MMPO®UJIBHBIN KOMILJIEKT OBOPYJIOBAHUSI

HauMeHnoBaHue
000py10BaHuUs

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KosnuecTBo equHuL 1JIs1
npo¢ujILHOrO
KOMILIEKTa

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

KonuuecTBo equnun ajst
npo¢ujILHOrO
KOMILJIEKTA

(MaJIOKOMILIEKTHbIE
o0ueodpa3oBaTebHbIE
OpPraHu3alnuu), ei. U3M.

BA3OBAS (OBA3ATEJ/IBHAS YACTD)

ECTeCTBeHHOHay'—IHaﬂ HanpaBJI€CHHOCTD

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

ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKaxX MO OMOJIOTUU B
OCHOBHOM IITKOJIC ¥ IPOEKTHO-HCCIICTOBATEIBCKON e TSIIEHOCTH YIaIHXCSI.
Kommnekranus: becnpoBoiHOM MyIbTUIATYUK 10 OMOIOTHH € 6-10
BCTPOCHHBIMH JTATYUKAMHU:

JlaTuuk BiaaxHOCTH ¢ auarna3zoHom usmepenus 0...100%

JlaTauk OCBEIIEHHOCTH C JWAITa30HOM M3MEpEHHUs He yxe ueM ot 0 110
180000 1k

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

JlaTuuk TeMmepaTyphl ¢ TUana3oHOM U3MEpeHHsl He yke yeM oT -20 10
+140C

JlaTuuk 3IeKTPONPOBOAUMOCTH C AMANAa30HAMU U3MEpEeHHsI He yke 4eM oT 0
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKkCMm

JlaTuuk TeMmepaTypbl OKpYy>Karollei cpeibl ¢ IUana3oHOM U3MEPEHHUs He
yxe yeM oT -20 no +40

Axceccyapbl:

Ka6ens USB coennHUTENBHBIN

3apsigHOE yCTpoiicTBO ¢ KabeneM miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoi 1abopaTopuu
[{udposas BupeokaMepa ¢ METALTHYCCKUM IMTATHBOM, Pa3peIlicHUE HE
menee 0,3 Mnukc

[IporpamMmmMHoe obecrieueHue

Metoanyeckue pekoMmeHaanuu ve menee 30 padot

YnakoBka




HauMeHnoBaHue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

Hanuuue PYCCKOA3ZBIYHOTO caiita MNOAACPIKKHU, HAJIMINEC BUACOPOJINKOB.

Hudposast maboparopust
M0 XUMUHM (yueHHUYecKas)

ObecrieunBaeT BBIMIOJIHEHUE JTA0OPATOPHBIX padOT MO XUMUH Ha YPOKax B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIIbCKOM IEITEIbHOCTH yUalTUXCsl.
Komruiekramnus:

becnipoBoHOM MYIBTHAATYHMK IO XUMUHU C 4-MSI BCTPOCHHBIMU JTATYMKAMH:
Hatuuk pH ¢ nuanaszonom nsmepenus He yxe yem ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIEpaTyphl (TEpMONAPHBI) ¢ JUana30HOM U3MEPEHUS
He yxe yeM oT -100 go +900C

JlaT4MK AJIEKTPONPOBOAUMOCTH C AUANa30HAMU U3MEPEHUs HE yxe 4eM OT ()
10 200 MmxCwm; ot 0 1o 2000 MxCwum; ot 0 o 20000 MkCwm

JlaTuuk TemmepaTypsl IJIATUHOBBIN C IMATa30HOM U3MEPEHUS HE y)KEe YeM
ot -30 o +120C

OTaenbHbIe JATYUKHU:

JlaT4yuK ONTUYECKON IIIOTHOCTH 525 HM

AKceccyapsl:

Ka6ens USB coeqnHUTENbHBIH

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 dKCILTyaTanuy MuGpoBoii 1abopaTopun

HaGop nmabopatopHoii 0OCHaCTKH

[IporpamMmmMHoe obecrieueHue

MeTtoaudeckue pekomeHaanuu He menee 40 padot

Hannune pycckosi3pIMHOTO caiiTa MOAACPKKU

Hanuune Bugeoposukos.




HauMeHnoBaHue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

[udposas nmadopaTopus
no usuke
(yueHuueckas)

ObecrieunBaeT BBIIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3UKH.
Kommnekranus:

BbecripoBoHOM MyIbTUAATUMK 110 (PU3UKE C 6-10 BCTPOCHHBIMU TaTYHKAMU:
[{udpoBoii JaTYHK TEMIIEPATYPHI C JUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 no 120C

udposoii gaT4rK aOCOTIOTHOTO IABJICHUS C TUATa30HOM U3MEPEHUS HE
yxke ueM oT 0 1o 500 klla

JlaT4rK MarHUTHOTO TOJISl C AMANa30HOM U3MEpPEHUs He yke uyeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHUs He yxke ueM oT -2 10 +2B
oT -5 g0 +5B; ot -10 no +10B; ot -15 g0 +15B

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

JlaTuMk akcenepoMeTp ¢ NoKa3aTelIsIMU He MeHee ueM: +2 g; +4 g; £8 g
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coeqnHUTENbHBIHI

3apsiiHOe ycTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHncTpykTop a1 mpoBeieHus: 3KCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoit 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAePKKH

Hanuune Buaeoponnkos.

Komnb

I0TepHOE 000pYy/10BaHUE

4.

Hoyt0yx

dopMm-(hakTop: HOYTOYK;




HauMeHnoBaHue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

XKectkas, HeoTKIIIOUaeMasi KaBUaTypa: HaJlu4ue;

Pycckas packiiagka kjiaBuaTyphl: HaJIUuUeE;

Jnaronanb sKkpaHa: He MeHee 15,6 T1oiMOB;

Pa3pemenue sxkpana: He MmeHee 1920x1080 nuxceneit;

KonunuecTBo sinep mporeccopa: He MeHee 4;

KonnyecTBO MOTOKOB: HE MeHee §;

bazoBas TakToBas yactoTa npoueccopa: He menee 1 ['T;
MakcumanbHasi TAKTOBas 4acToTa mpoieccopa: He menee 2,5 ['T';
Kami-mamsate mporeccopa: He MeHee 6 MOaii;

O0beM yCcTaHOBIIEHHOM ONepaTUBHOM MaMsITH: He MeHee 8 ['0aiiT;
O0Bem noaepKUBaeMOi onepaTUBHOM MaMATH (11 BO3SMOKHOCTH
pacmmupenus): He MmeHee 24 ['0aiT;

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

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

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

Bueunuit unrepgeiic LAN (ucnoiab30BaHuE NMEPEXOIHUKOB HE
MIPEYCMOTPEHO): HAIUYHE;

Hannuune momyneit u uatepdeiicoB (MCIOMb30BaHNUE TTEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;

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

Web-kamepa: Hamuuue,

Manunynsatop "Mbllb": HATNYKE,

[IpenycranoBneHHas onepauoHHas CUCTeMa ¢ rpaduuecKum
MOJIb30BaTEILCKUM HHTEpdeiicom, obecnieunBatomnias paboTy

pacrnpocTpaHEHHBIX 00Pa30BaTEIbHBIX M OOIIECUCTEMHBIX MPUIOKECHHINA:




HauMeHnoBaHue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTa

(MaJI0KOMILJIEKTHbIE

ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJ’lOKOMHJ’IeKTHLIM), opralmsamm), €. U3M.
el. U3M.
HaJu4ue.
Tun ycrpoiictBa: MOV (pyHKIIUM 11e9aTH, KOMUPOBAHUS, CKAHUPOBAHNUA);
®opmar Oymaru: He MeHee A4;
5 M®YV (npunrep, ckanep, | L[BeTHOCTB: uepHO-OEBI; | e | e
' KOITHP) TexHoMOTHA MeUaT: JazepHas ' '
MakcumanbHoe paspemienue nedat: He meHee 1200%1200 touexk;
Wurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHNOJHUTEJBHOE OOPYJOBAHHUE
EcTecTBeHHOHay4YHasl HANPABJIEHHOCTD
ObecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUU B
OCHOBHOI IIIKOJIE U TPOEKTHO-UCCIIEI0BATENbCKON e TEIbHOCTH YUaIUXCS.
Kommekranus: becipoBoiHON MynbTUIATYHUK 1O OMOIOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JaTunk BnaxkHocTH ¢ quanazoHoM uzmepenus 0...100%
JlaTuuk OCBEIIEHHOCTH C AMANa30HOM U3MEPEHHUs He yxe ueM ot 0 110
180000 1k
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH
Hudposas nadoparopust | JlaTuuk TemMreparypsl ¢ AUANa30HOM H3MEPEHHS He ke 4eM oT -20 1o
1. 1o Ouosoruu +140C 1 mr. 1 .
(yueHuueckas) JlaTuuk 31eKTPONpPOBOAUMOCTH C AMANa30HaMU U3MEpEeHHUsI He yxke ueM oT 0

110 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MKCMm

JlaTauk TeMIepaTypbl OKpYKaroMel cpeIbl C TUara30HOM H3MEPEHUS He
yxke yeM oT -20 no +40

AKceccyapsl:

Ka6ens USB coequHUTENBHBIHI

3apsiiHOE yeTpoicTBO ¢ kKaberem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoi 1abopaTopuun




HauMeHnoBaHue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

[Mudposas BureokaMepa ¢ METANIMYECKUM IITATUBOM, pa3pelIeHue He
menee 0,3 Mnukc

IIporpammHoe oOecnieueHue

Metoanyeckue pekoMmeHaanuu ve menee 30 pador

YnakoBka

Haynune pycckos3pIYHOTO caiiTa Mo iep KKK, HATMYUE BUAECOPOIUKOB.

[udposas nabopaTopus
M0 XUMUHM (yueHHUYecKas)

ObecrieunBaeT BBIIIOJIHEHUE JIA0OPATOPHBIX padOT IO XMMUM HA YPOKaX B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEI0BATENbCKON JESATENIHOCTH YUaIUXCA.
Komruiekramnus:

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

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMONAPHBIi) ¢ AMANa30HOM U3MEPEHUS
He yxe 4eM oT -100 o +900C

JlaTuuk 31EeKTPONpPOBOAUMOCTH C AMAa30HaMU U3MEpeHHsI He yke ueM oT 0
10 200 MmxCwm; ot 0 g0 2000 MxCwum; ot 0 o 20000 MkCwm

JlaTuuk Temneparyphl MJIaTHHOBBIN C TMAaNa30HOM U3MEPEHMS HE YKE UeEM
ot -30 o +120C

OTtnenpHbIE JATYUKU:

JlaT4yuK ONTUYECKOM IJIOTHOCTH 525 HM

AKceccyapsl:

Kab6ens USB coennHuTEeNbHBIN

3apsiiHOE yeTpoicTBO ¢ kKabeinem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaliuy HudpoBoi 1abopaTopuu

HaGop nmabopatopHoii 0OCHaCTKU

[IporpamMmMHoe obecrieueHue

Metoaunyeckue pekoMeHaanuu He menee 40 pador

Hannune pycckosi3pIMHOTO cailTa MogAePKKU

1 .

1 .




HauMeHnoBaHue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

Hannune Buaeopoamkos.

Hudposas maboparopust
1o ¢usuke
(yueHunueckas)

OObecnieunBaeT BHINIOJIHEHUE SKCIIEPUMEHTOB IO TeMaM Kypca (pH3UKH.
Komruiekramnus:

BecripoBogHOM MyJIETHAATUUK 110 PU3UKE C 6-F0 BCTPOCHHBIMH JTaTYHKAMHU:
[udpoBoii gaTynk TeMIEpaTyphl ¢ AUAMA30HOM U3MEPEHHSI HE YK€ YeM OT -
20 mo 120C

udpooii gaTunk aOCOTIOTHOTO JABJICHHS C JUAMa30HOM U3MEPEHUS He
yxe ueM ot 0 10 500 kIla

JlaTyuk MarHUTHOTO TOJIS C TMANIa30HOM U3MEPEHUS He yxke 4eM oT -80 110
80 mTn

JlaTuuk HampspKEHU ¢ AMana3oHaMu U3MEPEeHUs He yxKe ueM oT -2 110 +2B ;
oT -5 1o +5B; ot -10 no +10B; oT -15 mo +15B

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

JlaTuuk akcenepoMeTp ¢ oKa3aTelsIMHU He MeHee yeM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coeqnHUTENbHBIH

3apsiiHOE yeTpoiicTBO ¢ kKabernem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHcTpyKkTOp AT TPOBEICHUS SKCIICSPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoi 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtoauueckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAePKKH

Hannuue BUACOpPOINKOB.

1 .

1 .

[udposas mabopaTopus
no pusuonoruu

ObecrnieunBaeT MPOBEACHNUE UCCIIEOBaHUS 110 (YHKIIMOHUPOBAHUIO
4esoBedeckoro oprauusma. Komminekranus: becripoBogHol MyIbTHAATYNK

1 mrr.

1 mIT.




HauMeHnoBaHue
00opynoBaHus

KpaTkue npumepHble TeXHHYECKHE XapaKTePUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

(mpo(UIBHBIA YPOBEHB)

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

JlaTuuk mynbca ¢ 1uana3oHoM u3MmepeHus He yxxe 4yem ot 30 no 200 yu/mMun
JlaTyuk TeMnepaTypsl Teja ¢ AMana3oHoM H3MEPEHHs He Y)Ke 4eM oT +25 110
+40C

JlaT4rK 4acTOTHI ABIXaHUS C AUANA30HOM H3MEpeHus He yxe ueM ot 0 10
100 uukII0B/MHUH

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

OTtnenpHBIE YCTPOMCTBA:

Hatuuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 o +300 mMB)
Haruuk pH ¢ auanazonom usmepenus He yxxe uem ot 0 10 14 pH

JlaT4uK cuioMep ¢ ArarnazoHoM H3MepeHus He yxke uem ot -40 mo 40 H
JlaTuyuk OCBEIIEHHOCTH C AMAa30HOM H3MEpeHUs He yxe ueM ot 0 110
180000 nx

AKkceccyapsl:

KaGens USB coequHUTENBHBIH

3apsHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTop A1 poBeieHus IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTauy HudpoBoii 1abopaTopuu
ITporpammHoe oOecrieueHue

Meroandeckue pekomeHaanuu He Mmeree 20 paboT

Hanunuue pycckosi3pI9HOTO caifTa MOIAePHKKU

Hannune Buaeopoankos.

Hudposas naboparopust
TI0 3KOJIOTHH

ObecnieurBaeT MPOBEICHUE YIEOHOTO SKOJIOTUUECKOTO MOHUTOPHHTA
WHCTPpYMEHTAILHBIME MeTo1aMu. Habop npumeHsieTcs mpu u3yuyeHuu
9KOJIOTUH, OMOJIOTUN, XUMHH, TeoTrpaduu ¥ IPUPOJOBEICHHS, a TAKKE JIIS
WHIWBUYATBHBIX UCCICIOBAHUS U MIPOCKTHOW ACSATEITHHOCTH MIKOJIHHUKOB.

1 .

1 .




HauMeHnoBaHue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

Komrmiekranus: becnpoBoiHON MyTbTHIATYHUK O IKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-F0 BCTPOCHHBIMU JTATINKAMHU:

JlaTuyuk HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

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

JaTuuk BnaxkHocTH ¢ quanazonom uzmepenus 0...100%

JlaTuyuk OCBEIIEHHOCTH C AMAa30HOM U3MEpeHus He yxe ueM ot 0 110
180000 nx

JlaTuuk TeMmnepatypsl ¢ [Uana3oHoOM U3MepeHHs He yxke ueM oT -20 10
+140C

JlaTuuk 3IeKTPONPOBOJAUMOCTH C AHAa30HAMU U3MEpEeHHsI He yke ueM OT 0
1o 200 MxkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCm

JlaTuuk TeMmepaTypbl OKpYysKarollei cpeibl ¢ IUana3oHoM U3MEPEHHUs He
yxe ueM oT -20 1o +50C

OTtnenbHBIC JATYUKH:

Jlatauk 3ByKa ¢ QyHKIIMEH MHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 I'm mo 8 xI'1;

JlaTurK BIAQXKHOCTH TOYBHI C TMANIa30HOM U3MEPEeHUs He yxe yeM oT 0 10
50%

JlaTauk Kuciopoaa ¢ auamna3zonom m3mepenus ot 0 1o 100%

JlaT4yuK ONTHYECKON IIIOTHOCTU 525 HM

Jatuuk ontudeckoi mioTHocTy 470 HM

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

JlaTuuk OKHcH yriiepoja ¢ [uana3oHoM n3MepeHus He yxxe uyem ot 0 no 1000
ppm

Axceccyapbl:

Kabens USB coennHHUTENBbHBIN (2 IIT.)
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3apsiiHOe yeTpoicTBO ¢ kKabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepokeHb JUIs 3aKPEIUICHHS JaTYNKOB B IITATHBE

Kpartkoe pykoBOACTBO 10 KCILTyaTanuu udpoBoii madopatopun
[TporpammHoOe obecrieueHme

Mertoanyeckue pekoMeHaanuu ne menee 20 pador

YnakoBka

Hanume pyccKOsS3bIMYHOTO caifTa IMoIAepKKU, HATNYNE BUICOPOIIHKOB.

Muxkpockon uuppoBoit

Tun Mukpockorna: OuoJIOrHIecKui

Hacanka Mukpockona: MOHOKYJISIpHast
Ha3znauenue: nabopaTopHbIit

Meron uccienoBaHus: CBETIIOE MOJIE
Martepran ONTHKN: ONTHYECKOE CTEKIIO
YBenn4yenne MUKpockora, kpat: 64 — 1280
Oxynsaper: WF16x

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

Tun noxCBEeTKU: 3epKajo WU CBETOIHOL
Pacnono)xeHne noJICBETKN: BEPXHSISI U HUKHSISA
Marepuan kopmyca: MeTail

[IpeamerTHslit cronuk, MMm: 90

Ncrtounuk nutanus: 220 B/50 'y

Yucno Meranukceneu: 1

1 mrr.

1 .

Ha6op OI'D o xumun

B nabop BxozasT Becsl 1aboparopHsble anekTpoHHbIe 200 T, CIUPTOBKA
nabopaTopHas, BOPOHKA KOHHUYECKasl, MaJovKa CTeKJIsHHAas, npooupka I1X-
14 (10 wTyk), ctakaH Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
WIMHAP U3MEepUTENbHBIN 2-50-2 (CTeKIITHHBIN, C IPUTEPTON KPBIIIKON),
MTaTUB T Mpooupok Ha 10 rHE3 N, 32KUM MPOOUPOYHBIH, IIATEIThb-

1 mrr.

1 mrr.
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nokeuka (3 mryku), Ha0op (PIAKOHOB ISl XpaHEHUS PACTBOPOB H
peakTuBOB (00beM (hakoHa 100 Mt - 5 KOMIUIEKTOB 110 6 ITYK, 00bEM
¢dnaxona 30 mi - 10 KOMIUIEKTOB 10 6 IITYK), UAIUHAP U3MEPUTETHHBIN C
HocukoM 1-500 (2 mtyku), ctakan Beicokuit S00 M (3 mTyku), HaOOp
epIIeii 1711 MBIThS TOCYABI (€pII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JJIsI
MBITBSI KOJIO - 3 IITYKH), Xanart 0eibii x/0 (2 ITYyKH), IepYaTKi Pe3MHOBBIC
XUMHYECKHE CTOWKHE (2 MITYKH), OYKU 3alUTHBIC, GUIBTPEI OyMaKHbIC
(100 mwrtyk), roproyee ains cnuptoBok (0,33 m).

B coctaB Ha0op BXOIAT peaKTUBbI: AIIOMHHHUIM, Kele30, COISIHASI KUCIIOTa,
METHIIOpaHXK, peHondrarent, aMMHaK, MePOKCHI BOJIOPOIa, HUTPAT
cepeOpa u Apyrue; B o0OLIeH CI0KHOCTH - 44 pa3IUYHBIX BEILECTB,
WCIIOJIB3YEMBIX JIJISI COCTABIICHUS KOMIUIEKTOB PEAKTHBOB IPH MPOBEACHUN
HK3aMEHAIIMOHHBIX YKCIIEPUMEHTOB 10 KYpCy ITKOIHHONW XUMHUU.

VYuebnas naboparopus
110 HEUPOTEXHOJIOTUH

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

Pemcrpaum{ AO0JIKHA OCYIICCTBIACTCA HCUHBA3UBHO, CYXUMU JJICKTPOJaMMU.

B03M0OXXHOCTBIO KpPEIUIEHHS K PYKE YEJIOBEKA, YTO JOJKHO 1aBaTh
BO3MOKHOCTB PETUCTPUPOBATH DJIEKTPUUECKYIO aKTUBHOCTH MBIIIIIIHI B
o0actu, HaJ KOTOPOH pacmosaraercs Kpemienue. [Ipyu HanpsskeHun
MBIIIIIBI JJOJKHA OBITh 00€CTIeueHa BO3MOKHOCTh HAOIIOICHUS TYIHOCTH
curHana (T.e. npucyrctsue OMI'), mpu paccaabIeHUN MBIIIIIHI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecrneynBaeT BO3MOXHOCTb PETUCTPALIUN
curHaia goromieruzmorpammsl (PIII") onTuyeckum myrem, 3a cyer
M3MEHEHHUS OTPAKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETa, 00beM KOTOPBIX
W3MEHSETCS MO BO3CHCTBHUEM TYJIbCOBOM BOJTHBI. CEHCOp AOMKEH OBITh
obecrniedeH BO3MOKHOCTBIO KPEIUICHHUS K MOAYIICYKEe MabIla YeIOBEKa.

1 mrr.

1 .
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Cencop Tun 3 He menee 1 mT., o0ecreynBaeT BO3MOKHOCTD: PETHCTPALIUN
cur”aia snexrpokapanorpammsl (OKI') He ”HBa3UBHBIM CIIOCOOOM;
peructpauuu I, II u Il oTBe1eHMI; TOAKIIFOYEHUS DIIEKTPOIOB K CEHCOPY C
MOMOIIIBIO COSMHUTENBHBIX MIPOBOOB, 000pyaoBaHHbIX TouchProof
pazbemMami.

Cencop Tun 4 He menee | mT. 0becredrBaeT BO3MOXHOCTh: PETUCTPALIUN
CUTHaJja KoxkHO-ranbBannueckoil peakuuu (KI'P), peructpanus kotoporo
OCYULIECTBJISAETCS HAa IOCTOSIHHOM TOKE; MOJKJIFOUYECHHUS K TEJIy YEJIOBEKa C
MOMOIILBIO CYXHUX 3JIEKTPOAOB, MOJKIFOUEHUE KOTOPBIX K CEHCOPY
ocytectisiercs ¢ nomouipto TouchProof pazbemos.

Cencop Tun 5 e menee 1 mr., o6ecrnedrnBaeT BO3MOXKHOCTb: PErUCTpalun
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTH Mo3ra (D317) ¢ moMouIbIo CyXuX
HEWHBA3UBHBIX 3JIEKTPOJOB; PETUCTPALUU IIEKTPUUECKON aKTUBHOCTHU
Pa3HBIX J0JEH MO3Ta; MOIKIFOUYEHHS JJIEKTPOAOB K CEHCOPY C IIOMOUIBIO
COEJTMHUTENBHBIX NPOBOIOB, 000pynoBaHHbIX TouchProof passemamu;
3aKpEIUICHUS JJIEKTPOJOB HA IIOBEPXHOCTH I'OJIOBBHI.

Cencop Tun 6 He menee 1 mT., o6ecrnedrnBaeT BO3MOXKHOCTb: PErUCTpalun
cUrHaza kojebanus rpyaHoi kiaeTku (CeHcop IbIXaHus); ONpeIeIeHUs
YacCTOTHI JAbIXaHUSI.

YcTpoiicTBo /it cOopa TaHHBIX OT CEHCOPOB U Mepeiayl Ha MePCOHAIbHBIN
KOMITBIOTEp 00ecTeuynBaeT BO3MOKHOCTh cOOpa TaHHBIX OT MOAKIIOYEHHBIX
K HEMY CEHCOPOB M OTIPaBKy Nosy4eHHbIX AaHHBIX Ha IIK. [logkmrouenne
nenTpanbHoro moayis k I1K ¢ momometo USB-kabens. LlenTpanbHbIit
MOJyJIb UMEET HE MeHee | mIT,: rabBaHn4ecKyro u3ossuuio ot [1K.
LleHTpanbHBIi MOAYIIb 00€CTIEYMBAET BO3MOXXHOCTH OJTHOBPEMEHHOTO
MOJKJIFOYEHUS BIJIOTH 10 4 ceHcopoB. Kaxplii 3 BXxoa0B LleHTpanbHOro
MOJIYJISI UMEET TaJlbBAaHUYECKYI0 M30JISAIHIO0 (00ecTieueHue MeKKaHAITbHOM
rajibBaHUYECKOM n3ossiun). [logkimodenne ceHcopos K L{eHTpanpHOMY
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MOJTyJIFO OCYLIECTBISIETCS C IIOMOLIbIO CIIEUATN3UPOBAHHBIX PA3bEMOB
tuna LEMO, o6ecreunBaronux npaBuIbHOCTb TOJKIIOUYEHUS pa3beMa U
CHIDKAIOIIMX PUCK CIYy4alHOTO KacaHUs pa3beMOB TOKOIPOBOSAIIUX
9acTeil, a TakyKe 00eCIIeYNBAIONINX 3aIIUTY OT HECAHKIIMOHHPOBAHHOTO
MOJIKJIFOYEHUS K IPOU3BOJIBHBIM YCTPONUCTBAM.

Monynpe «KHonka» He MeHee | 1mT., o6ecrieunBaeT BO3MOKHOCTD: Pa3METKH
PETUCTPUPYEMBIX CUTHAJIOB M OTMEYATh HE MEHee 3-X pas3iIMuHbIX KaTeropuu
COCTOSIHUM.

YcrpoiicTBo, BXOASIIEE B COCTaB JIaOOPaTOPUH, JOKHO 00ecrieunBaTh
BO3MO>KHOCTb PETHUCTPAIN apTEPUATIbLHOTO JaBICHHUS.

[IporpammHuoe obecnieuenue (nanee - [10). JlomkHo obecrieunBaTh
BU3yaJIU3AIUI0 U 00pa0OTKY PErUCTPUPYEMBIX CUTHAJIOB.

I'maBHOE OKHO IPOTrpaMMBbI JOJKHO COCTOSITh U3 BKJIAIOK, KaXaas U3
KOTOPBIX COJIEPKUT HAOOP rpaduKoB, HEOOXOTUMBIX ISl OTOOPAKEHUS
TpedyeMoii nHpopmanuu.

JlomkHa UMeThCS BKIIAAKA /1711 OTHOBPEMEHHOT'0 POCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOAKIIOUEHHBIX K [[eHTpanbsHOMY MOIyIIIO.
OT10 0becrneuynBaeT BO3MOKHOCTh MHOTOKaHAJIBHOTO (TIOJIUTrpaduyecKoro)
pexuma paboThl yCTpOHCTBA.

Taxke TOMAKHBI UMETHCS BKJIAJKH JIJIS1 BU3yaJIM3allMd CUTHAJIOB OT CEHCOPOB
OMT, ®III', OKT', KI'P, D3I, cencopa apixaHusi, KHOIKH; a TAKKE
MIPOU3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CHIELU(PUUHbIE [T
TOTO WJIK MHOTO CUTHAJIA BEJINYUHBI.

[1O nomxHO naBaTh BOZMOXKHOCTH BU3yaJIU3allMi U 00paboTKH
PETUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3anus CUTHaJA, CIEKTP CUTHAJIA, aMIUIUTYIHbII TPUITEp

- OI1I': Bu3yanu3alys Curaaia, ClieKTpa CUrHaja, TaxorpaMMBl, Tpaduk
yJbCa
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- OKT': Bu3yanusanus CUTHAJA, TAXOTPAMMBI, rpaduK myabca

- KI'P: Bu3yanu3anus cursaia

- OOI': Bu3yanu3anus CUTHaNA, CIIEKTP CUTHAJIA, aMIUTUTYAa anb(a-puTMma,
aMIuInTya 6era-purMma.

- CeHCOp JIbIXaHus: BU3yalu3alys CUTHATIA,

- Knomnka: Bu3yanuzaius curaana pa3MeTKu

[1O noKHO UMETh BO3MOXKHOCTH KacToMu3aiuu u Hactpoiku [10 nms

3¢ peKkTUBHOrO 0TOOpaXKEeHUs rPaUKOB: HACTPOIKA IIBETA, BHIOOD
napaMeTpoB IS aHATIN3a, BBIOOP 0TOOpakaeMbIX rpauKoB,
MacitabupoBanue rpadukos. [10 101KHO UMETh BO3MOKHOCTD 3aIUCH U
BOCIIPOU3BEJIEHUS] PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MoKHOCTh HACTPOIKM MapaMeTpoB GUIBTPALUU CUTHAJIA C TIOMOIIBIO
¢uIbTpa HIXKHUX YacTOT, GUIIbTPA BBICOKHUX YACTOT, IOJIOCOBOTO (PHIIbTPA,
PEKEKTOPHOTO (QUIIBTPA.

C uenbo yno0CTBa aHaIM3a CUTHAJIA, TOJIKHA UMEThCS BO3MOKHOCTh
3aIllUCH PETUCTPUPYEMBIX CUTHAIIOB B (haili, ¢ mocneayromei
BO3MO>KHOCTBIO UX MOCJIEAYIOLIEr0 BOCIIpon3BeAeHus B JaHHOM 110
(MMUTHPYSI pETUCTPALIMIO CUTHAJIA B PEKUME PEATTLHOI'O BPEMEHH).

B cocrase: MeToanueckre MaTepuaibl A1 yUUTENS U 00ydaromuxcs,
OIMCaHKUEe MOJKIIOUEHHS] CEHCOPOB JIa00PATOPUH, HHCTPYKIIMU O
ucnosnbs3oBanuio [10, onrcanue 1abopaTOPHBIX U MPAKTUYECKUX PadoT,
KOTOPOE B TOM UHUCIIE COAEPIKUT MTPE3EHTALIMOHHBIE MAaTEPUAJIBL.
YnakoBka/kopoOKa J1abopaTopuH JT0JKHA o0ecriednBaTh yI00HOE XpaHEHUE
U coJiepKaTh MOJCKA3KH /7Sl pacIoJIOKEHUs CEHCOPOB U YCTPOMCTB
nabopaTopuu A1l yI0OHOTO HCIIOJB30BaHMS MTPEN0IaBaTeIIMU U
00yJaronuMucs.

TexHoJ0rN4YecKas HalIpaBJCHHOCTb

9.

‘ OO0pazoBarenbHBIN

‘ PoGoToTexHnueckuii HaOOp MpeaHa3zHaueH JUIsl U3yUEHHs] OCHOB

1 mrr.

1 mIT.
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KOHCTPYKTOp JAJIst
IPaKTUKU OJIOYHOTO
IPOrpaMMUPOBAHUS C
KOMIUIEKTOM JaTYNKOB

POOOTOTEXHUKH, JETANICH, Y3JI0B 1 MEXaHU3MOB, HEOOXOMMBIX JIJIS
CO3JIaHMsI POOOTOTEXHUYECKUX YCTPOUCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCIMHUTEIIBHBIX 3JICMEHTOB U 3JICKTPOTEXHHUYECKMX KOMITOHEHTOB.
Hab6op mo3BossieT cooupats (i MporpaMMHPOBATh COOMpPAEMBbIC MOJICIH ), U3
3JIEMEHTOB BXOSIINX B €70 COCTaB, MOJICTH MEXaTPOHHBIX U
POOOTOTEXHUYECKHX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIIPABICHUEM, B
TOM YHCJIE Ha KOJIECHOM XOJly, & TaK kK€ KOHCTPYKIIU/, OCHOBaHHBIX Ha
UCIIOJIb30BAHUY Tepe/iad (B TOM YKCIIC YEPBIYHBIX U 3y0UaThIX), & TaK Ke
pBIYaroB.

CBETO/AMO/IHBIN MaTPUYHBIN JUCIUICH ¢ OEJION TOJICBETKON Ha KOHTPOJUIEpe
KonnyecTBo nopToB BBOAA/BBIBOJIA HA KOHTPOJUIEPE HE MeHee 6
KonnuectBo kHOMOK HE MeHee 4

OO11ee KOIMYECTBO IEMEHTOB: He MeHe 520 1IT., B TOM YuCIIe:

1) mporpaMMupyeMslii 010K yrpaBieHUs, KOTOPBIH MOXET paboTaTh
aBTOHOMHO U B TIOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) maT4MK CHITBI

4) naT4uK paccTOSHUS

5) maT4uK 1BETA

6) akkymynaTopHas OaTapes

7) IlnacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKIIFOUast meppopupoBaHHBIC
AJIEMEHTHI: OaNKH, KyOUKH, OCH M BaJIbl, COCTUHUTEIBHBIE AJIEMEHTHI K OCSM
, IIECTEPHU, NpeIHa3HAYEHHbIE /ISl CO3aHUs YEPBIUHBIX M 3y0UaThIX
nepeaay, COeTUHUTEIbHBIC U KPETICKHBIE AIIEMEHTHI;

7) IlporpamMmMHoOe obecrieueHne, UCIoIb3yeMOoe I POrpaMMUPOBAHUS
coOMpaeMbIX POOOTOTEXHUYECKUX MOJIETICH U YCTPOMCTB, TOCTYITHO IS
CKauMBaHUs U3 ceTu MHTepHeT




KoanyecTBO eqIMHUI 1151

npo¢ujILHOrO KosmyecTBo equHun 1J1s1
KOMILJIEKTa npo¢uJILHOIO
Ne Haumenosanue Kparkue npuMepHbIe TEXHHYECKHE XaPaKTEePHCTHKH (0bureoGpasoateaHyie fomrierra
obopyaoBaHus OpraHu3anmm, He (MaJIOKOMILJIEKTHBIE
ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJIOKOMILIEKTHBIM), OpraHu3aNuM), eJ. H3M.
e/l. U3M.

KoMIUIeKT 1715t i3ydeHust OCHOB AJIEKTPOHUKH U POOOTOTEXHUKH

Ha6op nomxeH ObITh peAHa3HAYEH AJIs TPOBEACHUS YUeOHBIX 3aHATUHN IO

QJICKTPOHHUKE U CXCMOTEXHUKE C LCJIIbIO U3YUCHUA HauoOoJee

pacrpoCcTpaHEHHOH AJIEMEHTHOM 0a3bl, IPUMEHSAEMOM JJIs1 MH)KEHEPHO-

TEXHUYECKOTO TBOPYCCTBA YUANTUXCS U Pa3pabOTKH YIeOHBIX MOJICIICH

pO6OTOB. Ha60p AOJIKCH MO3BOJIATH YHAIIUMCA Ha ITPAKTUKE OCBOUTH

OCHOBHBIE TEXHOJIOTHH MPOEKTUPOBAHUS POOOTOTEXHUYECKUX KOMILJIEKCOB

Ha IIpuMepe y‘Ie6HBIX MOI[GJ'IGﬁ pO6OTOB, a TaKKC U3YyUUTb OCHOBHBIC

TEXHUYECKHE PEIICHUS B 0071aCTH KHOCPHETUYECKUX U BCTPAMBACMBIX

CHCTCM.

B cocrtaB xomIiekTa JOJIZKCH BXOOUTH Ha6op KOHCTPYKTUBHBIX 2JICMCHTOB

JJIA C60pKI/I MaKeTa MAHUTTYJIIHUOHHOT'O po60Ta, KOMIUICKT METAJINIMYCCKUX

O6pa3zoBaTenbHBIN HAOOP | KOHCTPYKTUBHBIX DJIEMEHTOB ISl COOPKU MaKkeTa MOOMIILHOTO po0OTa U T.II.
10 10 MCXaHHUKC, B cocrtaB xomIiekTa BXOAUT Ha60p QJICKTPOHHBIX KOMIIOHCHTOB IJIA 1 mr 1 mr

MEXaTPOHHKE U
pPOOOTOTEXHUKE

M3YUYEHHS OCHOB DJIEKTPOHHUKH U CXEMOTEXHUKH, & TAKKE KOMIUIEKT
MPUBOJOB M JaTUUKOB Pa3IMYHOI0 THUIIA AJIS pa3pabOTKU
POOOTOTEXHUYECKIX KOMITJIEKCOB.

B cocraB koMITIeKTa JOKHO BXOJUTh: MOTOPHBI C 3HKOAEPOM - HE MEHEee
21T, CepBONPUBOJ] OOJIBIION - HE MeHee 41T, CEpBONPUBO MaJIbIi - HE
MeHee 21T, HH(PPAKpaCHBIN TaTUUK - HE MeHee 31T, yIbTPa3ByKOBOM
JaT4YHK - HE MeHee 31IT, JaTYUK TeMIIepaTyphl - He MeHee 11T, JaT4uK
OCBEIICHHOCTH - HE MeHee 11T, Habop IEKTPOHHBIX KOMITOHEHTOB
(pe3ucTopbl, KOHAECHCATOPHI, CBETOAMOIBI PA3IMYHOTO HOMUHAJIA),
KOMIUIEKT TPOBOIOB JTsi OeCriacyHOr0 MPOTOTHITMPOBAHUS, TIIaTa
OecraeyHOro MPOTOTUITMPOBAHUS, AKKYMYJISITOP U 3apsiIHOE YCTPOICTBO, .
B cocraB xoMITIeKTa JOKEH BXOIUTH MPOTPAMMHPYEMBIA KOHTPOJLIED,
nporpammupyemsiii B cpesie Arduino IDE unu ananornyasix cBo0601HO
pacrpocTpaHsieMbIX cpefax pa3paboTku. [IporpamMmmupyemslil KOHTpoIIED
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JOJKEeH 00J1aaTh MOPTaMu JIJIsl HOJKITIOYEHHS IM(PPOBBIX U aHATIOTOBBIX
ycrpoiicts, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth v
WiFi.

B cocraB komruiekTa J0KEH BXOUTh MOAY/Ib TEXHUYECKOTO 3PEHUS,
MIPEICTABISAIONINI cOO0M BRIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO SIZIEP - HE MeHee 411IT, YacToTa si/ipa HE MEHEe
1.2 I'Tu, o6sem O3V - He menee 512M06, 00beM BCTPOCHHOM IMaMSTH - HE
MmeHee 81°0), HHTErpHPOBaHHON KaMepoi (MaKCUMaIIbHOE pa3pelieHue
BUJICOTIOTOKA, NepenaBaemoro no untepdeiicy USB - He menee 2592x1944
€/1.) ¥ ONTHYECKON cucTeMoi. Moay/ib TEXHUUECKOTO 3pEHUS 10JIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU POTPAMMHUPYEMBIMU
KOHTpOoJuIepaMu ¢ momortbio uaTepdericos - TTL, UART, 12C, SPI,
Ethernet. Monynb TEXHHUECKOTO 3pEHHUSI TOIKEH UMETh BCTPOSHHOE
porpaMMHOE o0ecIiedyeHre Ha OCHOBE OIEepallMOHHON cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBIISATH HACTPOMKY CHUCTEMBI MAIITMHHOT'O O0Y4YEeHUS
rapaMeTpOB HEMPOHHBIX ceTel /Isi OOHAPYKEHUS 0OHEKTOB, OTPEICICHUS
WX MapaMeTpoB U JalbHEHIIeH HIeHTU(DUKAIINH.

KommiekT nomken obecneynBaTh BO3MOXKHOCTh U3YUCHHSI OCHOB
pa3paboTKu MPOrPaMMHBIX U allapaTHBIX KOMILIEKCOB HHKEHEPHBIX
cucteM, pemreHuii B chepe "MHTEepHET Bemieit", a Takke penieHunil B 00JacTi
POOOTOTEXHHUKH, UCKYCCTBEHHOTO MHTEJIEKTA M MAIIUHHOTO O0YYEeHHSI.

11.

UYetsipéxoceBoit
y4eOHbII po0OoT-
MaHUIYJIATOp C
MOZYJIbHBIMH CMEHHBIMH
HacaJKaMu

Y4eOHbIi poOOT-MaHUITYIIATOP MPEeIHA3HAYEH JIJISI OCBOCHUS
00yJaronMMHUCs OCHOB POOOTOTEXHUKH, VISl TIOJITOTOBKH OOYYAFOIINXCS K
BHEJPEHUIO U MTOCIEAYIONIEMY UCIIOIb30BAHUIO POOOTOB B MTPOMBIIITIEHHOM
MIPOU3BOJICTBE.

KomnmuaecTBo oceit poboTa MaHUITYIIATOPA - YETHIPE.

[lepemenienne MHCTPYMEHTA B TPOCTPAHCTBE MO TPEM OCSIM JTOJIKHO
YIIPABJIATHCA IAarOBLIMU ABUTATCIIAMMU. HanmeeHHe IINTaHUusA M1aroBbIX

1 .

1 .




HauMeHnoBaHue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exuHuI A5
npo¢uJILHOIO
KOMILIEKTA

(MaJI0KOMILJIEKTHbIE
o0ueodpa3oBaTebHbIE
OpraHM3almn), . U3M.

nBurareieii ue oonee 12 B.

CepBoaBHraTenb UeTBEpTONH OCH JOJKEH 00ecrieuuBaTh OBOPOT
UHCTPYMEHTA.

VYroi noBopoTa MaHHMITYJIATOPAa HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE
menee 180 rpamaycos.

JUia onpeniesieHus OJI0KEHUS MaHUITYJISITOPA IIPU IIOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJKEH HMCIOJIBb30BaThCS DHKOJIEP.

¥Yron noBopoTa 3aHEro mieda MaHuIysisTopa He MeHee 90 rpaxycos.

VYroJs moBopoTa nepeaHero mieya MmaHumyisaropa He mexee 100 rpamycos.
JUia onpeiesieHus OJI0KEHUS 3aJHETO U IIEPEIHETO IIeY MaHUITYJIsITOpa
JIOJKEH HCII0JIb30BAThCS THPOCKOIL. YTOJI MOBOPOTA 10 YETBEPTOM OCH HE
MeHnee 180 rpaaycos.

JlomkHa OBITH BO3MOXKHOCTB OCHAIIIEHUSI CMEHHBIMU HacajKkaMH (Hampumep,
Jiep KaTeNb KapaHaala uid Giomacrepa, IpUCcoCcKa ¢ CepBOIBUTaTENIEM,
MEXaHMYECKOE 3aXBaTHOE YCTPOICTBO C CEpPBOJBUTATENIEM, YCTPOMCTBO 1Is
Ja3epHOM IpaBUPOBKU WM YCTPOHCTBO /Ui 3D-nedat).

JlomkxHa ObITH BO3MOXKHOCTD MOAKIIOUYEHHUS JJOTIOJIHUTENbHBIX YCTPOUCTB
(HampuMep, TpaHCIOPTEPa, peibca AN MepeMenieHns poboTa, myabTa
yIpaBiIeHUs TUMA JHKOUCTUK, KaMEPhl MAIIMHHOTO 3PEHHUS, ONITUYECKOTO
JaT4rKa, MOJyJsi 0€CIIpOBOIHOIO AOCTYTIA.

PoboT-MaHuIyIATOp 10JIKEH 00ecTeunBaTh NepeMelieHne Hacalky B
MIPOCTPAHCTBE, aKTUBALIMIO HACAIKH, BO3MOYKHOCTb MOJIy4YE€HUSI CUTHAJIOB OT
KaMephbl U JaTYUKOB, BO3MOYKHOCTD YIIPABIEHUS 1ONOJHUTEIbHBIMU
YCTPONCTBAMM.

Marepuan kopmyca — amoMuHuid. J[namerp paboueit 30HbI (6e3 yuera
HaBECHOTO MHCTPYMEHTA U ueTBepToit ocn) He MeHee 320 mM. UHTepdetic
nojkaouenus — USB.

JIOJKeH UMEeTh BO3MOKHOCTh aBTOHOMHOM paOOThI M BHEIITHETO




KoanyecTBO eqIMHUI 1151

npo¢ujILHOrO KosmyecTBo equHun 1J1s1
KOMILJIEKTa npo¢uJILHOIO
HaumenoBanue (o0ureodpa3oBaTe/IbHbIE KOMILJIEKTA
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHCTUKH
obopyaoBaHus OpraHU3aIMM, He (MaJI0KOMIJIEKTHBIE
ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJIOKOMILIEKTHBIM), OpraHu3aNuM), eJ. H3M.
e/l. M3M.
yIpaBiIcHUI.
YnpaBnsomuid KOHTPOILIep AOKEH ObITh COBMECTUM CO cpenoit Arduino.
VYIpaBiasomui KOHTPOJJIEP COBMECTHM CO CPEAOU MPOTPAMMHUPOBAHUS
Scratch, u s3pikoM porpammupoBanus C.
JlomkeH obecrieunBaTh MOBOPOT IO TIEPBBIM TPEM OCSIM B 3aJIaHHBIA YTOJI U
Ha BaﬂaHHHﬁ yroiJi, moBOpoOT I10 quBepToﬁ OCH Ha 38.)1&HHBII71 yroii,
JBH>KEHUE B KOOpIHUHATHI X, Y, Z, IepeMeNIeHUE Ha 3aJJaHHOE PACCTOSHUE
10 KOOpAUHATaAM X, Y, Z, nepeaavy JaHHbIX O TCKYIICM ITOJIOKCHUU YTJIOB,
nepenady JaHHBIX O TEKYIIUX KOOpAUHATaX MHCTPYMEHTA.
JlomkeH noaiepKuBaTh MEPEMEIICHUE B IEKAPTOBBIX KOOPAUHATAX U yriax
IIOBOPOTA OCEM, C 3aJAaHHOU CKOPOCTBIO U YCKOPEHHUEM.
Tursl nepeMemeHI/Iﬁ B JACKAPTOBBIX KOOpAWHATAX: IBUKCHHUC 110
TPaeKTOPHUH, ABUKEHHE MO MPSIMON MEXKITY IBYMSI TOUKAMM,
MepenphITiBaHNe U3 TOYKU U TOUKY (IEPEHOC OOBEKTA).
O6p830BaTeHLHLIﬁ KOMILIICKT AOJIKCH OBITE MNpeaAHa3HauYCH JIA U3YUYCHUSA
POOOTOTEXHHUUECKUX TEXHOJIOTHI, OCHOB WH()OPMAITMOHHBIX TEXHOJIOTUN U
TEXHOJIOTHH HpOMBIH.U'ICHHOﬁ aBTOMaTu3aluu, a TaKxXeC TEXHOJOr Ui
o NPOTOTUIIHPOBAHUS U aJAUTUBHOIO IIPOU3BOJICTBA.
Ob6pa3oBarenbHbIif Habop P p ok P a
B cocrtaB xomIiekTa JOJIZKHO BXOAUTL:
JUIA U3yYECHUSA o o o
1) MHTenneKTyanbHbIH CEPBOMOIYIb C HHTETPUPOBAHHON CHCTEMO
MHOTOKOMITOHCHTHDBIX MIpaBJIECHHUs, IO3BOJIAIONIEH 00BENNHATE CEPBOMOLYIIN T C TOMIIO
12. POOOTOTEXHHYECKUX yrip ’ B Ybell P YT APYE € 2Py I mr. 1 mrr.
CHCTEM 1 IMOCJICI0BATCIIBHOMY I/IHTep(i)eI/Icy - HEC MCHEC 6HIT,
2) PoboToTexHn4ecKuil KOHTPOIJLJIEP MOTYIBHOTO THIIA, TPEACTABIISIONINN
MaHUITYJIAIIMOHHEBIX N N N o
pPOGOTOR co00¥ OTHOTIIIATHBI MUKPOKOMIIBIOTEP C OTEPAIIMOHHOM cucTemoit Linux,

00BETMHEHHBIH ¢ Tepu(epUiHBIM KOHTPOJIEPOM C TIOMOIIBIO TIIATHI
pacirpenus. POO0TOTeXHUYECKHI KOHTPOJUIEP TOJIKEH YAOBIETBOPATH
TEXHUUYECKUM XapaKTePUCTUKAM: KOJI-BO SIIEP BCTPOCHHOTO
MUKPOKOMITBIOTEpA - HE MEHEE 4, TAKTOBAs YacToTa sjipa - He MeHee 1,2
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I'Tu, o6bem O3Y - He meHee 512 MO, nanuune unrepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, niudpoBbie 1 aHAIOTOBBIE TIOPTHI JIJIs
MOJIKJIFOUEHUS BHEIIHUX YCTPOUCTB, a Takke WiFi unu Bluetooth s
KOMMYHHMKAIMHU CO BHEIIHUMHU ycTpolicTBaMu. PoOoToTeXHUUECKUi
KOHTPOJUIEP JOJDKEH 00eclieunBaTh BO3MOXKHOCTD IPOTPaMMUPOBAHUS C
oMoIIbI0 cpeacTB si3p1koB C/C++, Python u cBoOo1HO pacmipocTpaHsiemMoit
cpeas! Arduino IDE, a Taxke ynpaBieHUs] MOAETSIMU POOOTOTEXHUYECKUX
CUCTEM ¢ ToMmoIkio cpeasl ROS.

3) BerunciuTenbHblit MOAYIb CO BCTPOCHHBIM MHUKPOKOHTPOJLIEPOM - HE
MeHee 1T, BeraucanTtenbHbi MOAYITh JOMKEH 001a1aTh BCTPOSHHBIMU
1(GPOBBIMU IOPTAMU - HE MeHee 1 21T U aHaJIOrOBBIMU OPTAMHU- HE MEHEe
12mT. BeraucauTensHbIi MOTYJIb TOJDKEH 00J1a71aTh BCTPOSHHBIM MOTYJIEM
6ecripoBosiHOM cBsi3u THIa Bluetooth u WiFi qyis co3nanus anmnapatHo-
MIPOrPaMMHBIX pelIeHuH U "yMHBIX/CMapT"-yCTPOMCTB JIIsl pa3paboTKU
pemienuit "MuatepHer Bemen".

BoruncnuTenbHbIi MOAYIIb T0JKEH 001a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU IIIATaMu A7 noAKItoueHus Kk cetu Ethernet u
ITOAKJIIOUEHUS] BHEIIHEW CUIIOBOM HATPY3KH.

4) Monynb TEXHUUECKOTO 3peHHS, PEICTABISIONINN COO0H yCTPOWCTBO Ha
0a3e BBIYUCIUTEIHHOIO MUKPOKOHTPOJUIEpA U UHTEITPUPOBAHHOMN KaMephl,
obecreynBarolee pacro3HaBaHue MPOCTEUIINX H300paKeHN Ha MOJTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEIbHBIX BO3MOXKHOCTEHN - HE MeHee 11IT;
Moy TeXHUYECKOTO 3pEeHuUs 10JKEeH 00ecrieunBaTh BO3MOKHOCTh
OCYIIECTBIISATh HACTPOUKY IKCIO3UIIMH, Oatanca 6enoro, HSV
COCTABIISIOLINX, IIOLIAIM OOHAPYKMBAeMOU 0071acT N300paKEeHHUS,
OKPYTJIOCTH OOHApYKMBaeMOM 00J1aCTH N300PaKEHHUSI, TIOJI0KEHUE
oOHapyKUBaeMbIX 00J1aCTEl OTHOCUTENBHO IPYT JApyra

Moy TEXHUYECKOTO 3PEHUS OJDKEH UMETh BCTPOCHHbIE HHTEep(EHiCHI -
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SPI, UART, 12C unu TTL a1 KOMMyHUKAIUK APYT C IPYTOM WIIH
BHEUIHUMH YCTpOICTBaMH.

5) KoMIIeKT KOHCTPYKTHBHBIX 3JIEMEHTOB U3 METAJLIa I COOPKU MOJIEIN
MaHUIYJISITOPOB - HE MEHee 111T;

6) KoMmIuiekT 351eMeHTOB 151 COOPKH BaKyyMHOT'O 3aXBaTa - He MeHee 11iT.
OO0pazoBaTenbHBIN POOOTOTEXHUYESCKHI KOMIUICKT JIOJDKEH COACPKATh
Habop OMOIHMOTEK TPEXMEPHBIX MOJIETICH JIJIsl MPOTOTUIHPOBAHUS MOJIEIeH
MOOMIJIBHBIX ¥ MAaHUITYJISIIIMOHHBIX pOOOTOB pa3IMyHOro THIA. B cocTas
KOMIUIEKTA JIOJKHBI BXOJIUTh MHCTPYKIIUU U METOJIMYECKUE YKa3aHUS IO
pa3paboTKe TPEXMEPHBIX MOJIeNIe MOOMIBLHBIX POOOTOB,
MaHMITYJIIHUOHHBIX pOOOTOB C PA3JIMYHBIMU TUIIAMU KHHEMATUKHU (YIJI0Bast
KMHEMAaTHKa, IUIOCKO-TlapajielbHasi KHHEMaTHKa, eJIbTa-KUHEMAaTHKa,
SCARA wiu pelyakHasi KHHeMaTtuka, niaargopma Ctroapra u T.11.).
OO6pazoBaTebHBIN POOOTOTEXHUUECKUI KOMIUIEKT JOJIKEH COJIEPKATh
MHCTPYKILIHHU IO IPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMU U METOIUKU
OCYILIECTBIICHUS] MHKEHEPHBIX PAacUu€TOB MPU MIPOEKTUPOBAHUH (pacdeThbl
Harpy3kyd 1 MOMEHTOB, pac4eT MOIIHOCTH ITPUBOJIOB, paciyeT apaMeTpOB
KMHEMATUKHU U T.I1.), THCTPYKIIMH 110 pa3pabOTKe CUCTEM YIPABICHUS U
MIPOrPaMMHOT0 oOecrieueH s JUIsl yIpaBiieH!s] poOOTaMu, HHCTPYKIIUU U
METOJIMKH IO pa3paboTKe CUCTEM YIPaBIEHUS C dJIEMEHTAMU
HCKYCCTBEHHOT'O MHTEJJIEKTAa U MAIIMHHOTO 00Y4YEeHHUS.

Komnb

I0TepHOE 000pYy/10BaHUE

13.

Hoyr6yk

dopm-PakTop: HOYTOYK;

XKecTkas, HeoTKIIIOUaeMas KJIaBUaTypa: HaJTu4ue;
Pycckast packianka KinaBuaTyphl: HAJTHYHE,
JluaroHanb skpaHa: He MeHee 15,6 11oiMoB;
Pazpemenue sxpana: e menee 1920x1080 nukceneit;

1 mrr.

1 mrr.
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KonuuecTBo sinep npoieccopa: He MeHee 4;

KomnnyecTBO MOTOKOB: HE MeHee §;

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

O0beM yCcTaHOBIIEHHOM ONEepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O06beM noaaepKUBaEMOM ONepaTUBHOM MaMsATH (7151 BO3MOKHOCTH
pacmpenusi): He MmeHee 24 ['0aiT;

O6mwem Hakomnurenns SSD: He menee 240 1'0aiiT;

Bpewmst aBToHOMHO# paboThI OT OaTapen: HE MeHee 6 YacoB;

Bec HOyTOYKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOpOM: He 6osnee 1,8 Kr;
Buemnuit untepgeiic USB crangapra He Huxe 3.0: He MeHee Tpex
CBOOOHBIX;

Bueunuit unrepgeiic LAN (ucnoiab30BaHuE EPEXOIHUKOB HE
IPESYCMOTPEHO): HAINYHE;

Hanuuune monyneit u uatepdeiicoB (MCIoNb30BaHUE TIEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

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

Web-kamepa: Hanuuue,

Manunynsatop "Mbllb": HATNYKE,

[IpenycranoBneHHas oneparuoHHas cucTemMa ¢ rpaduuecKum
MOJIb30BaTEILCKUM HHTep(eiicoMm, obecnieunBaromias padboTy
pacnpocTpaHEHHBIX 00Pa30BaTEIbHBIX M OOIECUCTEMHBIX MPUIIOKEHHN:
HaJIN4HeE.

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THUI KOpITyca: MeTa;

BO3MOKHOCThH 0€30MacHOr0 3alIUIEHHOTO 3aMKOM XpaHEHUs HOYTOYKOB:

HaJIn4ue;

1 mr.

1 mr.
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BO3MOXXHOCTb 3apsIKM HOYTOYKOB: HaJTM4Ke, OJIJIEPyKKa HOYTOYKOB U3
KOMILJIEKTa MOCTABKU;

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

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, NOJJepKKa HOYTOYKOB U3 KOMIUIEKTa
MOCTaBKH;

Hanpsokenne muranus: 220B\500';

[Torpebnsiemas MmomHOCTh, BT (Makcumym): 2500;

[ToTpebnsemslii Tok, A (MakcumyM): 12;

JlIvHa MIHYypa JIEKTPONUTAHUS: OT 2,5 METpa;

3ammra OT nepeHanpsHKeHMs, KOPOTKOTO 3aMbIKaHUs: HAJTMYHE;
Koneca i nepeiBUKEHUs: C TOPMO30M: HaJIMYHE.




