MNPO®UIbHBIN KOMILJIEKT OBOPYJOBAHUS

Haumenosanue
000pyI0BaHUs

Kpatkue npumepHbie
TEXHUYECKHE
XapaKTePUCTUKU

KomuuectBo eaunun
U1 TIPOHIEHOTO
KOMIUIEKTa
(oO1eodpa3zoBaTEIILHBI
€ OpraHu3aluy, He
SBIISTIOIINECS
MaJIOKOMITJIEKTHBIM),
eJ1. U3M.

KonmvecTBo eauHuUIL
U1 TPO(HIEHOTO
KOMILJICKTa
(MaJIOKOMITJIEKTHBIE
001e00pa3oBaTebHbBI
€ OpraHu3alun), e.
U3M.

bA30BAS (OBA3ATEJIBHAS YACTD)

ECTGCTBCHHO-Hay‘-IHaSI HaITpaBJICHHOCTb

1.

[{udposas
imaGopaTopusl o

OHOJIOTHH
(yueHnueckas)

O0ecneunBaeT
BBLITTOJITHCHHUE
lmaGopaTOpHBIX padOT
Ha YpOKax Mo OMOJIOTuu
B OCHOBHOM IIIKOJIC U
[IPOEKTHO-
IICCIICIOBATEIbCKOM
IesATEIbHOCTH
[YHIaIIuXCs.
KoMIuiekranus:
becnipoBoaHOM
MYJIBTHIATYUK 110
Ouoaoruu ¢ 6-1o
BCTPOCHHBIMU
ITaTYMKaMH:

JlaTunk BIaKHOCTH C
ITMarna3oHOM U3MEPEHHUS]]
0...100%

JaT4mK OCBEIIEHHOCTH
C TMana3oHoOM
M3MEPEHUS HE YKE YeM
ot 0 1o 180000 1x
JlaTunk pH ¢
ITMarna3oHOM U3MEPEHHUS]
He yxe yem ot 0 1o 14
pH

/laTurk TemrepaTypsl C
ITMarna3oHOM U3MEPEHHUs]
He yxe ueM ot -20 110
+140 C

JlaTank
PIEKTPOTIPOBOIUMOCTH
C Irana3oHaMu
M3MEPEHHS HE YKE YeM
ot 0 10 200 MmkCwm; ot 0
mo 2000 MmxCwm; ot 0 110
20000 MmxCm

/laTurk TemriepaTypbl




OKpYKaIOIIEH Cpeibl ¢
ITMarna3oHOM U3MEpPEHMUS]]
He yxe 4eM oT -20 10
+40

IAKCecCyaphbl:

Kabens USB
COCTUHUTEIbHBII
3apsiiHOE YCTPOMCTBO C
Kkabemem miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

KpaTkoe pyKoBOJCTBO
[0 SKCIUTyaTaluu
dpoBoit
imabopaTopun
[{udposas
BHJIEOKaMepa ¢
METAITNYECKUM
[ITAaTUBOM, pa3pelieHre
He MeHee 0,3 Mnukc
[IporpamMmmHOe
oOecrieueHne
MeTtonnueckue
[PEKOMEH/IalluU He
Menee 30 pabot
'YnakoBka

Hanuuune
[PYCCKOSI3bIYHOTO CailTa
MOAICPKKH, HATUINE

BUICOPOJIHKOB.
[{udposas Ob6ecnieunBaeT 3 mrT. 2 mrT.
imabopaTopust 1o BBHITTOJIHEHHUE

XHMUH
(yueHHueckas)

maGopaTOPHBIX paboT
[0 XUMHH Ha YpOKax B
OCHOBHOM IIKOJIC U
[TPOEKTHO-
FICCIIENOBATENLCKOMN
eI TeIbHOCTH
[YHIaIIUXCS.
Kommnekramus:
becnipoBoHOM
MYJIBTHUIATYUK 110
XUMUH C 4-Ms
BCTPOCHHBIMU
ImaTYMKaMH:

JlaTunk pH ¢
ITara3oHOM U3MEpPEHHUS]
He yxxe yem ot 0 1o 14
pH

J{aT4YUK BEICOKOM

TeMIIepaTyphl




(TepMOTIapHBIii) ¢
ITMarna3oHOM U3MEpPEHMUS]]
He yxe yeM oT -100 1o
+900 C

JlaTumk
PIIEKTPOIPOBOAUMOCTH
c Irana3oHaMu
M3MEPEHUS HE YKE YeM
ot 0 10 200 MmkCwm; ot 0
mo 2000 MxCwm; ot 0 1o
20000 MmxCm

/TaTurk TeMIiepaTypbl
IUIATHHOBBIH C
ITMarna3oHoOM U3MEpPEHMUS]]
He yxe 4eM oT -30 10
+120 C

OTaciabHbIC TATYUKU:
JaT4uK OonTHYECKOM
IUIOTHOCTH 525 HM
IAKCeccyaphbl:

Kabens USB
COCTMHUTEILHBIN
3apsIHOE YCTPOMCTBO C
kaOenem miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

KpaTkoe pyKoBOJCTBO
10 DKCILTyaTaluu

[ poBoi
maboparopuu

Habop naboparopHoii
OCHACTKH
[IporpammHOe
oOecreucHue
MeToauueckue
[PEKOMEH AU HE
menee 40 paboT
Hammane
[PYCCKOSI3BIYHOTO CalTa
MOICPKKH

Hanuuue
BHJICOPOJTUKOB.

. [Hudposas
imabopaTopust 1o
(buznke
(yueHuueckas)

O0ecrieunBaeT
BBLIIIOJTHCHHC
PKCTIEPUMEHTOB T10
TeMaM Kypca GU3HKH.
Kommnekramus:
IbecripoBoHOM
MYJIBTHIATYHK 110
(busuke c 6-10

BCTPOCHHBIMU

3 mT.

2 1IT.




MaTYNKAMH:
[{udposoii naTunk
TeMITepaTyphl C
ITMarna3oHoM U3MEpPEHMUs]]
He yxe 4eM oT -20 10
120 C

[{udpoBoii qaTunk
QOCOJIFOTHOTO JIaBJICHUS
C AMara3oHOM
M3MEPEHUS HE YKE UeM
ot 0 1o 500 xIla
J[aT4nMK MarHUTHOTO
[OJISI C TMaIra30HOM
M3MEPEHUS HE YXKE UeM
oT -80 10 80 MmTn
JlaTunk HarpsKeHus ¢
Imara3oHaMu
M3MEPEHUS HE YKE YeM
oT -2 1o +2 B; ot -5 1o
+5 B; or-10 1o +10 B;
oT -15 1o +15 B
JaTynK TOKa HE yxe
ueMm oT -1 1o +1 A
/laTunk akcerepomeTp
C TIOKa3aTelIsIMH HE
MeHee ueM: +/- 2 g; +/-
49;+/-89
OTneabHbIE
[yCTpOICTBA:

USB ocuumorpad He
MeHee 2 KaHana, +/-
100 B

IAKCeccyaphbl:

Kabens USB
COeIMHUTEILHBIN
3apsiIHOE YCTPOMCTBO C
KkabemeM miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

Konctpykrop s
[TPOBEICHUS
PKCIIEPUMEHTOB
KpaTkoe pykoBOJICTBO
[0 DKCIUTyaTaluu

1 poBo
lmaboparopun
[IporpamMmmHOe
oOecrieueHne
MeToauueckue
pexoMenanuu (40
aboT)




Hanmuuue
[PYCCKOSI3BIYHOTO CailTa
[TOAICPHKKH

Hanuuue
BUJICOPOJIUKOB.

KommsroTepHoe 000opynoBaHue

4.

HoyTOyk

dopmMm-akTop:
HOYTOYK;

KecTkas,
HEOTKJTFOYaeMast
KJIaBHATypa: HATMYHC,
Pycckas packnanka
KJIaBHATYPhI: HATUYHUE;
/Inaronanp 3KkpaHa: HE
MeHee 15,6 1101MOB;
Paspemienue dkpana: He
Mmenee 1920 x 1080
[TUKCEIICH;
KomnyecTBo siaep
[poiieccopa: He MeHee
4,
IKonn4uecTBO MOTOKOB:
HEe MeHee §;

bazoBas TakTOBas
[FaCTOTa MpoIeccopa:
e menee 1 I'T1;
IMakcuManbHas
TaKTOBAasl 9aCTOTa
[porieccopa: He MeHee
2,5 T;

Komi-mamsars
[poiieccopa: He MeHee
6 MoaiiT;

O0BEM yCTaHOBIIEHHOM
OTIepaTUBHOM MaMSTH:
He MeHee 8 1'0aliT;
O0BeM
[MOIEPKUBAEMOM
OTIepaTUBHOM MaMATH
(17151 BOBMOXKHOCTH
paclIMpeHusi): He MeHee
24 I'GaliT;

O0BbEeM HaKOIIMTEIS
SSD: ne menee 240
[COaiit;

Bpewmst aBTOHOMHOM
paboThl OT GaTapeu: He
MeHee 6 Jacos;

Bec HoyTOyKa €
[YCTAaHOBJICHHBIM
AKKYMYJIITOPOM: HE
ooiee 1,8 kxr;

3 mT.

2 IIT.




Bremranii naTepdeiic
USB crangapra He
Hike 3.0: He MeHee
TpeX CBOOOIHBIX;
Bremrauii natepdeiic
LAN (ucnosib30BaHue
[EePEXOIHUKOB HE
[PETYCMOTPEHO):
HaIU4ue;

Hamuuue monyiei u
mHTEepdericoB
(MCTIOIb30BaHUE
[EepPEXOIHUKOB HE
peaycMoTpeHo): VGA,
HDMI,

lbecripoBoHAs CBA3b
Wi-Fi: Hanuuue ¢
[TO/ICPKKOM CTaHAapTa
IEEE 802.11n nnn
COBpEMEHHEE;
\Web-kamepa: nHamuuue;
MaHnunynasTop "Mblb':
HaTU4ueE;
[IpenycraHoBiIEHHAs
OTepalMoOHHas CUCTEMA
c TpaduIeCcKUM
M0JIb30BATEIHCKIM
mHTEepdericoM,
oOecreunBaroiast
paboty
[pacIpoCTpaHeHHBIX
00pa3oBaTeNbHbIX U
0OLIECCTEMHBIX
[IPUIIOKEHUN:

HaTHJIue.

5. MOV (mpunrep,
CKaHep, KOIup)

Tun ycrpoiictea: MOY
(pyHKIIMM TTedaTH,
KOITUPOBAHUS,
CKaHHPOBAHUS);
dopmar Gymaru: He
MeHee A4;

[[BETHOCTB: YEpHO-
OCIIBII;

TexXHOI0THs IeYaTu:
mazepHas
MaxkcuManpHOE
[pa3pelleHue evaTu: He
menee 1200 x 1200
TOYEK;

urepdeiicer: Wi-Fi,

Ethernet (RJ-45), USB.

1 mrr.

JIOTIOJIHUTEJIBHOE OBOPYJIOBAHUE




EcTecTBeHHO-Hay4YHAasl HAITPaBIEHHOCTb

1.

[{udposas
imaGopaTopusi o

OHOIOTHH
(yueHudeckas)

OO0ecmeurBaeT
BBLIIIOJTHEHHE
ImaGopaTOpHBIX padOT
Ha ypoKax 1o OMOJ0ruu
B OCHOBHOM IIIKOJIE U
[TPOCKTHO-
ICCIIeI0BATEIbCKOM
MesaTeIbHOCTH
yH9aIuXxCs.
KoMIuiekramnus:
IbecripoBoHOM
MYJIBTHIATYHK 110
Ouoaoruu ¢ 6-1o
BCTPOCHHBIMH
ITaTYMKaMH:

J{aTYnK BIAXKHOCTH C
IMTMara3oHoOM U3MEpPEHHUS]]
0...100%

JaT4rK OCBEIIEHHOCTH
C IMana3o0HoM
M3MEPEHUS HE YKE YeM
ot 0 1o 180000 1K
JTaTuuk pH ¢
ITara3oHOM U3MEPEHHUS]
He yxxe yem ot 0 1o 14
pH

/laTunk TemriepaTypsl C
ITara3oHOM U3MEPCHHUS
He yxe yeM ot -20 110
+140 C

JTaTumk
BIEKTPONPOBOAUMOCTH
c Trana3oHaMu
M3MEPEHUS HE YXKE YeM
ot 0 10 200 MxCwm; ot 0
mo 2000 MxCwm; ot 0 1o
20000 MmxCm

/TaTurk TemrepaTypbl
OKpYKarOIIeH Cpeibl ¢
ITMarna3oHOM U3MEpPEHHUS]
He yxe yeM ot -20 110
+40

IAKCeccyaphl:

Ka6ear USB

COe TUHUTEILHBIN
3apsiIHOE YCTPOMCTBO C
KabemeM miniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

Kpartkoe pykoBOJICTBO

1 mrT.

1 mrr.




[0 SKCIUTyaTaluu

i poBo
imaGopaTopun
[udposast
BUIcOKamepa ¢
MEeTaUTHYEeCKUM
[IITATUBOM, pa3pelieHue
He MmeHee 0,3 Miukc
[IporpammHuoe
oOecrieueHue
MeTognuecKue
[PEKOMEHIAIUU HE
Menee 30 pabot
'YnakoBka

Hanuuue
[PYCCKOSI3bIYHOTO CalTa
MOIJICP)KKU, HATUYUE

XHMUH
(yueHuueckas)

lTabopaTOPHBIX pabOT
[0 XUMHH Ha YPOKax B
OCHOBHOM IIKOJIE U
[IPOCKTHO-
FICCIICIOBATEIbCKOM
eI TeIbHOCTH
Y9AIIHUXCS.
[KoMInexkTamus:
becnipoBogHOM
MYJIBTHIATYHK 110
XUMHU C 4-MsI
BCTPOCHHBIMH
ITaTYNKaMH:

JTaTuuk pH ¢
ITMarna3oHOM U3MEPEHHUs]
He yxe yem ot 0 1o 14
pH

JlaTauk BBICOKOM
TeMIIepaTypbl
(TepMomapHbIii) C
ITMarna3oHOM U3MEPEHHUS]
He yxe yeM ot -100 o
+900 C

JTaTumk
RIIEKTPOIPOBOAUMOCTH
C Trana3oHaMu
M3MEPEHUS HE YKE UeM
ot 0 10 200 MxCwm; ot 0
mo 2000 MxCwm; ot 0 1o
20000 MxCwMm

/TaTurk TemrepaTypbl

[JTATUHOBBIA C

BUICOPOJIMKOB.
[{udposas Ob6ecnieunBaeT 1 . 1 mT.
maboparopusi 1o BEITIOJTHCHHEC




ITIana3oHOM U3MEpEeHHUs]
He yxe ueM ot -30 110
+120 C

OTaenbHbIC TaTYUKH:
J[aTYnMK ONTHYECKOM
MJIOTHOCTH 525 HM
IAKCecCyaphl:

Kabens USB
COCTUHUTEIbHBII
3apsiiHOE YCTPOMCTBO C
Kkabemem miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

KpaTkoe pyKoBOJCTBO
[0 SKCIUTyaTaluu
dposoit
lmaboparopuu

HaGop mabopaTopHoi
OCHACTKU
[IporpammHOe
oOecrieueHue
MeToanueckue
[PEKOMEHIAIUU HE
MeHee 40 pabot
Hannane
[PYCCKOSI3bIYHOTO CailTa
[OIICPKKH

Hannane
BUJICOPOJIUKOB.

[{udposas
imaGopaTopust o

(buznke
(yueHuueckas)

Ob6ecnieunBaeT
BBITIOJIHCHHE
PKCIIEPUMEHTOB 11O
reMaM Kypca QU3HKH.
Kommnekramus:
becnipoBoaHOM
MyJTBTUAATYUK T10
(buzuke ¢ 6-10
BCTPOECHHBIMU
ITaTINKaMHU:
[{udpoBoii gaTumk
TeMITepaTyphl C
ITMarna3oHOM U3MEpPEHHUS]]
He yxe yeM ot -20 110
120 C

[{udposoit qaTuank
AOCOTIOTHOTO JTABJICHHUS
C 1Mara3oHOM
M3MEPEHUS HE YKE UeM
ot 0 1o 500 klla
JlaTunK MarHUTHOTO
[0JIsl C IMana3oHOM

1 mIT.

1 mT.




M3MEpEHHS HE Y)Ke YeM
oT -80 1o 80 mTn
/laTunk HanpsHKeHUs ©
Imuarna3oHamMu
M3MEpEHHS HE Y)Ke YeM
oT -2 1o +2 B; ot -5 1o
+5 B; or-10 o +10 B;
ot -15 o +15 B
JaTunk TOKa HE yxe
ueM oT -1 1o +1 A
/laTunk akcenepomeTp
C TOKa3aTesIs MU HE
MeHee ueM: +/- 2 ¢; +/-
49;+/-89
OTaenbHbIC
[yCTpOICTBA:

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

IAKCeccyaphbl:

Ka6ens USB
COCIMHUTEIIBLHBIN
3apsiIHOE YCTPOUCTBO C
Kkabernem miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

KoHctpykTop 11t
[TPOBEICHUS
PKCIIEPUMEHTOB
KpaTkoe pyKoBOJICTBO
MO SKCIUTyaTaluu
1dpoBoit
imaGopaTtopun
[IporpamMmmHOe
oOecrieueHue
MeTtonnueckue
pexomenaaiuu (40
pabor)

Hanuuune
[PYCCKOSI3BIYHOTO CaiTa
[OAICPKKH

Hannane
BUJICOPOJIUKOB.

. [Hudposas
imaGopaTopus o
(buznonoruu
(mpoduIIbHBII
YPOBEHD)

O0ecneurBaeT
[IPOBE/ICHHE
ICCIICAOBAHUS 1O

(b yHKIIMOHUPOBAHUIO
YEJIOBEUYCCKOTO
OpraHu3ma.
[KoMmiiekTamus:

becnipoBogHOM

1 mIT.

1 .




MYJIbTUIATYUK 1O
(buzuonoruu ¢ 5-10
BCTPOCHHBIMU
matyrkamu: JlaTunk
ApTEpPUATILHOTO
mapierus (0...250 mm
PT. CT.)

/laTuuk myJsbca ¢
Mana3oHOM U3MEpPEHHUS]
He yxe uyeM ot 30 1o
200 yn/MuH

/TaTurk TeMIiepaTypbl
TeJia ¢ JUarna3oHoM
M3MEPEHUS HE YXKE UeM
ot +25 no +40 C
JaT4mK 4acTOTHI
IbIXaHHUS C TUANa30HOM
M3MEPEHUS HE YKE YeM
ot 0 1o 100
[IMKJIOB/MUH

JTaTunK yCKOpeHHs C
mokazarensimMu +/- 2 g;
+/-4.g;+/-8¢
OT1nenbpHbIC
[yCTpOMCTBA:

laTuuk OKI ¢
IMTMara3oHoOM U3MEPEHHUS]]
He yxe yeM ot -300 no
+300 mB)

JlaTunk pH ¢
ITMarna3oHoOM U3MEPEHMUS]
He yxe yem ot 0 1o 14
pH

JlaTunk cunomep ¢
ITMarna3oHOM U3MEPEHMUS]
He yxe ueM ot -40 1o
40 H

/TaTurK OCBEIIEHHOCTH
C AMana3oHOM
M3MEPEHUS HE YXKE YeM
ot 0 10 180000 11K
IAKceccyapbl:

Ka6ens USB
COEIMHUTEIIbHBIN
3apsaHOE YCTPOUCTBO C
Kkabemem miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

KoncTpykTop s
[TPOBEICHUS
PKCIIEPUMEHTOB




KpaTtkoe pykoBOJCTBO
MO YKCILTyaTaluu
dpoBoit
mabopaTopun
[IporpammHuoe
oOecrieueHue
MeTognuecKue
[PEKOMEHIAIUU HE
MeHee 20 padot
Hannuune
[PYCCKOSI3BIYHOIO caiiTa
[OICPKKH

Hanuuue
BUJICOPOJIUKOB.

[{udposas
maboparopusi 1mo

DKOJIOTHNN

OGecneunBaeT
MpOBE/ICHUE YIeOHOTO
PKOJIOTHYECKOTO
MOHUTOPHUHTA
MHCTPYMEHTAIbHBIMU
MeTonamu. Habop
[IPUMEHSCTCS MPU
M3y4YEHUHN YKOJIOTHH,
0HOJIOIUU, XUMUH,
reorpaguu u
[IPUPOIOBEACHUS, a
TAKKE IS
MHIMBUTYaIbHBIX
MCCIICIOBAHUS U
[IPOEKTHOM

e TeTbHOCTH
[IIKOJIbHUKOB.
Komrmekranus:
becnipoBoaHOM
MYJIBTHIATYHK 110
PKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-10
BCTPOEHHBIMU
MaTYNKAMHU:

/laTunk HUTpaAT-MOHOB
J{aT4rK XJI0pUA-NOHOB
JlaTunk pH ¢
ITarna3oHoOM U3MEPEHHUS]]
He yxe yem ot 0 1o 14
pH

/TaTurK BIaXHOCTH C
ITara3oHOM U3MEPEHHUS]
0...100%

JaTamK OCBEIIEHHOCTH
C AMana3oHOM
M3MEPEHHS HE YKE YeM
ot 0 1o 180000 1k

/laTunk TemriepaTypsl C

1 mT.

1 mr.




Mana3oHOM U3MEpPEHHUS]
He yxe ueM ot -20 110
+140 C

JTaTumk
PIIEKTPONPOBOIUMOCTH
C AuanazoHaMu
M3MEpPEHUS HE Y)KE UeM
ot 0 10 200 MkCwm; ot 0
mo 2000 MmxCwm; ot 0 1o
20000 MxCwm

JlaTunk TeMreparypol
OKPYKaIOLLIEH Cpeibl ¢
Mana3oHOM U3MEpPEHHUS]
He yxe uyeM ot -20 110
+50 C

OTenbHbIC TaTUYUKHU:
JlaTuuk 3ByKa ¢
(byHKLIKEN
MHTETPUPOBAHUS C
ITMara3oHOM U3MEpPEHHUS]]
HACTOT HE MEHEE YEM OT
50 I'p o 8 kI'm;
JlaTurK BIaKHOCTU
[MOYBHI C JJUATIA30HOM
M3MEPEHUS HE YXKE UeM
ot 0 10 50%

/TaTynk kuciopoaa c
Mrana3oHOM U3MEpPEHHUS
ot 0 10 100%

JlaT4mK onTUYEeCKOU
MJIOTHOCTH 525 HM
JlaT4mk onTUYEeCKOU
riaoTHOCTH 470 HM
JlaTuuk TypOuANMETp C
ITMarna3oHOM U3MEPEHMUS]
He yxxe yem ot 0 1o 200
NTU

JlaTunk OKHUCH
yriepoja ¢
ITMarna3oHOM U3MEPEHHUS]
He yxe yeM ot 0 110
1000 ppm

IAKCeccyaphbl:

Kabenr USB
COCTMHUTENBHBIN (2
I11T.)

3apsHOE YCTPOUCTBO C
Kkabemem miniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

CtepkeHb 1t




BaKpEIJICHHS TaTYUKOB
B IIITATHBE

KpaTkoe pyKoBOJCTBO
[0 SKCIUTyaTaluu
dpoBoit
imabopaTopun
[IporpammHuoe
oOecrieueHue
MeTognuecKue
[PEKOMEHIAIUU HE
Menee 20 padot
'YnakoBka

Hanuuue
[PYCCKOSI3bIYHOTO CailTa
MOIJICPXKKH, HATUYUE
BUJICOPOJIUKOB.

Mukpockor
[ pOBOI

Tun MuUKpockorna:
0100 HYSCKUM
Hacaaka Mukpockomna:
MOHOKYJISIpHAS
IHaznaueHue:
iTabopaTopHbII

MeTon uccie0BaHuA:
CBETIIOC II0JIC
Matepuan ONTHKH:
OITUYECKOE CTEKIIO
'YBenuueHue
MUKpOCKoOIIa, Kpat: 64 -
1280

Oxynsipel: WF16x
OO0BbekTuBsL: 4x, 10X,
40xs
(TTOAMpPY>KUHEHHBIH )
IPeBosIbBEpHAsI TOJIOBKA:!
Ha 3 00bEKTHBA

Tun moacBeTKH:
BEpKajo WU CBETOANO]
IPacmionosxenue
[MOJCBETKU: BEPXHSAS U
HUKHSIS

Marepuan kopmyca:
METaILT

[[peIMETHBIN CTOJIUK,
MM: 90

IIcTOYHHMK MUTAHUS:
220 B/50 '

HUuco meranukceneit: 1

1 mT.

1 .

Ha6op OI'D no
XHMUH

B HaGop BXOJAT BEChI
irabopaTopHbIe
brekTponHsie 200 T,
CIIMPTOBKA
imaGopaTopHasi, BOpOHKA

1 mrT.




KOHUYecKasi, Majoyka
CTCKJISIHHAs, TPOOHpKa
[1X-14 (10 mTyK),
CTaKaH BBICOKUH C
HocukoM BH-50 ¢
METKOH (2 ITYKH),
[IMTHH]IP
M3MEpUTENbHBIN 2-50-2
(CTEKJISTHHBIM, C
[IPUTEPTON KPBILLIKOI),
[ITATUB JIsI IPOOUPOK
Ha 10 rHes3., 3aKUM
MPOOUPOYHBIH,
[ImaTeb-a10xedka (3
MTYKH), HA0OP
(h1aKOHOB IS
XpaHEHHUs PacTBOPOB U
[peakTUBOB (00bEM
(dnaxona 100 mu - 5
KOMIUIEKTOB 110 6 IITYK,
00bem irakona 30 mur -
10 xoMIUIEKTOB 110 6
[ITYK), HUIAHAD
M3MEPUTEIIBHBIN C
Hocukom 1-500 (2
[ITYKH), CTaKaH
Bbicokni 500 mu (3
[ITYKH), HA0Op epieit
TSI MBITBSI TIOCY/TBI
(epIir 1711 MBIThS
MpOOUPOK - 3 MITYKH,
eplI A7l MBIThS KOJIO -
3 mTyKH), XanaT OebIit
x/0 (2 mWTyKH),
MepYaTKu Pe3MHOBBIC
XUMHYECKHE CTOMKUE
(2 mTyKn), OUKU
BalUTHBIC, QUIBTPHI
oymaxsslie (100 mryk),
roproyuee JUIs
criupToBok (0,33 ).

B cocraB Habop BXOAAT
[PEaKTUBBI: ATTFOMUHHUIA,
bKee30, CoJsTHas
KICIIOTa, METHIIOPAHK,
(benondranens,
AMMHAK, TIEPOKCH]T
BOJIOPOJ1a, HUTPAT
cepebpa u Apyrue; B
o0111el CoXKHOCTH - 44
[Pa3JINYHBIX BEIIECTB,
MCTIONTE3YEMBIX JIJISt




COCTaBJICHUS
KOMIUJIEKTOB PEAKTUBOB
[IPU IPOBEICHUH
PK3aMEHALMOHHBIX
PKCIIEPUMEHTOB 110
KypCY IIKOJIBbHOU
XUMHUH.

YueOHnas
imaGopaTopusl o
HEMUPOTEXHOJIOTHUHI

B cocraB BXOOAT:
Cencop Tun 1 He meHee
1 mr., obecrieunBaeT
BO3MO>KHOCTh
[PETUCTpallUK CUTHAIA
PIEKTPUYECKON
AKTUBHOCTH MBIIIIII
(37IEKTPOMHUOTPaAMMBI,
OMI).

Peructpanus nomkHa
OCYILIECTBIISETCS
HEMHBA3UBHO, CYXHUMH
PIIEKTPOIaMHU.
IBO3MOKHOCTBIO
KpETJICHUS K pyKe
YEIIOBEKA, YTO JIOJKHO
ITaBaTh BO3MOKHOCTh
[PETUCTPUPOBATH
PIIEKTPUYECKYIO
AKTUBHOCTH MBIIIIIIBI B
00nacTu, HaJ KOTOPOi
pacroiaraeTcs
kperieHue. [Tpu
HATIPSKEHUU MBIIIITBI
ITOJKHA OBITH
oOecrieyeHa
BO3MOXKHOCTh
HAOII0IEHUS] TyYHOCTH
curHasna (T.e.
npucyrcrerue OMI),
[pU pacciabieHun
MBIIIILIBI - €€
OTCYTCTBHE.

Cencop Tun 2 He MeHee
1 mT., oOecreunBaeT
BO3MOKHOCTh
[PETHCTpAIlUK CUTHAJIA
(OTOIIETU3MOTPAMMBI
(®III") onTrueckum
[yTeM, 3a CUET
M3MEHEHUS
OTPa’KEHHOT'O OT
KPOBEHOCHBIX COCY/IOB
CBETa, 00bEM KOTOPBIX

M3MCHSCTCA IO

1 mrr.




BO3JICHCTBUEM
[1yJIbCOBOW BOJIHBI.
CeHcop JOKEeH ObITh
obecrieueH
BO3MO>KHOCTBIO
KpEeIICHUsS K
[oIyIlIeyKe Maiblia
ueIOBeKa.
Cencop Tun 3 He MeHee
1 mt., obecrieunBaeT
BO3MO>KHOCTb!
[PETUCTpaLlUM CUTHAIA
PIEKTPOKAPAUOTPAMMBI
(OKI') He MHBAa3UBHBIM
cI1ocoooMm;
peructpauuu I, II u I
OTBEJICHUI;
MOAKITIOUEHUS
PIEKTPOAOB K CEHCOPY
C TIOMOIIIBIO
COeTMHUTEBHBIX
[TPOBOJIOB,
000pyI0BaHHBIX
TouchProof
[pa3beMamH.
Cencop Tun 4 He MeHee
1 wT. oOecrieunBaer
BO3MOYKHOCTb!
[PETHCTpALlUM CUTHAJIA
KOKHO-TaJTbBAHUYECKOM
peaxuuu (KI'P),
[pErHCTpaLns KOTOPOTo
OCYIIECTBIISIETCS Ha
[TOCTOSIHHOM TOKE;
MOAKITIOUEHUS K Ty
UETOBEKA C TOMOILBIO
CYXHUX DJIEKTPOIOB,
[MOAKIIOYEHUE KOTOPBIX
K CEHCOPY
OCYIIECTBIISIETCS C
momotnbio TouchProof
[Pa3bEMOB.
Cencop Tun 5 He MeHee
1 mt., obecrieunBaeT
BO3MOKHOCT:
[PETUCTpAIK CUTHAIIA
PIEKTPUYECKON
AKTUBHOCTH MO3Ta
(233T") ¢ momorbIO
CYXUX HEMHBa3UBHBIX
PIIEKTPOJIOB;
eTUCTpAINH




PIEKTPUYECKON
AKTUBHOCTH Pa3HBIX
ImoJIeit Mo3ra;

1O IKJTFOUCHUS
PIIEKTPOJIOB K CEHCOPY
C TIOMOIITBIO
COCTUHHUTEIIBHBIX
[TPOBOJIOB,
000pYy1I0BaHHBIX
TouchProof
[pa3beMaMHu,
BaKperieHus
PJIEKTPOJIOB Ha
[TOBEPXHOCTHU T'OJIOBBI.
Cencop Tun 6 He MeHee
1 mt., obecrieunBaeT
BO3MOXKHOCTb:
[PETHCTpAllUM CUTHAJIA
KoseOaHus TPyIHOM
Kietku (Cencop
ITBIXaHHS ),
OTIpEICTICHUS YaCTOThI
ITBIXaHUS.

'YcrpoticTBo s cOopa
ITAaHHBIX OT CEHCOPOB U
repeaaun Ha
[epCOHAIbHbBIN
KOMITBIOTED
oOecrieunBaeT
BO3MOXXHOCTh cOOpa
ITaHHBIX OT
[MOAKITIOYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MOJTyUYEHHBIX JAHHBIX
Ha IIK. ITogkarouenune
[IEHTPAJIbHOTO MOJTYJIS
K 1K ¢ momompro USB-
KaOens. LlenTpanbHbIii
MOYJIb UMEET He
MeHee 1 ImT.:
raTbBAaHUYECKYIO
3ossiiuto ot [TK.
[{eHTpanpHBII MOYJIb
oOecrieunBacT
BO3MOXHOCTb
O/THOBPEMEHHOTO
[TOIKJTFOUCHUS BILJIOTH
10 4 CEHCOPOB.
Kaxxnp1it 3 BXOJ0B
[{enTpanbHOTO MOAYIS
MMEEeT TAIbBAHUYIECKYIO
30T IO




(oOecrieueHue
MeKKaHaJIbHOM
raJlbBAHMYSCKOM
30JISIITUN ).
TTongxarouenue
CEHCOPOB K
[{enTpasibHOMY
MOIYJTIO
OCYIIECTBIISETCS C
[TOMOIILIO
CIICIIUATTU3UPOBAHHBIX
pazbemoB tuna LEMO,
00eCIeunBarOIIuX
MPaBUILHOCTh
MOAKIIOUEHUS pa3beMa
1 CHUYKAIOIIUX PUCK
CIIy4aifHOTO KacaHus
[Pa3bEeMOB
TOKOITPOBOISIIINX
gacTe, a TaKKe
00eCcIeunBaroIINX
BaIIUTY OT
HECaHKITMOHUPOBAHHOT
0 ITOJKIIOUYCHUS K
[TPOU3BOJILHBIM
[yCTpOMCTBAM.

Monayns "Knonka" ne
MeHee 1 1miT.,
0OecIeynBacT
BO3MOXKHOCTb:
[Pa3METKHU
[PETUCTPUPYEMBIX
CHTHAJIOB M OTMEYaTh
HEe MeHee 3-X
PA3TUYHBIX KaTETOPUU
COCTOSIHHI.

'Y cTpoiCcTBO, BXOASIIEE
B cocTaB Jaboparopuu,
ITOJI’KHO 00ecIIeUnBaTh
BO3MOXKHOCTB
[pETHCTpalun
ApPTEPUATILHOTO
ITaBJICHMS.
[IporpamMmmHOe
obecrieueHue (ganee -
[1O). HomxHO
0OecreynBaTh
BU3yaJIA3aIUIO U
00paboTKy
[PETUCTPUPYEMBIX
CHTHAJIOB.

['TaBHOE OKHO




[POrPaMMBbI JTOJIKHO
COCTOSITh M3 BKIIAJIOK,
KaXK7asi U3 KOTOPBIX
COJEPKHUT HAOOP
rpaduKoB,
HEOOXOAUMBIX IS
OTOOpaKCHUS
Tpedyemoit
MH(pOopMaIuu.
JTomKHa UMEThCS
BKJIAJIKa JJIs1
0IHOBPEMEHHOTO
[IPOCMOTpA CUTHAJA CO
BCEX CEHCOPOB,
OIHOBPEMEHHO
[OIKJIFOUEHHBIX K
[{enTpasibHOMY
MOJTYITIO.

JTO 0OecreuynBaeT
BO3MOYKHOCTh
MHOTOKaHAJIBHOTO
(monurpaguueckoro)
pexxrMa paboThl
[yCTpOICTBA.

Taxxe JOJIKHBI
MMETBCS BKIIQIKH JIJIS
BH3yaTH3aI[uU
CUTHAJIOB OT CEHCOPOB
OMI', OIII", OKT', KI'P,
D0I, ceHcopa
ITBIXaHUSI, KHOIIKH; &
TaK>Ke IPOU3BOTHBIX
rpauKOB, Ha KOTOPBIX
BU3YaTH3UPYIOTCS
CrierTU(UIHBIE JIJIST TOTO
VT MHOTO CUTHANA
BEJTMYHUHEIL.

[10 nomkHO 1aBaTh
BO3MOYXHOCTh
BH3YyaTH3aI[uU 1
00paboTKH
[PETUCTPUPYEMBIX
CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanuzanus
CUTHAJIa, CIIEKTP
CUTHAJA, aMILTUTYIHBIN
TPUTTEP

- OIII': Bu3yanuzanus
CUTHAJIa, CIIeKTpa
CUTHAJIa, TAXOTPAMMBI,
rpaduk mynbca

- OKTI': Bu3yanuzamus




CUTHAJIa, TAXOTPAMMBI,
rpaduk myibca

- KI'P: Busyanuzanus
CUTHaJIa

- O0I': Bu3yanu3anus
CUTHAJIa, CIIEKTP
CUTHAJIa, aMIUTUTYAa
anbda-putma,
AMIUTUTYa OeTa-puTma.
- CeHcop JpIXaHus:
BH3yaIM3alisl CUTHAJIA,
- Knormnka:
BH3yaIH3alus CUTHaAIA
[pa3MeTKu

1O noKHO UMETH
BO3MOKHOCTh
KacCTOMH3AIUH U
HacTpoiiku [10 nns

b exTuBHOTO
OTOOpaKeHUS
rpadukoB: HaCTpOUKa
[1BETa, BHIOOP
MapaMeTpoB IS
AHaAJTN3a, BEIOOP
0TOOpakaeMbIX
rpaduKoB,
MacIITaOupoBaHue
rpaduxos. [10 gomkHO
MMETh BO3MOKHOCTb
Bamvcu u
BOCITPOU3BEICHUS
[PETUCTPUPYEMBIX
CUTHAJIOB.
IBo3M0XHOCTB
HACTPOMKHU apaMeTpPOB
(buIbTpaIIUK CUTHAJIA C
MOMOIIbIO (QUITBTPA
HUKHUX 9acToT,
(UITBTpa BRICOKHX
4acTOT, I0JI0COBOTO
buibTpa,
[PEKEKTOPHOTO
buibTpa.

C nenbto yno0cTBa
AHaJIM3a CUTHAIa,
IMTOJIKHA UMEThCS
BO3MOXKHOCTh 3aITUCH
[PETUCTPUPYEMBIX
CUTHAJIOB B (haiin, ¢
[TOCIEAYIOLIEN
BO3MOYKHOCTBIO UX
[OCJIEAYIOLIETO




BOCIIPOM3BEICHUS B
manHoM 1O (umuTHpys
[PETUCTPALIMIO CUTHAJIA
B PSIKHUME PEaTbHOTO
BPEMECHH).

B cocrase:
METOTNYECKUE
MaTepUabl AJIs
YIUTENS U
0OyJaromxcs,
OTHCaHNe

[0 IKJTFOUCHUS
CEHCOPOB J1abopaTopuu,
MHCTPYKIIUHU IO
rcriojib3oBanuio 110,
OTIFICAHUE
mabopaToOpHBIX U
MPaKTUYECKUX padoT,
KOTOpPOE B TOM YHUCIIE
COJICPIKUT
Mpe3eHTAllMOHHBIC
MaTepUaIbl.
'YmakoBka/KopoOka
lmaGopaTopuu JT0JKHA
oOecrieunBaTh ya00HOE
XpaHEHUE U COACPKATh
MOJICKA3KU JJIsI
[PACTIONIOXKEHUS
CEHCOPOB U YCTPOMCTB
maboparopuu s
yZI00HOTO
MCTIONTb30BaHUS
[peroaaBaTeNIIMU U
00y4JaroIuMuUcs..

TexHogorunyeckas HaIlPpaBJICHHOCTDH

9. |OGpa3oBaTenbHBIHI
KOHCTPYKTOp JIJIst
[IPaKTUKN OJIOYHOTO
[IporpaMMUpPOBaHUS
C KOMIUIEKTOM
TaTYNKOB

IPoGoToTexHUYECKUI
HaOOp MpeaHa3HAYeH
TSI I3Y9ICHHSI OCHOB
[POOOTOTEXHUKH,
erasnei, y3JioB U
MEXaHHU3MOB,
HEOOXOAUMBIX IS
CO3MaHUS
[POOOTOTEXHHUUECKUX
[YCTPOMCTB.

Habop npencrasnsier
C000¥ KOMITJIEKT
CTPYKTYPHBIX
HIIEMEHTOB,
COCTMHUTEITBHBIX
PIIEMEHTOB H
PIIEKTPOTEXHUICCKUX

1 mrT.

1 mrr.




KOMITOHEHTOB.

Hab6op nmo3Bomsier
cobupatp (1
[IpOrpaMMHUpPOBaTh
coOnpaeMble MOJIETN),
13 2JIEMEHTOB
BXOJIAIIUX B €r0
COCTaB, MOJIENH
MEXaTPOHHBIX U
[POOOTOTEXHUUECKUX
[YCTPOMCTB ¢
ABTOMATU3UPOBAHHBIM
yIIpaBJIe€HHEM, B TOM
YKCIIE HA KOJIECHOM
XOJy, a TaK JKe
KOHCTPYKLIUH,
OCHOBaHHBIX Ha
MCII0JIb30BaHUU
nepenad (B TOM YUCIIe
MEPBSIYHBIX U
ByO4YaThIX), a TaK ke
[PBIYAroB.
CBETOINOTHBIN
MaTPUYHBIA JUCILIEH C
0eI10i HOICBETKON HA
KOHTpPOJLIIEpE
KosmuecTBo nopros
BBO/Ia/BBIBOJIA HA
KOHTpPOJJIEPE HE MEHEE
6
Konn4ecTBO KHOMOK HE
MeHee 4

O0111€€ KOJIUYECTBO
DIIEMEHTOB: HE MEHEE
520 1mIT., B TOM YHCIIE:
1) mporpaMMupyeMbIii
0JIOK yIIpaBJICHHUS,
KOTOPBIA MOXKET
paboTaTh aBTOHOMHO U
B [IOTOKOBOM PEKHUME;
2) CepBOMOTOPBI

3) TaTYMK CUITBI

4) MaTYuK pacCTOSTHUS
5) IaTyuK I[BETa

6) aKKyMyJIITOpHast
Oartapest

7) [InacTukoBbIe
CTPYKTypHBIE
PIIEMEHTBI, BKITIOYas
nephopupoBaHHbIE
PIIEMEHTBI: OAJIKH,
KYOWKH, OCH ¥ BaJlbl,




COCTMHUTENbHbBIE
PIEMEHTBI K OCSM,
[IIECTEpPHH,
[IpeHa3HAYEHHbIC AJIs
CO3aHMsI YEPBIYHBIX U
ByOuYaThIX nepeaad,
COCTMHUTENBHBIE U
KpENE)KHbBIE JIEMEHTBI;
7) [IporpammHoOe
oOecIcucHuCE,
MCIIOJIB3YEMOE IS
[pOrpaMMHUpPOBaHUS
coOOMpaeMbIX
[POOOTOTEXHUUECKUX
MOJIEIEH U YCTPOMCTB,
ITOCTYIHO AJIs
CKauMBaHUS U3 CETH
MuTepHeT

10

O06pa3oBaTEIbHBIN
HAOOp 10 MEXaHUKE,
MEXaTPOHUKE U
[POOOTOTEXHHKE

KoMIuiekT mis
M3YYICHUS OCHOB
PIEKTPOHUKU U
POOOTOTEXHUKHU

HabGop momkeH ObITh
MpeIHa3HAYCH IS
[pOBeCHUS y4eOHBIX
BaHATUI 11O
PIEKTPOHUKE U
CXEMOTEXHHUKE C TEJTBI0
M3ydeHus Haubomee
[pacpOCTPaHEHHOMN
DIIEMEHTHOM 0a3bl,
[IPUMEHSEMOH IS
MHKEHEPHO-
TEXHIUYECKOTO
TBOPUYECTBA yJaIIUXCS
1 pa3paboOTKH y4eOHBIX
MoJiesieil poOOTOB.
Habop momken
MO3BOJIATH YUAIIUMCS
Ha TPAKTHKE OCBOWTH
OCHOBHBIE TEXHOJIOTUU
MPOCKTUPOBAHUS
[POOOTOTEXHUYECKUX
KOMIIICKCOB Ha
mprMepe y4eOHbIX
Mozeel poOoTOB, a
Tak)Ke U3YUUTh
OCHOBHBIC TEXHHYCCKHE
pelieHus B o0mIacTu
KHOEPHETUYECKHUX U
BCTPAMBACMBIX CHCTEM.

IB cocTaB KOMILIEKTA

1 mT.

1 .




ITOJKEH BXOJUTH Ha0OP
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIsI COOPKH
MaKeTa
MaHHUITYJISIITUOHHOTO
[po0OTa, KOMILJIEKT
METAITHYCCKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIsI COOPKH
MaKeTa MOOHIIBHOI'O
poboTa u T.1.

IB cocTaB KOMILJIEKTa
BXOJUT HAOOP
PIIEKTPOHHBIX
KOMITOHEHTOB JIJIsI
M3YYCHUS OCHOB
PICKTPOHUKHU U
CXEMOTEXHHKH, a TAKKE
KOMILICKT IMPUBOJIOB U
ITaTYUKOB PA3TUIHOTO
TUTIA JIJIS pa3paboTKu
[POOOTOTEXHUUECKUX
KOMILJICKCOB.

IB cocTaB KOMIIJICKTa
ITOJKHO BXOIMTh:
MOTOPBI C SHKOJICPOM -
HE MeHee 2 1T,
CEpPBONPHUBO,T OOJIBIIION
- He McHee 4 IIT,
CEPBOIPUBOJI MaJIbIN -
HEe MeHee 2 IIIT,
MH(paKpacHbIN TaTIYNK
- He MeHee 3 IIT,
yIbTPa3BYKOBOM
MaT4YuK - HEe MeHee 3
T, JaTYUK
TEeMIIEPATYPHI - HE
MeHee 1 T, JaTauk
OCBEILIEHHOCTH - HE
Mmenee 1 mt, Habop
DIIEKTPOHHBIX
KOMITOHEHTOB
(pe3ucropsl,
KOHICHCATOPHI,
CBETOTHOIBI
[Pa3IMYIHOTO
HOMMHAJIA), KOMIUIEKT
[POBOIOB IS
OecraeyHoro
[POTOTUITUPOBAHHSI,
mIaTa OeCacyHoro
MPOTOTUITHPOBAHHSI,




AKKYMYJIATOD U
BapsHOE YCTPOUCTBO.
B coctaB KoMILJIEeKTa
ITOJI’KEH BXOIUTh
[POrpaMMUPYEMBIii
KOHTPOJLIED,
[IPOrpaMMHUPYEMBIii B
cpene Arduino IDE win
AHAJIOTMYHBIX
CBOOOTHO
[pacrpoCTpaHsIEeMbIX
cpenax pa3paboTKu.
[[porpammupyemMblit
KOHTPOJLIEP JI0JKEH
00J1a1aTh OPTaMH JIJIs
[0 IKJTFOUCHUS
1 (PPOBBIX U
QHAJIOTOBBIX YCTPOWCTB,
mHTepgericamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth nnu
\WiFi.
B coctaB kommiekTa
ITOJI’KEH BXO/IUTh
MOJTyJIb TEXHHYECKOTO
BpeHus,
[IPECTABIISIOIIMI
c000i1 BBIYUCIUTENBHOE
[YCTPOMCTBO CO
BCTPOEHHBIM
MHUKPOITPOIIECCOPOM
(KOJ-BO sAzEp - HE
MeHee 4 11T, yacToTa
siipa He meHee 1.2 [T,
00bem O3Y - He MeHee
512 MO, 00bem
BCTPOCHHOW MaMSATH -
He MeHee 8 [0),
MHTETPUPOBAHHON
Kamepou
(MakcUMalbHOE
[pazpenieHue
BHJICOMTOTOKA,
[epeaaBaeMoro 1o
uHTepdeiicy USB - He
MeHee 2592 x 1944 en.)
1 ONITUYECKOMN
cucteMoi. Moyiib
TEXHHYECKOTO 3PCHHUS
MO KeH 001aaaTh
COBMECTUMOCTBIO C
A3ITUYHBIMU




[IpOTrpaMMHUPYEMBIMHU
KOHTPOJUIEPAMHU C
[TOMOIIBIO
mHTepdeiicos - TTL,
UART, 12C, SPI,
Ethernet. Moxyib
TEeXHUYECKOTO 3PECHUS
ITOKEH UMETh
BCTPOCHHOE
[IpOrpaMMHOE
oOecrieueHre Ha OCHOBE
OIEepalliOHHOM
crcTeMbl Linux,
[M03BOJISIOIICE
OCYIIECTBIISATh
HACTPOMKY CUCTEMBI
MaIIMHHOTO O0yUYeHUs
[apamMeTpoB
HEUPOHHBIX CEeTen st
OOHapyKEHUS
0OBEKTOB, ONPECIICHHS]
X [TapaMEeTPOB H
ImanpHEeHIen
MIeHTU(UKAITUH.
KoMIiekT momkeH
oOecreunBaTh
BO3MOYKHOCTh H3y4CHUS
OCHOB pa3pabOTKH
MPOrPaMMHBIX U
ArmapaTHbBIX
KOMIIJICKCOB
MHKCHEPHBIX CHCTEM,
pemieHuii B chepe
"NutepHer Bewei", a
TAKKE PEUICHU B
oOmacTu
[POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEIUICKTa 1
MAIIMHHOTO O0y4YEHUSI.

11

UeTsipexoceBoi
yaeOHBI poOoT-
MaHUITYJISTOP C
MOOYJIbHBIMU
CMEHHBIMU
HacajKaMu

'YueOHbIi poOOoT-
MaHHITYJISTOP
MpeaHa3HaueH JUIs
OCBOCHHS
0OYJarOIIMMHUCS OCHOB
POOOTOTEXHUKH, JIJIsI
[0/ITOTOBKH
0OyJaronuxcs K
BHE/IPCHUIO U
[OCTIETYIOIIEMY
MCIIOJTb30BaHUIO

poOOTOB B

1 mIT.

1 mT.




[TPOMBIIIIIECHHOM
[POM3BOJICTBE.
KonmuectBo oceit
poOoTa MaHUITYJISATOpPA -
YEeTBIpE.

[Tepemerienue
MHCTPYMEHTA B
[IPOCTPAHCTBE IO TPEM
OCSIM JTOJIKHO
VIIPaBIISTHCS
[I1arOBBIMU
ITBUTATEIISIMHU.
Hanpsokenue nuTanus
[11aroBBIX JBUTATENICH
He Oonee 12 B.
CepBoJBUTATEh
UETBEPTOI OCH JOJKEH
oOecrieunBaTh OBOPOT
MHCTPYMEHTA.

'Yron noBopoTta
MaHUIYJISTOpa HA
OCHOBaHUHU BOKPYT
BEPTUKAIBHON OCH HE
Menee 180 rpamaycos.
/s onpenenenus
MOJIOKCHUS
MaHUTTYJISITOpA TIPU
[MOBOPOTE BOKPYT
BEPTUKAIBHON OCU
IMOJIKEeH
MCITIOJTE30BATHCS
PHKOZEP.

'YT01 moBOpOTa 3aJHETO
ryieya MaHHUITYJISITOpa
He meHee 90 rpaaycos.
'Yroi moBopora
[epeHero miedya
MaHUTTYJSTOpA HE
Menee 100 rpamgycos.
/s onpenenenus
[TOJIOKCHUS 33]THETO U
MepeHero miey
MaHUTTYJISITOPA JIOJDKEH
MCIIOJIb30BATHCS
TUPOCKOI. YTOII
[MOBOPOTA IO YETBEPTOM
ocu He MeHee 180
paycoB.

JlomkHa OBITH
BO3MOYXHOCTh
OCHAIICHUS] CMEHHBIMHU
HacajKamu (Harpumep,




Inep kaTeNlb KapaHaaia
v (romacrepa,
[pHCOCKa C
CEpBOJIBUTATEIIEM,
MEXaHHYECKOe
BaXBaTHOE YCTPOWCTBO
C CEepBOJ/IBUTaTEIIEM,
[YCTPOMCTBO It
a3epHON IpaBUPOBKU
I YCTPOUCTBO JUIS
3D-nieuarn).

JTomkHa OBITH
BO3MO>KHOCTh
MOIKITFOYECHUS
ITOTIOTHUTEIBHBIX
yCTpOMCTB (Harpumep,
TpaHcIopTepa, pelibca
TSI IepeMeTLeHHST
poOoTa, mysabTa
YIIpaBJICHUS THTIA
IKONUCTHUK, KaMepbl
MaIIMHHOTO 3PEHUS,
ONTUYECKOTO IaTYHKa,
MOyl OECTIPOBOTHOTO
ImocTyma.
Po6oT-manumymnsTop
ITOJIKEH 00ecTeuynBaTh
MepeMelieHe HacaaKu
B IIPOCTPAHCTBE,
AKTHBALIUIO HACAJIKH,
BO3MOYKHOCTb
[OJTy4EeHHUs] CUTHAJIOB
0T KaMepbl U JaTYHKOB,
BO3MOXHOCTb
YTIpaBJICHUS
ITOTIOJTHUTEIIbHBIMU
[yCTPOHCTBAMH.
Martepuan kopmyca -
QTroMUHMN. [Inamerp
paboueii 30HbI (06€3
lyueTa HaBECHOTO
MHCTPYMEHTA U
YETBEPTOM OCH) HE
MeHee 320 MM.
uTepdeiic
nonkioueHus - USB.
J{omKeH UMEThb
BO3MOXHOCTb
ABTOHOMHO# pabOThI U
BHEIIIHETO YIPaBJICHHUS.
'Y ipaBisiroImit
KOHTPOJUIEP JOJDKEH




OBITH COBMECTUM CO
cpenoit Arduino.

'Y ipaBisitomuii
KOHTPOJLJIEP COBMECTUM
co cpenoit
[IpOrpaMMHUPOBaHUS
Scratch, 1 A3b6IKOM
rporpamMmmupoBanus C.
JlomkeH obecrieunBaTh
[MOBOPOT IO MEPBBIM
TPEM OCAM B 3a/IaHHBII
[YTOJI ¥ HA 3aJaHHbIN
[yroJ1, TOBOPOT MO
[UETBEPTOU OCH Ha
BaJlaHHBIN yroJl,
ITBMYKEHUE B
KoopauHathl X, Y, Z,
[epeMeNIeHre Ha
BaJlaHHOE PACCTOSIHUE
o koopauHaram X, Y,
/., mepeiayy JaHHbIX O
TEKYIIEM MOJIOKEHUN
YTJIOB, IIEpeavy
IMAHHBIX O TEKYIINX
KOOpAMHATaX
MHCTPYMEHTA.

/ToipkeH noaiepKuBaTh
[epeMeIleHUE B
IMeKapTOBBIX
KOOpJAMHATAX U yriax
[TOBOPOTA OCEM, C
BaJlaHHOW CKOPOCTBIO U
[YCKOPEHHEM.

Tunbl nepeMereHui B
IMeKapTOBBIX
KOOPIMHATAX:
ITBYKEHUE TI0
TPACKTOPHUH, IBHKCHUE
10 TIPSIMOU MEXKY
ITBYMSI TOUKAMH,
MepenpbrIriBaHNue U3
TOYKHU U TOUKY
(mepeHoc 00beKTa).
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O06pa3oBaTEHHBIN
HAOOp 7S U3yUeHUs
MHOTOKOMITOHCHTHBI
X
[POOOTOTEXHIUYECKUX
CUCTEM U
MAHHUITYJIAIUOHHBIX
poOOTOB

(OGpa3oBaTeIbHBII
KOMILIEKT JI0JKEH
OBITH MpeHA3HAYCH
711 U3Y4eHUs
[POOOTOTEXHHUECKUX
TEXHOJIOTHi1, OCHOB
MH()OpPMaAITMOHHBIX
TEXHOJIOTUMN U

TEXHOJIOTUH

1 mrr.

1 mrT.




[IPOMBIIIICHHON
ABTOMAaTHU3aI[iH, a
TAK)Ke TEXHOJIOTHUH
[POTOTUITUPOBAHUS U
I TUTHBHOTO
[IPOM3BOJICTBA.

B cocraB koMmIuIeKTa
ITOI>KHO BXOIMTh:

1) UHTEnneKTyabHbIH
CEPBOMOTYJIb C
MHTETPUPOBAHHON
CUCTEMOH YIIPABIICHHUS,
[103BOJISTIONIEH
00BCIUHATD
CEPBOMOTIYIIH IPYT C
ITpyroM 1o
[OCIe0BATEILHOMY
mHTEpdeiicy - He MeHee
6 11IT;

2) PoboToTexHnueckuii
KOHTPOJLIEP
MOJTYJIBHOTO THIIA,
[PEACTABIISIOLTUI
COOO0M OJTHOILIATHEIN
MHUKPOKOMITHIOTEP C
OIEepallOHHON
cucremoit Linux,
00BEIMHEHHBIN C
nepudepuiiHbIM
KOHTPOJIIEPOM C
[TOMOIIBIO TIJIAThI
[pacIIMpEeHHUS.
IPoGoTOTEXHUUECKHI
KOHTPOJLIEP JOJIKEH
VIOBJICTBOPSITH
TEeXHHUYECKHM
XapaKTePUCTUKAM: KOJI-
BO si/Iep BCTPOCHHOTO
MUKPOKOMITHIOTEPA - HE
MeHee 4, TakToBast
gacToTa sijipa - He
Meree 1,2 [T, o0beM
O3V - He menee 512
IMO, HalTM4He
mHTEepdeiicos - SPI,
12C, 12S, TTL, UART,
PWM, uudpossie u
AHAJIOTOBBIE MOPTHI JIJIsS
[TOIKJTFOUESHUS
BHEIITHUX YCTPOUCTB, a
raxoke WiFi umn
Bluetooth ms




KOMMYHUKAIH CO
BHEIITHUMU
yCTpOICTBaMHU.
IPoGoToTexHu4eckuii
KOHTPOJUIEP JOJIKEH
oOecrieunBaTh
BO3MO>KHOCTh
[IpOrpaMMUpPOBAHUS C
[TOMOIIIBIO CPEICTB
s1361k0B C/C++, Python
11 CBOOOIHO
[pacrpoCTpaHIeMOM
cpenbl Arduino IDE, a
TaK>Ke yrpaBieHUs
MOIeTISIMU
[POOOTOTEXHUUECKUX
CHUCTEM C ITOMOIIBIO
cpeast ROS.

3) BeruucauTenpHbIN
MOYJIb CO BCTPOSHHBIM
MUKPOKOHTPOJLIIEPOM -
He MeHee | mmiT.
BoraricnuTenbHbIN
MOIYJIb JOJIKEH
00712/1aTh BCTPOSHHBIMH
111 ()POBBIMU TIOPTAMH -
He MeHee 12 mT u
AHAJIOTOBBIMH ITOPTaMU
- He MeHee 12 miT.
BeravcnuTenbHbINA
MOIYJTb JOJIKEH
0071a/1aTh BCTPOSHHBIM
MOTyIeEM
0eCIIPOBOTHOM CBSA3H
rumna Bluetooth u WiFi
IJ1s1 CO3AaHus
armapaTHoO-
[POTPaMMHBIX
[pEIIEHUI 1

" yMHBIX/CMapT"-
[YCTPOMCTB 1Sl
pa3paboTKU peleHui
"Untepuer Bemei".
IBerarciuTeENbHBINA
MOIYJTb JOJIKEH
00nanarh
COBMECTUMOCTBIO C
nepupepuiHbIMU
rIaTaMu JJis
[MOJAKIIOUYEHUS K CETU
Ethernet u
[MOJAKITIOYEHUs] BHEIIHEN




CUJIOBOM HArpy3KH.

4) Monyib
TEXHUYECKOTO 3PEHMUS,
[IPEICTaBIISIIOLIMI
c000I yCTpONCTBO Ha
0a3e BBIYMCIUTEILHOTO
MUKpPOKOHTpOJLIEpa 1
MHTEIrPUPOBAHHON
KaMephl,
oOecrnieunBaroIiee
[pacro3HaBaHUe
[IPOCTEUILINX
M300pakeHUH Ha
MOJ1yJIE 33 CUET
COOCTBEHHBIX
BBEIYMCITUTEILHBIX
BO3MOXKHOCTEH! - HE
MeHee 1 1mT;

Moysib TEXHUYECKOTO
BpEHUs JOJHKCH
oOecrieunBaTh
BO3MOYKHOCTh
OCYIIECTBIISATh
HAaCTPOUKY
PKCIIO3ULINH, OamaHca
oemroro, HSV
COCTaBIISIONTUX,
rIoaau
0OHapy>KHBaEMO
001acTH U300pakeHus,
OKPYTIIOCTH
O0OHapyKUBaeMOM
00nacTu U300pakeHus,
MOJIOKEHUE
OOHapyKUBAEMBIX
oOnacreit
OTHOCHUTEIIEHO JIPYT
Jpyra

Mo 1yib TEXHUYECKOTO
BpeHus JOKEeH UMETh
BCTPOCHHBIC
pHTEepdeiics! - SPI,
\UART, 12C uou TTL
TSI KOMMYHHKAITUU
TpyT ¢ APYTrOM WK
BHEIITHUMU
[YCTPOHCTBAMM.

5) KomriekT
KOHCTPYKTHBHBIX
PIIEMEHTOB M3 MeTaJlia
7151 COOpPKU MOJIEITH
MaHUTTYJISITOPOB - HE




MeHee 1 1mT;

6) KomriekT
PIIEMEHTOB JJIsl COOPKU
BaKyyMHOT'O 3aXBaTa -
He MeHee | miT.
(O0pa3oBaTenbHBIN
[POOOTOTEXHUYECKUIN
KOMIUICKT JIOJDKEH
coJiepkaTh HAbop
OuOIOTEK
TpEeXMEpHBIX MOJeNei
TSI IPOTOTUITHPOBAHUS
Mojie1et MOOMIIbHBIX U
MaHUTTYJISITUOHHBIX
[POOOTOB PA3IUYHOTO
runa. B cocras
KOMILIEKTA JIOJIKHBI
BXOJIUTh MHCTPYKITUH H
METOTNYECKUE
YKa3aHUS 110
pa3paboTke
TPEXMEPHBIX MOJIEIEN
MOOWMIIBHBIX POOOTOB,
MaHUTTYJISITAOHHBIX
[POOOTOB C pa3IUYHBIMU
TUTIAMU KHHEMATHKU
(yryioBasi KHHEMAaTHKa,
[JI0CKO-TIapajieIbHast
KHHEMAaTHKa, IelTbTa-
kuHematuka, SCARA
VUTH PhIYasKHAS
KIHEMaTHKa,
rmatdopma CTroapTa u
T.I1.).
(OGpa3oBaTeIbHBII
[POOOTOTEXHUYECKUI
KOMIUICKT JTOJDKEH
COJIep>KaTh UHCTPYKIIUU
M0 MMPOCKTHPOBAHHIO
[POOOTOB, UHCTPYKLIUHU U
METOTUKH
OCYILIECTBIICHUS
WHKCHEPHBIX PacucTOB
[PY MPOCKTHPOBAHUH
(pacdeTbl Harpy3KH U
MOMEHTOB, pacyeT
MOIIIHOCTH ITPHUBOJIOB,
pacueT mapaMeTpoB
KHHEMATUKH U T.I1.),
MHCTPYKIIUHU IO
pa3pabOTKe CUCTEM
yIIpaBIeHUsS U




MPOTPAaMMHOTO
oOecrieueHUs st
yIIpaBJieHUs1 poOOoTaMH,
MHCTPYKIIUU U
METOIHMKH T10
[pa3paboTKe CUCTEM
[YIIPaBJICHUS C
hIIeMEHTaMU
MCKYCCTBEHHOTO
MHTEIUICKTa U
MAITMHHOTO O0YYCHHSI.

KommsroTepHoe 000opynoBaHue
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HoyTOyk

dopmMm-dakTop:
HOYTOYK;

KecTkas,
HEOTKJTFOYaeMast
KIIaBUATypa: HAJINYHE,
Pycckas packnanka
KJIAaBUATYPhI: HAJTHUKE;
/Inaronanp 3KkpaHa: HE
MeHee 15,6 110HMOB;
Pazpemienue skpana: He
Mmenee 1920 x 1080
[MUKCEIICH;
KomnuecTBo siaep
[poiieccopa: He MeHee
4,
[Konn4uecTBO MOTOKOB:
HEe MeHee §;

bazoBas TakTOBas
[4aCTOTA MpoIleCcCcopa:
He meHee 1 I'Tm;
IMakcuManbHas
TaKTOBAasl 9aCTOTA
[polieccopa: He MeHee
2,51Tn;

Komi-mamsars
[poiieccopa: He MeHee
6 MoaiiT;

O0BEM yCTaHOBIIEHHOM
OIIEPATUBHOM MaMSTH:
He MeHee 8 ['0alT;
O0BeM

MO EP>KMBAEMOM
OTNIEPATUBHOM MAMSITH
(17151 BO3MOYKHOCTHU
paclIMpeHusi): He MeHee
24 T'Gaiir;

O0BbEeM HaKOIMTEIS
SSD: ne menee 240
["GaiiT;

IBpemst aBTOHOMHOM

1 mT.

1 mr.




paboTHI OT OaTapeu: He
McHee 6 4acoB;

Bec HoyTOYKa €
YCTaHOBJICHHBIM
AKKYMYJISITOPOM: HE
oonee 1,8 Kr;
Bremrauii naTepdeiic
USB cranjapra He
Hrke 3.0: He MeHee
TpeX CBOOOIHBIX;
Bremrauii naTepdeiic
LAN (ucnosib30BaHue
[EepPEXOIHUKOB HE
[PETYCMOTPEHO):
HaIU4ue;

Hamuuue monyiei u
mHTEepdelicoB
(MCTIONIb30BaHUE
MEepPEeXOIHUKOB HE
peaycMoTpeHo): VGA,
HDMI,

becnipoBoHas CBA3b
Wi-Fi: Hannuue ¢
[TO/ICPKKOM CTaHAapTa
IEEE 802.11n nnn
COBpEMEHHEE;
\Web-kamepa: Hanuuue,
Manunynstop "Mbib":
HATHYUE;
[IpenycraHoBIeHHAS
OTIepalOHHAs CHCTEMA
c rpaduyeckum
M0JIb30BATEIHCKIM
mHTEpdeiicom,
oOecreunBaroiast
paboty
[pacIpoCTpaHeHHBIX
00pa3oBaTeNbHBIX U
0OLIECCTEMHBIX
MPUIIOKEHUH: HAJIWYHeE.
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Tenexka -
XPaHUJTHIIE
HOYTOYKOB

TUIT KOpITyca: METa;
BO3MOYKHOCTb
0e301acHoro
BaIUIIIEHHOTO 3aMKOM
XpaHEHHUs HOYTOYKOB:
HATNIHE;
BO3MOYKHOCTH 3apsIKU
HOYTOYKOB: HaJIHuue,
Mo/Iep>kKa HOYTOYKOB
13 KOMILJICKTa
MOCTaBKH;

Hasmuue poyrepa Wi-Fi

1 mIT.

1 mT.




crangapta 802.11n wimn
coBpemMeHHee: | miT.
[oIIep’KKa HOYTOYKOB
13 KOMITJICKTA
[MOCTaBKHU;

KOJTHYECTBO
HOYTOYKOB: OT 6 IITYK,
[OJIIEPIKKAa HOYTOYKOB
13 KOMIUJIEKTa
[MOCTABKHU;
Hanpsokenue nuTaHus:
220 B\S0 I';
[ToTpebnsiemast
MOIITHOCTh, BT
(MakcumyMm): 2500;
[ToTpebnsiemblit TOK, A
(MakcumyMm): 12;
/InuHa mHypa
PIEKTPONUTAHUS: OT 2,5
MeTpa;

3amura ot
[epEeHAIIPSKCHISI,
KOPOTKOT'O 3aMbIKAHUSI:
HATHYUE;

Koneca o
MEPEIBIKEHUS C
TOPMO30M: HAJIMYHE.




