MPOPUJIBHBIN KOMILIEKT OBOPYJOBAHUSA

TABJIALIA Ne2

HauMeHnoBaHue
000py10BaHuUsI

KpaTKne NPUMEPHBbIC TEXHUYIECCKHE XaPAKTEPUCTUKHA

KoanuecTBo exHuL Ais
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He
SIBJISIIOIL M eCS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo exuHuL As
npo¢ujILHOro
KOMILIEKTa

(MaJ10KOMILIEKTHBIE
o0ueo0pa3oBaTebHbIE
OpraHM3aluu), . U3M.

BA3OBAS (OBA3ATEJIBHAS YACTD)

ECTeCTBeHHOHay'—IHaﬂ HaNnmpaBJIC€HHOCTb

[udposas nmadopaTopus
1. 1o Ouosiorun
(yueHuueckas)

ObecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUU B
OCHOBHOM IITKOJIC ¥ IPOEKTHO-HCCIICTOBATEIBCKON e TSIIEHOCTH YIaIHXCSI.
Kommnekranus: becnpoBoiHO# MyIbTUIATYUK 110 OUOIOTHH € 6-10
BCTPOCHHBIMH JTATYHKAMH:

JaTuuk BiaaxkHOCTH ¢ AuanazoHoM uzMepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C IMAINa30HOM M3MepeHus He yxke ueM ot 0 110
180000 1k

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

JlaTuuk TeMmepaTypsl ¢ qUana3oHoOM U3MEpeHus He yxe yeM oT -20 1o
+140C

JlaTuuk AIEeKTPOMPOBOIUMOCTH C IUaNla30HAMU U3MEPEeHus He yxe 4yeM oT 0
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MxCm

JlaTuuk TeMmepaTypbl OKpYy>Karollei cpeibl ¢ IUana3oHOM U3MEPEHHUs He
yxke gem ot -20 1o +40

AKceccyapsl:

Ka6ens USB coeauHuTENbHBII

3apsiHOE yCTPOMCTBO ¢ kKabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu HudpoBoit 1abopaTopuu
[{udposas BumeokaMmepa ¢ METAJUTMYECKUM IITATUBOM, pa3pelieHue He
menee 0,3 Mmukc

[IporpamMmmMHoOe obecrieueHue

MeTtoauueckue pekomeraanuu He MeHee 30 paboT

VYmakoBka




HauMeHnoBaHue
00opynoBaHus

Kpatkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE

ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJ’lOKOMHJ’IeKTHLIM), opraﬂnsaunn), €. U3M.
el. H3M.
Hanuume pycckosi3pI4HOTO cailTa moAep>KK1, HATHYUE BUICOPOIUKOB.
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT MO XUMUH HA YPOKaX B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIIbCKON IEITEIbHOCTH yUalUXCsl.
Komruiekramnus:
becnipoBoHOM MYIBTHAATYHMK IO XUMUHU C 4-MSI BCTPOCHHBIMU JTATYMKAMH:
Hatruuk pH ¢ nuanazonom uzmepenus He yxe yem ot 0 1o 14 pH
JlaTuuk BbICOKOM TemnepaTypsl (TEpMONApHBI) C TMana30HOM U3MEPEHUS
He yxe yeM ot -100 go +900C
JlaTauK 2JIEKTPOTPOBOIUMOCTH C TMAINIa30HAMU H3MEPEHUs He yxe 4yeM oT O
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MkCm
JlaTunk TemmnepaTypsl IJIATHHOBBIN C TUANIa30HOM U3MEPEHHUS HE Y)Ke YeM
ot -30 o +120C
Hudposas maboparopust
OtnenbHBIC JaTYNKU: 3 wr. 2 1T,
Mo XUMHH (ydeHHYecKast) .
JlaT4rMK ONTHYECKOM IIIOTHOCTH 525 HM
AKceccyapsl:
Kabens USB coenmuuuTensHbIi
3apsiiHOE yCTPOMCTBO ¢ Kaberem miniUSB
USB Ananrep Bluetooth 4.1 Low Energy
Kpatkoe pykoBoJCTBO 10 3KCIUTyaTanuu nudpoBoii 1adbopaTopun
Hab6op nabopaTtopHoii oOcCHacTKH
[IporpamMmmMHoe obecrieueHue
MeTtoauueckue pekomenaanuu He MeHee 40 pabot
Hannune pycckosi3pIMHOTO caiiTa mOAAePKKH
Hanuune Buaeoposnkos.
[Mudposas naboparopus | ObecriedrBaeT BHIOTHEHUE SKCIIEPUMEHTOB TI0 TEMaM Kypca (pU3UKH.
o ¢pusnKe Kommnekranus: 3 . 2 mir.

(yaeHudeckasi)

BecnipoBoHON MYITBTHIATYHK TI0 PHU3HKE C 6-F0 BCTPOSHHBIMU TATYNKAMU:




HauMeHnoBaHue
00opynoBaHus

Kpatkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3aluu), . U3M.

[udpoBoii gaTyuk TeMIepaTypsl ¢ AUAMa30HOM U3MEPEHUSI HE y)KEe YeM OT -
20 o 120C

udpooii gaTunk aOCOTOTHOTO 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 go +10B; ot -15 o +15B

JlaTuuk Toka He yxe 4eM oT -1 1o +1A

JlaTuuk akcenepoMeTp C moka3aTesIIMU He MeHee ueM: +2 g; +4 ¢; +8 g
OTtnenpHBIE YCTPOMCTBA:

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

AKkceccyapsl:

Kab6ens USB coennuuTenbHBII

3apsaHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KoHcTpykTOop /17151 TpOBEACHUS SKCIIEPUMEHTOB

KpaTkoe pykoBOoACTBO 10 3KCIUTyaTalu Hu(poBoi 1abopaTopuu
ITporpammHoe oOecrieueHue

Metoanueckue pekomenaaiuu (40 padboT)

Hannune pycckos3bI9HOTO caifTa moIep:KKu

Hannune Buaeopoankos.

Komnn

OTEepHOE 000pyA0BaHUE

Hoyr6yk

®opm-dakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMas KIIaBUaTypa: HAJIUINE;
Pycckas packiagka KiIaBuaTypsl: HaIUUKE;
Juaronans 3kpaHa: He MeHee 14 1r0iiMOoB;
Paspemenne skpana: He MeHee 1920x1080 nukceneit;




HauMeHnoBaHue
00opynoBaHus

Kpatkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

(o0ureodpa3oBaTe/IbHbIE
OpraHu3anmm, He

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE

ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJ]OKOMIIJIeKTH])IM), opraﬂnsaunn), €. UH3M.
€. U3M.
KonuuecTBo simep nmpoliieccopa: He MeHee 4;
KomnuectBO MOTOKOB: HE MeHee 8;
bazoBas takToBas yactoTa nporeccopa: He menee 1 ['T;
MakcumMasbHas TAKTOBas 4acToTa mpoueccopa: He menee 2,5 I'T'i;
Kam-mamsate mporieccopa: He MeHee 6 MOauT;
O0beM yCTaHOBJIEHHOM OnepaTUBHOM maMsTu: He MeHee 8 ['0aiiT;
O0Bem monaep >KuBaeMoi ONepaTHBHOMN MaMATH (17151 BO3MOYKHOCTH
pacmmpenus): He menee 24 ['GaiiT;
O60bem Hakonurels SSD: ne menee 240 I'0aiir,
Bpewmst aBToHOMHO# paboTh! OT OaTapeu: He MeHee 6 Jacos,
Bec HOyTOYyKa C yCTaHOBJIEHHBIM aKKyMYyJIiTOpoM: He Gosee 1,6 kr,
Buemnuit untepgeiic USB crannapra He Huke 2.0: He MeHee ABYX CBOOOHBIX.
Buemnnit untepgeiic LAN (B ciiydae oTCyTCTBHS Ha KOPITyce, IPEAOCTABIATh
Ethernet amanrrep USB-RJ-45);
Hanwmuue monyneit u uatepdericoB (MCIOIb30BaHNE TIEPEXOTHIUKOB HE
npexycmotpeno): VGA, HDMI,
becnipoBoanas csa3p Wi-Fi: nannune ¢ nogaepxkoit cranaapra IEEE 802.11n,
WA COBPEMEHHEE;
Web-kamepa: Hamume;
Manunynsitop "MbIIb": HAJTUYKE,
IIpenycranosnennast OC ¢ rpaduuecKuMm Mojb30BaTeIbCKUM HHTEpdeiicom,
obecrneunBaromas padoTy pacpoCTpaHEHHBIX 00pa30BATEIIBHBIX U
00IIIECUCTEMHBIX MTPUIOKEHUH: HAIUYHE.
Tun yctpoiictBa: MOV (dpyHKUMHN neyaTH, KOMMPOBaHUS, CKAHUPOBAHU);
®opmar Oymaru: He MmeHee A4;
M®V (npunrep, ckanep, | [[BeTHOCTb: YepHO-OEIbIii; 1 e 1 e

KOITUD)

TexHonorus neyaru: JrazepHas
MaxkcuManbHoe paspemienue neuatu: He MeHee 1200x1200 Touex;
Wurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.




HauMeHnoBaHue
00opynoBaHus

Kpatkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3aluu), . U3M.

JOINOJIHUTEJIBHOE OBOPYTOBAHHUE

ECTeCTBeHHOHaquaH HanpaBJE€HHOCTb

[udposas nmabopaTopus
1. 1o Ouosiorun
(yueHunueckas)

ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT HA YpOKax MO OMOJIOTUU B
OCHOBHOI IITKOJIE U TPOEKTHO-UCCIIET0BATENbCKON JETEIbHOCTH YUAIIHXCA.
Kommnexranus: becipoBoiHON MynbTUIATYUK 110 OMOJIOTHH € 6-10
BCTPOCHHBIMH JTaTYUKAMHU:

Jatunk BnaxxHoctu ¢ Auanazonom uzmepenus 0...100%

JlaTuyuk OCBEIIEHHOCTH C IMala30HOM U3MepeHus He yxxe uem ot 0 110
180000 nx

Hatuuk pH ¢ nuanazonom uzMepenust e yxxe uem ot 0 1o 14 pH

JlaT4uk TemmepaTyphl ¢ AHana3oHOM H3MepeHus He yxe ueM oT -20 110
+140C

JlaTauk 2JIEKTPOTPOBOIUMOCTH C IMAINIa30HAMU H3MEPEHUs He yxe 9yeM oT O
110 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 1o 20000 MkCm

JlaTauk TeMIepaTypbl OKPYKaroIIeH CpeIbl C TUAa30HOM H3MEPEHUS He
yke yem oT -20 o +40

AKceccyapsl:

Kab6ens USB coennnutensHbIn

3apsiHOE yCTPOMCTBO ¢ Kaberem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoit 1abopaTopuun
[Mudposas BuIeOKaMepa ¢ METAJUTMYECKUAM IITATHBOM, pa3pelieHue He
menee 0,3 Mmukc

[IporpamMmmMHoe obecrieueHue

MeTtoauueckue pekomeraanuu He MeHee 30 pabot

YnakoBka

Hanwuaune pyccKosI3pI9HOTO caifTa MO ICPKKH, HATMIHUE BUICOPOTHUKOB.

1 mrr.

1 mrr.

2. [udposas nabopaTopus

ObecrieunBaeT BBIIOJIHEHUE JTAOOPATOPHBIX pabOT MO XMMHUHU Ha YpOKax B

1 mrr.

1 mrr.




HauMeHnoBaHue
00opynoBaHus

Kpatkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3aluu), . U3M.

0 XUMHUHU (y4eHHUUYECKast)

OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEI0BATENbCKON e TEIbHOCTH YUaIHXCA.
Kommnekranus:

BecripoBoiHOM MyIBTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxe yem ot 0 1o 14 pH

JlaTuuk BBICOKOH TemrepaTyphl (TEpMOMIApHBIA) C TMana30HOM U3MEPEHHS
He yxe 4eM ot -100 1o +900C

JlaTuuK AJIEeKTPOMPOBOAUMOCTH C IUaNla30HAMU U3MEPEHUs He yxe yeM oT 0
1o 200 MmxkCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MxCm

JlaTuuk Temneparypsbl MJIATHHOBBIN C AUAMa30HOM U3MEPEHUs HE YKe YeM
ot -30 mo +120C

OTtnenbHBIE JATYUKU:

JlaT4MK ONTHYECKOM IJIOTHOCTH 525 HM

AKkceccyapsl:

Kab6ens USB coennauTeIbHBIN

3apsiHOE yeTpoiicTBO ¢ kabemem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO 10 AKCIUTyaTaliu Hu(poBoii 1adopaTopuu

Ha6op nabopaTopHoit ocHacCTKH

ITporpammHoe oGecrieueHue

MeTtoaudeckue pekomenpanuu He menee 40 pabot

Hanunuune pycckosi3pIdHOTO caifTa MOoAAePKKU

Hannune Buaeopoankos.

Hudposas naboparopust
no usuke
(yueHunueckas)

Ob6ecrieunBaeT BBIITOJIHEHUE SKCIIEPUMEHTOB 10 TeMaM Kypca (QU3UKHU.
Kommnexranus:

BbecripoBoiHON MyNIBTHAATUUK 110 PU3UKE C 6-10 BCTPOCHHBIMU JIaTYMKAMHU:
[udpoBoii AaTYMK TeMIepaTyphl ¢ JUAa30HOM U3MEPEHHs HE yXKe YeM OT -
20 mo 120C

Hudposoit gaTynk abCONOTHOTO AABJICHUS C IUANa30HOM U3MEPEHUS He

1 mrr.

1 mrr.




HauMeHnoBaHue
00opynoBaHus

Kpatkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3aluu), . U3M.

yxke ueM oT 0 10 500 kIla

JlaTuuk MarHUTHOTO TOJIS C TMANIa30HOM M3MEpPEHUs He yxke 4eM oT -80 110
80 mTn

JlaTuuk HampspKEHU © AMana3oHaMu U3MEpeHUs He yxKe ueM oT -2 110 +2B ;
oT -5 1o +5B; ot -10 go +10B; ot -15 o +15B

JlaTuuk Toka He yke 4eM oT -1 1o +1A

JlaTuuk akcenepoMeTp C Moka3aTesIMU He MeHee ueM: +2 g; +4 ¢; +8 g
OTtnenpHBIE YCTPOKCTBA:

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

Akceccyapsl:

Ka6ens USB coequHuTeIbHBIN

3apsHOoe ycTpoiicTBO ¢ KaberneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpykTop /171 TpOBeAeHUS SKCIIEPUMEHTOB

KpaTkoe pykoBOACTBO 1O 3KCIUTyaTalu Hu(poBoi 1abopaTopuu
ITporpammHuoe oOecrieueHue

Meroanueckue pexomenaamnuu (40 pador)

Hanunyne pycckos3bI9HOTO caifTa moaiepKKu

Hannune Buaeopoamkos.

Hudposas naboparopust
no pusuonoruu
(mpodIIbHBIN ypOBEHB)

ObecnieunBaeT NPOBEACHNUE UCCIIEOBAHMS 110 (YHKIIMOHUPOBAHUIO
yenoBeyeckoro opranusma. Kommiekranus: becipoBoaHoi MyabTHIATUMK
1o (PU3HOIJIOTHH C 5-10 BCTPOCHHBIMH JaTYHKaMu: JlaTIuK apTepruabHOTO
nasienus (0...250 MM pr. cT.)

JlaTuuk mynbca ¢ 1uana3oHoM n3MepeHus He yxxe yem ot 30 o 200 yiu/mMuH
JlaTyuk TemnepaTyphl Tejla ¢ TUarna3oHOM U3MEPEHUs He yxkKe 4yeM oT +25 10
+40C

JIaT4MK 4yacTOTHI IbIXaHMS C TMAa30HOM U3MepeHus He yxke yem ot 0 10
100 nukItoB/MUH

1 .

1 .




HauMeHnoBaHue
00opynoBaHus

Kpatkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3aluu), . U3M.

JlaTuuk ycKopeHus ¢ rnokasaresnsimu +2 g; +4 g; +8 g

OTtnenpHBIE yCTpPOMCTBA:

Hatuuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 o +300 mB)
Haruuk pH ¢ nuanazonom u3mepenus He yxe yeM ot 0 mo 14 pH
JlaTuMk cuioMep ¢ AuanazoHoOM U3MepeHus He yxe yeM ot -40 no 40 H
JlaT4rK OCBEIICHHOCTH C JUANa30HOM M3MEpPEHUsI He yxke ueM oT 0 110
180000 1k

AKceccyapsl:

KaGens USB coequHuTeIbHBIN

3apsimHOE yCTpOCcTBO ¢ KabemeM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KonctpykTop /1st IpoBeIcHUST SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaiuu HudpoBoi 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtoauueckue pekomenaanuu He MeHee 20 pabot

Hannune pyccKosi3pIMHOTO cailTa moAAePKKU

Hanuune Buaeoposnkos.

Hudposas naboparopust
TI0 3KOJIOTHH

ObecnieunBaeT MpoBeACHNE YI€OHOT'0 HKOJIOTMUECKOT0 MOHUTOPHHTA
MHCTPYMEHTAJIbHBIMU MeTo1aMu. Habop npruMeHsieTcs npu U3y4yeHuu
9KOJIOTMH, OMOJIOTHH, XUMHH, Feorpadyy U IpUPOIOBEICHNUS, a TAKXKE IS

HHAUBUAYAJIbHBIX UCCIICIOBAHUS U HpOCKTHOfI ACATCIIBHOCTH IIKOJIBHHUKOB.

Kommnekranus: becnipoBoHON MyIbTHIATYMK IO YKOJIOTHUYECKOMY
MOHHUTOPHHTY C 8-10 BCTPOSHHBIMH JaTYUKAMH:

JlaT4MK HUTPAT-HOHOB

JlaT4MK XJI0pUI-HOHOB

Harauk pH ¢ quamazonom usmepenus He yxe yeM ot 0 o 14 pH
JlaTunk BnaxxHocTH ¢ quanazonoM uzmepenus 0...100%

JlaTuyuk OCBEIIEHHOCTH C IUANa30HOM U3MepeHus He yxke uem ot 0 110

1 .

1 .




HauMeHnoBaHue
00opynoBaHus

Kpatkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3aluu), . U3M.

180000 1k
JlaTuuk TemMmepaTypsl ¢ IMara3oHOM U3MEpeHHs He ke yeM oT -20 10
+140C

HaT‘II/IK QJICKTPOMIPOBOAUMOCTH C JUAIIA30HAMHU U3MEPCHUA HE YIKC UCM OT 0

1o 200 MmxkCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MxCm

JlaTymK TeMInepaTypbl OKPYXKArOIIEH cpelibl ¢ TUana30HOM U3MEPEHUS He
yxe yem oT -20 1o +50C

OTtnenpHBIC JATYUKU:

JlaTuuk 3ByKa ¢ QyHKIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPCHHUS
yactoT He MeHee ueM oT 50 I'ry go 8 kI

JlaT4rK BIIQYKHOCTHU TIOYBBI C JMANIa30HOM H3MepeHHs He yke ueM oT 0 110
50%

Jatauk kucnopoa ¢ quanazoHoM usmeperus ot 0 go 100%

JlaTYMK OMTHYECKOM TUIOTHOCTH 525 HM

Hatuuk onrtrueckoit mmotHocTH 470 HM

JlaTyuk TypOUIUMETp ¢ AMana3oHoM u3MepeHus He yxxe ueM oT 0 1o 200
NTU

JlaT4uK OKHCH YIJIepoJia ¢ Auana3oHoM u3mepeHus He yxxe ueM ot 0 1o 1000

ppm

AKkceccyapsl:

Kabens USB coeaunutenbubiii (2 mir.)

3apsiiHOE yeTpoicTBO ¢ kKabeinem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

CrepkeHb TS 3aKPeTICHHS TATIYMKOB B IITATHBE

KpaTkoe pykoBOACTBO 1O dKCILUTyaTauu Hu(poBoi 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtoauueckue pekomenaanuu He MmeHee 20 pabot

YnakoBka
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KOMILJIEKTa
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Hanuuue PYCCKOA3BIYHOT'O caiita NMOAACPIKKHU, HAJTMIUEC BUACOPOJIMKOB.

Muxkpockor 1uppoBoit

Tun Mukpockomna: 6MoIOrHYecKui

Hacanka Mukpockona: MOHOKYJISIpHAsT
Haznauenwue: nabopaTopHsbiii

MeTton uccneoBaHus: CBETIO0E MoJie
Matepurai ONTHKA: ONITHYECKOE CTEKIIO
YBenuueHue MUKpocKkora, kpat: 64 — 1280
Oxymsiper: WF16x

O6mbextuBbl: 4x, 10x, 40xs (MOAMPY>KUHEHHBII)
PeBonbBepHas To10BKa: Ha 3 OOBEKTHBA

Tun moacBeTKH: 3epKaio WK CBETOIUO
PacronioskeHre o ICBETKH: BEPXHSISI H HUKHSIS
Martepuan koprmyca: MeTal

[IpeameTHsIil cTonuk, MM: 90

Ucrounuk muranus: 220 B/50 '

Yucno Meranukcenei: 1

1 .

1 .

Ha6op OI'D no xumun

B nabop BxoadaT Becsl 1aboparopHsie a1ekTpoHHble 200 1, ciupToBKa
nmabopaTopHasi, BOpDOHKAa KOHMUYECKas, MaJlouKa CTEKIIsIHHAs, nmpooupka [1X-
14 (10 wTyk), cTakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoi (2 mTykn),
WIMHAP U3MEepUTENbHBIN 2-50-2 (CTEKIITHHBIN, C TPUTEPTON KPBIIIKON ),
IITaTUB 715 TpoOHpok Ha 10 rHE3A, 3a)KUM POOUPOUHBIH, HINATeNb-
nokeuka (3 mryku), Habop (PIaKOHOB 711 XpaHEHUS PACTBOPOB H
peakTuBOB (06beM raxona 100 mit - 5 KOMIUIEKTOB 1O 6 MTYK, 00BEM
¢dnaxona 30 mi - 10 KOMIUIEKTOB 1O 6 IITYK), UAIMHAP U3MEPUTETbHBIN C
HocukoM 1-500 (2 mryku), crakad Beicokuit 500 mu (3 mTyku), Habop
epIIel ISt MBIThSI TIOCYABI (€PI ISl MBIThSI TPOOMPOK - 3 TITYKH, €PII TSI
MBIThSI KOJIO - 3 IITYKH), Xanat Oembii X/0 (2 TyKH), HepYaTKu Pe3MHOBBIC
XMUMHUYECKHE CTOMKHE (2 MITYKH), OYKH 3alIUTHBIC, QUIBTPI OyMaXkKHbIC

1 .

1 .
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(100 mmiryk), roprouee st ciuproBok (0,33 1).

B cocraB HaOOp BXOJAT pEeaKTHBBI: AIFOMUHUI, KeJe30, COISIHASL KACIOTA,
METWJIOPAHXK, PeHOIPTAICHH, aMMHAK, IIEPOKCHJT BOJAOPOIa, HUTPAT
cepebpa u apyrue; B 00IIeH CI0XKHOCTH - 44 pa3IHyHbIX BEUIECTB,
WCIIOJIb3YEMBIX JIJISl COCTABJICHHSI KOMIUICKTOB PEAKTUBOB IPH MPOBEACHUN
9K3aMEHAIIMOHHBIX YKCIIEPUMEHTOB 10 KYPCY HIKOJIBHOW XUMUH.

YueOHas maboparopust
110 HEHPOTEXHOJIOTUU

B cocraB Bxogar:

Cencop Tun 1 He menee 1 mrT., o0ecreunBaeT BOZMOXHOCTb PETUCTPALIUN
CUTHaJIa 3JICKTPUYECKON aKTUBHOCTH MBI (3JIeKTpoMHOrpamMmMbl, OMI).
Perucrpanus 1oxHa OCyIIECTBIIETCS HEMHBA3UBHO, CYXUMHU 3JIEKTPOJaMH.
B03MOXHOCTBIO KPEIUIEHHS K PYKE YEJIOBEKa, YTO JOJDKHO 1aBaTh
BO3MOYXHOCTbh PETUCTPUPOBATH AJIEKTPUUYECKYIO aKTUBHOCTH MBIIIIIBI B
o0acTH, HaJl KOTOpoil pacrionaraercs kperuienue. [Ipu HanpskeHun
MBI JOJKHA OBITH 00ecrieueHa BO3MOKHOCTh HAOIIOAEHUSI TyYHOCTH
curHaina (t.e. npucyrctsue OMI'), npu paccnabieHUN MBIIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 e menee 1 mr., o6ecrnedyrnBaeT BO3MOKHOCTb PErUCTpaluu
curHaia goromieruzmorpammsl (PIIT") onTuueckum myrem, 3a cyer
M3MEHEHMsI OTPaKEHHOT'O OT KPOBEHOCHBIX COCYJIOB CBETa, 00bEM KOTOPBIX
M3MEHSIETCA 1101 BO3JIEHCTBUEM I1yJIbCOBOM BOJHBIL. CeHCOp JOKEH OBITh
o0ecrieyeH BO3MOKHOCTBIO KPETUICHHUS K MOAYIIEUKe Mablia YeIoBeKa.
Cencop Tun 3 He menee | mrT., oOecreunBaeT BO3MOKHOCTh: PETUCTPALIUN
curHasa snekTpokapauorpammsl (OKI') He HTHBa3UBHBIM CIIOCOOOM;
peructpanu# |, Il u III oTBenenmii; moaKII0OUEHUSI SJIEKTPOIOB K CEHCOPY C
MIOMOIIIBIO COEMHUTENBHBIX MPOBOOB, 000pynoBaHHbIX TouchProof
pazpeMami.

Cencop Tun 4 ne menee 1 mT. o0ecrieynBaeT BO3MOXKHOCTh: PETUCTPALIIH
CUTHaja KoxHo-ranibBaHnyeckoil peakuuu (KI'P), perucrpauus koroporo

1 .
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OCYILECTBIISAETCS Ha IOCTOSHHOM TOKE; NOJKJIFOUEHUS K TEIy YeIOBeKa C
IIOMOUIBIO CYXUX 3JIEKTPOAOB, IOJKIIOUEHUE KOTOPBIX K CEHCOPY
OCyILECTBIIsIETCs ¢ oMoIbio TouchProof pazsemos.

Cencop Tun 5 He MeHee 1 1mIT., 06ecrIeYMBAET BO3MOXHOCTb: PETUCTPALIUN
CUTHaJIa 3JICKTPUYECKON aKTUBHOCTU Mo3ra (231") ¢ HOMOLIbIO CYyXHUX
HEMHBA3HUBHBIX 3JIEKTPOIOB; PETUCTPALUU FIEKTPUUECKON aKTUBHOCTHU
pa3HbIX J0JeH MO3ra; NOJKIIOUEHUS 3JIEKTPOJIOB K CEHCOPY C TOMOILBIO
COEMHUTENIbHBIX IPOBO/I0B, 000pynoBaHHbIX TouchProof pazpemamu;
3aKpeIUIeHUs 3JEKTPOJIOB HA IOBEPXHOCTH I'OJIOBBI.

Cencop Tun 6 He menee | mT., o0ecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
curHaa kojedanus rpyaHoi kietku (CeHcop IbIXaHMs); ONpeesIeHUS]
Y4acTOTHI JAbIXaHMUS.

YcrpoiicTBo 11 cOOpa JaHHBIX OT CEHCOPOB M Mepejaun Ha MepCOHATbHBIN
KOMIIBIOTEp 00ecreuynBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOAKIIOUYEHHBIX
K HEMY CEHCOPOB U OTIIPaBKY nosty4eHHbIX JaHHbIX Ha [IK. [Toakmrouenne
uentpainbHoro moayis k I1K ¢ momompio USB-kaGens. LlenTpanbublit
MOJZyJIb UMEET He MeHee | IT,: rabBaHuuecKyro u3ossanmio ot 11K.
LenTpanpHbIi MOAYIIb 00€CTIEYMBAET BOSMOXHOCTD OJITHOBPEMEHHOIO
MIOJIKJIFOUEHUS BIUIOTH 10 4 ceHcopoB. Kaxkapiii u3 BxonoB LienTpansHOro
MOJ1yJI UMEET TajbBaHUYECKYIO N30JISIUI0 (00ecrieueHne MeKKaHaJIbHOU
rajibBaHuuecKoi n3ossaun). [lonkmrouenue cencopos k LlenTpanbHOMY
MOJIYJIIO OCYILECTBIISIETCS C TOMOIIBIO CIEIIMATU3UPOBAHHBIX Pa3beMOB
tuna LEMO, o6ecneunBaronx npaBuiIbHOCTb MOJKIIOUEHHUS pa3beMa U
CHIDKAIOIIMX PUCK CITY4afHOTO KacaHUsl pPa3beMOB TOKOIIPOBOISAIINX
qacTeil, a Takke 00ecreYnBaONINX 3aIUTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIFOUEHUS K TPOU3BOJIBHBIM YCTPOUCTBAM.

Monyns «KHomka» He MeHee 1 mT., o6ecrieunBaeT BO3MOKHOCTh: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB M OTMEUYATh HE MEHEe 3-X Pa3JIMYHbIX KaTeTOPHH
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COCTOSIHU.

YcTpoiicTBO, BXoIs1Iee B COCTAaB 1aO0OPaTOPHH, JOJKHO 00eCreunBaTh
BO3MOXXHOCTb PETUCTPALIUU apTEPUATILHOTO JaBJICHHUS.

[Iporpammuoe obecnieuenue (ganee - [10). JomkHo obecnieunBaTh
BU3YyaJIM3alUI0 U 00pabOTKY pEruCTpUPYEMBIX CUTHAJIOB.

['maBHOE OKHO MPOTPaMMBbI JOJHKHO COCTOSITh U3 BKJIAJIOK, KaXaas U3
KOTOPBIX COJIEPKHUT HAOOp TpadrKOB, HEOOXOAUMBIX JUISI OTOOpAKEHUS
Tpebyemoii nHdopMaLUu.

JlomkHa UMEThCS BKJIAAKA /1711 OJHOBPEMEHHOTI'0 POCMOTpPa CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOIKIIIOUEHHBIX K LleHTpasibHOMY MOYITIO.
3T0 0bOecrneuynBaeT BO3MOKHOCTh MHOTOKAHAIBHOTO (TTOJIUTPadUIECKOTO)
pexxnma paboThl yCTPOMCTBA.

Takske TOKHBI UMETHCS BKIAAKHU ISl BU3yaJIU3allii CUTHAJIOB OT CEHCOPOB
OMT, ®III', OKT', KI'P, D3I, cencopa apixaHusi, KHOIIKH; a TAKKE
MIPOU3BOIHBIX TPA(PUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CHEIUDUIHBIE ITIs1
TOTO WJIM MHOTO CUTHAJIA BEJTUYUHBL.

[1O nomxHO 1aBaTh BO3MOKHOCTH BU3YyalIU3alluu U 00paboTKU
PEruCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3anus curHaia, CleKTp CUTHaja, aMIUIMTYAHbIN TpUITep

- ®OI1I": Bu3yanu3anus CUrHaia, CleKTpa CUTHama, TaXorpaMMBI, Tpaduk
myJbca

- OKT': Bu3yanu3arusi CUTHaJia, TaxorpaMmbl, Tpaduk myabca

- KI'P: Bu3yanuzauus curaasia

- O0I': BU3yanu3auus CUrHajia, ClieKTp CUrHajia, aMIUIMTy1a alb(a-puTMma,
aMIuInTya 6eta-purMma.

- CeHCOp IpIXaHUS: BU3yaJIU3alllsl CUTHAIA,

- Knonka: Bu3yanu3anusi CUTHaJIa pa3MeTKH

I1O nomxHO UMETh BO3MOKHOCTh KaCTOMHU3aluu U HacTpouku 110 nmns




KoanuecTBo exuHuL As
npo¢ujILHOrO KosmyecTBo equHun 1J1s1
KOMILJIEKTa npo¢ujILHOrO

Ne Haumenosanue Kparkue npuMepHbIe TEXHHYECKHE XapaKTEePUCTHKH (0bureoGpasoateaHyie fomriercra

o0opynoBanus OpraHu3anmm, He (MaJIOKOMILJIEKTHbIE
ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MAJOKOMILTEKTHBIM), OpraHM3aluu), . U3M.
e/l. U3M.

a¢ddexTuBHOrO0 0TOOpAKEHUS TpaMKOB: HACTPOKKA IIBETA, BHIOOD
napaMeTpoB I aHAJIU3a, BEIOOP 0TOOpa)kaeMbIX IpauKOB,
MacmrabupoBanue rpapukoB. 10 10KHO UMETh BO3MOKHOCTD 3aIMCH U
BOCIIPOU3BEICHHS PETUCTPUPYEMBIX CUTHAIIOB.

Bo3MOkHOCTE HACTPOIKHU MapaMeTpoB GUIbTPALUU CUTHAA C TIOMOIIBIO
(GUIbTpa HIKHUX YacTOT, PUIIBTPA BEICOKUX YaCTOT, MIOJIOCOBOTO (puibTpa,
PEXEKTOPHOTO (hUIbTpA.

C uenbto ynoOCTBa aHaIM3a CUTHAJIA, TOJIKHA UMEThCS BO3MOKHOCTh
3aMKCH PETUCTPUPYEMBIX CUTHAJIOB B (paiill, ¢ mocieayromei
BO3MOYKHOCTBIO MX TIOCJIEAYIOIIET0 BOCIIPOM3BeIeHHs B JanHoM [10
(MMHTHUPYS PETUCTPALIMIO CUTHAJIA B PEKUME PEATbHOT'O BPEMEHH).

B cocrase: MeToanueckrue MaTepuaibl A1 yUUTENS U 00ydaromuxcs,
OIMCaHKNe NOJKIIOUEHHS] CEHCOPOB JIab0PaTOPUH, HHCTPYKIIMU MO
ucnosnb3zoBanuto [10, onrcanue 1adopaTOPHBIX U MPAKTUYECKUX padoT,
KOTOPOE B TOM YHCJIE COJACPKHUT MPE3EHTALIMIOHHBIC MAaTepUAIIbI.
VYnakoBka/kopoOka jabopaTopuu J0JKHA 00€cTIeunBaTh YI00HOE XpaHEHHE
U COZIEPKaTh MOACKA3KH [T PACIIONOKEHHSI CEHCOPOB M YCTPOMCTB
nabopaTopud Il yI0OHOTO UCTIOIH30BAHUS MTPENOIaBATEIIIMH U
00yUaroIUMUCS.

TexHoJ0THYeCKaAS HanpaBJC€HHOCTb

PoGoToTexHnueckuit HabOp MpeHa3zHaueH JUIsl U3yUEHHUs] OCHOB
POOOTOTEXHHKH, ACTANICH, Y3JI0B U MEXaHU3MOB, HEOOXOTUMBIX JIJIS
CO3JIaHMsI pOOOTOTEXHUYECKHX YCTPOMCTB.

Habop npezacrasnser co00il KOMITJIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEJMHUTEINIBHBIX 3JIEMEHTOB M JIEKTPOTEXHUYECKUX KOMIIOHEHTOB.

Ha6op mo3Bossier cobupats (1M mporpaMMHpPOBaThH COOMpPaEeMbIe MOJIETH ), U3
3JIEMEHTOB BXOJSIINX B €r0 COCTaB, MOJIEIH MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOICTB C aBTOMATU3HPOBAHHBIM yIIPaBICHHEM, B

OO0pa3oBarenbHBIN
KOHCTPYKTOP JIJIst

9. NPaKTUKU OJIOYHOTO
IPOTPaMMHUPOBAHUS C
KOMIUIEKTOM JJaTYHKOB

1 . 1 .




HauMeHnoBaHue
00opynoBaHus

Kpatkne npuMepHbie TEXHHYeCKHE XapaKTePUCTHKH

KoanuecTBo exuHuL As
npo¢ujILHOrO
KOMILJIEKTa

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

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3aluu), . U3M.

TOM YHCJI€ Ha KOJIECHOM X0/, a TaK k€ KOHCTPYKIIM{, OCHOBaHHBIX Ha
WCIOJIb30BAHUU Tiepead (B TOM YMCIIEC YEPBSIUHBIX U 3y0UaThIX), a TaK Ke
pBIYAroB.

CBETOJMO/IHBIN MAaTPUYHBIN AUCIUICH ¢ O€JI0H MOICBETKOM Ha KOHTPOJLIIEPE
KonnuecTBo mopToB BBOAa/BRIBOIAa HA KOHTPOJIEpE HE MeHee 6
KonuuecTBo KkHOTIOK HE MeHee 4

OO611ee KOJMYECTBO 3JIEMEHTOB: He MeHe 520 1mIT., B TOM YncIe:

1) mporpaMmupyemblii OJIOK yIIpaBlIeHHUs, KOTOPBIA MOXKET paboTaTh
ABTOHOMHO U B IOTOKOBOM PEXHME;

2) CepBOMOTOPBI

3) MaT4MK CHIIBI

4) naTYMK pacCTOSTHUS

5) maTumk nBeTa

6) akkymynsTopHasi baTapest

7) TlnacTHKOBBIE CTPYKTYPHBIE 3JIEMEHTHI, BKJIIOUas nmephoprupoBaHHbIE
AJIEMEHTHI: OAJIKU, KYOMKH, OCH M BaJIbl, COSMHUTEIHHBIC JJIEMEHTHI K OCSIM
, IECTEePHHU, TIPEeTHA3HAYCHHBIE JITIS1 CO3/IaHUS YEPBIYHBIX U 3yOUaThIX
nepead, COeTMHUTEIBHBIC H KPETIeKHBIC JIEMEHTHI;

7) IIporpamMHoOe obecriedeHne, UCIOIb3yeMOoe JUIsl MPOTPAMMHUPOBAHUS
coOupaeMbIX pOOOTOTEXHUYECKUX MOJENEN U yCTPOMCTB, JOCTYIHO JUIs
CKayMBaHUs U3 cet MHTepHET

10.

OO6pa3oBaTeapHBIN HA0OP
10 MEXaHUKE,
MEXaTPOHHUKE H
pPOOOTOTEXHUKE

KoMruiexT fsst u3yyeHusi OCHOB 3JEKTPOHUKU U pOOOTOTEXHUKHU

Habop nomxken ObITh IpeiHA3HAYEH /IS TPOBEACHUS yIeOHBIX 3aHATUH 110
ANEKTPOHUKE M CXEMOTEXHHKE C LI€TbI0 U3yUeHuUsl Haubosee
pacrpocTpaHEeHHOH 3JeMEHTHOM 0a3bl, IPUMEHSIEMOIl JIIsl HHKEHEPHO-
TEXHUYECKOI0 TBOPYECTBA yJalIUXcs U pa3pabOTKH y4eOHBIX Mojiene
po6oTtoB. Habop 10KeH 1M03BOJIATh YUaIIUMCs Ha MTPAKTHKE OCBOUTh
OCHOBHBIE TEXHOJIOTMH IPOEKTUPOBAHUS POOOTOTEXHUYECKUX KOMIIIIEKCOB

1 .

1 .
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Ha puMepe yueOHBIX Mojienei poOOTOB, a TaAK)Ke U3YYUTh OCHOBHBIE
TEXHUUYECKUE PEIICHUS B 00JIaCTH KUOSPHETUIECKIX U BCTPAUBAEMBIX
CUCTEM.

B cocraB koMIIIeKTa JOKEH BXOAUTh HA0OP KOHCTPYKTUBHBIX 3JIEMEHTOB
11 COOPKM MakeTa MaHUIYJIALIMOHHOTO po00Ta, KOMIUIEKT METANINYECKUX
KOHCTPYKTMBHBIX JIEMEHTOB /151 COOpPKH MaKeTa MOOMJIBHOIO poOOTa U T.II.
B cocraB koMIIIeKTa BXOAUT HA0OP 3JIEKTPOHHBIX KOMIIOHEHTOB JUJIS
M3yYEHHS OCHOB DJIEKTPOHHUKH U CXEMOTEXHUKH, & TAK)KE KOMIUIEKT
IIPUBOJIOB U JaTUUKOB Pa3IMYHOIO THUIIA AJIS pa3pabOTKU
POOOTOTEXHUYECKHX KOMILJICKCOB.

B cocraB koMITIeKTa JOKHO BXOJUTh: MOTOPHBI C 3HKOAEPOM - HE MEHEee
21T, CEpBONPUBOJ] OOJIBIION - HE MEeHee 41T, CEpBONPUBO MaJIbIN - HE
MeHee 21T, HHPPaKpacHbIM JaTYHK - HE MeHee 31UT, yIbTPa3ByKOBOH
JaT4Y¥K - He MeHee 31T, JaTYMK TeMIIEpaTyphl - He MeHee 11T, TaTuuK
OCBEIIEHHOCTH - HE MeHee 11T, Habop IEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHACHCATOPHI, CBETOAMOIBI PAa3IMYHOTO HOMUHAIIA),
KOMIUIEKT MPOBOJIOB JUIsl OecriaeqHoro MpoTOTUIMPOBAHUS, I1J1aTa
OecraeyHOro MPOTOTHITUPOBAHUS, AKKYMYJISITOP U 3apsTHOE YCTPOUCTBO, .

B cocraB koMIUIeKTa TOKEH BXOUTh TPOrpaMMHUPYEMBIN KOHTPOJLIED,
nporpammupyemsiii B cpesie Arduino IDE nnu ananornyssix ¢cBoO0IHO
pacnpocTpaHsieMbIX cpefax pazpadboTku. [Iporpammupyemsbiii KOHTpOILIIEP
JI0JKEH 00J1a/1aTh MOPTaMHU IS TIOJKITIOUEHHS HU(PPOBBIX U aHAJIOTOBBIX
ycrpotict, unrepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth niu
WiFi.

B cocraB koMIUIeKTa TOKEH BXOAUTh MOAYJIb TEXHUYECKOTO 3PEHUS,
MPEJCTABISAIOMINN COOO0M BHIUMCIUTENBHOE YCTPOHCTBO CO BCTPOSCHHBIM
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npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3aluu), . U3M.

MUKPOIMPOLIECCOPOM (KOJI-BO €D - HE MEHee 41T, YacToTa siipa HE MEHee
1.2 I'Tu, o6bsem O3Y - He MmeHee 512MO, 00beM BCTPOSHHOM MaMSATH - HE
MeHee 81'0), MHTEerpupOBaHHON KaMepoll (MaKCUMAaJIbHOE pa3pelleHue
BUJICOTIOTOKA, NepenaBaemoro no untepdeiicy USB - ne menee 2592x1944
€/1.) M ONTHYECKON cucTeMON. MOysIb TEXHUYECKOIO 3pEHUS JOKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpoJuIepaMu ¢ momoinbto natepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Monynb TEXHHYECKOTO 3pEHHUSI IOJKEH UMETh BCTPOSHHOE
MPOrpaMMHOE 00eCIIeYeHUE Ha OCHOBE OTICPAIlMOHHON CHCTeMBI Linux,
MO3BOJISIIOIIEE OCYIIECTBIISATH HACTPOIMKY CHCTEMBI MAIIMHHOTO O0y4eHUs
napaMeTpoB HEHPOHHBIX CeTel Il OOHAPYKEHHUSI 00BEKTOB, OMPECTICHHS
WX MMapaMeTpoB U JalbHEWIEH HIeHTU(UKALINN.

KomruiekT nomkeH obecreunBaTh BOZMOKHOCTh U3y4EHHUS] OCHOB
pa3pabOTKX MPOTrPAMMHBIX U allapaTHBIX KOMIUIEKCOB HHXEHEPHBIX
cuctem, pemeHuit B chepe "MHTepHeT Beriei", a Takke pernieHuii B oo6aactu
POOOTOTEXHHUKH, HCKYCCTBEHHOTO MHTEJUIEKTA M MAIIMHHOTO 00YYEHUSI.

11.

YerpipéxoceBoi
y4eOHbII po0OoT-
MAaHUITYJIATOP C
MOJyJIbHBIMH CMEHHBIMH
HacaKaMu

Y4eOHbIi poO0T-MaHUITYIIATOP MPEeIHA3HAYEH JIJISI OCBOCHUS
00y4aroIuMHUCs OCHOB POOOTOTEXHUKH, [Tl HOJTOTOBKH 00yUarOIINUXCsl K
BHEJPEHHUIO U TIOCIIEAYIOLIEMY HCIIOIb30BAaHUIO POOOTOB B TPOMBIIIJIEHHOM
IIPOU3BOJICTBE.

KonnuecTBo oceit poboTa MaHUTIYIITOpA - YETHIPE.

IlepemenieHne MHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJIKHO
YIPaBIATHCS MIArOBBIMU JBUTATENIMHA. HampsokeHne muTaHus maroBbix
nBurareieii ue 6omnee 12 B.

CepBoaBUTaTENh YETBEPTON OCH JIOJDKEH 00ECTICUrBATh TTIOBOPOT
WHCTPYMEHTA.

VYros noBopoTa MaHUNYJAATOPA HA OCHOBAaHUHU BOKPYT BEPTUKAJILHOM OCH HE

1 .

1 .
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menee 180 rpamycos.

Jliig onipeienieHus MOJI0XKEHHSI MAHUITYJIATOpa MPU IOBOPOTE BOKPYT
BEPTUKAIbHON OCH JOJHKEH HCII0JIb30BATHCS SHKOEP.

Yo noBopoTa 3a/iHero 1ieya MaHUIyIsITopa He MeHee 90 rpaaycos.
VYroi moBOpoTa epeAHero mieda Mmanumyastopa He menee 100 rpamgycos.
Jl1ia onpesienieHus MOJIOKEHUs 33 THETO U MEePEIHEro Iied MaHUIYJIsTOpa
JIOJKEH HCII0JIb30BATHCSA TMPOCKOIL. YTOJI IOBOPOTA 110 YETBEPTOM OCH HE
MeHnee 180 rpaaycos.

JlomxHa ObITh BO3MOKHOCTb OCHAIIIEHUS] CMEHHBIMU HacaJKaMu (Harpumep,
nepraTelnb KapaHjaama uiu ¢iaoMacTtepa, IpUcocKa ¢ CepBOJIBUTaTelEM,
MEXaHMUYECKOE 3aXBaTHOE YCTPOICTBO C CEPBOJBUTATENIEM, YCTPOMCTBO 1Is
Ja3epHOM IpaBUPOBKU MM YCTpoiicTBO i 3D-nedat).

JlokHa OBITH BO3MOKHOCTB MOJIKJIIOYEHHUS IOTIOJIHUTENBHBIX YCTPOHCTB
(HampuMep, TpaHCIOPTEPa, peibca AN MepeMenieHus poooTa, myabTa
yIpaBieHUs TUMA JHKOWCTUK, KaMEPhl MAIIMHHOTO 3PEHHUS, ONITUYECKOTO
JaT4yrKa, MOJIyJisi 0€CIPOBOJHOIO I0CTYIIA.

Po6oT-mManunynsTop noimKeH o0ecreurnBaTh NepeMeIeHne HacaaKu B
IIPOCTPAHCTBE, AKTUBALIMIO HACAIKH, BO3MOKHOCTb ITOJIyYE€HUSI CUTHAJIOB OT
KaMephl U JaTYUKOB, BO3SMOYKHOCTD YIIPABICHUS I0TOTHUTEIbHBIMU
YCTPOMCTBAMM.

Marepuan kopmyca — amoMuHuid. J[namerp paboueit 3051 (0e3 yuera
HABECHOTO MHCTPYMEHTA M 4eTBepToi ocn) He MeHee 320 mm. MHTepdeiic
noaxirouenus — USB.

JlomKeH UMETh BO3MOXHOCTh aBTOHOMHOW paOOTHI ¥ BHELTHETO
yIIpaBICHUS.

VYrpaBsroIuii KOHTPOJUIEP J0KEH ObITh COBMECTHM O cpemoit Arduino.
VYnpaBisoomuil KOHTPOJIJIEP COBMECTUM CO CPENOM IIPOrPaMMHUPOBAHUS
Scratch, u si3p1kOM niporpammupoBanus C.
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JlomkeH obecrieunBaTh MOBOPOT 110 NMEPBBIM TPEM OCSM B 3a/laHHBIN YroJl U
Ha 33JIaHHBIN yroJl, IOBOPOT 110 YETBEPTOM OCU Ha 3aJaHHBIN Yrodl,
IBUKEHME B KoopauHaTthl X, Y, Z, IepeMelleHUE Ha 3alaHHOE PaCCTOSHUE
1o koopauHatam X, Y, Z, nepenady JaHHBIX O TEKYIIEM MOJIOKEHUHU YTIJIIOB,
neperavy JaHHbBIX O TEKYHIIMX KOOpAUHATaX MHCTPYMEHTA.

JlomKeH noiepKUBaTh IepeEMEILIEHUE B IEKaPTOBbIX KOOPJMHATAX U yriax
IIOBOPOTA OCEH, C 3aJaHHON CKOPOCTbIO U YCKOPEHHUEM.

Tunsl nepeMenieHnii B 1€KapTOBbIX KOOpAUHATAX: ABHKEHUE I10
TPAcKTOPUH, IBUKEHUE 10 PAMON MEKIY ABYMs TOUKaMH,
NIepeNPhIrMBaHue U3 TOYKU U TOUKY (IIepeHoC 00BEKTa).

12.

OO6pa3zoBaTeabHBIN HA0OP

JUTSL U3YICHHS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHHUECKUX
CUCTEM U
MaHUITYJIAIUOHHBIX
poOoTOB

OO0pazoBaTenbHbIN KOMIUIEKT JOJHKEH OBbITh IPEIHA3HAYEH JUISl U3yUCHUS
POOOTOTEXHUUYECKUX TEXHOJOTUM, OCHOB MH(DPOPMAIIMOHHBIX TEXHOJIOTUN U
TEXHOJIOTUI MPOMBIIUIEHHOW aBTOMAaTU3al1H, a TAKKE TEXHOJIOTUI
MPOTOTUNIUPOBAHMS U AJIUTUBHOTO MPOU3BO/ICTBA.

B coctaB KOMIUIEKTa TOJIPKHO BXOJUTH:!

1) UnTemnnekTyanbHblil CepBOMOYJIb C HHTETPUPOBAHHOW CHCTEMOi
yIIpaBJIeHUs, TO3BOJISAIOIIEN 0ObEANHATE CEPBOMOIYIIH JIPYT € IPYTOM IO
rocJieIoBaTeIbHOMY HHTEp(elicy - He MeHee OIIT;

2) PoGOTOTEXHUYECKHI KOHTPOJLIEP MOIYJILHOTO THIIA, HPEICTABIIS O
c000#1 OTHOTUIATHBIH MHUKPOKOMITBIOTEP C ONIEPAIIMOHHON cucTeMon Linux,
00BbETMHEHHBIH ¢ epUpEepUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenusi. POO0TOTeXHUYECKHI KOHTPOJUIEP TOJIKEH YAOBIETBOPATH
TEXHUYECKUM XapaKTEpUCTHKAM: KOJI-BO SII€P BCTPOECHHOIO
MHKPOKOMIIBIOTEPA - HE MEHEE 4, TaKTOBas 4acToTa sijpa - He meHee 1,2
ITu, oosem O3V - He menee 512 MO, nanuune untepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, uudpoBsie 1 aHaIOTOBBIE TOPTHI IS
MOJIKJIIOYEHUS] BHEILTHUX YCTPOMCTB, a Takxke WiFi umu Bluetooth s
KOMMYHHKAIIMHU CO BHEIIHUMU ycTpoicTBaMu. PoGoToTexHnueckuit

1 mrr.
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KOHTPOJUIEP JOJDKEH 00eclieunBaTh BO3MOXKHOCTD IIPOrPaMMUPOBAHUS C
noMoIuibio cpeacts s3bikoB C/C++, Python u cBo6oHO pactpocTpaHseMoit
cpeas! Arduino IDE, a Taxoke ynpaBieHUst MOAETSIMU POOOTOTEXHUYECKUX
cucreM ¢ moMoIsio cpeast ROS.

3) BerunciuTenbHblii MOAYIb CO BCTPOCHHBIM MHUKPOKOHTPOJLIEPOM - HE
MeHee 1 mT. BeraucnuTenbHbIi MOy b TOIDKEH 00J1a1aTh BCTPOCHHBIMA
1u(GpPOBBIMU IOPTAMU - HE MeHee 1 21T U aHaJI0rOBBIMU IOPTAMHU- HE MEHEE
121mT. BeraucauTensHbIi MOIYJIb TOJDKEH 00J1a1aTh BCTPOCHHBIM MOTYJIEM
OecnpoBoHOM cBs3u THIa Bluetooth 1 WiFi s co3nanus arnmapatHo-
MPOrPaMMHBIX PEHICHUH U "YMHBIX/CMapT"'-yCTPOMCTB AJist pa3paboTKH
pewennit "MHaTEepHeT Bemiei".

BoruncnuTenbHbIi MOAYJIb T0JKEH 001a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU IIIATaMu A7 noAKItoueHus Kk cetu Ethernet u
ITOAKJIFOUEHUS] BHEIIHEW CUIIOBOM HATrPy3KH.

4) Mozynb TEeXHHYECKOTO 3pSHUS, IPEICTABIISIONIHIA COO0H YCTPOUCTBO Ha
0a3e BBIYUCIUTEIHHOIO MUKPOKOHTPOJUIEpA M UHTEIPUPOBAHHOM KaMephl,
obecrieynBaroliee pacrno3HaBaHie IPOCTEHIINX N300pakeHUI Ha MOTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEIbHBIX BO3MOXKHOCTEN - HE MeHee 11IT;
Moyiab TeXHHYECKOT0 3pEeHuUs 10JKeH 00ecrieunBaTh BO3MOKHOCTh
OCYIIECTBJISITh HACTPOUKY IKCIO3UIIMHU, Oaanca 6enoro, HSV
COCTABIISIOLINX, TUIONAIM OOHAPYKMBAaeMOM 0071acT N300paKEeHHUS,
OKPYTJIOCTH OOHApYKMBaeMOM 00J1aCTH U300paKEHHSI, TIOJI0KEHUE
oOHapyKUBaeMbIX 00J1acTel OTHOCUTEIBHO JIPYT Apyra

Monynb TEXHUYECKOTO 3pEHUSI TOJIKEH UMETh BCTPOEHHBIE HHTEP(ENCHI -
SPI, UART, I2C nnu TTL nns kxoMMyHUKaMM JpyT ¢ APYroM WU
BHEUTHUMH YCTPONCTBaMHU.

5) KoMmieKT KOHCTPYKTHBHBIX JIEMEHTOB U3 METaJlIa Ui COOPKU MOJIENN
MaHUMYJISTOPOB - HE MeHee 111T;
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6) KoMIuiekT aieMeHTOB Jij1s1 COOPKH BaKyyMHOTO 3aXBata - He MeHee 11T,
OO0pa3oBareNbHbI POOOTOTEXHUYECKUN KOMILICKT TOJDKEH COAEPIKaTh
Ha0Op OMOIMOTEK TPEXMEPHBIX MOJICIICH JJII IPOTOTUITUPOBAHUS MOJICTICH
MOOWJIBHBIX ¥ MAaHUITYJIIIIMOHHBIX pOOOTOB pa3IMyHOro THIA. B cocTas
KOMIUICKTA JIOJDKHBI BXOJIUTh HHCTPYKITMH M METOINICCKUE YKA3AHHMSI I10
pa3paboTKe TPEXMEPHBIX MOJIeleii MOOUIIBHBIX POOOTOB,
MaHUTYJISITUOHHBIX POOOTOB C PA3IMYHBIMH TUTIAMH KHHEMATHUKH (yTJIOBas
KMHEMAaTHKa, TUNIOCKO-TIapaJljie/ibHasi KHHEMAaTHKa, JeJIbTa-KHHEMaTHKa,
SCARA wim peryakHasi KnHeMaTHka, matdopma CToapTa U T.IL.).
O06pazoBaTeIbHBIN POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
WHCTPYKIIUU IO TPOSKTHUPOBAHHUIO POOOTOB, MHCTPYKIIUU U METOUKHU
OCYIIIECTBICHUS HHKEHEPHBIX PACUETOB MPU MPOEKTUPOBAHUU (PacUeTh
Harpy3Kd ¥ MOMEHTOB, pacueT MOIIHOCTH IMPUBOJIOB, pacyeT MapaMeTpoB
KHHEMAaTUKH U T.11.), THCTPYKIIMH 10 pa3pabOTKe CUCTEM YIIPaBICHUS U
MIPOrPaMMHOTO OOECTICUEHUS JJIs YIIPaBICHHUS pOOOTaMH, HHCTPYKITUH U
METOJIMKH TI0 pa3paboTKe CHCTEM YIpPaBIEHUS C dJIeMEHTaMU
MCKYCCTBEHHOT'O MHTEJJIEKTA ¥ MAallTMHHOTO 00yUeHHSI.

Komnb

I0TEpHOE 000py/I0BaHHE

13.

Hoyr6yk

®opm-dpakTop: HOYTOYK;

XKecTkas, HeoTKIIIOUaeMas KilaBuaTypa: HaJIu4ue;

Pycckas packianika ki1aBuaTypbl: HAIMYKE,

Jlnaronanb 5KkpaHa: He MeHee 14 q1oiMoB;

Paspemenue skpana: He menee 1920x1080 nukceneii;
KommuectBo simep npoiieccopa: He MeHee 4;

KonnyecTBo moTokoB: He MeHee §;

ba3oBas TakToBas yacrora npoueccopa: He meHee 1 I'T;
MaxkcuManbHasi TAKTOBas 4acToTa npoieccopa: He menee 2,5 ['T;
Koam-mamsate mporeccopa: He Menee 6 MOaiir;

1 mrr.
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OO0BeM yCTaHOBIIEHHOM ONepaTUBHOM MaMsTH: HE MeHee 8 [ 0aiiT;
O0Bem noep KuBaeMoi ONepaTUBHON MaMATH (1711 BO3SMOXKHOCTH
pacipenus): He MmeHee 24 ['0aiT;

O0neMm Hakonureiss SSD: ne menee 240 I'0aiit,

Bpems aBToHOMHOI paboThl OT OaTapeu: He MeHee 6 4acos,

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Ooiiee 1,6 Kr,
Buemnuit uarepdeiic USB cranaapra He Hiuke 2.0: He MeHee ABYX
CBOOO/THBIX.

Buemnuit unrepdeiic LAN (B ciyyae OTCYyTCTBUS Ha KOpITyce,
npenoctarisath Ethernet ananrep USB-RJ-45);

Hanuuue monyneit u unrepdeiicoB (MCOIb30BaHNE TIEPEXOTHUKOB HE
npexycmotrpeno): VGA, HDMI,

BecripoBosHas cesi3b Wi-Fi: Hanmnuue ¢ monaepxkoii cranaapra |IEEE
802.11n, i coBpeMeHHee;

Web-kamepa: nanuuue,

Manunynstop "Mpllb": HaIMYKE;

[IpenycraHoBiIeHHas ONEpAMOHHAs CUCTEMA C rpauyecKuM
I10JIb30BaTEILCKUM UHTEp(delicom, obecrieurBaroniasi paboTy
pacrpocTpaHeHHbIX 00Pa30BaTENbHBIX U OOLECUCTEMHBIX TPUIIOKEHUH:
HAJINYHE.

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THUI KOpITyca: MeTal;
BO3MOKHOCTh 0€30MacHOT0 3aLIUIEHHOT0 3aMKOM XpaHEeHUs HOYTOYKOB:
HAJINYHE;

BO3MOKHOCTb 3apsAAKH HOYTOYKOB: HAIMYHE, MOJIEP’KKA HOYTOYKOB U3
KOMILIEKTA ITOCTABKH,

Hanmuaue poyrepa Wi-Fi crannapra 802.11n unm coBpemennee: 1 mir.
noJiIep KKa HOYTOYKOB U3 KOMILUIEKTA TIOCTABKH;

KOJINYECTBO HOYTOYKOB: OT 6 IITYK, MOAJEP/KKa HOYTOYKOB M3 KOMILJICKTA

1 .
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MTOCTABKH;
Hanpsokenne muranus: 220B\500';

[ToTpebissemas MmomHOCTH, BT (Makcumym): 2500;
[ToTpebnsemslii Tok, A (Makcumym): 12;

JlivHa 1IHypa 3JIeKTPOIUTAHUS: OT 2,5 MeTpa;

3amuTa OT NepeHanpsHKEHUs, KOPOTKOTO 3aMbIKAHUS: HAINYHE,
Korneca i mepeIBHyKEHUS C TOPMO30M: HAJIMYHE.




