[NPUMEPHbIU NIEPEYEHb OBOPY/1I0BAHMUS,
PACXOJHBIX MATEPHAJIOB, CPEJICTB OBYYEHUA U
BOCIIUTAHUA J1J151 CO3IAHUA U OBECIIEYEHUSA
®YHKIMOHUPOBAHUSI HEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOU
HAITPABJIEHHOCTEN "TOYKA POCTA" B
OBUIEOBPA3OBATEJbHBIX OPTAHU3ALIUAX,
PACIOJIOKEHHBIX B CEJILCKON MECTHOCTHU U
MAJIBIX TOPOJIAX



MPO®UJILHBIN KOMILUIEKT OGOPYJIOBAHUS

HaumenoBanne
obopymoBaHus

Kparkue npumepHbie
TEeXHUYECKHE XapaKTePHCTHKH

Konnuectso eqnunn | KonuuecTBo emmHHIL
st mpoUIBHOTO 1T PO IIBHOTO
KOMIIJIEKTA KOMILJIEKTa

(0OmeoOpazoBaTenbHblel (MaaOKOMIUIEKTHBIE
opraHm3anuu, He  |00meoOpasoBaTebHbIE
SIBJISIFOLLIUE CSL OpraHH3aLum), e, U3M.
MaJIOKOMILICKTHBIM ),
el. U3M.

BA30BAS (OBA3ATEJIBHAS YACTD)

EcrecTBeHHO-HAyUHAsA HATPABIEHHOCTH

1.

Llu¢pposas
iTaboparopus mo
Ouonoruu
(ydaenuueckas)

OO0ecneunBaeT BBITOJTHEHHE
mabopaTopHeIX padoT HA
ypOKax 1o OMOJIOrHH B
OCHOBHOI 1IKOJIE 1
MPOEKTHO-HCCIIEA0BATETbCKOI
1eATEIbHOCTH YYaIHXCA.
Komnnekranms:
BecnpoBoanoii MyTETHAATINK
1o omonoruu ¢ 6-10
BCTPOEHHBIMH JaTYUKAMHU:
JlaT4uK BIAKHOCTH C
Hana30HOM H3MEPEHUs
0...100%




JlaTuuK OCBEMIEHHOCTH C
AMana30HOM H3MEpeHHs He
yke gem ot 0 mo 180000 nk
Jaruuk pH ¢ nuanasoHom
u3MepeHus He yxke yem ot 0
a0 14 pH

Jlaruuk Temrieparypsl ¢
JAMana30HOM U3MEpeHHs He
yke gem ot -20 1o +140 C
JlaTuuk
3NEKTPONPOBOAUMOCTH €
JApana3soHaMy H3MepeHus He
yike gem ot 0 1o 200 MxCwm;
ot 0 go 2000 MmxCwm; ot 0 10
20000 MxCwm

JlaTuuk TeMneparypsl
OKPY/KAIOIIEN Cpempl ¢
AUATTA30HOM H3MEepeHNs He
yike yem ot -20 1o +40
AKceccyapsl:

Kabens USB
COENUHNTEIBHBIN

3apsiHOe yCTPOHCTBO €
kaberem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 110
SKCIUTyaTanuy nudposoii
naboparopuu

[Indposas Buneokamepa ¢
METAJTIYEeCKUM INTATHBOM,
|[paspemenne He menee 0,3
Mrukc

[Iporpammuoe obecnedenne
Metonn4aeckue
pexomeHnanuu He Menee 30
pabor

VnakoBka

Hanuune pycckos3sI4HOrO
caiiTa MoANEpPKKH, HATNIHe
BUJICOPOJIMKOB.

. [Undposas
iraboparopus o
XHMHH
(ydeHHYeCKas)

ObecneunBaeT BLIMOITHEHNE
JgaboparopHbiX pador no
XUMHH Ha YPOKax B OCHOBHOMH
1IKOJIE U
[IPOEKTHO-UCCIIEA0BATE/IbCKOH
JEATSIbHOCTH YUalIHXCS.

3 T,

2 wT,




Komnnexramms:
becnpoBoaHOI MyIBETHAATIUK
O XUMHH ¢ 4-M4
BCTPOEHHBIMH JaTYUKAMH:
Haruuk pH ¢ quanasonom
H3MepeHus He yixe 4yeM ot 0
10 14 pH

JlaT4uK BBICOKOM
TEMITePaTyphbl (TEPMOTIAPHEIIT)
C AMana3o0HOM H3MEpPEeHHs He
yike gem ot -100 go +900 C
Jartuuk
3JIEKTPOINPOBOAUMOCTH C
AvanazoHaMy H3MEpPeHHs He
yike gem o1 0 10 200 MxCwm;
ot 0 1o 2000 MmxCwm; ot 0 10
20000 MmxCm

Jlaruuk TeMneparypsl
MIATUHOBBIN C HAIa30HOM
U3MEPEHHs HE yiKe 4eM 0T -30
no+120 C

OtnenpHbIE NATYNKH:
Jlarunk onTH4e CKO
TJIOTHOCTH 525 HM
AKceccyapsl:

Kabens USB
COeUHHTETbHBII

3apsaHOe YCTPOICTBO ¢
kabenem miniUSB

USB Ananrrep Bluetooth 4.1
Low Energy

Kpatkoe pyxoBoacTBo mo
SKCIUTyaTaunu ugposoit
sadoparopuu

HabGop naboparopHoii
OCHACTKH

[TporpammHoe obecneueHue
MeToau4aeckne
pekomeHmanun He menee 40
pabot

Hanuune pycckoa3sI9HOTO
caiiTa MmoauepHKKu

Hajinune B aeopoIrKoB.

. [Undposas
aboparopuis 1o
dusuke
(yueHmnyeckas)

QOobecmeanBaeT BHIMOTHEHHE
KCIIEPUMEHTOB 110 TEMaM
Kypca (QU3HKH.
Komrmuiekranus:

3 .

2 T,




becrmpoBoaHOI MyTBTHIATYHK
1o (¢usuke ¢ 6-10
BCTPOCHHBIMH AATYUKAMH:
[Tudposoit narauk
TEMIEPATYPbI C JIMANa30HOM
H3MepeHus He yixe 4yeM oT -20
10 120 C

Lludposoii qaTunk
a0COMIOTHOTO JIaBIIEHHS C
IUANa30HOM U3MepeHus He
yke gem ot 0 go 500 x[1a
JlaTuuK MarHUTHOIO TOJIS C
UANa30HOM U3MEpPEeHus He
yzxe 9eM ot -80 1o 80 mTn
JlaTunk HanpsKeHUs C
AUana3oHaMu U3MepeHus He
yiKe 9eM oT -2 10 +2 B; ot -5
10 +5 B; or-10 o +10 B; ot
-15 10 +15 B

JlaT4uk TOKa He yKe 4eM OT -1
no+1 A

JlaTunk akcenepomeTp ¢
MOKAa3aTe/IIMHA HE MEHEEe 4eM:
t-2g t-4g,+/-8¢
OT1senbHBIE YCTPOICTBA:
USB ocunnnorpad He meHee
2 xanana, +/- 100 B
AKceccyapbl:

Kabens USB
COEMUHUTENBHBII

3apsaHOe YCTPOICTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KouncTpykrop ajia nposeaeHus
IKCTIEPUMEHTOB

Kparkoe pykoBOACTBO 110
HKCITyaTauni LnpoBoil
nabopatopumn

[Tporpammuoe obecneuenne
MeTtoauueckue
|[pexomennaumu (40 pador)
Hajin4ue pycckos3pI9HOIO
caiiTa noANepIKKH

Hanuune BHIEOPOTHUKOB.

KomnbiorepHoe o0opyaoBaHue

4, |H0yT6yK

ICDOpM-cbamop: HOYTOYK;

|3 1LT.

12 IIT.




JKectkas, HeOTKIIFOUaeMas
KJIaBUaTypa: HaJIU4Ke,
Pycckas packnmaaka
KITABHATYPbI: HATUYHE,
Juaronanb 3KpaHa: He MeHee
15,6 nroiiMoB;

Paspemenne 3xkpana: He
menee 1920 x 1080 nukcerneii;
KomnuecTtBo anep
npoueccopa: He MeHee 4,
KonnvecTso noTokos: He
MeHee §;

bazosas TakToBas 4yacrora
npoueccopa: He meHee 1 I'T';
MakcuManpHasi TaKToBas
4aCTOTA NpoLeccopa: He
menee 2,5 I'Tx;

Kam-mamsaTs nponeccopa: ne
MeHee 6 Moaiir;

O0BbeM yCTaHOBIEHHOI
OnepaTHBHOI MaMsTU: He
menee 8 ['0aiir;

ObbeM nogaepkuBaeMoit
omepaTuBHON namsaTH (s
BO3MOKHOCTH PacIUMPEHMS):
He meHee 24 [0aiiT;

O6wem Hakorurens SSD: He
meHee 240 ["0aiiT;

Bpems aBTOHOMHOI paboTHI
oT OaTapen: He MeHee 6 YacoB;
Bec HoyTOyKa ¢
YCTaHOBIEHHBIM
aKKymyJstopoM: He bornee 1,8
KT,
Bremnuii narepgeiic USB
craHnapra He Huxke 3.0: He
MeHee Tpex CBOOOAHBIX;
Buemnuii untepdeiic LAN
(MCTIOMB30BAHKE
NEePEeXOAHMKOB He
[PenyCMOTPEHO): HAIHYHE;
Hanmuane Mmonyiei n
nHTepQeiicoB (MCIIOIb30BAHHE
[ePEXOIHIKOB He
npenycMoTpeHo): VGA,
HDMI;

becniposonnas cBa3p Wi-Fi:




HaTM4He ¢ MOMIEPIKKOIM
crangapra IEEE 802.11n nmm
COBpPEMEHHee;
Web-kamepa: Hannune;
MaHunyasaTop "Mbilib'":
HaIHYHe;
IIpenycranosneHHas
onepaluoHHas CUcTeMa ¢
rpadguuecKkumM
OTb30BATENbCKHM
nuTepdeicom,
obecmneunBatomas padboTy
[pacripocTpaHeHHbIX
00Opa3oBaTe/bHBIX U
00111e CHCTEMHBIX
TTPHIIOKEHU:

Hanm4aue.

M®YV (npunTep,
CKaHep, KOmup)

Tun ycrpoiicrea: MOY
(byHK1IHN MevaTn,
KOMUPOBAHNS,
CKAaHMPOBAHM );

Dopmar Oymaru: He MeHee
A4;
L{BeTHOCTE: YepHO-0ebIii;
TexHonorus neyaru: nasepHas
MaxkcumanibHO€e paspeleHue
nedati: He meHee 1200 x 1200
TOUEK;

Wurepdeiicer: Wi-Fi, Ethernet
(RJ-45), USB.

1 mT.

1 T,

OIIOJIHUTEJIBHOE OBOPYIOBAHUE

EcTecTBeHHO-HAay4Has HaPaBJIEHHOCTh

L.

[[ndposas
naboparopwst 1o
Ounonorun
(yueHuueckas)

QobecmeanBaeT BHIMOJTHEHHE
nabopaTtopHbIX paboT Ha
YpOKax 1o OMOI0ruu B
OCHOBHOI IIIKOJIE U
MPOEKTHO-UCCIEI0BATEeNbCKOMN
JAEATeIbHOCTH YYAUIUXCA.
Komnexrarms:
becnpoBoaHOI MyaBTHIATHHUK
1o Ouonoruu ¢ 6-10
BCTPOSHHBIMHU JaTYHKAMU:
JlaTuuk BIaKHOCTH €
JIMana3OHOM H3MEpPeHHA
0...100%

JlaTuyHuK OCBEIIEHHOCTH C
JIMATa30HOM N3MEPEHNs He

1 T,

1 mT.




yike gem ot 0 o 180000 mx
Haruuk pH ¢ mnanasonom
n3MepeHus He yke yem ot 0
1o 14 pH

JlaTuuk Temneparypsi ¢
JHana3oHOM H3MEpeHHs He
yske uem ot -20 10 +140 C
JlaTtuuk
HNEKTPONPOBOIUMOCTH C
AMana3oHaMy H3MepPeHHs He
yike gem ot 0 1o 200 mxCwm;
ot 0 mo 2000 MxCw; ot 0 10
20000 mMxCwm

JlaTumK TemMneparypabl
OKpYZKaroLeil cpeibl ¢
AUANA30HOM U3MEPEHNUs He
yike gem ot -20 o +40
AKceccyapsl:

Kabens USB
COEMHNTENBHBIH

3apsaHOe yCTPOICTBO ¢
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 110
SKCIUTyaTanun igpoBoil
naboparopun

[{udposas Buaeokamepa ¢
METAJUINYECKHM IITaTHBOM,
[pazpemienne He menee 0,3
Mrmnukc

[Iporpammuoe obecneuenne
MeTtoauyeckue
pexoMeHaanuu He MeHee 30
pador

VYnaxkoBka

Hamune pycckos3bI4HOTO
caiiTa MoAaeP KKH, HaTu4IHne
BHIEOPOJIHKOB.

. [Undposas
Taboparopus no
XUMUH
(yueHuveckas)

(O0OecneunBaeT BBIMOJTHEHHE
nadopaTopHbIX padoT Mo
XHMHH Ha YPOKaxX B OCHOBHOI
ILIKOJIE M

JNeATeIbHOCTH YUYaIIUXCS.
Komruekranus:
becnpoBoaHoi MYIBTHAATYHEK

MTPOEKTHO-HCCIIEI0BATENIbCKOM

1 mr.

1 mT,




O XUMHH € 4-M4
BCTPOCHHBIMHU JaTYHKAMU:
Haruux pH ¢ nnanasonom
n3Mepenus He yxe yem ot 0
10 14 pH

JlaTuuk BHICOKOH
TeMIepaTypbl (TepMOnapHblii)
C IMana3oHOM U3MEpeHHs He
yke gem ot -100 mo +900 C
JlaTuuk
3NEKTPONPOBOAUMOCTH €
aMana3oHaMH U3MepeHHs He
yike gem ot 0 1o 200 MxCwm;
ot 0 go 2000 MmxCwm; ot 0 10
20000 MxCwm

JlaTuuk TeMneparypsl
MIATUHOBBIN C IHANa30HOM
N3MepeHus He yxke yeM ot -30
a0 +120 C

OTnenbHBIE NATUNKN:
JlaTunk onTHueCcKoil
IJIOTHOCTH 525 HM
AKkceccyapasl:

Kabens USB
COEIMHHTENbHBII

3apsaaHOE YCTPOIICTBO C
kabenem miniUSB

USB Apnanrep Bluetooth 4.1
Low Energy

Kparkoe pyxoBoncTgo mo
SKCIITyaTanuu nudposoit
naboparopuu

Habop naboparopHoii
OCHACTKH

[TporpammHoe obecrieueHue
MeTtoanyeckue
pexomeHjaunu He menee 40
paboT

Hanuune pycckos3sI4HOrO
caiiTa MmoauepKKu

Hannane BHJIEOPOJIUKOB.

. |[Undposas
iraboparopus o
ke
(ydeHHYeCKas)

(O0ecneunBaeT BEIMOTHEHHE
IKCIEPUMEHTOB 10 TEMAM
Kypca Gpu3ukm.
Kommekrammus:
becrnposoaHOil MyabTHAATYUK
110 hu3HKe C 6-10

] mT.

1 T,




BCTPOEHHBIMU TATYUKAMH:
Ln¢posoii gaTunk
TEeMIEepaTypsl C JHANa30HOM
u3MepeHus He yxe yem ot -20
10 120 C

Lln¢posoii qaTuuk
aOCOTIOTHOrO 1aBNIEHUs C
JAMana30HOM U3MEpeHHs He
yke gem ot 0 no 500 x[1a
JlaTyiK MarHATHOTO MO C
ANANa30HOM U3MEPEHNs He
yike gem ot -80 1o 80 mTn
Jlatyuk HanpsKeHus ¢
JHara3oHaM¥ U3MEPeHUs He
yxe geMm ot -2 10 +2 B; ot -5
10 +5 B; or-10 1o +10 B; ot
-15 10 +15 B

Jlatuuk Toka He yxe uem ot -1
a0 +1 A

Jarunk akcenepomeTp C
1oKa3aressiMi He MEHee 4eM:
+/-2¢g, +-4g.+/-8¢g
Ot1nenbHbIe YCTpPOIiCTBa:
USB ocunnnorpad ne menee
2 kanana, +/- 100 B
Axceccyapsr:

Kabens USB
COEIMHUTENbHBIH

3apsnHOe yCTPOIHCTBO C
kabenem miniUSB

USB Apanrep Bluetooth 4.1
Low Energy

KoncTpykrop nis nposeneHus
KCIIEPUMEHTOB

Kparkoe pykoBoACTBO 110
SKCIUTyaTaunu ugposoit
naboparopuu

[Iporpammuoe obecneuenne
MeToauueckne
|pexomennaunn (40 pador)
Hanuune pycckoa3sI9HOTO
caiiTa MmoauepHKKu

Hajinune B aeopoIrKkos.

. [Undposas
aboparopuis 1o
¢dusuonorun
(podunbHLII

ObecmeunBaeT MpoBeaAeHNe
VICCIIEI0BAHUS T10
(DYHKLMOHUPOBAHHIO
4eI0BEUSCKOI0 OpraHu3Ma.

1 mT.




YPOBEHB)

Komnnexramms:
becnpoBoaHOI MyIBETHAATIUK
o ¢usnonoruu ¢ 5-10
BCTPOEHHBIMH JIaTYHKAMU:
JlaTuuk apTepuanbHOro
nasnenns (0...250 MM pt. cT.)
JlaTuuk myJsibca ¢ AMana3oHoM
u3MepeHus He yxe yem ot 30
10 200 yn/MuH

JlaTunk Temmneparypsl Tena ¢
AMana30HOM M3MEpeHUs He
yike gem ot +25 go +40 C
JlaTuuK 4acToThl AbIXAHUS C
JMAIIa30HOM H3MEpPeHHs He
yxe uem ot 0 7o 100
LIKIOB/MHAH

JlaTunk yckopenus ¢
nokasaremsivu +/- 2 g; +/- 4 g;
+/-8 g

OTnenbHbIE YCTPOIICTBA:
Haruuk OKI ¢ nuanasoHoM
U3MEpPEeHHs HE YK€ 4eM OT
-300 o +300 MB)

Jaruuk pH ¢ nnanasonom
n3MepeHus He yxe dyem ot 0
a0 14 pH

JlaTuuk cuiomep ¢
JAMAana3oHOM H3MEpeHHs He
yxe geM ot -40 1o 40 H
JlaTuuk OCBEMEHHOCTH C
AMAMAa30HOM M3MEPEHHUs He
yske gem ot 0 mo 180000 nx
Axkceccyapsl:

Kabesns USB
COENUHUTEIbHBIN

3apsiIHOE YCTPOICTBO C
kabesnem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoncTpykrop ans nposeaeHus
IKCIIEPUMEHTOB

Kparkoe pykoBOICTBO 110
SKCIUTyaTauuy Hugposoit
nadoparopuu

[TporpamMmHOe obecneueHue
MeToanyaeckne
[pexomennanuu He menee 20




|pa60T

Hanuune pycCcKos3bI9HOrO
caiiTa mogaep/KKH
Hanuuue BiIeOpoInKoB.

tn

Llndposas
maboparopus mo
IKOJIOTHH

O0ecmevnBaeT MPOBEICHIE
y4eOHOTO IKOIOTHYECKOTO
MOHUTOPUHTA
NHCTPYMEHTAIbHBIMU
meTtomamu. Habop
NPUMEHSIETCSI TIPH U3yYeHUH
9KOJIOTUU, OMOJIOTHH, XUMHH,
reorpaduu 1

WHAMBUYaJbHbIX
MNCCIEIOBAHMA 1 TIPOEKTHOM
JeATETbHOCTH LUKOJIbHUKOB.
Kommuexrarmsi:
becnpoeoHOiT MyasTHAATYUK
10 HKOJIOTUYECKOMY
MOHHUTOPUHIY C 8-10
BCTPOEHHBIMH AaTYUKAMH:
JlaTyuk HUTpaAT-HOHOB
Jlatuyuk Xmopua-noHoB
Haruuk pH ¢ nnanasonom
n3MepeHHs He yxke yeM ot 0
10 14 pH

JlaTunk BIaKHOCTH ¢
AUAMAa30HOM H3MEPEeHUs
0...100%

Jlaruuk OCBeIeHHOCTH C
JMana3oHOM U3MEpPEHHUs He
yaxe geM ot 0 o 180000 nk
JlaTuuk TemMneparypsl ¢
AHana3soHoOM H3MEpPEHHUSA HE
yike gem ot -20 o +140 C
JaTtuuk
3]IEKTPONPOBOAUMOCTH C
JHana3oHaMH U3MEPeHus He
yake gyeM ot 0 10 200 MxCwMm;
ot 0 1o 2000 MxCwm; ot 0 10
20000 MxCMm

JlaTuuk TeMmneparypbl
OKpY’KatoLLeit cpepl ¢
AMAMa30HOM H3MEpPEHNs He
yike yem ot -20 o +50 C
Qt1enbHbIE JaTYUKH;
JlaTuuk 3ByKa ¢ QYHKIHEN

MPUPOOOBEACHNA, a TAKKE I

1 T,

1 mT,




MHTErPUPOBAHUS C
AHana30HOM H3MEpeHHs
qacTOT He MeHee ueM ot S50 '
o 8 k[ 11;

Jlatyuk BIa)HOCTH MOUBbI C
JHana3oHOM H3MEpeHHs He
yxe gem ot 0 1o 50%
JlaTuuk Kuciopoaa ¢
auamna3zoHoMm n3Mepenns ot 0
10 100%

Jaruuk onTryueckoi
MIOTHOCTH 525 HM

JlaTyuk onTHYeCcKoi
n1otHocTH 470 HM

Jarauk TypOuaMMeTp ¢
AUANA30HOM U3MEPEHNUs He
yike gem ot 0 mo 200 NTU
Jaruuk okucu yrnepoaa ¢
AUANa3oHOM M3MEpPeHus He
yxe gem ot 0 mo 1000 ppm
Axceccyapsl:

Kabens USB
COEIMHUTENbHBIN (2 miT.)
3apsaHOe YCTPOWCTBO C
kabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

CrepkeHb UIs 3aKperieHus
JaTYHKOB B ILITATHBE
Kparkoe pyxoBoncTgo mo
SKCIITyaTanuu nudposoit
naboparopuu
[Tporpammuoe obecneueHmue
MeTtoanyeckue
pexkoMeHauuu He menee 20
padbor

YnaxkoBka

Hanuame pycckosspranoro
caiiTa HOANEP/KKHU, HATHIUE

BUJIEOPOJIMKOB.
Mukpockor Tun Mukpockorna: 1 wr. I wr
1 poBoii OHoNIOrHYecKuit

Hacaznka MuKpocKona:

MOHOKYIIAPHAs

Hasnauyenue: nabopaTopHbIii
MeTtoa uccnenoBaHus:
CBETJIOE I10/1€




Marepuan onTHkKn:
ONTHYECKOE CTEKIIO
VBenuueHne MIKpPOCKONa,
kpat: 64 - 1280

Okynsipel: WF16x
O6bekTusbl: 4x, 10x, 40xs
(moxnpyKUHEHHBIIT)
PesonbBepHas rojoska: Ha 3
00BeKTHBA

Tum noacBeTKH: 3epKamo uin
CBETOANO

PacnomosxeHiie moaCBETKH:
BEPXHsS H HUKHASA
Marepuali kopryca: MeTalul
IIpenmernslit cronuk, mm: 90
Wcrounnk nuranus: 220 B/50
'

Uncno Meranukceneii: |

. |[Habop OI'D no
XHMMHH

B Habop BXOZAT BECHI
nabopaTopHbIE NEKTPOHHbIE
200 r, cnupToBKa
nabopaTopHas, BOPOHKa
KOHMYECKAs, MaIoyKa
creknsHHas, npobupka I1X-14
(10 mwTyK), cTaKaH BBICOKHII C
Hocukom BH-50 ¢ meTtkoii (2
HITYKH ), TATHHAD
H3MEPUTENBHBIN 2-50-2
(CTEKAAHHBIN, ¢ TPUTEPTON
KPBILLIKOIT), IITATUB 1715
mpoOupok Ha 10 raesn, 3axum
POOUPOYHBIA,
HInaresb-jaokedka (3 mryku),
Ha0O0p (hIaKOHOB 15
XpaHeHNs pacTBOPOB M
|[peaxTnBOB (0OBEM (prakona
100 M - 5 KOMIJIEKTOB 110 6
wTyK, 00bem ¢akona 30 mi -
10 KOMIIEKTOB 110 6 ITYK),
HHIHUHAP U3MEPUTEbHBI C
HocukoM 1-500 (2 wrykn),
ctakaH Beicokmi 500 v (3
wTykn), Habop epuuei s
MBITBS TIOCYBI (€I A7
MBIThsl TPOOHMPOK - 3 IITYKH,
epIL 18 MBITbs KOJIO - 3

nITyKH ), Xanar oessii x/6 (2

| mT.

| T,




HITYKH ), TePYATKH PE3NHOBbIE
XUMHYECKUE CTOHKHE (2
MITYKH), OYKH 3aIIATHBIC,
dhunsTper Gymakasre (100
LITYK), FOproyee s
criproBok (0,33 ).

B coctas HabOp BXOAAT
[PEaKTHBbI: AJIIOMHHUIA,
Kemes30, CoNsHas KHCI0Ta,
MeTunopamwk, GpeHondranen,
aMMHaK, IEPOKCH BOAOPO/a,
HUTpPAT cepedpa u Apyrue; B
o0uieii cnokHOCTH - 44
[Pa3IM4HBIX BELIECTB,
UCIIOJIB3YEeMBIX [UIs
COCTaBNIEHHS KOMILIEKTOB
|[peaKTHBOB P MPOBEACHUH
9K3aMEeHAIHOHHBIX
IKCIIEPHMEHTOB MO KYypPCY
IIKOJTBHOI XUMHH.

VyeOnas
Taboparopus no
HEHPOTEXHOIOTHH

B cocras BxomaT:

Cencop Tun 1 He menee | wr.,
obecrneanBaeT BO3MOKHOCTh
|[perucrpauuu cursana
SNIEKTPHIECKON aKTHBHOCTH
MBI (IEKTPOMUOT PAMMBI,
SMI).

Perucrpauus momkHa
OCYILECTBIACTCA
HEUHBA3HBHO, CYXUMU
SNEKTPOTAMHU.
B03M0KHOCTBIO KpEIUICHHUS K
[pyke denoBeka, 4TO JOIKHO
JaBaTh BO3MOKHOCTh
|[perucTpupoBars
HNEKTPHIECKYH) AKTHBHOCTH
MBILIIBI B 00J1aCTH, HaJl
KOTOPOIi pacnonaraercs
kperienue. [Tpu HaNpsiKeHnu
MBILIIBI JOIKHA OBITH
obecrniedeHa BO3MOKHOCTE
HAOMIONEHHUS TTYYHOCTH
curHasa (T.e. IpUCyTCTBHE
OMI), mpu paccnabnennu
MBIIIIIIBI - €8 OTCYTCTBUE.
Cencop Tun 2 He menee | wr.,
o0becrieunBaeT BO3MOKHOCTh
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|pBFHCTpaLIPIH CHTHasa
¢oromrernsmorpammer (PIII)
ONITHYECKHM IyTeM, 3a CHIET
M3MEHEHUST OTPAKEHHOTO OT
KPOBEHOCHbBIX COCY/I0B CBETa,
00BbEM KOTOPBIX H3MEHSAETCS
IO/ BO3EHCTBHEM MYJIbCOBOIA
BOJIHBbI. CeHCOop Jo/KeH ObITh
obecreueH BO3MOKHOCTBIO
KPETUTEHHST K TOIYIIEYKe
Mablia Ye0BEKa.

Cencop Tum 3 ue menee | mr.,
o0ecrieyrBaeT BO3MOKHOCTb:
|[perucrpauuu curuana
snexkrpokapanorpammsl (OKI)
HE MHBa3HBHBIM CIIOCOOOM;
[peructpaumm I, 11 u I11
OTBEIEHUIT; TOAKITIOYEHHS
3IIEKTPOIIOB K CEHCOPY C
MOMOIIBIO COSTMHNTETbHBIX
POBOIOB, 00OPYIOBAHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ue menee | mwr.
o0ecreunBaeT BO3MOKHOCTD:
|[perucTpanuu curHana
KO/KHO-TaabBaHUYE CKOM
[peaxumu (KI'P), perncrpaumus
KOTOPOTO OCYILECTBIACTCA Ha
[OCTOSIHHOM TOKE;
MOIKITFOYEHNS K TETy
4eJI0BEKa C ITOMOLIBIO CYXHX
SIEKTPOAOB, TOAKITIOUEHNHE
KOTOPBIX K CEHCOPY
OCYILECTBIIAETCS C MOMOILLBIO
TouchProof pa3semos.
Cencop Tumn 5 He meHee | wiT,,
00ecreYnBaeT BO3MOKHOCTS!
|[perucrpanuu cureana
2JeKTPUYECKOM AKTUBHOCTH
mo3ra (291°) ¢ momomuibo
CYXUX HEHHBA3UBHBIX
SJIEKTPOIOB; PEruCTpaLiy
3JIEKTPUYECKON aKTUBHOCTH
[pasHBIX Honeil Mo3ra;
NOAKTIOUEHHS YEKTPOIOB K
CEHCOPY € MOMOIIBIO
COEIMHHTEIbHBIX TPOBOIOB,




obopynoBauubix TouchProof
[pazpeMamu; 3aKperieHus
SIEKTPOJOB Ha MOBEPXHOCTH
TOJOBBI.

Cencop Tun 6 He meHee | wirt.,
obecrieunBaeT BO3MOMKHOCTb!
[perucrpannu curHana
KoneGaHust TPyAHO KIeTKH
(Cencop nprxanus);
OTIPEIENEH sl YaCTOThI
JABIXAHUA.

VerpoiicTBo ams coopa
JaHHBIX OT CEHCOPOB M
repesayn Ha [ePCOHAJIbHBII
KOMIIBIOTEP 00ecrednBaeT
BO3MOKHOCTH COOpa JAHHBIX
OT MOAKITIOYCHHBIX K HEMY
CEHCOPOB H OTMPABKY
nony4YeHHbIX qaHHbIX Ha TTK.
[ToakmroueHne HEeHTPATBLHOTO
monyiist k 1K ¢ nomomsro
USB-ka0ess. LleHTpanbHBbIi
MOIYJIb UMEET He MeHee 1
IIIT.. FaJIbBAHIYECKYIO
nzonsuuo ot ITK.
llenTpaneHbBIl MOIYTB
00ecrieunBaeT BOIMOKHOCTh
OHOBPEMEHHOI0
MOOKJII0YEHHA BIUIOTE 110 4
cencopoB. Kaxmsrii 3 BXo10B
L{eHTpanbHOrO MOIY/ISA HMEET
raJbBaHMYECKYIO H3OMALIIO
(obecneveHre MeKKaHAIbHOI
rajJbBaHMYECKOI M30JIALIMH).
[Toaknrouenue ceHCoOpoB K
[leHTpaTbHOMY MOIYITHO
OCYILECTBIIACTCA C TIOMOLLBIO
CTIeHATN3HPOBAHHBIX
|pazsemoB Tuna LEMO,
obecrieunBarOILMX
[PaBUWIBHOCTE TOAKIFOYEHHS
[pa3bema U CHIIKAFOLIMX PHCK
CJIy4ailHOro KacaHus
[pa3beMOB TOKOIIPOBOISIINX
4acTeH, a TaKKe
o0ecreynBaKOLINX 3AIIUTY OT
HECAHKIMOHUPOBAHHOTO




MOIKITIOUeHHS K
IIPOM3BOJILHBIM YCTPOICTBAM.
Monyns "Knonka' He menee |
T, obecrneunBaeT
BO3MOMKHOCTb: Pa3METKH
[perucTpupyeMbIX CHIHAIIOB 1
0TMeuaTh He MeHee 3-X
[pa3auuHBIX KaTEeropun
COCTOAHMIA

YeTpoiicTBo, BXoAsOiee B
cocTas 1abopaTropuu, AOKHO
obecrieunBaTh BO3MOKHOCTD
[perucTpauuu apTepuansHoro
JaBICHUA.

[TporpamMmmHoOe obecneueHue
(manee - I10). JomkHo
obecrieynBaTh BU3yalIn3aIHiO
n 00paboTKy
[perucTpupyeMbIX CUIHAIOB.
[ maBHOE OKHO TMPOTpPaMMBI
JOKHO COCTOSTh U3 BKJIAJIOK,
KaK/1asti U3 KOTOPBIX COIEPIKUT
Habop rpaduKos,
HEOOXOAUMBIX IS
oToOpaxeHus Tpedyemoit
nHpopmaIm.

JloikHa UMeThCs BKIAIKa TSt
OJHOBPEMEHHOIO MPOCMOTpa
CHrHAJIa CO BCEX CEHCOPOB,
OITHOBPEMEHHO
MOIKTIOYEHHBIX K
[lenTpansHOMY MOIYITIO.

D10 obecneunBaeTr
BO3MOKHOCTb
MHOTOKaHAJIBHOTO
(nmosmrpadudeckoro) pexnuma
[paboTs! ycTpoiicTBa.

Taxoke JOMKHBI HMETBCS
BKJTA[IKH JJI51 BU3YaJIN3aliU
CHUTHAJIOB OT CeHCcopoB DMI,
OIIT, DKT, KT'P, 33T,
CEHCOopa JbIXaHUA, KHOMKH; a
TaKKe IPOU3BOAHBIX
rpaUKOB, HAa KOTOPBIX
BU3YalIU3UPYIOTCA
crieunUIHBIE I TOTO HIH
MHOTO CHUTHAJIA BEJNYNHBL




[1O momxHo naBaTh
BO3MOKHOCTH BU3YaJIN3aLIII
n 00paboTKH
|[perucTpupyeMbIX CUTHAIOB, a
UMEHHO:

- OMI': Busyanusanust
CUrHasa, CrIeKTp CHrHasa,
AMIUIUTYIHbIH TPUrTep

- ®III': Bu3yanm3anus
CUTHAJIA, CIIeKTPa CUTHANA,
TaxorpaMmmal, rpaduK myssca
- OKTI': Bu3yanmzaums
CUrHAaJIa, TaX0TrPaMMBbI,
rpauk myibca

- KI'P: Busyanuszauus cursana
- O0I': Bu3yanu3auus
CUrHana, CeKTp CHrHama,
aMIITNTyaa anbha-puT™a,
amIIuTyaa 6era-puTMa.

- CeHcop npIxaHmns:
BU3yallM3aLlUs CHTHANA,

- Knonka: Bu3yanusanus
CUrHA/Ia PasMETKH

[10 nomxHO nmeTs
BO3MOKHOCTh KaCTOMM3ALIUN
n HacTpoiiku [10 mma

s dextirHOrO OTOOPAKEHNS
rpaMKoB: HACTPOIiKa LIBETa,
BbIOOD MapaMeTpoB Ajis
aHanmm3a, BEIOOP
0To0pakaeMsIX rpa)uKkos,
MacmrTabupoBaHue TpahuKoB.
ITO nomxHO UMeTh
BO3MOKHOCTb 3aITUCH 1
BOCHPOU3BEACHUsA
[perucTpupyeMbIX CUTHAIOB.
B03M0KHOCTH HACTPOIKHU
napameTpoB QHIBTPALUH
CUTHAITA C TIOMOIIBI0 (PUIBTPa
HIDKHUX 4acToT, (pnuibrpa
BBICOKHX 4aCTOT, [10JIOCOBOIO
(hWIbTPa, PEIKEKTOPHOTO
(mbTpa.

C uenero ynobcrsa aHamiza
CUTHAJa, JOKHA HMEThCS
BO3MO/KHOCTB 3aIHCH
[perucTpupyeMpIX CHIHAIOB B




(haiin, c mocnenyromei
BO3MOKHOCTBIO UX
MOCHEIYIOLIET0
BOCTIPOU3BE/IEHUS B TAHHOM
[1O (uMuUTHPYS perucTpaLmro
CUrHAJIA B PeIKUME PeasIbHOrO
BPEMEHM).

B cocrase: meToau4eckue
MaTepHanbl U YIUTeNs U
00y4aronmuxcs, onucanne
MOAKJIIOYEHHA CEHCOPOB
nabopaTtopyu, HHCTPYKIMHU 110
ucnoas3osannio 110,
OnMCaHKue Ja00pPaTOPHbIX U
pakTHYEeCKUX paboT, KOTopoe
B TOM 9HCJIE COMEPIKNT
Npe3eHTallHOHHBIE
MaTepuanbl.
YrakoBka/kopoOka
naboparopun nOIHKHA
obecreunBaTh y100HOE
XpaHeHNe U COAepKaTh
MOJCKAa3KN ]I PACION0KEHHA
CEHCOPOB U YCTPOUCTB
Jgadoparopuu Uis y100HOIro
MCITOJIB30BAHNSA
MpenoaaBaTeIsiMi 1
00yYarOILIMMHCA.

Texnonmornueckas HarpaBJIcHHOCTDb

9.

O6pasosarenbHblii
[KoHCTpYKTOD AMIs
NPaKTHKY OI0YHOTO

|KOMITJIEKTOM
1aTYNKOB

PoGotorexunuecknii Habop
peHAa3HAYeH I N3Y9eHUs
OCHOB POOOTOTEXHHKH,

MPOTrPaMMHPOBAHNA ClaeTaneil, y3IoB U

MEeXaHU3MOB, HE0OXOIMMBIX
JUTA CO3JaHUSA
[poGoToTexHMYeCKuX
YCTPOMHCTB.

Habop mpexcrasiser codoii
KOMILIEKT CTPYKTYPHBIX
371EMEHTOB, COEIMHHUTETBHBIX
DJIEMCHTOB U
3JIEKTPOTEXHIYE CKHX
KOMIIOHCHTOB.

HaGop mo3Bonsier cobupars (1
TPOrPaMMIPOBATE
coOupaeMble MOIENTH), U3
JJIEMEHTOB BXOJAIIIUX B €ro

1 .

1 T,




COCTaB, MOJIEITH MEXAaTPOHHBIX
1 pOOOTOTEXHHYIECKHX
YCTPOHCTB C
ABTOMATH3MPOBAHHBIM
YIIPABIEHHUEM, B TOM YHCJE Ha
KOJIECHOM XOJ1Y, a TaK XKe
KOHCTPYKLIAI, OCHOBaAHHBIX Ha
UCIIO/Ib30BaHNHU Nepeaay (B
TOM YHCIIE YEPBAYHBIX H
3y04aThIX), @ TAK K€ PHIYATOB.
CBETOAMOIHBIN MATPUYHBIH
JTUCTLIEH ¢ 0ernmoii oACBeTKOM
Ha KOHTpOILIepe

Konnvectso nopros
BBOJa/BBIBOJA Ha
KOHTPOJLIIEPE HE MeHee 6
Konm4ecTso kHOMOK HE MeHEe
4
Obuiee KOJIMYECTBO
37eMeHTOB: He MeHee 520 1T,
B TOM YHCJIE:

1) mporpaMMupyemslii 610K
YIIPaBICHHA, KOTOPBIH MOKET
|[paboTaTk aBTOHOMHO 1 B
MIOTOKOBOM PEXNME;

2) CepBOMOTOPBI

3) maT4uK CUITBI

4) naT4MK PacCTOSHMS

5) naTunk uBeTa

6) akKymynsaTopHas batapest
7) I1nacTHKOBBIE CTPYKTYPHEIE
SNEeMEHTBI, BKITOYast
nepopupoBaHHbIE JTEMEHThI:
Oanku, KyOUKH, OCH M BaJibl,
COEIMHUTENLHEBIE DJIEMEHTHI K
0CSIM, ILIECTEPHH,
npefHa3HauYeHHbIe /15
CO3aHMS YEPBAYHBIX U
3y04aTeIx mepenad,
COEAMHUTEIbHbBIE U
KPETeKHbIE ICMEHTHI;

7) IlporpamMmHoe
obecrie4ueHue, UCIOJIb3yeMOoe
JUISL IPOTPaMMHIPOBAHHS
coOnpaeMbIx
POOOTOTEXHUYECKHX MOJENEH
1 YCTPOWCTB, JOCTYITHO JJIs




CKAUYMBAHUA U3 CETH
HuTepHer

10,

O6pasoBarenbHblii
HAa0Op 110 MeXaHUKe,
[MexaTpoHHKE U
pPoOOTOTEXHUKE

KomruiekT yisi u3y4eHns
OCHOB 3JIEKTPOHUKH U
[poboToTexHmKI

HaGop nomken ObITH
npeaHa3HaueH s
NpoBeeHH Y4eOHBIX
3aHATHI MO DAEKTPOHHKE U
CXEMOTEXHHUKE C [[eIIbI0
n3yueHus Haubomnee
[pacripocTpaHeHHOIH
27IEMEHTHOM 0a3sl,
MPUMEHSIEMOI 115
NH)KEHePHO-TEXHUIe CKOTO
TBOPYECTBA YHaIUXCS U
[paspaboTkn yueOHbIX
mopeneit podoros. Habop
JOKEH MO3BOJIATh YHaIllIUMCA
Ha MNPAaKTUKE OCBOUTH
OCHOBHBIE TEXHOTOTHH
POEKTHPOBAHIA
|[pobGoToTEXHMUECKMX
KOMILIEKCOB Ha NpUMepe
yueOHbIX MOjie/1el poOoTOB, a
TAKKe U3YIUTH OCHOBHBIC
TEXHUYEeCKHE PeIIeHns B
o0macTH KNOEPHETHUECKUX U
BCTPANBAEMBIX CHCTEM.

B cocras kommiekra n1o/nkeH
BXOAUTH HAbOP
KOHCTPYKTHBHBIX 3JIEMEHTOB
1715t cOOpKH MakeTa
MaHHTTYJISIHOHHOTO Po0oTa,
KOMILIEKT METALTHYESCKHX
KOHCTPYKTHBHBIX JIEMEHTOB
1151 cOOpKM MakeTa
MOOHIIBHOTO poboTa M T.II.

B cocTtar kommnekra BXOAUT
Ha0Op IEKTPOHHBIX
KOMIIOHEHTOB [1JIs1 H3Y1YeHUs
OCHOB JNIeKTPOHUKH U
CXEMOTEXHHUKHU, & TaKKe
KOMILIIEKT TPUBOJIOB U
JAaTYUKOB PA3IIMYHOTO THIIA
A1 pa3paboTKH
[poSoToTexHHUeCKHX

1 mt,
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KOMTIJIEKCOB.

B cocTaB KOMITLIEKTA JODKHO
BXOJNTB. MOTOPEI C
IHKOZIEPOM - HE MeHee 2 T,
cepBonpusoj 00MbLLIOI - He
MeHee 4 1IT, CEPBONPHUBO/L
MaJiblii - He MeHee 2 1T,
nH(ppaKpacHslil JaTUHK - HE
MeHee 3 LIT, yIbTPa3BYKOBOI
JaT4ydK - He MeHee 3 1T,
JAaTYvK TEMIIEPATYPBI - HE
MeHee | mT, JaT4YuK
OCBEILIEHHOCTH - HE MeHee |
11T, HA0OP EKTPOHHBIX
KOMITOHEHTOB (PEe3UCTOPSI,
KOHJ@HCATOPBI, CBETOAUOIBI
|[pasnuuHOrO HOMMHAMA),
KOMTIJIEKT TTPOBOIOB J171s
OecrnaeqHoro
MPOTOTHITMPOBAHNA, TIIATa
OecraeuHOro
POTOTHITUPOBAHNSA,
AKKYMYJIATOP U 3apsIHOe
YCTPOHCTRO.

B cocras KomruiekTa 101KeH
BXOIUTH MPOTPAMMHUPYEMBII
KOHTpOJILIEp,
IpOrpaMMHUpYeMBlii B cpeje
Arduino IDE unu
aHAJIOTHYHBIX CBOOOTHO
pacpoCTpaHsaEMbIX Cpeaax
pa3paboTKu.
[Tporpammupyemsiit
KOHTPOJLIEDP J0JKEH 001a1aTh
OpTaMH U151 MIOJKIT0YSHHUs
Un(pPOBBIX 1 AHATOTOBBIX
YCTpOIiCTB, MHTEp(elicamu
TTL, USART, I2C, SPI,
Ethernet, Bluetooth mmm WiFi.
B cocras kommuiekra nomkeH
BXOJUTH MOJY/b
TEXHUYECKOI'0 3peHus,
peCTaBIsAomuil co0oii
BLIUUC/IUTENBHOE YCTPOHCTBO
CO BCTPOEHHBIM
MHUKPOTTPOLIECCOPOM (KOIT-BO
qaep - He MeHee 4 1T, 9acToTa




sapa ne menee 1.2 [T,
oOvem O3V - He menee 512
M6, oObeM BcTpoeHHOM
namMaTH - He MeHee 8 [0),
HHTErPUPOBAHHON KaMepOoii
(MakcHMaNbHOE paspeLeHne
BHIEONOTOKA, Epe/1aBaeMoro
o unrepdeticy USB - He
Menee 2592 x 1944 en.) m
ONTHYECKOU CUCTEMOIA.
Moty TEXHHYECKOTO 3pEHNS
JTOMKeH 00nmanarsb
COBMECTHMOCTBIO C
[pasaHBIMU
[pOrpaMMUPYEMbIMI
KOHTPOJJIEPAMH C TOMOLIBIO
nutepdeiicos - TTL, UART,
12C, SPI, Ethernet. Moayne
TEXHUYECKOTO 3PEHUs T0IKEH
NMETh BCTPOCHHOE
nporpaMMHOe obecreueHne
Ha OCHOBE OMEpPalMOHHOI
cuctemsbl Linux,
MO3BOJIAIONIEE OCYIIECTBISTh
HAacTPOHKY CHCTEMBI
MaIIMHHOTO 00yYeHnA
napaMeTpoB HeHPOHHBIX
ceteil 115 0OHapyKeHns
00BEKTOB, ONpe/IeICHHA HX
TapamMeTpOB W AanbHeHIein
UACHTH(PUKAINH.

Komnunext momken
o0ecriednBaTh BO3SMOKHOCTh
W3y4YEHHs1 OCHOB Pa3paboTKH
[POrpaMMHBIX U annapaTHbIX
KOMTILIIEKCOB HH)KEHEPHBIX
CHCTEM, pelenuii B cepe
"UuTepner Bemeii", a Takxe
peeHuil B obnactu
POOOTOTEXHUKH,
UCKYCCTBEHHOTO HHTE/LIEKTa
1 MaUIMHHOTO OOYYEHHUS.

11

|YerbipexoceBoii

yueOHBII
POOOT-MaHHITYJIATOP
C MOAY/IbHBbIMU
CMEHHBIMH

Y yeOHblii
|[poboT-ManunyAATOP
NpeIHa3HauYeH Il OCBOSHUS
00yH4aIOIIMUCS OCHOB
[pobororexHuky, a5

1 T,




HacaaKaMH

MOZTOTOBKH 00y4arOmuXcs K
BHEJIPEHHUIO U NOCIEAYIOILEMY
HCITOJIB30BAHHIO POOOTOB B
TTPOMBILILITIEHHOM
ITPOM3BOJICTBE.

KonnuecTso oceii pobora
MAHUITYIATOPA - YETHIPE.
[Iepemelnenye HHCTPYMEHTA B|
MPOCTPAHCTBE TIO TPEM OCAM
JOMKHO YIPABIATHCA
IIATOBBIMU JABUTATEIIAMHU.
Hanpsxenne nuranns
11aroBbIX JABUraTeeil He
Oonee 12 B.

CepsoaBuraresb 4eTBEpPTOi
0CH JOIDKEH 00ecneunBaTh
MOBOPOT HHCTPYMEHTA.

VYron moBopoTa MaHumyasTopa
HAa OCHOBAaHUH BOKPYT
BEPTHKAIBHON OCH HE MEHEE
180 rpanycos.

Jlns1 onpenenenys MOJ0KEHUA
MaHUIYIATOpPaA NPH NOBOPOTE
BOKPYT BEPTHKATBHOMH OCH
JIOJ7KEH MCIIOB30BaThCS
IHKOALP.

Vron noBopoTa 3ajHero rniedya
MaHUIyasTopa He meHee 90
rpajycos.

VYron moBopoTa nepemHero
1j1e4a MaHUMYJIATOPa He
menee 100 rpamycos.

Jlns onpeneneHus moJoKeHUs
3a]IHETO U MepeaHero mied
MaHHITYJIATOPA J0/OKEH
UCIOJB30BATHCSA MTMPOCKOTL.
YroJ1 10BOpOTa 10 YeTBEPTOi
ocu He meree 180 rpagycos.
JlomkHa OBITH BOBMOXKHOCTB
OCHAILEHHNS] CMEHHBIMHU
HacaakaMu (Hampumep,
JeprKaresb KapaHjama nin
(nomacrepa, nprucocka ¢
CepBOJBUraTEsIeM,
MEXaHUICCKOC 3aXBATHOEC
YCTPOHNCTBO C
CePBOABHTATEIIEM,




YCTPOWCTBO 17151 JTa3ePHOI
rPAaBUPOBKH UM YCTPOHCTBO
1 3D-neuatn).

Jlomxna OBITE BO3MOKHOCTD
MO K/IHOUEH M
JOIOJIHHTEILHBIX YCTPOICTB
(Harpumep, TpaHCcopTepa,
penbca I epeMeIleH s
poOoTa, mynsTa yIpaBIeHus
THUMOA JKONCTHUK, KAMEPHI
MaIIMHHOIO 3PeHMs,
ONTHYECKOTO JIAaTUYMKA, MOIYIISA
0ecrnpoBOIHOro 10CTYIIA.
Po0OoT-MaHHITYIATOP JO/IKEH
o0ecrieunBaTh nepeMeleHne
HacaJKy B IPOCTPAHCTBE,
AKTUBAIHIO HACATKH,
BO3MOKHOCTB MOTYYEHHS
CUTHAJIOB OT KaMepbl U
JAaTYMKOB, BO3MOKHOCTB
yIIpaBlIeHHs
JOTIOTHATEIbHBIMH
YCTpOHCTBAMHU.

Marepuan xopmyca -
ajmroMuHui. JIlnamerp padoueii
30HBI (0€3 ydeTa HaBECHOTO
HWHCTPYMEHTA U YETBEPTOi
ocH) He MeHee 320 Mm.
Hurepdeiic noaxmodenus -
USB.

JlomxeH HMETh BO3MOKHOCTE
aBTOHOMHO# padOTEI 1
BHEIIHEro YIpaBIeHus.
YrpasisroLKii KOHTPOJLIEp
JOJKEH OBITH COBMECTHM CO
cpenoit Arduino.
VYpap/gio1uii KOHTpoJuIep
COBMECTHM CO Cpeaoi
nporpamMmupoBanus Scratch,
H A3BIKOM NPOTPAMMHPOBAHUSA
C.

Jlomxen obecrieunBaTh
HOBOPOT 110 IEPBBIM TPEM
OCSIM B 33/IaHHBIII YIOJ U Ha
3alaHHBII YOI, [IOBOPOT I10
YETBEPTOIT OCH Ha 3aJaHHBII
YTOJ1, IBIDKEHUE B




koopmuHatel X, Y, Z,
mepeMeIleHne Ha 3aJJaHHoe
|[paccTosHME MO KOOpAMHATAM
X, Y, Z, nepenady naHHbIX O
TEKYLIEM MOJOKEHUH YIJIOB,
nepesady JAHHBIX O TEKYLIHX
KOOPJIMHATAaX MHCTPYMEHTA.
Jlo/mKeH noajep:KuBarb
TepeMeIIeHne B 1eKapTOBBIX
KOOPIMHATAX M yTiax
MOBOPOTA OCEH, C 3a0aHHOI
CKOPOCTBIO M YCKOPEHHEM.
Tunel nepemerenuii B
JEKapTOBbIX KOOpAHHATAX:
JBHKEHHUE 110 TPAeKTOPHH,
IBIKEHHE TI0 PAMON MEXKIY
JABYMs TOUYKAMH,
TepenphIrMBaHie U3 TOUYKH 1
TOYKY (IepeHOC 00BEKTA).

12 |O0pazoBarenbHblii
HAOOp A1 N3ydeHus
MHOTOKOMITOHEHTHBIX
POOOTOTEXHMYECKUX
CHCTEM H
[MAHUTTYIAUMOHHBIX
poboToB

OOpasoBaresbHblil KOMIUIEKT
J0IKeH OBITH MpeaHa3HAYeH
1T U3y eHHs
|[pobGoToTeXHMHECKMX
TEXHOJIOTHIT, OCHOB
nH(GOPMaLHOHHBIX
TEXHOJOrUH U TEeXHOJIOT Uil
TPOMBILITIEHHOH
aBTOMATH3ALIIH, A TAKKe
TEXHOTOTHIT
POTOTUITHPOBAHUS U
a/TATUBHOTO TIPOU3BO/ICTBA.
B cocTtas KoMILIeKTa JOKHO
BXOJUTE!

1) UnTennexTyanbHbli
CEePBOMOIYIB C
MHTErPUPOBAHHON CHCTEMOM
YIIpaBIeHNs, MTO3BOISIONIEN
00beMHATH CEPBOMOYIIH
JAPYT C APYTOM MO
OCJIEA0BaTEAbHOMY
unTepdeiicy - He MeHee 6 wWIT;,
2) PoboTtoTexHnueckuii
KOHTPOJUIEP MOAYJIBHOIO
THITA, TPEACTABISAIOLIHI
coDoit oaHOIaTHEIH
MUKPOKOMITBIOTEP C
OnepaLOHHOM CHCTEMOII

1 mT.

1 mT,




Linux, o0beIMHEHHBIN C
nepudepuitHbIM
KOHTPOJIEPOM € ITOMOILBIO
MIaThl PACIITHPEHUS .
PoGotoTexHuueckuii
KOHTPOJLIEP JOJIKEH
YIOBIETBOPATH TEXHHYECKIM
XapaKTePHCTHKaM: KOJI-BO
s7ep BCTPOEHHOTO
MUKDPOKOMITBIOTEPA - HE MEHEe
4, TaKTOBas 4acTOTA AAPA - HE
menee 1,2 ['Tu, oosem O3V -
He MeHee 512 MO, nanuune
unrepdeiicos - SPI, 12C, 128,
TTL, UART, PWM,
nn(pPOBBIE U AHAIOTOBBIE
MOPTHI AJIA MOAKITIOYSHHA
BHEITHUX YCTPOMNCTB, a TAKIKe
WiFi nnn Bluetooth mst
KOMMYHHKALIMK CO BHELTHUMHI
yCcTpolicTBaMu.
PobGoToTexHHUeCKIit
KOHTPOJLIEP JOIKEH
00ecrneYnBaTh BO3MOKHOCTE
MpOrpaMMHPOBaHH C
MTOMOILBIO CPEACTB A3BIKOB
C/C++, Python u cBoGo1HO
[pacmipocTpanseMoii cpeapl
Arduino IDE, a Taxxe
yTpaBIeHNs MOIETAMHI
[pOOOTOTEXHIUECKUX CHCTEM C
nmomotsto cpens ROS.

3) BeraucanTtenbHbll MOYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJUIEPOM - HE
MeHee 1 mwT.
BeruucnurensHblil MOAY/Ib
JOIKEH 001a1aTh
BCTPOEHHBIMU H(POBBIMU
nopTamu - He MeHee 12 wr u
AHAJIOrOBBIMHU MTOPTAMH - HE
MeHee 12 mT.
BreraucnurenbHblil MOLYIIb
JOJIKEH 001anaTh
BCTPOEHHBIM MOTY/IEM
OeCnpoBOIHOI CBA3M THTIA
Bluetooth u WiFi nns




CO3IMaHNsT
annapaTHO-MPOrPAMMHEIX
|[pemennii n
"yMHBIX/CMapT"-yCTPOICTB
1151 pa3pabOTKH PeLleHuit
"HuTepHer Beweii”.
BerduciuTenbHblil MOLYITb
J0IKeH obnanarsb
COBMECTHMOCTBIO C
neprdepuitHbIMHU mIaTaMI
JUTSL TOAKITFOYEHMS K CeTH
Ethernet n moakmoueHus
BHEILIHEI CHIOBOI HAarpy3KH.
4) Monyib TEXHHYECKOTO
3peHus, MpeaCTaBIIsIOLUil
coboii ycTpoiicTBo Ha Oaze
BBIYHCIINTETBHOTO
MHKPOKOHTPOIIIEPA U
MHTErPUPOBAHHOIT KaMepbl,
obecneunBaromee
[pacnosHaBanue npocTeimnx
n300pakeHnit Ha MOIYJIE 3a
cueT COOCTBEHHBIX
BBIYHCITATETBHBIX
BO3MOKHOCTEI - HE MeHee |
I0IT;

Moyne TEXHUUYECKOr0 3peHus
J0IKeH 00ecrneunBaTh
BO3MOYKHOCTb OCYILECTBIIATD
HACTPOIKY IKCMO3UIINH,
Oananca 6enoro, HSV
COCTABIAIONINX, TUIOLIAIH
oOHapyxHuBaemMoil 0oacTn
1300paskeHns, OKPYIIIOCTH
oOHapyskuBaemoii obnactu
n300paskeHns, NoJIoKeHHe
oOHapysKkuBaeMbIX obnacreil
OTHOCHTENBHO APYT APYyra
Monynb TEXHUYECKOTO 3peHUs
JOIKEH NMETh BCTPOCHHBIE
unrepdeiicsr - SPI, UART,
12C wnu TTL s
KOMMYHHKALNH JAPYT C APyrom|
I BHEITHHMU
YCTPONCTBAMH.

5) Kommnnexr
KOHCTPYKTHBHBIX 37IEMEHTOB




W3 MeTasia s cOopkn
MOJIeJIN MAaHUIYJIATOPOB - HE
meHee | wT;

6) Kommnuiexr anemeHTOB 11
cOOpKH BaKyyMHOIO 3aXBaTa -
He MeHee | .
O0pasoBaresbHBbIil
[poGoToTexHuyeckuii
KOMILIEKT JOMKEH COlep KaTh
HaOOp OubnmoTex
TPEXMEPHBIX MOIENEei VT
NPOTOTUIHPOBAHNS MOJeneii
MOOUIIBHBIX H
MaHUITY/SILIIOHHBIX POOOTOB
[pasnuunoro Tuna. B cocras
KOMILIEKTa JOJDKHBI BXOIUTh
WHCTPYKLMH U METOIMYECKHE
yKa3aHus 1Mo pa3padoTke
TPEXMEPHBIX MOJIEIEN
MOOHIIBHBIX pOOOTOB,
MaHHITYIISIUOHHBIX POOOTOB C
[pa3nuuHBIMEU THIAMHI
KHUHEMaTUKH (yrioBas
KHHEeMaTHKa,
TJI0CKO-TIapasijieabHas
KHHEMaTHKa,
nensra-knHemarnka, SCARA
WM PhIYAKHAS KWHEMATHKA,
margopma CTioapra H T.IL).
(O06pa3zoBarenbHBII
[poGoToTexHMue CKHi
KOMILIEKT JOMKEH COlepsKaTh
WHCTPYKLIUH 110
MPOEKTHPOBaHHIO POOOTOB,
HHCTPYKLHH U METOAHKH
OCYILECTBIIEHHSA WHKEHEPHBIX
[pacueToB npu
MTPOEKTHPOBAHNH (PacieThl
Harpy3ku 1 MOMEHTOB, pacyer
MOILHOCTH MPHUBOAOB, PACUET
apaMeTpoB KNHEMaTHKH U
T.I1.), HHCTPYKLIUHU 10
[pazpaborke cuctem
yIIpaBJIeHHs H IPOrPaMMHOTO
oOecrieueHus s YIpaBaeHus
poOOoTaMH, HHCTPYKIIUH 1
METOIMKH IO pa3paboTke




CUCTEM yTpaBIeHNs C
HIIEMEHTAMH UCKYCCTBEHHOTO
WHTEJUIEKTa H MAIIHHHOTO
00yUeHns.

KommbrorepHoe o0opynoBaHme
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HoyTOyx

Dopm-hakrop: HOYTOYK;
YKecrkas, HeOTKIIFOUaeMast
KJIaBUATYpa: HAIUYHE,
Pycckas packniazaka
KJIaBUATYPHI: HATHYNE,;
JluaroHane 3KpaHa: He MeHee
15,6 nroiiMoB;

Paspemenune skpana: He
menee 1920 x 1080 nukceneii;
Konuvectso anep
npolieccopa: He MeHee 4;
Komn4ecTBo NOTOKOB: HE
MeHee 8;

bazosas Takrosas 4acrora
npoueccopa: He menee 1 I'T'w;
MakcumanbHasi TaKTOBast
4acToTa npoleccopa: He
menee 2,5 I'T;

Kam-mamsaTes nponeccopa: ve
menee 6 MbaiiT;

O0beM yCTaHOBIEHHOM
ONepaTHBHOIl NaMsATU: HE
meHee 8 1'0aiiT;

O6beM nogepkuBaeMoit
OneparuBHOI namsTu (s
BO3MOKHOCTH PACIIHPEHHUS):
He meHee 24 ['0aiiT;

O0bem Haxonurens SSD: He
MeHee 240 ['0aiir;

Bpewms aBTOHOMHOI paboThI
ot Oarapen: He MeHee 6 4acosB;
Bec HOyTOYKA C
YCTaHOBJIEHHBIM
aKKyMynsTopoMm: He Oonee 1,8
KT,

Bremnnii natepdeiic USB
craHaapra He Huxke 3.0: He
MeHee Tpex CBOOOJHBIX;
Buemnuii uarepgeiic LAN
(MCTIOTB30BAHIE
ePeXOIHIKOB He
MPETyCMOTPEHO): HAJTUYHE;

1 T

] T,




Hanmmane monynei n
nHTepdeiicos (HCIOIB30BaHNIEe
NepexOAHNKOB He
npenycmotpeHo): VGA,
HDMI;

becnposoanas csa3e Wi-Fi:
HaIM4YHie C NOIEPIKKOi
crangapra IEEE 802.11n nm
COBpPEMEHHEE;
Web-kamepa: Hanuane;
Manunynsatop Mbb'
Hann4ue;
[IpenycranosnenHas
OTiepalNOHHast CHCTeMa C
rpaduyeckum
OJTb30BATEIBCKHM
nuTepdencom,
obecrieunBaronas padory
[pactipocTpaHeHHBIX
00pa3oBaTeNnbHBIX M

001118 CHCTEMHBIX
MPUIOKEHHI: HATTHYHE.
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Tenexxka -
XPaHWIHIIE
HOYTOYKOB

THI KOPITyCa: MEeTaJl;
BO3MOKHOCTE 0€301MacHOro
3alIMIIEHHOTO 3aMKOM
XpaHEHHs HOYyTOYKOB:
Hann4ue;

BO3MOKHOCTD 3apsIKU
HOYTOYKOB: HAJIM9HE,

O IePIKKA HOYTOYKOB 13
KOMILJIEKTA ITOCTABKH;
Hamaue poyrepa Wi-Fi
crangapra 802.11n unu
coBpemMeHHee: | 1T,
MOAAEP/KKa HOYTOYKOB M3
KOMTILIIEKTA MOCTABKH;
KOJIMYECTBO HOYTOYKOB: OT 6
IITYK, TOJICPKKA HOYTOYKOB
13 KOMIUIEKTA MOCTaBKH;
Hanpsxenue nuranus: 220
B\S0 I'ig;

[Torpebnsiemas momtHOCTH, BT
(Makcumym): 2500;
[ToTpebasiemsrit TOk, A
(Makcumym): 12;

JiuHa mwHypa
SJIEKTPONUTAHHA: OT 2.5

| mT.

| T




MeTpa;
3amumTa OT NepeHanpsKeHus,
KOPOTKOTO 3aMbIKAHMSL:
Hanune;

Korneca a5 nepeaBuKeHus ¢
TOPMO30M: HAJIMIHE.




