi 1abopaTopuu




HaumenoBaHmue 060pyz[013amm

KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3amnum), e. u3M.

[{udpoBast BuIeokaMepa ¢ METAUTMIECKUM IITATHBOM, pa3pellicHUEe HE MEHEee
0,3 Mnuxc

[IporpammHoOe obecrieueHue

Mertoandeckue pekomeHaanuu He meHee 30 pabot YmakoBka

Hannune pyCCKOsA3BIMHOIO CalTa MOJEPKKU, HAIMYHUE BUICOPOJIUKOB.

[{udposas naboparopus 1o
XUMUH (ydeHUYIECKas)

OO6ecmeunBaeT BHITIOJIHEHHE JTA0OPATOPHBIX pa0OT MO XMMHUHU Ha YPOKax B
OCHOBHO IITKOJIE U TIPOEKTHO-HUCCIIEI0BATENBCKON AESTEIbHOCTH YUAIHXCS.
KoMIuiekramnus:

becnpoBoHOM MYIBTUAATUMK 10 XUMUU C 4-MSI BCTPOSCHHBIMU TATYUKAMU
Jlatuuk pH ¢ nnanazonom uzmepenus He yxe 4yeM ot 0 1o 14 pH Jlatuux
BBICOKOU TeMIIEpaTyphl (TEPMONAPHEII) ¢ JUATA30HOM U3MEPEHHS HE yKe YeM
ot -100 1o +900C

JlaTuuK AIEKTPONPOBOAUMOCTH C JUANIA30HAMU U3MEpEHUs He yke 4eM oT 0
mo 200 MmkCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MKCM

JlaTuuk TeMrepaTyphl INIATUHOBBIN C TUANa30HOM MU3MEPEHUS HE YXKE YeM OT -
30 oo +120C

OTtnenbHbIC JATYUKU:

JlaTunk ONTHYECKON INIOTHOCTH 525 HM

AKceccyaphbl:

Kabens USB coennHuTE IbHBIA

3apsHoe ycTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pyKoBOJACTBO 10 KCILTyaTanuu 1udpooii madoparopun Habop
1abopaTOPHON OCHACTKH

[IporpammHoOe obecrieueHue

Mertoandeckue pekomeHaanuu He meHee 40 pabot Hanmune pyccKosI3pI9HOTO

caiTa OJJIEPKKU

1 mrr.




HaumenoBaHmue 060pyz[013amm

KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3amnum), e. u3M.

Hanuure BUACOPOIUKOB.

[{udposas mabopaTopust 1o
¢buzuke (yueHuueckas)

ObecneunBaeT BHINOJIHEHNE YKCIIEPUMEHTOB 110 TeMaM Kypca (GU3HKH.
Kommekrarusi:

becnipoBoHOM My IBTHAATYHK TIO (PU3KKE C 6-10 BCTPOCHHBIMH TaTYUKAMMU:
[{udpoBoii JaTYUK TEMIEPATYPHI C AUATTA30HOM U3MEPEHHS HE y>KE YeM OT -
20 no 120C

[{idpoBoii 1aT4rK aOCOTIOTHOTO IABJICHHUS C TUAITa30HOM U3MEPEHUS HE yxKe
qeMm oT 0 mo 500 kIla

JlaTunK MarHUTHOT'O NOJIS C IMAIla30HOM U3MEpPEHus He yxe yeM oT -80 1o 80
M

JlaTunk HaIpspKEHUs ¢ AMana3oHaMy U3MEpPEHMsI He yKe 4eM oT -2 10 +2B ;
oT -5 10 +5B; ot -10 mo +10B; oT -15 mo +15B

JlaTunk TOKa HE yxke 4em ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ MmokazaTessiIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHbIE yCTPOWCTBA:

USB ocmmiorpad e meHee 2 kanaina, +/-100B

AKceccyaphbl:

Kabens USB coennHuTe IbHBIN

3apsHoe ycTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHCTpyKTOp AJ1 IPOBEIEHUS IKCIIEPUMEHTOB KpaTkoe pyKoBOACTBO 1O
DKCTUTYaTauu 1 poBoit naboparopun [IporpammHoe obecnieueHme
MeTtoanueckue pekomenaanuu (40 pador) Hanndne pycckosi3pI4HOTO caiita
nonaep:kku Hannuue BUAEOPOINKOB.

1 mr.

[{udbposas naboparopusi Mo
(hHU3HUOIOTHH

ObecneunBaeT NPOBEACHUE UCCIIEIOBaHMS 110 () YHKIIMOHUPOBAHUIO
yesaoBeueckoro opranuzma. Kommiekranusi: becnpoBoHOM MYJIbTHAATYUK




HaumenoBaHmue 060pyz[013amm

KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE

ABJIAIOIINECH
MAJIOKOMILIEKTHBIM), OPraHHM3AIH), E1. H3M.
ell. U3M.
(MpoUIBHBIN YPOBEHB)
Mo GU3NONIOTUH C 5-10 BCTPOSCHHBIMU AaT4yUKaMu: J[aTYuK apTepruaibHOTO
nasnenus (0.. .250 MM pT. CT.)
JlaTyuK Mmynbca ¢ quarna3oHoM u3MepeHus He yxe yem ot 30 1o 200 ya/mun
JlaTyuk TeMIIepaTypsl TeJIa ¢ IMANa30HOM U3MEPEHUS HE YKe 4eM OT +25 110
+40C
JlaT4rK 4acTOTHI ABIXaHUS C AUANa30HOM H3MepeHus He yxke yeM ot 0 go 100
LIUKI0B/MHUH
JlaTuuk ycKOopeHus ¢ mokasaTessiMu +2 g; +4 g; +8 g
OTtnenbHbIE YCTPOUCTBA:
Jlatuuk OKI' ¢ quanaszonom uzmepenus He yxe uyeM ot -300 no +300 mB)
JlaTtuuk pH ¢ nuanazonom usmepenus He yxe yem ot 0 1o 14 pH
JlaTurk cuioMep ¢ Juana3oHOM U3MEpeHus He yxe ueM oT -40 mo 40 H
JlaTurK OCBELIEHHOCTH C JUana3oHoM u3Mepenus He yxe uem ot 0 1o 180000
K
AKceccyaphbl:
KabOens USB coenuHuTEIbHBIN
3apsigHOE yCeTpoiicTBO ¢ kabeneM miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoncTpykTop /U1t npoBeieHus 3KcniepuMeHToB KpaTkoe pykoBOACTBO MO
bKCTUTYaTanuu 1udpoBoit naboparopun [Iporpammaoe obecnieueHme
MeToaudeckue pekoMenaamnuu He meHee 20 pabot Hanuune pyccKos3pI9HOTO
caiTa NOJJIEPKKU
Hanuune BuaeopoInKoB.
ObecneunBaeT NpoOBEACHUE YUeOHOTO FIKOJIOTMUYECKOI0 MOHUTOPUHTA
[ludposas nadbopaTopus NOMHCTPYMEHTAIBHBIMU MeTOIaMU. Habop MpUMEHsIeTCs TIPU U3YUCHUH | wr

OKOJIOTHUHN

PKOJIOTMH, OMOJIOTUH, XUMUH, Teorpa@uu U IPUPOIOBEACHHUS, a TAKKe JIJIs

MHAWBHUIYAJbHBIX UCCICOOBAHUA U HpOGKTHOﬁ ACATCIBHOCTH IKOJBHUKOB.




HaumenoBaHmue 060pyz[013amm

KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3anum), e. u3M.

Kommekranus: becnpoBogHON MyIbTUIATUUK IO YKOJIOTHYECKOMY
MOHUTOPUHTY € 8-10 BCTPOCHHBIMU TATYUKAMMU:

JlaTyuK HUTPAT-UOHOB

JlaTyuK XJI0pUA-HOHOB

Jlatuuk pH ¢ nuanazonom uzmepenus He yxe yeM ot 0 1o 14 pH

JlaTunk BnaxHocTH ¢ quana3zoHoM usmepenus 0. .100%

JlaTuyrK OCBELIEHHOCTH C IUANa30HOM u3MepeHus He yxe yem oT 0 1o 180000
JIK

JlaTuuK TEMIIEpaTyphl C TMANTA30HOM U3MEpPEeHUs He yxke ueM oT -20 go +140C
JlaT4MK 3JIEKTPONPOBOIUMOCTHU C JUANA30HAMU U3MEPEHUS He yxe ueM oT ()
mo 200 MmkCwm; ot 0 1o 2000 mxCwm; ot 0 70 20000 MKCM

JlaTurk TeMIiepaTypbl OKpYKarolel Cpeibl C AUaNa30HOM U3MEPEHHUS HE YKe
ueMm oT -20 o +50C

OTnenbHbIC TATYNKU:

JlaTurk 3ByKa ¢ QyHKIIMEH HHTETPUPOBAHMS C THANa30HOM U3MEPEHUS YacTOT
He MeHee ueM oT 50 ' 1o 8 kI'1x;

JlaTyuK BIaXXHOCTH MOYBHI C JUAMa30HOM U3MepeHus He yxke yeM oT 0 1o 50%
JlaTurk kucinopoja ¢ auanazoHom usmepenus ot 0 1o 100% Jdatumk
OINTHYECKOH INIOTHOCTH 525 HM

JlaTunk onTu4eckou mIoTHocTH 470 HM

JlaTuuk TypOMAMMETD ¢ IUana3oHoM u3mMepeHus He yxe uem oT 0 1o 200 NTU
JlaTunkK OKHCH yriiepoJia ¢ AMana3oHoM U3MepeHus He yxe yem ot 0 1o 1000

ppm
AKceccyaphbl:

Kab6enp USB coenuHUTENBHBIN (2 TIT.)
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KpaTKne NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3amnum), e. u3M.

3apsHoe ycTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

CTCp)KeHB AJId 3aKPCIVICHUA JaTYUKOB B IITATUBC

Kpatkoe pyKkoBOJICTBO IO dKCILTyaTauy MU PoBOi JadopaTopun
[IporpammHOe obecrieueHue

Mertoandeckue pekomeHaanuu He meHee 20 pabot YmakoBka

Hanuune pycCKOsA3bIMHOIO CalTa MOJEPKKHU, HAIMYNUE BUICOPOJIUKOB.

Mukpockor 1udpoBoit

Tun mukpockomna: ouonornueckuit Hacagka MUKpocKoIa: MOHOKYJISIpHAS
Haznauenwue: 1abopaTopHBbIii

MeTo uccieJoBaHMs: CBETIIO0E Mojie MaTepuan ONTHKHU: ONITUYECKOE CTEKIIO
YBenuueHue MUKpockora, kpat: 64 — 1280 Okynsaperi: WF16x

Oo6mwexTuBsl: 4x, 10x, 40xs (moanpyxuHeHHbIH) PeBoabBepHas ronoBka: Ha 3
o0BbekTHBa THM MOACBETKHU: 3€pKao WK cBeTonunoa Pacnonoxenue
[OJICBETKH: BEPXHSA M HIWKHAA MaTepuan Kopyca: MeTall

[IpeameTHsIii cronmuk, MM: 90 Mctounuk muranwms: 220 B/50 'y

Uucno meranukcenei: 1

1 mr.

Ha6op OI'D o xumun

B Habop BXoasT Bechl JabopaTopHbie 3eKkTpoHHbIe 200 T, CITUPTOBKA
nabopaTtopHasi, BOpDOHKAa KOHMYECKasi, MaJIouka CTEKJIsiHHAs, mpobupka [1X- 14
(10 mtyk), cTakad BeICOKHM ¢ HOcukoM BH-50 ¢ meTko# (2 mTyKu), HUIHHIP
M3MEpUTENbHBIN 2-50-2 (CTEKIJIIHHBIN, ¢ TPUTEPTON KPBILIKOI), ITATUB JISI

npoOupok Ha 10 rHE3, 3aKUM TPOOUPOYHBIH, IITTATEITh-

1 mr.
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KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3amnum), e. u3M.

nmokeuka (3 mTyku), Ha0op (PIAKOHOB JJIsl XpaHEHHUS PACTBOPOB U PEAKTUBOB
(o6beM ¢uakona 100 M - 5 KOMITIIEKTOB 10 6 MITYK, 00beM ¢utakoHa 30 Mt -
10 KOMIUJIEKTOB 10 6 MITYK), MWIHMHAP U3MEPUTEIbHBIN ¢ HocukoM 1-500 (2
ITYKH), cTakaH BbIcokuit 500 mi (3 mTykn), HAOOp epIueit st MBIThsl IOCY/IbI
(epir 1y1st MBIThSI POOHMPOK - 3 MITYKH, €PIIl TSI MBIThS KOJIO - 3 MITYKH),
xanaT 0enblif X/0 (2 WTykn), epyaTKy pe3NHOBbIE XUMUYECKHE CTOWKHE (2
[ITYKH), OYKH 3aIUTHBIE, GUiabTpbl OymMakubie (100 mTyk), roproyee s
criupToBoK (0,33 ).

B coctaB Ha0Op BXOIAT PEAKTUBBI: AIFOMUHHM, KeJle30, COsTHAs KUCIIOTa,
METHJIOpaHXK, peHondranenH, aMMuak, epoKCUI BOJ0pOa, HUTPAT cepedpa
W Ipyrue; B 00IIeH CI0KHOCTH - 44 pa3IMUHBIX BEIIECTB, UCIIOIB3YEMBIX IS
COCTaBJICHUS] KOMILJIEKTOB PEAKTUBOB IIPH MIPOBEACHUH 3K3aMEHAIMOHHBIX
HKCIIEPUMEHTOB MO KYpCY MIKOJIBbHOW XUMUH.

YueOHas 1aboparopus Mo
HEUPOTEXHOJIOTUH

B cocTaB BXoaAT:

Cencop Tun 1 He menee 1 mrT., o6ecreynBaeT BO3MOKHOCTb PETUCTPAIUN
CUTHAJIA AJIEKTPUICCKON aKTUBHOCTH MBITII (3JeKTpoMHOTrpaMMbl, DMI').
Peructpaliis 10KHA OCYIIECTBISICTCS HEMHBA3UBHO, CYXUMU JIEKTPOIaMHU.
B03MOXHOCTBIO KPEIUIEHUS K PyKE YeJIOBEKa, UTO JOJKHO JaBaTh
BO3MOYXHOCTh PETUCTPUPOBATH IJIEKTPUIECCKYIO aKTHBHOCTH MBITIIIHI B
o0acTH, HaJ KOTOPOil pacnosiaraercs Kperienue. [lpu Hanps>KeHuu MBIIIIIbI
OJKHA OBITH 0OecreYeHa BO3MOXKHOCTh HAOMIOICHUS ITyYHOCTH CUTHAaA (T.€.
npucyrctere OMI'), mpu pacciiabaeHUN MBIIIIIHI - €€ OTCYTCTBHE.

Cencop Tun 2 He menee 1 mrT., obecrednBaeT BO3MOKHOCTb PETUCTPAIUN
curHana ¢gororietuzMmorpammsl (PI1I7) onTrueckum myTem, 3a cueT
W3MEHEHUS OTPaXEHHOT'O OT KPOBEHOCHBIX COCY/IOB CBETA, 00hEM KOTOPBIX
W3MEHSETCS O] BO3JACHCTBUEM ITyJIbCOBOU BOJTHBI. CEHCOp AOMIKEH OBITh

o0ecIieueH BO3MOXKHOCTBIO KPCIJICHUS K TOAYHICYKCE IMaJIbIld YCJIOBCKA.
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KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3amnum), e. u3M.

Cencop Tun 3 He Menee 1 mrT., o6ecrneynBaeT BO3MOXKHOCTb: PErHCTPALUN
curHana snekrpokapauorpammsl (OKI') He MHBa3UBHBIM CITIOCOOOM;
peructpauuu I, II u I1I oTBe neHMIA; MOAKIIOYEHHUS JIEKTPOJOB K CEHCOPY C
[MOMOIIIBIO COCTMHUTENIBHBIX MPOBOIOB, 000pynoBaHHbIX TouchProof
pazpeMaMu.

Cencop Tun 4 He Mmenee 1 mT. obecieunBaeT BO3MOKHOCTD: PETUCTPAIIIHI
CUTHaJa KO>KHO-TanbBaHnueckoil peakiuu (KI'P), peructpatiust koTroporo
OCYIIIECTBIISIETCS HA MOCTOSITHHOM TOKE; IMOAKIIOUEHHUS K TETy YeJIOBeKa C
[TOMOLIBIO CYXUX IEKTPOIOB, OJKIIOUYEHNE KOTOPHIX K CEHCOPY
ocymiecTBisieTcs ¢ momoiibio TouchProof pazsemos.

Cencop Tun 5 He menee 1 mrT., o6ecrneynBaeT BO3MOXKHOCTh: PErHCTPALUN
CUTHAJIa AJIEKTPUICCKON aKTUBHOCTH Mo3ra (33217) ¢ MOMOIIBI0 CYyXHUX
HEUHBA3UBHBIX 3JIEKTPOOB; PETUCTPALIUU JIEKTPUUECKON aKTUBHOCTHU PA3HBIX
n0JIel MO3ra; MOJKIIOYEHUS SJIEKTPOJOB K CEHCOPY C MOMOIIBIO
COEJIMHUTENBHBIX MPOBOIOB, 000pynoBaHHbIX TouchProof pa3bemamy;
3aKperICHUs 3JIEKTPOIOB Ha MOBEPXHOCTHU T'OJIOBBI.

Cencop Tun 6 He MeHee 1 mT., 06ecreyrBaeT BO3MOXKHOCTh: PErHCTPALUN
curHasa Koyiebanus rpyaHou kietku (CeHcop AbIXxaHus); OnpeaeacHus
JACTOTHI JBIXaHHUS.

YCcTpoicTBO 17151 cOOpa JaHHBIX OT CEHCOPOB M Mepeaul Ha TIePCOHATBHBIN
KOMIIBIOTEP 00eCTeYrBaeT BO3MOKHOCTb COOpa JAHHBIX OT MOAKIIOYSHHBIX K
HEMY CEHCOPOB M OTIPABKY MoiaydyeHHbIX NaHHbIX Ha [IK. [Togkmtoyenue
neHTpaibHoro Moyist k IIK ¢ momomrsio USB-kabens. LleHTpanbHbiil MOIYITH
“MeeT He MeHee | mIT,: ranpBaHn4ecKyro n3oisiinuio ot [1K.

LleHTpanbHBIA MOYJTh 00€CIIEYNBAET BO3MOKHOCTh OJJHOBPEMEHHOTO
[MOJKJIFOYEHHUS BIJIOTH 10 4 ceHcopoB. Kax il u3 BxoaoB LleHTpanbHOro
MOJTyJIsl UMEET ralbBaHU4ECKYI0 H30JIAIHIO (00ecnieueHre MeXKaHaIbHON

rajgpbBaHUYeCKOr n3ossinun). [lonkimrouenne ceHcopos k LleHTpansHOMY




HaumenoBaHmue 060pyz[013amm

KpaTKue NPUMEPHbIC TEXHUYECCKHUE XaAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3amnum), e. u3M.

MOJIYIIIO OCYIIECTBISIETCSI C IIOMOIIBIO CIICIIHATIM3UPOBAHHBIX PA3hEMOB THIIA
LEMO, o0ecnieunBaronux nMpaBWJIbHOCTh MOAKIIOUEHHUS pa3beMa U
CHIDKAOIIUX PUCK CIYyYalHOTO KacaHUs Pa3beMOB TOKOTPOBOISAIINX YaCTEH, a
Tak)Ke 00eCNeYNBAIOIINX 3AIIUTY OT HECAHKIIMOHUPOBAHHOTO MOJKITIOYEHHS K
[IPOU3BOJIBHBIM YCTPOMCTBAM.

Monyns «KHomka» He MeHee | miT., o0ecreuynBaeT BO3MOKHOCTh: Pa3METKH
PETHCTPUPYEMBIX CUTHAJIOB M OTMEYATh HE MEHEE 3-X Pa3IMUHBIX KaTETOPHH
COCTOSIHUI.

Y CTpOICTBO, BXOJAIIIEE B COCTAB JIAOOPATOPHH, JOJKHO 00ECIIeYNBATh
BO3MOYKHOCTh PETUCTPALIUU apTEPUATILHOTO JTaBJICHUS.

[TporpamMmmuoe obecnieuenue (nanee - [10). JlomkHo obecnieunBath
BH3YyaJIN3aIUIO0 U 00pabOTKy PErUCTPUPYEMBIX CUTHAJIOB.

[1aBHOE OKHO TIPOTPAMMBI TOJDKHO COCTOSITh M3 BKIQJ0K, KaXKIas U3 KOTOPBIX
COJIEPKUT HAOOp TpaduKoB, HEOOXOMUMBIX JJIsI OTOOpaKeHUsS TpeOyemMoit
nH(pOpMAaIIUY.

JlomkHa UMEThCS BKIIAJKa JIs1 OJTHOBPEMEHHOTO IIPOCMOTpa CUTHaIa CO BCEX
CEHCOPOB, OJTHOBPEMEHHO MOIKIIOYEHHBIX K LleHTparibHOMY MOAYITO. DTO
obecrnieunBaeT BO3MOXHOCTh MHOTOKaHAIBHOTO (TMOIUTPaPUIECcKOT0) perKumMa
paboTHI yCTpOICTBA.

Takke TOJKHBI UMETHCS BKIIAAKHU JJIS1 BU3yaJIU3allMd CUTHAJIOB OT CEHCOPOB
OMI', ©III", OKT', KI'P, 93T, cencopa AbixaHusi, KHOIIKH; a TAKKe
[POU3BOIHBIX TPaUKOB, HA KOTOPHIX BU3YATH3UPYIOTCS CrieUbUYHbIE s
TOTO WJIM MHOTO CUTHAJIA BEJTMYUHBIL.

[10 nomxHO 1aBaTh BO3MOXKHOCTh BU3yaJlU3allMui U 00paboTKu
PETHCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3anus curtania, CeKTp CUTHaJIa, aMIUTUTYTHbIA TPUTTEP

- OI1I": BU3yanu3anus CUrHala, CIIeKTpa CUTHAJA, TAXOTPaMMBI, rpaduk

yJbca
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KpaTKue NPUMEPHbIC TEXHUYECCKHUE XaAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3amnum), e. u3M.

- OKT': Bu3yanuzauus cursaia, TaxorpaMmsl, rpauk myabca

- KI'P: Bu3yanu3anus cursasia

- O0I': BU3yanu3auus curHaia, ClekTp CUrHaja, aMIuiuTyAa ajnbgda-purMma,
aMILTUTy/Aa OeTa-puTma.

- CeHcop /bIXaHUS: BU3YyaIU3alUsl CUTHAJA,

- Knomnka: Bu3yanusanus cursana pa3smeTku

[1O m0KHO UMETH BO3MOXXHOCTH KacToMu3auu 1 HacTporku [10 mis
H¢ddekTUBHOrO 0TOOpaXkeHMs rpa)uKOB: HACTPOIiKa 11BeTa, BEIOOP
[apaMeTpoB JIJIsl aHaJIn3a, BEIOOp 0TOOpaxkaeMbIX rpauKoB,
MaciutabupoBanue rpadukos. [10 101KHO UIMETh BO3MOXKHOCTD 3aITUCH U
BOCIIPOU3BE/ICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

B03M0OKHOCTh HACTPOIKHU MapamMeTpoB (GMIIBTPALUHU CUT'HAJIA C TIOMOIIBIO
(¢uIbTpa HIKHUX YaCTOT, GUIIBTPA BBICOKUX YACTOT, IIOJIOCOBOTO (PUIIBTPA,
PEXKEKTOPHOTO (PUIIBTPA.

C uenbto yno0CcTBa aHAJIM3a CUTHAJA, J0KHA UMETHCSI BO3MOYKHOCTD 3aIUCH
PETUCTPUPYEMBIX CUTHAJIOB B (Daiii1, ¢ MOCIEAYIOIeH BO3MOXKHOCTBIO UX
[OCJIEYIOLIEro Bocpou3BeieHus B JaHHOM [1O (MMUTHpYs perucTpanuio
CUTHAJIa B PeXHUME PEaTbHOTO BPEMEHH).

B cocTaBe: MeToMuecKue MaTepHUaIbl Ui YUUTEN U 00ydaromuxcs,
OINnMCcaHue MOJKIIYEHHUS CEHCOPOB Ja00paToOpru, UHCTPYKIIMU O
ucnonb3oBanuio [10, onucanue 1abopaTOPHBIX U MPaKTUYECKUX padoT,
KOTOpPOE B TOM UHUCJIE COACPKUT NIPE3ECHTALMOHHBIE MaTEPHAIIBI.
YakoBKa/KopoOKa jabopaTopuu JOJDKHA 00€CTIeUnBaTh YA00HOE XpaHEHHUE U
COJlep>KaTh MOJICKA3KU AJIs1 PACIIONOKEHHS CEHCOPOB U YCTPOICTB
nmabopaTtopuu sl yI0OHOTO UCTIOIB30BAHMS IPETIOIaBATEISIMH U

00 yUJaroIUMUCS.

TexHogorn4yeckas HaNmpaBJCHHOCTH

0.

‘O6pa30BaTeanHﬁ

’PO6OTOTCXHI/I‘IGCKI/II71 Ha60p IpCaAHa3HaA4YCH IJIs1 U3YYCHUA OCHOB

1 mr.
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KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3amnum), e. u3M.

KOHCTPYKTOP JUTS
NpPaKTUKU OJIOYHOTO
POTrPaMMHPOBAHHUS C
KOMILJICKTOM JaTYHKOB

POOOTOTEXHUKH, JETaJIeH, Y3JI0B U MEXaHU3MOB, HEOOXOAUMBIX IS CO3TaHUs
POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop nmpeacrasisier co00i KOMITIEKT CTPYKTYPHBIX AJIEMEHTOB,
COCIMHUTENBHBIX AJIEMEHTOB M dJICKTPOTEXHUIECKUX KOMIIOHEHTOB.

Ha6op mo3Bosisier cobuparth (M mporpaMMUpOBaTh COOMpPaEMbIE MOJICTIH), U3
9JIEMEHTOB BXOISIIIMX B €T0 COCTaB, MOJIEIIA MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOIMCTB C aBTOMaTHU3UPOBAHHBIM YIIPABIEHUEM, B TOM
qICIIe Ha KOJIECHOM XOJTy, @ TaK kK€ KOHCTPYKIIUH, OCHOBAaHHBIX Ha
WCIIOIb30BaHUH TIepead (B TOM YHCJIC YEPBIYHBIX M 3yOUaThIX), a TaK Ke
pBIYATOB.

CBETOJMOIHBIN MAaTPUYHBIN AUCIUICH ¢ O€IOoM MOJACBETKON HAa KOHTPOJIIEPE
KonndecTBo MopToB BBO/IA/BBIBOIA HA KOHTpOJUIepe He MeHee 6 KomuuecTBo
KHOIIOK HE MeHee 4

OO0111ee KOIMYECTBO JIIEMEHTOB: HE MeHe 520 IIT., B TOM YHCIIE:

1) mporpaMMupyeMbIii OJIOK yIIpaBiIeHHUs, KOTOPBIA MOXKET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEXHME;

2) CEpBOMOTOPBI

3) TaTYUK CUITBI

4) maTYuK pacCTOSHUS

5) naT4uK 1BeTa

6) akKyMyJIATOpHasi OaTapest

7) [lnacTukoOBBIE CTPYKTYPHBIE JIEMEHTHI, BKIIt0Uask nepPoprupoBaHHBIC
SJIEMEHTBI: 0aKu, KyOUKH, OCH U BaJbl, COEUHUTEIbHBIC AJIEMEHTHI K OCSM ,
[IIECTepHU, MPEAHA3HAYCHHBIC JIsI CO3/IaHUS YePBAYHBIX U 3y0UaThIX Tepeaad,
COEJIMHUTENIbHBIE U KPETIEKHbBIE IIEMEHTHI;

7) IlporpamMmmHOe o0ecrieueHue, UCTIOJIb3yeMOe s TPOrPaMMHUPOBAHUS
coOrpaeMbIX pOOOTOTEXHUYECKUX MOJIENIEN U YCTPOICTB, JTOCTYITHO IS

CKadYMBaHUA U3 CCTU I/IHTepHeT
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KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
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OpraHu3amnum), e. u3M.

10.

O6pa3oBaTenbHBIi  HAOOP
M0 MEXaHUKE, MEXaTPOHHKE,
1 POOOTOTEXHUKE

KoMIIeKT 17151 U3y4eHUs] OCHOB JIEKTPOHUKU U POOOTOTEXHUKU

Ha6op nomxkeH ObITh IpeAHAa3HAYECH I POBEICHUS YIeOHBIX 3aHATHI 11O
JIEKTPOHUKE M CXEMOTEXHHKE C LIEJIbI0 N3yUeHHs Hanboiiee
pacrpocTpaHeHHOH! 3JIeMEHTHON 0a3bl, IPUMEHSEMOM /1JIs1 MHKEHEPHO-
TEXHUYECKOT0 TBOPUYECTBA yUallluXCs U pa3pabOTKH yuyeOHbIX Mojenei
po6otoB. Habop H0omKeH MO3BOJIATh YUALTUMCS HA TIPAKTUKE OCBOHUTH
OCHOBHBIE TEXHOJIOTUU NPOEKTUPOBAHMSI POOOTOTEXHUYECKMX KOMILJIEKCOB Ha
npuMepe yueOHbIX Mozeneil poOOTOB, a TAK)KE H3yYUTh OCHOBHBIC
TEXHUYECKHUE PELICHUs B 00JIACTH KMOEPHETUUECKUX U BCTPAUBAEMBIX CHCTEM.
B cocTaB KOMITIEKTa JJOJHKEH BXOIUTH HA0OP KOHCTPYKTUBHBIX 3JIEMEHTOB
11 COOPKHM MakeTa MaHUIYJILIMOHHOTO po00Ta, KOMIUIEKT METAJUIMYECKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB Il COOPKH MakeTa MOOMIbLHOTro podoTta u T.11. B
COCTaB KOMIUIEKTA BXOAUT HA0OP 3JIEKTPOHHBIX KOMIIOHEHTOB Il U3y4CHHUS
OCHOB JIEKTPOHUKH U CXEMOTEXHHKH, a TAKKE KOMIUIEKT IIPUBOJOB U
NaTYNKOB PA3IMYHOIO THIIA 7S pa3pabOTKU pOOOTOTEXHHUUECKUX
KOMILIEKCOB.
B cocTaB KOMITIEKTa JOHKHO BXOJAUTH: MOTOPBI C SHKOAEPOM - HE MEHee 21T,
CepBONPHUBO]] OOJIBIION - HE MEHee 411IT, CEPBOIIPHUBO MBI - HE MEHee 21T,
nH(ppaKpacHBIN JAaTYUK - HE MEHEe 31T, YAbTPa3BYKOBOU JATYHK - HE MEHEE
31T, JaTYMK TEMIIEPATYpPhl - HE MeHee 11T, JaTYUK OCBELIEHHOCTH - HE MEHEE
11T, HabOP IEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHIEHCATOPBI,
CBETOAMOABI PA3IMYHOIO0 HOMUHAJIA), KOMILJIEKT IPOBOJIOB /7151 O€CIaeyHOro
[IPOTOTHIIMPOBAHUS, IJ1aTa OECIaeYHOr0 NPOTOTUIINPOBAHUS, AKKYMYJISATOP U
3apsAHOE YCTPOMCTBO, . B COCTaB KOMIUIEKTA JOJKEH BXOIUTh
MpOrpaMMHUPYEMbIii KOHTPOJIIEDP, MpoTrpaMMupyemblii B cpene Arduino IDE
WM aHAJIOTUYHBIX CBOOOHO pacpOCTPaHAEMBIX Cpeiax pa3pabOTKH.

[IporpammMupyeMbiii KOHTPOJUIED

1 mrr.
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KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.
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NpoGUIbHOI0 KOMILJIEKTA
(Mal0KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3amnum), e. u3M.

TTOJKeH 00J1aaTh MOPTaMU AJIs MOJIKIIFOUSHHS [IU(PPOBBIX U aHAJIOTOBBIX
ycrpoiicts, uaTepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wiu
WiFi.

B coctaB koMIIeKTa J0KEH BXOIUTh MOAY/Ib TEXHUUECKOTO 3PEHUS,
MPEACTABISIONINNA COOO0N BRIYMCIUTEIIEHOE YCTPOMUCTBO CO BCTPOCHHBIM
MUKPOIIPOLIECCOPOM (KOJI-BO sAJIEp - HE MEHEE 41T, YacToTa sapa He MeHee 1.2
[T, 06bem O3Y - He meHee 512M0O, 00beM BCTPOSHHOM NaMSTH - HE MEHEE
8I'0), nHTErpupOBaHHOW KaMepoil (MaKCUMaJIbHOE pa3pelieHre BUACONOTOKa,
nepenaBaeMoro o uatepdeiicy USB - He menee 2592x1944 en.) u
ONTUYECKON crucTeMoil. MoIyllb TEXHUYECKOTO 3PSHHSI TOJDKEH 00J1aaTh
COBMECTHMOCTBIO C Pa3IMYHBIMU MPOTPAMMUPYEMBIMU KOHTPOJIIEPAMHU C
nomortsio uaTepderico - TTL, UART, 12C, SPI, Ethernet. Monyns
TEXHUYECKOTO 3pEHUSI I0JKEH UMETh BCTPOCHHOE MPOrpaMMHOe o0ecrieyeHne
Ha OCHOBE OIEPAIIMOHHON cHCTeMbI Linux, MO3BOJISIFOIIEE OCYIIECTBISATh
HAaCTPOMKY CHCTEMbI MAIIMHHOTO 00YYCHUS MTapaMeTPOB HEHPOHHBIX CeTeH
TUTsE OOHApYKEHUST O0BEKTOB, ONPEICICHHS UX MTAPAMETPOB U JajbHeHIen
WICHTU(DHUKAITNN.

KOMIUIEKT T0JKeH 00ecrieunBaTh BOZMOKHOCTh U3YUEHUSI OCHOB Pa3paboTKu
[IPOrpaMMHBIX U alMapaTHBIX KOMIUIEKCOB MHKEHEPHBIX CUCTEM, PELICHH B
cdepe "MHTEpHET Bemel", a Takxke perieHnid B 00JacTH poOOTOTEXHHUKH,
MCKYCCTBEHHOT'O MHTEJJIEKTA U MAIIMHHOTO O0YYEHHUS.

11.

UeTthipéxoceBoit yueOHbII
poOOT- MAaHUTTYJITOP C
MOJTyTbHBIMH CMEHHBIMH
HacaJKaMn

Y4eOHbIN poOOT-MaHUTYJIATOP MPETHAZHAYCH JIJIT OCBOCHHS 00YJarOIIIMMHUCS
OCHOB pOGOTOTCXHI/IKI/I, JJIs1 TIOATOTOBKH 06yqa10mnxc;1 K BHCAPCHUIO U
MOCJICIYIOIIEMY UCTIONB30BaHUIO pOOOTOB B MPOMBIIIUIEHHOM TPOHU3BOICTBE.
KommaecTBo oceit po60Ta MaHHUITYJISATOPA - YETHIPE.

[lepemenieHne HHCTPYMEHTA B MIPOCTPAHCTBE MO TPEM OCSM JOJKHO
YIIPABJIATHCA IArOBBIMU ABUTATCIISAMMU. HaHpﬂ)KeHHe IINTaHUA I1aroBbIX

1 mr.
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nBurareieii He 6oiuee 12 B.

CepBoBHUraTeNb YeTBEPTOM OCHU TOJKEH 00eCIeunBaTh MOBOPOT
WHCTPYMEHTA.

Y1011 MOBOpOTa MAHUITYJIATOPA HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE
Menee 180 rpamycos.

J1i1a onpeiesieHys MoJIOKEeHNs MaHUTTYJISITOpa MPU TTOBOPOTE BOKPYT
BEPTUKAJIBHON OCH TOJHKEH MCIIOJIb30BATHCS IHKOJIED.

Yoy moBOpOTa 3aJJHETO Tieya MaHUIysTopa He MeHee 90 rpaaycos.

Y01 noBopoTa nepeAHero mieda Manunyiastopa He menee 100 rpagycos. J{ns
oTpezesieHus TIOJI0KEHUS 3aJHETO U MEPEIHEro Mied MaHUIYISITOpa JOJIKEH
MCII0JIb30BaThCsl TUPOCKOI. YTOJI IOBOPOTA 110 YeTBEPTOM ocH He MeHee 180
rpaaycoB.

JlokHa OBITH BO3MOXKHOCTD OCHAIIICHUSI CMEHHBIMU HacagkaMu (Hampumep,
neprkaTeNb KapaHaana win (aoMactepa, IpUcocKa ¢ CepBOABUTATENIEM,
MEXaHUYECKOE 3aXBaTHOE YCTPOUCTBO C CEPBOJIBUTATEIIEM, YCTPOMCTBO IS
NTa3epHON TPaBUPOBKH WM yCTpocTBO At 3D-ne4aTu).

JloKHA OBITH BO3MOYKHOCTD TOJKITFOUEHUS TOTIOTHUTENIBHBIX YCTPOUCTB
(Hampumep, TpaHCIOpTEpa, pelibca AJis epeMeleHus podoTa, myabTa
YIIpaBJICHUs TUTIA JHKONUCTHUK, KaMEPbl MALTMHHOTO 3PEHUsI, ONITHYECKOT0
naT4rKa, MOAYJs OECIIPOBOIHOTO JIOCTYyIA.

Po0OOT-MaHUITYTIATOP TOJIKEH 00ecrieunBaTh MEPEMEIICHNE HACAIKH B
[IPOCTPAHCTBE, AKTUBALIMIO HACATKH, BO3MOXXHOCTh MIOJyYEHUS! CUTHAJIOB OT
KaMepbl U JaTYUKOB, BO3SMOXXHOCTbD YIPaBJICHUS JONOIHUTEIbHBIMU
YCTPONCTBaMHU.

Marepuan kopmyca - almoMuHui. J[nameTp paboueii 30151 (03 yuera
HaBECHOTO MHCTPYMEHTA U 4eTBepToi ocu) He MeHee 320 mm. MHTepdeiic
noakiaroueHus - USB.

,Z[OJ'DKCH HMETh BO3MOKHOCTh aBTOHOMHOM pa6OTI)I 1 BHCHIHET'O
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YIIPaBICHUS.

YTpaBisIoIuil KOHTPOJLIEP T0JDKEH OBITh COBMECTUM CO cpenoit Arduino.
YpaBJISIOIMN KOHTPOJUIEP COBMECTHUM CO CPEJIOM MPOTPaMMHUPOBAHUS
Scratch, u si3p1k0M nporpamMmmupoBanus C.

JlomkeH obecneynBaTh MOBOPOT IO IEPBBIM TPEM OCSIM B 3a/laHHBIN YTOJI U Ha
3aJIaHHBIN YIOJI, TIOBOPOT I10 YETBEPTON OCHU HA 3aJaHHBIA YIoJl, IBUKCHHUE B
KoOpauHAThl X, Y, Z, IepeMeIleHUe Ha 3aJJaHHOE PACCTOSTHUE T10
koopauHartam X, Y, Z, neperady JaHHBIX O TEKYIIEM IOJ0KEHUH YIJIOB,
repenady JaHHBIX O TEKYIIUMX KOOpAUHATAX HHCTPYMEHTA.

JlomKeH MoAIep KUBaTh NEPEMEILIEHUE B IEKAPTOBBIX KOOPAMHATAX U YIJIax
[MOBOPOTA OCEM, C 3aIaHHON CKOPOCTHIO U YCKOPEHUEM.

Tunsl nepeMeeHni B 1EKapTOBbIX KOOpAMHATAX: ABM)KEHUE TI0 TPAEKTOPHH,
JBIOKCHHE T10 NIPSIMOM MEKIy ABYMs TOUYKaMH, IEPEIPHITMBAHNAE U3 TOUYKH U
TOYKY (IIepeHOC 00BEKTA).

12.

O6pa3oBatenbHbIN HAOOP

VTS U3YyUCHHUS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHIUUECKHUX
CUCTEM U
MaHHITYJISITAOHHBIX
poOoTOB

OO6pa3oBaTeabHbI KOMIUIEKT JOJIKEH OBITh IPEeIHA3HAYEH JIJIS U3y4EHUS
POOOTOTEXHUYECKUX TEXHOJIOTH, OCHOB MH(POPMALIMOHHBIX TEXHOJIOTUHN U
TEXHOJIOTMI MPOMBIIIJIEHHON aBTOMAaTU3alllH, & TAK)KE TEXHOJIOTHI
[IPOTOTUIIMPOBAHUA U aAAUTUBHOTO IIPOM3BOACTBA.

B cocTaB KOMIUIEKTa JOKHO BXOAUTH:

1) UnTennekTyaabHblil CEpBOMOYJIb C MHTETPUPOBAHHON CUCTEMOM
YIpaBieHUs, MO3BOJISIONIEH 00bEIUHATH CEPBOMOYIIN APYT C APYTOM I10
rocjen0BaTeIbHOMY HHTEpdeiicy - He MeHee OIIT;

2) PoO0OTOTEXHUYECKHI KOHTPOJUIEP MOAYJIHHOTO THIIA, MPE/ICTABIISIOIIHMA
c000¥i OTHOTUIATHBIA MUKPOKOMITBIOTED C ONEPAllMOHHON crcTeMoi Linux,
00BEAMHEHHBIH ¢ epupepUHbIM KOHTPOIEPOM C TOMOIIIbIO TJIATHI
pacuupenusi. PO60ToTeXHUUECKUH KOHTPOJLIEP TOJKEH YOBIETBOPS T
TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO SIZIEP BCTPOEHHOTO

MUKpPOKOMIIBIOTEPA - HE MeHee 4, TAKTOBasi 4acToTa sapa - He MeHee 1,2

1 mrr.




HaumenoBaHmue 060pyz[013amm

KpaTKue NPpUMEPHbIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosuuecTBo exnHum auisi
NPoQUIbHOr0 KOMILJIEKTA
(o0meodpa3oBare/ibHbIE
OpraHu3amnuu, He
SIBJISTIOTIIMECST
MAaJOKOMILTEKTHBIM),
el. U3M.

KoaunyecTBo exmHuI 115
NpoGUIbHOI0 KOMILJIEKTA
(Ma10KOMILIEKTHBIE
o01meoOpa3oBaTe/ibHbIE
OpraHu3anum), e. u3M.

[T, o6bem O3Y - He meHee 512 MO, nammune unrepdeiicos - SPI, 12C, 1285,
TTL, UART, PWM, tudpoBsie 1 aHAIOTOBBIE MOPTHI JIs1 IOKITIOUCHUS
BHEIIIHUX YCTPOMCTB, a Takxke WiFi mim Bluetooth mis kommyHuMKamm co
BHEIIHUMH yCTpoiicTBaMH. POOOTOTEXHHUECKUI KOHTPOJLIEP T0JKEH
o0ecreynBaTh BO3MOXHOCTh IPOTPAaMMUPOBAHHUS C IOMOIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBo6oaHO pacnpoctpansemoii cpenbl Arduino IDE, a Takxke
YIIPaBJICHUS MOJCIISIMH POOOTOTEXHUYECKUX CHUCTEM C TIOMOITbI0 cpeasl ROS.
3) BoruucnauTenbHbI MOAYIb CO BCTPOSHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 11mT. BeraucanTenbHbIA MOAYITh JOJDKEH 00J1a1aTh BCTPOCHHBIMU
11(POBBIMU TIOPTAMH - HE MEHee 1 21T U aHATOTOBBIMU MOPTAMHU- HE MEHEE
12mT. BEraucauTenbHbIN MOTYIIb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOTYJIEM
6ecripoBoiHOM cBsizu THna Bluetooth u WiFi qys co3nanus anmapatHo-
[MPOTPaMMHBIX pelIeHUH U "yMHBIX/cMapT"-yCTPOMCTB ISl pa3paboTKu
pemenuii "MHTepHeT Bemen".

BbrurcnuTenbHbIN MOAYIb TOJKEH 00J1a/1aTh COBMECTUMOCTBIO C
neprudepuitHBIMU TIATaMU 111 oAKIIoueHus K cetd Ethernet n
[MOJIKJIFOYEHHUS BHEIIHEW CUJIOBOM Harpy3KH.

4) Moaynb TEXHUYECKOTO 3pEHUs, IPEICTABIISIONINI o000 ycTpoiicTBO Ha
0a3e BBIYUCIUTEIHLHOIO MUKPOKOHTPOJUIEpA M UHTETPUPOBAHHOMN KaMepbl,
oOecreynBarolee pacrno3HaBaHue MPOCTEHINX H300pakKeHU Ha MOTyJIe 3a
C4eT COOCTBEHHBIX BBIYUCIUTEIBHBIX BO3MOXKHOCTEH - HEe MeHee 1mT; Moaynb
TEXHUUYECKOTO 3PEHHUSI TOJDKEH 00eCTIeUnBaTh BO3MOKHOCTD OCYIIECTBIIATh
HaCTPOMKY dKCIo3uInu, 6ananca 6emoro, HSV cocrapnsronux, miomaiu
oOHapy>KuBaeMoi 00J1aCcTH N300pakeHUsI, OKPYIIIOCTH OOHAPYKUBAEMON
00J1acTH N300paKEeHMSI, TIOJI0KEHNE 0OHAPY)KMBAEMBIX 001acTei
OTHOCUTEIILHO JIPYT Apyra

Mo1yllb TEXHUYECKOTO 3PEHHMSI TOJKEH UMETh BCTPOEHHBIE HHTEp(]EHCHI -
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SPI, UART, 12C unu TTL a1 KOMMYHUKALWK APYT C APYTOM WIIH
BHEIIIHUMH YCTPOWCTBAMH.

5) KommieKT KOHCTPYKTHUBHBIX 3JIEMEHTOB M3 MeTaJljia JIIsl COOPKH MOJAENN
MaHHITYJIITOPOB - HE MeHee 1 mT;

6) KoMruiekT 351eMeHTOB 17151 COOPKHM BaKyyMHOTO 3aXBaTa - He MEeHee 11mT.
OOpa3zoBaTeabHbIN POOOTOTEXHUYECKHI KOMIUIEKT TOJKEH CoJepkKaTh Habop
OMOIMOTEK TPEeXMEPHBIX MOJIeNIel Al MPOTOTUITUPOBAHUS MoIeei
MOOWMJIBHBIX 1 MAaHUITYJISIIUOHHBIX pOOOTOB pa3ianMyHOro THma. B coctas
KOMIUIEKTA JIOJKHBI BXOJUTh HHCTPYKIIMU U METOIUYECKHE YKa3aHUS 110
pa3paboTKe TPEXMEPHBIX MOJIeTIeit MOOMIIBHBIX POOOTOB, MAHUITYJISIIIMOHHBIX
POOOTOB € Pa3NIMYHBIMU TUIIAMHU KUHEMATHUKH (YrioBasi KHHEMaTHKa, MJI0CKO-
napaJijiesibHas KHHEMAaTuKa, AeibpTa-kuHemaTtnka, SCARA nnu pelyaxHast
knHeMaTuka, miatdopma Ctroaprta u T.11.). O6pa3zoBaTeIbHbIN
POOOTOTEXHUYECKUI KOMIUIEKT JI0JDKEH COJEPKaTh MHCTPYKLIUH 110
[IPOEKTUPOBAHUIO POOOTOB, MHCTPYKLUU U METOJUKHU OCYIIECTBICHUS
WHKCHEPHBIX PACUETOB MPH MPOCKTUPOBAHUY (pacueThl HATPY3KH U
MOMEHTOB, pacyeT MOIIHOCTH MPUBOIOB, pacyeT MapaMeTpOB KHHEMATUKU 1
T.I1.), MHCTPYKIIMHU TIO pa3pabOTKE CUCTEM YIPaBICHUS U IPOrPaMMHOTO
oOecreyeHus JIsl ypaBiaeHUsl poOOTaMu, UHCTPYKLUU U METOJUKHU TI0
pa3paboTKe CUCTEM YIPABJICHHUS C JIEMEHTAaMH HCKYCCTBEHHOT'O MHTEJIICKTA U
MAaIIMHHOTO OOYYCHHSI.

KomnbloTepHoe 060opynoBaHue

13.

HoyTOyxk

dopM-hakTop: HOYTOYK;

Kectkasi, HeoTK/IIOYaeMas KJIaBuaTypa: Hajauuue; Pycckas packiaaka
KJIaBHATyPhl: HATUYUE;

Jluaronasnb 5kpaHa: He MeHee 15,6 qoiMoB;

Pazpemenne sxpana: He meHee 1920x1080 nukceneit;

1 mr.
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KomnnuecTBo sinep nporneccopa: He MmeHee 4; KonuecTBo MOTOKOB: HE MEHeeE §;
bazoBas TakToBas yactora npoueccopa: He meHee 1 I'T'; MakcumanbHas
TAaKTOBas 4acToTa npoueccopa: He MeHee 2,5 I'T'n; Kam-namsates npoueccopa:
He MeHee 6 MOaiiT;

OOBeM ycTaHOBICHHOM OnepaTUBHON MaMATu: He MeHee § '6aiiT; O0bem
MOIIeP>KUBAEMOM ONEPATUBHOM MaMsTH (AJ11 BO3MOXHOCTH paCUIMpPEHus): He
MmeHee 24 ['0aliT;

O0bveM Haxkonutens SSD: He meHee 240 ['0aliT;

Bpewmst aBTOHOMHO# paboThI OT OaTapeu: He MeHee 6 yacoB; Bec HoyTOyKa ¢
YCTaHOBJICHHBIM aKKyMyJsiTopoM: He 6osee 1,8 kr; Bauemnnii uarepdeiic USB
cTangapra He Hike 3.0: He MeHee TpeX CBOOOHBIX;

Bremnnii nuarepdeiic LAN (ncmonp30BaHue MEPEXOTHUKOB HE
[IPEYyCMOTPEHO): HAJINUHE;

Hanuure monyneit u natepdeiicoB (MCIOIb30BaHNE MIEPEXOTHIUKOB HE
npeaycMmotrpeHo): VGA, HDMI;

becnipoBonas cBsizp Wi-Fi: nanmune ¢ mognepskkoii crangapta IEEE 802.11n
WM COBPEMEHHEE;

Web-kamepa: Hanuuue;

MaHunyinsaTop "Mblllb": HATUYKE;

[IpenycraHoBiIeHHAs ONepallMOHHAas cUcTeMa ¢ rpaduuecKum
[0JIb30BATEILCKUM HHTEp(eiicoM, obecrieunBatomias padboTy
PacpOoCTpaHEHHBIX 00pPa30BaTENbHBIX U 00IIECUCTEMHBIX MPUIOKEHHI:
HaJIN4He.

14.

Tenexxka-XpaHWINILE
HOYTOYKOB

THUII KOPITyca: METa,
BO3MO’KHOCThH 0€30I1aCHOT0 3aIIUIEHHOTO 3aMKOM XPaHEHHUsI HOYTOYKOB:

HaJIU4Ne;
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BO3MOKHOCTbH 3apsIKM HOYTOYKOB: HaJMUHUE, MOJIJEPKKa HOYTOYKOB U3
KOMILIEKTa MOCTaBKU;

Hanuune poyrepa Wi-Fi crangapra 802.11n unu coBpemensee: 1 mr.
Mo/Iep>KKa HOyTOYKOB U3 KOMIUIEKTa MOCTaBKH;

KOJINYECTBO HOYTOYKOB: OT 6 IITYK, OJIEP>KKa HOYTOYKOB U3 KOMILIEKTa
[MOCTABKU;

Hanpspkenne nutanus: 220B\500;

[ToTpebnsemast MomHOCTh, BT (Makcumym): 2500; ITorpebnsieMsbrit Tok, A
(makcumym): 12;

J{muHa mHypa 3JIEKTPONUTaHUs: OT 2,5 METpa;

3anmra oT NepeHanpsKeHns, KOPOTKOTO 3aMbIKaHH: HAJIMUNE;

Koneca 111 nmepeABM>KEHUS ¢ TOPMO30M: HAJIMYHE.
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