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HaumeHoBanue
Ne Kparkue npumepnbie Texunueckue | Exununa |[Konuvec
/1 0bopynoBanus xapaxkrepuctuku (PBIIO) U3MepeHusi| TBO
(PBI1O)
HaumenoBanue HanpaBjieHusi: ""Ooopyooeanue 011 00uye00pazoeamenbHblx
Op2anu3ayuil, He AGAAINUWUXCA MATIOKOMRAeKmHbIMU'"
HanmeHnoBaHue
1 '[')asnena:
EctecTBeHHOHayuYHa

s1 HAPABJIEHHOCTB"
Obecneuusaem @vinoiHeHuUe
DKCNepUMEHMO8 o0 meMam Kypca
duzuxu. Komnrexmayus.: becnposoonoii
MYIbMUOAmMuUK no gusuxe ¢ 6-10
ecmpoennviMu oamuuxkamu: L{ugpoeoii
0amyux memnepamypuvli ¢ OUaANa30HoOM
usmepenus He yoce yem om -20 oo 120C
[{ugposoii damuux abconromuozo
0asieHusi ¢ OUana3oHoOM USMeEPEeHUsl He
voice wem om ) 0o 500 klla Jlamuux
MASHUMHO20 NOJS ¢ OUANA30HOM
usmepenus He yoice yem om -80 0o 80
w1 Jlamuuk Hanpsdcenus ¢

[{ugppposasa OuanazoHamu usmepenUsl He yoice yem

nabopamopusi no
@uzuke (yuenuueckas)

om -2 00 +2B; om -5 0o +5B; om -10 0o
+10B; om -15 0o +15B Jlamuux moka
He yorce yem om -1 0o +1A4 Jlamuux
axkcenepomemp ¢ NOKA3amensimu He
meHee yem: +2 g; +4 g; £8 g OmoenvHuie
vempoticmea: USB ocyunnoepag ne
menee 2 kanana, +/-10 B Axceccyapul:
Kabenv USB coeounumenvhwiii 3apsaonoe
yempoticmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Koncmpykmop 0ns npogedeHus
bxcnepumenmos Kpamixoe pykosoocmeo
no skcnryamayuu yughpoesot
nabopamopuu Ilpoepammmoe
obecneyenue Memoouueckue
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

pexomenoayuu (40 pabom) Hanuuue
DY CCKOA3bIYHO20 CAlima no00epI’CKU
Hanuuue audeoponuxos.

Lugposasn
nabopamopusi no

Yumuu (yuyeHuveckas,)

Obecneyusaem vlnonHeHue
1abopamopHuIx pabom no Xumuu Ha
VPOKaAxX 8 OCHOBHOU WKOEe U NPOEKMHO-
LCCTIe008aMENLCKOU 0esIMeNIbHOCU
vuawuxcs. Komniekmayus:
becnpo8oOHOll MyTbmMudamuyux no Xumuu
C 3-Ms1 6CMPOEHHbIMU OAMYUKAMU:
/lamuux pH ¢ ouanazonom uzmepenus He
voice wem om () 0o 14 pH Jlamuux
91eKMpPONpPOBOOUMOCIU C OUANA3OHAMU
usmepenus He yoice wem om 0 0o 200
mxCm,; om 0 0o 2000 mxCm; om () 0o
20000 mxCm [Jamuuxk memnepamypuwi ¢
0UanazoHoOM usmMepenus He yyice yem om
-20 00 +140C OmoenvHvle Oamuuxu:
/[amuux onmuyuecxou niomuocmu 525
Hm Axceccyapol: Kabenw USB
CcOeOuHUme b bl 3apsaonoe
ycmpoticmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Kpamxkoe pyxo8oocmeo no
brcnayamayuu yugpoesoi iabopamopuu
Habop nabopamopHoti ocHacmu
[Ipoepammnoe obecneuenue
Memoouueckue pexomenoayuu He meHee
40 pabom Hanuuue pycckosizoluno2o
cauma noooepaicku Hanuuue
6UOEOPOIUKOS.
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Lugposasn
nabopamopust no

ouonocuu
(yueHuueckas)

Obecneuusaem 8bINONHEHUE
1abopamopHuIx pabom Ha YPoKax no
OUOI02UU 8 OCHOBHOU WIKOIe U
NpPOEeKMHO-UCCNe008AMENbCKOU
OesimenbHOCMU YYAUUXCHL.
Komnnexkmayus: Becnposoonoti
MYTLbMUOAMYUK N0 OUON02UU C S-10
6CMPOEHHLIMU OamyuKamu.: Jlamuux
BLANCHOCMU C OUANAZOHOM UBMEPEHUS
0...100% amuux oceewjennocmu ¢

ouanazoHom USMEPEHUS HE YIHCE HEM OM

wm
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

0 0o 180000 nx [Jamuux pH ¢
0UANa3oHOM UMEPEHUs He Yice Yem om
0 0o 14 pH [lamuux memnepamypsi ¢
0UanazoHoM usmMepenus He yyice yem om
-20 0o +140C [lamuux memnepamypoi
OKpyHCaroweti cpeowvl ¢ OUANA30HOM
usmepenus He yoce yem om -20 oo +40C
Axceccyapwi: 3apsaonoe ycmpoucmeo ¢
kabenem miniUSB USB Aoanmep
Bluetooth 4.1 Low Energy Kpamxkoe
PYKOBOOCMBO NO IKCHILyamayuu
yugposoii rabopamopuu L{ughposas
sUOeoOKamepa ¢ Memaniuyeckum
wmamusom, pazpeuterue ne meree 0,3
Mnuxc Ilpoepammnoe obecneuenue
Memoouueckue pexomenoayuu ne meHee
30 pabom Ynaxosxa Hanuuue
DYCCKOA3bIUH020 cama N000epPHCKU,
Hanuuue 8Uu0eopoIUKO8

HanmeHnoBanue
pazzena:

" JIOTIOJTHUTEIBLHOE
obopynoBanue"

Tenescka-xpanunuwe
HOYMOYK08

mun Kopnyca: Memai, 603MONCHOCMb
0e30nacHo20 3auUUeHHO20 3aMKOM
XpaHneHus HOymoOyKo8: Haauyue,
BO3MOINCHOCIb 3APAOKU HOYMOYKO8:
Hanuvue, N000epHcKa HOYmoOyKo8 n.l;
Hanuuue poymepa Wi-Fi cmandapma
802.11n unu coepemennee: 1 wm.
1n000epiHcKa HOymoykos n. 1.,
Koauuecmeo Hoymoykos: om 15 wmyx,
nooodepaicka HOymoyKos n.1;
Hanpsiorcenue numanusi: 220B\501y;
[lompebasemas mownocmo, Bm
(maxcumym): 2500; [lompebasemviii
mok, A (makcumym): 12; J[nuna wnypa
oaeKkmponumanus: om 2,5 mempa;
3awuma om nepenanpsaiceHus,
KOPOMKO20 3aMbIKAHUA: HATUYUe;
Koneca ons nepedsudicenusi ¢

MopmMO30M. HAJIU4Ue.
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

ObpazosamenbHblil
KOHCMPYKMOp OJisl
npakmuxu OJ104H020
NPOSPAMMUPOBAHUSL C
KOMNIEKINOM
0amyuxos

Pobomomexnuueckuti Habop
npeoHazHauen OJisk U3y4eHUust OCHO8
poOOmMomexHuKu, demainetl, Y3108 U
MEXaHU3MO08, He0OX0OUMBLX OJis
CcO30aHUsL pOOOMOMEXHUYECKUX
yempoticme. Habop npeocmasnsem
CcOO0UL KOMNIEKM CMPYKMYPHBIX
91eMEeHMO8, COeOUHUMEIbHBIX
D1eMEeHMO8 U INEKMPOMEXHULECKUX
Komnonenmos. Habop noseonsem
NnpPOBOOUMb IKCNEPUMEHMbL NO
npeomemy ¢huzuka, cozoasams u
npoepammuposams cobupaemoie
Mooenu, U3 KOMIOHEHMO8, BX00SUUX 8
eco cocmas, pabouue mooenu
MOOUTLHBIX U CAYUOHAPHBLX
POOOMOMEXHUUECKUX YCIMPOUCE C
A8MOMAMuU3UPOBAHHBIM YNPABTICHUEM, 8
Mom uucie Ha KOJECHOM U 2YCeHUUHOM
X00y, a maxaice KOHCMpPYKYutl,
OCHOBAHHBIX HA UCNONb308AHUU
PA3IUYHBIX 8UO08 Nepeoay (6 mom yuce
UePBAUHBIX U 3Y0UAMbIX) a MaKdice
pbluaco8. Bcmpoennvie becnposoombie
cemesvie peurerust (Wi-Fi u Bluetooth),
BO3MOINCHOCMb UHMESPAYUU C
becniamuvim oonaunsim 110,
0becneuusarom 603MONCHOCMb
NPAKMU4ecKo2o U3yueHust mexHoa02ull
uHmMepHema eeujell U OCHO8
UCKYCCMBEHHO20 UHMEILIEKMA.
Obecneuusaemcsi 603MONCHOCTb
00beOUHeHUs1 HEeCKOILKUX pOOOMO8,
COOPAHHBIX U3 NOOOOHBIX HAOOPOS, 8
CPYNNbBL C CeMeBbIM B3AUMOOEUCMBUEM.
[Ipedycmompena onyuoHaIbHas
B03MOINCHOCMb PACUUPEHUS
OONONIHUMENbHLIMU KOMINOHEHMAMU (He
6X00AUWUMU 8 CMAHOAPMHYIO
KOMNJIEKMAayuro), 036010 UUMU
U3YUaAms mexHuyeckoe 3peHue u

NDOMBIULTIEHHYIO POOOMOMEXHUK).
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

[Ipedycmompena 803MOAHCHOCb
pabomvl HAOOPA ¢ OONOHUMENbHBIMU
0ONAYHBIMU CEPBUCAMU.

I Ipedycmompenvl MuHUMyM 08a
NPOSPAMMUDYEMBIX KOHMPOJLLEPA 8
NIACMUKOBBIX KOPNYCAX, NO360ISAIOUUX
0OHOBPEMEHHO c030a8amb 2 6apuanma
po6OmMO8 pasiuyHo20 HA3HAYEeHUs,
LUMEIOWUX BO3ZMONCHOCTNL PAOOMbL KAK 8
1OMOKOBOM pedxcume, max u
ABMOHOMHO,; NO3BOJISLIOWUX PEATU308AMb
0OyueHue npocpamMMUpoO8anuio 8
HeCKONbKUX Cpeoax pa3pabomxu Ha
PA3IUUHBIX A3bIKAX (K npumepy, 8 cpedax
Mblock, Arduino IDE, na s3vikax
Scratch, C, Python, micro Python). Kax
MUHUMYM OOUH U3 KOHMPOJLLEPO8 UMeem
B6CMPOEHHYI0 ONEPAYUOHHYIO CUCTNEMY),
ecmpoennvie Wi-Fi u Bluetooth, nopm
0J151 NOOKIIOUEHUST NOCTIe008AMENbHO
COCOUHAEMBIX BHEULHUX YCMPOLICME (He
menee 2(0) 00HO8PEeMEHHO NOOKIOUAEMbIX
yempotuicms). Kak munumym ooun us
KOHMPOLIEPO8 UMEEN 803MONHCHOCD
0OHOBPEMEHHOIU 3anucu He meHee 8
npOSPAMM, C B03MONCHOCHIBIO
nepexnoyerus medxcoy Humu. Kax
MUHUMYM OOUH U3 KOHMPOJLLEPOS UMeem
nonnoysemuslii oucnieil (IPS),
1036010 8b1600UMb OAHHBLE C
0amuukos 6 sude mabauy u 2paghurkos, a
maxoice co30a8amsv 6CMpPOEHHbIE 8
KOHmpoep sudeoucpuvl. Koruvecmeo
CEHCOPO8 U UCTIOIHUMNENbHBIX
yCmpoucmas, 6CMpPOEeHHbIX 8 0OUH U3
KOHMPOI1epos, - He meree 10 wm.
Obwee Koauuecmeo 31eMeHmos 8
Habope ne menee 400 wm., 6 mom uucie
nookouaemvie Mooyu: - Bluetooth
MOOYIb, - 0BOUHOU OAMYUK TUHUU, -
VALMPA38YKOBOU OAMYUK PACCMOSHUSL, -

oamuux ysema, - 0AMYUK KACAHUS




/1

HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

onexmpomexanudeckutl, - IR mooyis, -
MOMOP NOCMOAHHO20 MOKA C
peO0yKmopom — He menee 2 wim., -
cepeonpusoo, - nyavm OUCMAHYUOHHO20
ynpasnenus IR. Habop oondicen 6vims
VKOMNJIEKMOBAH AKKYMYISMOPHbIMU
oamapeamu. Ilpoepammmoe
obecneuenue, uCnoIb3yeMoe 0
NpOCPAMMUPOBAHUS COOUPAEMBIX
pobomomexHuueckux mooenel u
VCMpOoUCcmas, 00JIHCHO OblMb O0CIYNHO
0J151 OecCniamHo20 CKa4u8anus u3 cemu
HUnumepHnem u nociedyroue2o
LCNOJIb30BAHUSL.

Habop OI'3 no xumuu

B nHabop exooam eecwvl 1a60pamopHbie
onekmponnsie 200 e, cnupmogka
nabopamopHas, B0POHKA KOHUYECKAS,
nanouka cmekisiHHas, npooupka 11X-14
(10 wmyx), cmaxaHn 6blCOKUL ¢ HOCUKOM
BH-50 ¢ memxkoti (2 wumyku), yuiunop
usmepumenvrolll 2-50-2 (cmexisanHbll, C
npuUmMepmotl Kpblukol), umamue 0s
npooupox na 10 enés3o, 3axcum
NpOOUPOUHDL, WUNAMENb-T0MHCEUKA (3
wmyKu), Habop h1aKoHo8 0 XpaHeHus.
pacmeopos u peakmugos (0bvem
dnaxona 100 mn - 5 komniekmog no 6
wmyk, oovem gaaxona 30 mu - 10
KOMNIEKMOo8 no 6 WmyK), YUiuHop
usmepumenvHulll ¢ Hocukom 1-500 (2
wmyku), cmaxau gvicoxutl 500 mu (3
wmyKu), Habop epuieti 0 MblMbs
nocyowl (eput 01 Mbimvsi NPOOUPOK - 3
WmyKu, eput 01l Mblmvs, Koao - 3
wmyku), xanam oenwviti x/0 (2 wmyxu),
nepuamKu pe3uHo8vle XUMuieckue
cmotikue (2 wmyKu), 04Ku 3auumusie,
Gdunempul 6ymadsicuvie (100 wmyx),
copiouee 0151 cnupmoegok (0,33 1). B
cocmas Habop 8x00sMm peaxKmuenl.
ATIOMUHULL, Jcene30, CONAHAS KUCIOMA,
MemuiopaHoic, henoipmaneun, amMmuax,
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

nepoxcuo 8000pooa, Humpam cepeopa u
opyaue; 8 obwell cnoxcHocmu - 44
PAa3IUUHBIX BeUjeCmB, UCHONb3YEeMbIX Ol
cocmasieHusi KOMNieKmo8 peaxkmueos
npu nposedeHuUU IK3AMEHAYUOHHBIX
9OKCNEPUMEHMO8 NO KYPCY UKOIbHOLL
XUMUU.

Muxpockon yugposoti

Tun muxpockona: 6uosocUYecKull
Hacaoka Mukpockona. MOHOKYIAPHAS
Hasnauenue: nabopamopnuiii Memoo
uccriedosanus. ceemioe noie Mamepuan
ONMUKU. ONMUYECKOe CMEKIO0
Yeenuuenue muxpocrxona, kpam: 64 —
1280 Oxynapovr: WF16x Obvexmugvl: 4x,
10x, 40xs (noonpysicunenmwlii)
Pesonveepnas 2onoeka: na 3 00vekmusa
Tun nooceemku: 3epkano uiu c8emoouo0
Pacnonooicenue nooceemxu: 6epxuss u
HudcHAs Mamepuan kopnyca: memaini

I Ipeomemmuwiti cmonux, mm: 90
Ucmounux numanus: 220 B/50 I'y Yucno
mezanukceneu. |

wm
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Lugposas
nabopamopust no

OKoJlocuu

Obecneuusaem nposederie yuebH020
9KON02UYECK020 MOHUMOPUHEA
UHCIPYMEHMAIbHLIMU MEMOOaMU.
Habop npumensiemcs npu uzyueHuu
DKOJI02UU, OUON02UU, XUMUU, 2eocpaghuu
U NPUPOO0BeOeHUsl, A makice OJisl
UHOUBUOYATLHBIX UCCIE008AHUS U
NPOEKMHOU 0esimelbHOCU WUKONbHUKOS.
Komnnexmayus.: Becnpoeoonoii
MYIbIMUOAMYUK NO IKOJIOSUYECKOM)
MOHUMOPUH2Y C 8-10 BCMPOEHHbIMU
Oamuukamu: Jlamuux Humpam-uoHos
[lamuux xnopuo-uonos lamuux pH c
OUana3oHoOM U3MepeHUsl He Yice 4em om
0 oo 14 pH Jlamuux énasxcrocmu ¢
ouanazorom usmeperus 0...100%
/lamyux oceeweHHOCMU C OUANAZOHOM
usmepenus He yoice wem om 0 oo 180000
K Jlamuuk memnepamypul ¢
OUANA30HOM U3MEPEHUsL He Vice Yem Om

um

126.00
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

-20 0o +140C [Jamuux
DIIeKMPONPOBOOUMOCIU C OUANAZOHAMU
usmepenus He yoce uem om ) 0o 200
mxCm,; om 0 0o 2000 mxCm,; om 0 0o
20000 mxCm [lamyux memnepamypol
OKpyHCaroweti cpeowvl ¢ OUANA30HOM
usmepenus He yoce yem om -20 oo +50C
OmoenvHble 0amyuuKu u
MYTbMUOAmyuuKy. JJamuux 36yKa ¢
dyHKYUel uUHme2pUuposanus ¢
OUAna3oHOM U3MepeHUsl YaCMom He
menee wem om 50 Iy 0o 8 kl'u, [Jamuux
GLANCHOCMU NOYBBL C OUANAZ0HOM
usmepeHus He yoice uem om ) 0o 50%
[lamuux oxucu yenepooa ¢ OuanazoHom
usmepenus He yoce yem om () oo 1000
ppm Mynemuoamyux onmuyeckou
NIOMHOCU U MYMHOCHU CO
6CMPpOeHHLIMU damyukamu: Jlamuux
onmuyueckou naiomuocmu 470 um ¢
ouanazonom uzmeperusi om () 0o 2 D
/[amuux onmuueckou niomuocmu 525
HM ¢ ouanazorHom uzmeperus om (0 0o 2
D Jlamuux onmuueckou niomuocmu 630
HM ¢ ouanazorHom uzmeperus om (0 0o 2
D Jlamuux mymuocmu pacmeopos ¢
ouanazonom uzmeperuss om () 0o 200
NTU Axceccyapwvi: Kabeno USB
coedunumenvulil (2 wim.) 3apsoHoe
ycmpoticmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Cmepoicens 0151 3aKpenieHusi 0amyuKos
6 wumamuee Kpamkoe pykosoocmeo no
DKCHyamayuu yugdpoeot iabopamopuu
[IpoepammHoe obecneuerue
Memoouueckue pekomenoayuu He meHee
20 pabom Ynaxosxa Hanuuue
PYCCKOA3LIYHO20 catima n0OOepI’CKU,
Hanuuue 6u0eopoaUKOS.

Lughposas
nabopamopust no

duzuonocuu

Obecneuusaem nposederue
UCCIe008aHUs NO (DYHKYUOHUPOBAHUIO

Ueno6euecKkoco opeanusma.

um
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

(npogunvhulil
VPOBEHD)

Komnnexmayus.: bBecnposoonoii
MYIbIMUOAMUUK no gusuonocuu ¢ 5-1o
6CmMpoeHHbIMU oamuukamu. Jlamuux
apmepuanvrozo oasnenusi (0...250 um
pm. cm.) Jlamuux nyivca ¢ OuanazoHom
usmepenus He yoce yem om 30 oo 200
VO/Mun Jlamuux memnepamypul meia ¢
0UanazoHoM usmMepenus He yyice yem om
+25 0o +40C Jlamuukx wacmomvi
ObIXaHUS C OUANA30HOM USMEPEHUS He
voice wem om () 0o 100 yuknos/mun
/lamuuk yckopeHus ¢ nokazamenimu +2
g, +4 g; £8 g Omoenvuvle ycmpoticmaa:
/lamuux IKI ¢ ouanazonom usmepenus
He yorce yem om -300 0o +300 mB)
/lamuuk cunomep ¢ ouanazoHom
usmepenus He yoice yem om () 0o 40 H
/lamuuk oceeuwjeHHoCmu ¢ OUANA30HOM
usmepenus He yoce yem om 0 oo 180000
1k Axceccyapwi: Kabeno USB
coedunumenvHulil 3apsioHoe
ycmpoticmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Kpamxoe pykoeoocmeo no
oKCnyamayuu yugposoi rabopamopuu
[IpoecpammHoe obecneuenue
Memoouueckue pekomeHoayuu He Menee
20 pabom Hanuuue pyccxoszviunozo
cauma noooepaicku Hanuuue
6UOEOPOIUKOS.

ObpazosamenvHblil
Habop no mexanuxke,
MexampoHuKe u
poOOmMomexHuKe

Habop oondxcen 6bims npedHazHaveH ons
nposedeHUs: YUeOHbIX 3aHAMULL NO
U3YYEHUIO OCHO8 MEXAMPOHUKU U
pobOmMOmexHuKUY, NPaKmuyecko2o
npumeHerus 6a308biX INEMEHMO8
DIEeKMPOHUKU U CXEMOMEXHUKU, d
maxoice Hauboiee pacnpocmpaHenHou
9IeMEeHMHOU 0A3bl U OCHOBHBIX
MexHU4eCcKUx peuleHuti, npUMeHseMblx
npu NPOeKmuposanuu u
NPOMOMUNUPOBAHUU PA3TUYHBIX

UHJICEHEPHDBLX, Ku6epHemuquKux u

um

21.00
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

ecmpaueaemvix cucmem. B cocmas
HAOOPA OOJHCHBL BXOOUMD
KoMNeKmyowue u ycmpoucmaa,
oba0arouue KOHCMPYKMUGHOL,
DJIeKMpUYEecKou, annapammou u
NPOCPAMMHOU COBMECMUMOCMBIO OpY2 C
Opyeom. B cocmas nHabopa dondicen
6X00UMb KOMNJIEKN KOHCMPYKMUBHBIX
D7IeMeHmMOo8 U3 Memaia 0as cOopKu
MaKema MaHURYIAYUOHHO20 poboma u
KOMNIIeKM MeMmaLIu4ecKux
KOHCIPYKMUBHBIX 1EMEHMO8 OJlsl
cOopru makema MoouILHO20 poboma. B
cocmas Habopa OO0JIHCHBL BXOOUMD
npusooa paziuiuHo20 muna: MOmopwvl ¢
UHMEeSPUPOBAHHBIM UL BHEUHUM
0amyuUKoM NoJ0NCeHUsL — He MeHee 2um,
cepeonpusoo 6oabuiol — He MeHee 4uum,
CepeonpuBo0 Mavlli — He meHee 2uim,
NpUBOO C BO3MONCHOCMBIO YNPABILEHUS 8
UWazco80M pedxcume — e mernee 2um. B
cocmas Habopa OO0JIHCHBL BXOOUMD
D7IeMeHmbl 0151 COOPKU 8AKYYMHO20
3axeama: 8aKyyMHAsL NPUCOCKA — He
menee 1wm, 31eKmpoMacHUMHbLLU
Knanan — He MeHee lwim, 8aKyyMHbIl
Hacoc — He meHee lwm. B cocmas
HAOOPa OONIHCHA BXOOUMD DJIeMEHMHAS
Oaza 0151 npoMoMuUnUPOBaAHUs. Niama
0/151 becnaeuno2o NPOMoOmuUnUpO8anUsl,
KOMNJIEKM NPO80008 PA3IUYHO20 MUNA U
ONIUHBL, KOMNAEKM PE3UCMOpOs,
KOMNJIeKm c8emoouooos,
ceMuce2MeHmubll UHOUKAMOP, OUCHell
VKK-muna, kHonku — ne meHnee Swm,
noOMmMeHYyuoMempvl — He MeHee Juim,
UHDPAKPACHBIIL OaMYUK - HE MeHee
3wim, y1bmpazeyKo8ou 0amyuK - He
MeHee Jum, 0amyux memnepamypsvl - He
menee lwim, 0amyux oceeweHHOCmu - He
menee lwm, mooynw Bluetooth — ne

menee lwim, mooyab UK-npuemnurxa — ne
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

menee lwm, mooyns UK-nepedamuuxa 6
BUOe KHONOYHO20 NYbMa YNPAGIEeHUS —
lwm, akkymynamop — He meHee lwuim,
3apsoHoe ycmpoucmeo — e menee luim.
B cocmas nHabopa dondicen 6x00uman
MYIbIMUOAMYUK OJI51 USMEPEHUS]
memnepamypol U GLANCHOCIU
OKpyHrcaroweli cpeovl — He menee luim.
Mynemudamuuk ooadxcen 0b1adamo
BCMPOEHHBIM MUKPOKOHMPOJLIEPOM
(maxmosas uacmoma - He menee 16
MI 'y, wiuna oannvix — ne menee 8
Kbatim), unmepgeticamu ons
NOOKTIOYEHUSL K BHEWHUM YCIPOUCMBAM.
yugposwvie u anaiocosvie nopmel, 1-wire
TTL, pazvem muna RJ. B cocmasg
HAOOpa O0NHCEH 8X0OUMb KOMNAEKM
VHUBEPCAIbHBIX GbIUUCTIUMENbHBIX
Mooynet, npedcmasiaiowux coooti
Oazo8yto niamy, naamy pacuiupeHrus ons
cemeso2co 83auMo0eticmeus U niamy
NOOKIIOYEHUSl CUNOBOU HACPY3KU.
Bxoosawue 8 komniekm ycmpoucmea
00J12ICHBL 001A0aMb 0OHOBPEMEHHOLL
KOHCMPYKMUGHOU, 2JIeKMPUYECKOU,
annapamuou u npocpPamMmHoU
COBMeCMUMOCMbIO OpYe C OPY2OM.
bazosas niama yHUBEpcaibHO20
BHIYUCTIUMENLHO20 MOOYS 00NHCHA
npeocmaenisimes cooo
npocpamMmMupyemulii KOHMpoJLiep 8 cpeoe
Arduino IDE unu ananoeuunulix
C80000HO PACNPOCMPAHAEMBIX CPEOaAx
paspabomxu. bazosas niama donicHa
0b1a0aMmb 6CMPOECHHBIMU
unmepgeticamu 01t NOOKIIOUEHUS
UUDPOBBIX U AHATIO208bIX YCMPOTICMS,
ecmpoennvimu unmepgeticamu USB,
UART, I12C, SPI, 1-wire TTL, Bluetooth,
WiFi. [Inama pacuwupernus 00axCHA
0bOecneyusams 803MONCHOCHDL

NOOKIIOUEeHUS YHUBEPCATIbHO2C0
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

BLIUUCTUMENILHO20 MOOYISL K Cemu
nocpeocmeom unmepghetica Ethernet.
[Inama pacwupeHnus 001x#cHa 061a0amo
nopmamu 6600a-6vl600a O
NOOKIIOYEHUS YUPDPOBBIX U AHATIO208bIX
yempoticme, unmepghetic SPI u
603MONCHOCMBIO NOOKNIOUEHUsL BHEUHell
kapmul namamu. Ilnama pacwupenus
0J151 NOOKIIOUeHUsl CUTLOBOU HA2PY3KU
0010ICHA 0Decneyu8ams 803MONCHOCDL
NpPAMO20 NOOKIIOUeHUs BHEUHell CUTOBOLL
Hacpy3KU, a Maxdice pecyiupyemou
Haepy3ku nocpedcmeom PWM
unmepgetica. B cocmas nabopa
00J1ICEeH BXOOUMb NPOSPAMMUPYEMbLIL
KOHMpOoJLiep, 00ecneyusarowuil
B03MONCHOCIb OCYUIeCMBIISAMb
paspabomKy npocpammHo20 Kood,
LUCNOIb3YSL UHCIMPYMEHmMAaputi cpeo
paspabomxu Arduino IDE u Mongoose
OS u A361K08 NPOCPAMMUPOBAHUSL
C\C++, JavaScript. [Ipoepammupyemolii
KOHmMpOoIep 00JIiceH 001adams
nopmamu 05t NOOKIOUeHUs. YUPDPOBbIX U
AHATI0208bIX YCMPOUCMNE, 8CMPOEHHBIMU
npoSpaMMUpyemMulMu KHONKAMU U
D1IeKMPOMEXAHULECKUMU MOOYIAMU OIS
Op2aHU3ayUU CUCMeMbl pYyUHO20
VIPAGIIeHUsl, 6CIMPOEHHbLMU
NpOCPAMMUPYEMBIMU CEEeMOOUOOAMU ONIs
UHOUKAYUU pabouezo pedrcuma,
ecmpoennvimu unmepgeticamu USB,
USART, 12C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmas
HAO0Pa OONHCEH 8X00UMb MOOYb
MexHu4ecKo20 3peHusl ,
npedcmasisrouull coooll
BLIYUCIUMENILHOE YCIMPOUCMBO CO
6CMPOEHHBIM MUKPONPOYECCOPOM (KO-
60 s10ep - He menee 4um, yacmoma s0pa
He menee 1.2 I'Ty, o6vem O3V - ne

menee 512M6, o6vem 6cmpoenHol
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

navsmu - He menee 810),
UHMESPUPOBAHHOU KaMepou
(MakcumanbHoe paspeuieHue
BUOEONOMOKA, Nepeoasaemozo no
unmepgeticy USB - ne menee 2592x1944
e0.) u onmuyeckotu cucmemot. Mooyne
MexHUYecK020 3PeHUst 00NHCEH
001a0amb COBMECMUMOCTBIO C
DABTUYHBIMU NPOCPAMMUDYEMBIMU
KOHMPOLLIepamu ¢ NOMOUbIO
unmepgeticos - 1-wire TTL, UART, 12C,
SPI, Ethernet. Mooyne mexuuueckozo
3penust 00JIIceH obecneyusams
BHINOJIHEHUE BCeX UBMEPEHULL U
BbIYLUCTICHUL NOCPEOCMBOM COOCMBEHHLX
BHIYUCTIUMETILHBIX 803MONCHOCHEN
BCMPOEHHO20 MUKPONPOYECCopd.
Mooynb mexHuueckoeo 3penus 00JIHCeH
001a0amb 803MOHCHOCHIBLIO
KOMMYHUKAYUU C AHATOSUYHBIMU
MOOYIAMU NOCPEOCMBOM UIUHbL HA Da3e
nocnedosamenvpHoco unmepgetica c
yebio OabHelluell nepeoaiu
pe3y1bmamos usmepeHutl 2pynnl
MoOynel Ha ynpasiaoujee
BbIYUCIUMENILHOE YCMPOLUCTEO,
nooxmouenHoe Kk 0anHou wune. Mooyns
MexHUYecK020 3PeHUsl 00JHCEH
obecneuusamov HACMPOUKU PeAHCUMOB
pabomol - HACMPOUK) IKCNOZUYUU,
bananca 6enoeo, Yy8emopazHOCMHbLX
COCMABIAIOWUX, NIOUWAOU
0OHapycusaemotl ooracmu
U300padICeHUsl, OKPY2T10CmU
0OHapycusaemou obracmu
U300PadiCeHUsl, NONIOHCEHUE
0OHapycusaemvlx obracmet
OMHOCUMENbHO OpYye Opy2a, MAUUHHOE
00yUeHUe napamempos HellpoOHHbIX
cemeti 011 0OHapyIiceHUsl 00bEKmMoa,
dopmy u 3aK00UpPOBaHHblIE 3HAYEHUS]

0OHAPYHCUBAEMBIX MAPKEPOB MUNA
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

Aruco, pasmepsl 06HaApPYIHCUBAEMBIX
OKpYIHCHOCME, K8AOPAMO8 U
mMpey201bHUKO8, Napamempos
KOHMPACMHOCMU, PA3MEPO8, KPUBU3HDL U
NOJI0CEHUs] PACNO3HABAEMbBIX TUHULL.
Habop oondxcen obecneuusamo
B03MONCHOCMb PA3PAOOMKU MOOENU
MOOUIbHO2O poboma, Ynpaesisemoll 6
FPV-peorxcume nocpedcmeom
npoecpamMmHo2o obecneyenus Ois
NnepCoHANbHO20 KOMNbIomepa U
MOoOUTLHBIX yempoticm Ha 6aze OC
Android unu 10S, obecneuusaroweco
BO3MOINCHOCb YAPABTIEHUS MOOUTbHBIM
pPOOOMOM U 6CIPOEHHBIM
MAHUNYIAMOPOM NOCPEOCMBOM
epaghuueckozo unmepeiica,
eratOUaOWUM 8 cebsi Habop KHONOK U
nepexatouamenel, OHCOUCMUK, 001aAcms
0151 omobdpadxcenus eudeo. Habop
00./191ceH 0Decneuusams 803MOHCHOCD
U3YYeHUs1 OCHO8 pa3pabomKu
NPOCPAMMHBIX U ANNAPAMHBLX
KOMNIEKCO8 UHIHCEHEPHBIX CUCTEM,
pewenutl 8 chepe "Hnmepuem eeweir”, a
maxoice pewieHull 8 ooracmu
pO6OMOmMexXHUKU, UCKYCCMBEHHO20
UHMENIeKMa U MauWuHHO20 00yueHus. B
cocmas Habopa O0JIHCHO BXOOUNDb
nocobue no uzyueHuro 0CHO8
971eKMPOHUKU U CXEMOMEXHUKU, peuleHull
6 cghepe "HUnmepnem seweir”,
paspabomru u NPOMoOMUNUpOBaAHUIO
mooeneli pobomos. B cocmas nabopa
O0IIHCHO 8X00UMb NOCOOUE NO USYYEHUIO
0CHOG pazpabomxu cucmem
IMexXHUYecKo20 3PeHUsl U 2J1IeMEHMO8
LUCKYCCMBEHHO20 UHMEIIeKMA.

HaumMenoBaunue
pazaena:
"KomMnbroTepHoe

obopynoBanue"
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

MnozoghynkyuonanbH
0e ycmpoucmeo
(npunmep, ckawep,
Konup)

Tun ycmpoucmsa:
Mnozoghynkyuonanerhoe ycmpoucmeo
(MDY), l[eemnocmb neuams: uepHo-
benas; Texnonocus nevamu:
bnekmpoepaguueckas (nazepHas,
ceemoouoouas);, Popmam nevamu. He
menee A4, Tun ckanuposanusi:
NPOMSACHOIL/NIIAHUEM KB,
Bo3MOXMCHOCMb CKAHUPOBAHUSL 8
dopmamax: ne menee A4; Cnocob
nooxknrovenusi: LAN, Wi-Fi, USB

wm

63.00

Hoymoyx

Dopm-axmop: Hoymoyk,; Pazmep
OuazoHanu: He menee 15.6 owiimos;
Paspewenue sxpana: Full HD, Quad HD
unu Ultra HD; Obwuii o6vem
VCMAHOBIEHHOU ONePamuUEHOU NAMAMU.
He menee 8 'baiim;, MaxkcumanvHwiii
00WuULl noddeparcusaemvlil 06vem
onepamugHou namamu. He menee 16
l'oaum; Ob6vem SSD naxkonumens: ne
menee 240 I'baiim,; becnpooonas cés3v:
Wi-Fi, Konuuecmeo ecmpoentblx 6
kopnyc nopmos USB: ne menee 2, u3z
KOmopulx He MeHee 1 00icHO Obimb
USB eepcuu ne nuoice 3.0; Pazpeuwiernue
620-kamepwl, Mnuxcenw: ne menee (.3;
Bcmpoennwiii mukpoghon, Knasuamypa c
PACKIAOKOU U MAPKUPOBKOU KIABUUL
OWERTY/UL]YKEH; Iloodepacka
cmanoapmos 6ecnpoB8OOHO CEA3U:
802.11a/b/g/n/ac; Ilpouzeooumenvrocmo
npoyeccopa (3HayeHue noKazameis
«CPU Mark» no mecmy «Laptop &
Portable CPU Perfomancey
hitp.://www.cpubenchmark.net/laptop. htm
[): ne menee 5000 eounuy, Haruuue
MAHUNYIAMOPA Mblib 8 KOMAIJIeKme: 0d;
Yemanoenennas onepayuonnas
cucmema c epagpuueckum
n0b306aMeNbCKUM UHMeEpgheticoMm,
Cc8e0eHUsl O KOMOPOM GKIIIOYEHbI 8

eOUHbLLL peecmp POCCULCKUX NPOSDAMM

wm

189.00
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HaumeHnoBanue
Ne Kparkue npumepnsbie Texuuyeckue | Exununa [Koauyec
/1 00opynoBanus xapakrepuctuku (PBIIO) U3MepeHusi| TBO
(PBITIO)
07151 2/IEKMPOHHBIX BbIYUCIUMETbHBIX
mawun u 6a3 OaHHbIX, YcmanoeneHuvli
nakem o@QucHo20 NPOCPAMMHO20
obecneuenusl, COBMeCmumozo ¢
VCMAHOBNEHHOU ONePayuOHHOU
cucmemoul, ceedeHust 0 KOmopom
BKII0UEHbL 8 eOUHDbLU peecmp POCCUUCKUX
npocpamm OJisl 2IeKMPOHHBIX
BHIYUCIUMETILHBIX MAWUH U 6A3 OAHHDIX.
HaunmenoBanue HanpasJjieHusi: ""Ooopyoosanue 011 00uieodpazoeamenbHvix
OP2aHU3aAUUIL, AGIAIOUUXCA MATIOKOMNAeKmHblmu '
HaumenoBanue
| [pasnena:

"EcTecTBeHHOHay4Ha
sl HAIPABJIEHHOCTBD"

Lughposas
nabopamopust no

duzuke (yuenuueckas)

Obecneuusaem gvinonnenue
9IKCNEPUMEHNOB NO MeMAM Kypca
duzuxu. Komnrexmayus.: becnposoonoii
MyTbmudamuux no gusuxe ¢ 6-10
ecmpoennviMu oamuuxamu: Llugposoii
0amyux memnepamypuvi ¢ OUaANa30HoOM
usmepenus He yoice yem om -20 oo 120C
L{ughposoii damuux abconromuozo
0asenus ¢ OUana3oHOM U3MepPeHUsl He
vorce uem om 0 0o 500 xlla Jlamuuk
MACHUMHO20 NOJs C OUANA30HOM
usmepenus He yoice yem om -80 0o 80
mTn Jlamuux nanpsocenus ¢
0uanazoHamu U3Mepenusl He yice uem
om -2 0o +2B; om -5 0o +5B; om -10 0o
+10B; om -15 0o +15B Jlamuux moka
He yorce yem om -1 0o +1A4 Jlamuux
axkcenepomemp ¢ NOKA3AmMensaMu He
menee uem: +2 g; +4 g; +8 g OmoenvHoie
vempoticmea: USB ocyunnoepag ne
menee 2 kaunana, +/-10 B Axceccyapuwi:
Kabenv USB coeounumenvhwiii 3apsaonoe
yempoticmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Koncmpyxmop 0111 npogedeHus
brcnepumenmos Kpamixoe pykosoocmeo

no skcnayamayuu yughpoesoti

wm

360.00
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

nabopamopuu Ilpoepammmnoe
obecneyenue Memoouueckue
pexomenoayuu (40 pabom) Hanuuue
PYCCKOA3bIUH020 cAuma N000EePHCKU
Hanuuue audeoponuxos.

Lugposasn
nabopamopusi no

Yumuu (yueHuveckas,)

Obecneyusaem vlnonHeHue
1abopamopHuIx pabom no Xumuu Ha
VPOKAX 8 OCHOBHOU WKOIEe U NPOEKMHO-
LCCIIe008aMeNbCKOU 0esiImelbHOCU
vuawuxcs. Komniekmayus:
becnpo8oOHOl MyTbMUOAMyUK no XUMUU
C 3-Ms1 6CMPOEHHbIMU OAMYUUKAMU:
/lamuuk pH ¢ ouanazonom uzmepenus He
voice wem om () 0o 14 pH Jlamuux
971eKMPONpPOBOOUMOCIU C OUANAZOHAMU
usmepenus He yoice uem om () 0o 200
mxCm,; om 0 0o 2000 mxCm; om () 0o
20000 mxCm [Jamuuxk memnepamypuwi ¢
0UanazoHoOM usmMepenus He yyice yem om
-20 00 +140C OmoenvHvle Oamuuku:
/[amuuk onmuyueckou niomHocmu 525
Hm Axceccyapol: Kabenw USB
CcOeOuHUmMe b bl 3apsaonoe
ycmpoticmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Kpamxkoe pyxo8oocmeo no
bKCcnayamayuu yugpoeoi 1abopamopuu
Habop nabopamopHoti ocHacmku
[Ipoepammnoe obecneuenue
Memoouueckue pekomeHoayuu He MeHee
40 pabom Hanuuue pycckoszoluno2o
cauma noooepaicku Hanuuue
BUOEOPOIUKOS.

wm

360.00

Lugposasn
nabopamopust no

ouonocuu
(yueHuueckas)

Obecneuusaem 8vinoiHeHUe
1abopamopHuIx pabom Ha YPOKax no
OUOI02UU 8 OCHOBHOU WIKOIe U
NpPOEeKMHO-UCCNe008AMENbCKOU
OesimenbHOCMU YUAUUXCSL.
Komnnexmayus.: Becnpoeoonoii
MYIbMUOAMYUK NO OUOO2UU C I-10
6CMPOEHHbIMU OamyuKamu.: JJamuux

6I1AXNCHOCIU C OUANAZ0HOM USMEPEHUA

wm

360.00
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

0...100% Hamuuk oceewennocmu ¢
0UANa3oHOM UMEPEHUs He Yice Yem om
0 0o 180000 nx [Jamyux pH ¢
0UanazoHoM usmMepenus He yice yem om
0 0o 14 pH [lamuux memnepamypsi ¢
0UanazoHoM usmMepenus He yyice yem om
-20 0o +140C [amuux memnepamypoi
OKpyHCaroweti cpeowvl ¢ OUANA30HOM
usmepeHus He yoice uem om -20 0o +40C
Axceccyapwi: 3apsoHoe ycmpouucmeo ¢
kabenem miniUSB USB Aoanmep
Bluetooth 4.1 Low Energy Kpamxkoe
PYKOBOOCMBO NO IKCHIyamayuu
yugpposoii rabopamopuu L{ughposas
sUOeoOKamepa ¢ MemaniuyecKum
wmamueom, pazpeuterue e mernee 0,3
Mnuxkc Ilpoepammnoe obecneuenue
Memoouueckue pexomenoayuu He meHee
30 pabom Ynaxosxa Hanuuue
PYCCKOA3bIUH020 cama n000epI*CKU,
Hanuuue 8Uu0eopoIUKO8

HanmenoBanue
pazzaena:
"KoMmnbroTepHoe
obopynoBanue"

Mnozoghynxkyuonanvh
0e ycmpoucmeo
(npunmep, ckawep,
Konup)

Tun ycmpoucmsa:
MHnoeogyHkyuonanvroe ycmpoucmeo
(MDY), l[semnocmb neuams: uepHo-
benas; Texnonozus neyamu:
bnexmpoepaguueckas (nazepras,
ceemoouoouas);, Popmam nevamu. He
menee A4, Tun ckanuposanusi:
NPOMANCHOLU/NIAHULEMHBLIL
Bo3MOooICHOCMb CKAHUPOBAHUSL 8
dopmamax: ne menee A4; Cnocob
nooxkmouenusi: LAN, Wi-Fi, USB

wm

90.00

Hoymoyxk

Dopm-gaxmop: Hoymoyk,; Pazmep
Ouaconanu. e meree 15.6 owiimos;
Paspewenue sxpana. Full HD, Quad HD
unu Ultra HD,; Obwuii o6vem

VCMAHOBIEHHOU ONEPAMUBHOU NAMIMU.

ne menee 8 I'oanum; Maxcumanvuwiil

wm

270.00
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

00WULL No0OepIcUBaemblil 00beM
onepamusHou namamu. He menee 16
['oaum, Ob6vem SSD naxonumens: ne
menee 240 I'6aiim, becnpooonast ces3v:
Wi-Fi; Konuuecmeo ecmpoennvix 6
kopnyc nopmos USB: ne menee 2, u3
Komopwbix He MeHee 1 00CHO Oblmb
USB sepcuu ne nudice 3.0; Paspeuienue
620-kamepwl, Mnuxcens: He menee ().3;
Bcmpoennsiii muxpoghon, Knasuamypa c
PACKIAOKOU U MAPKUPOBKOU KILABUUL
OWERTY/UL]YKEH; Iloodepaicka
cmanoapmos 6ecnpoBoOHOI CEA3U:
802.11a/b/g/n/ac; [IpouzsooumenvHocmo
npoyeccopa (3HaveHue noKazameJis
«CPU Mark» no mecmy «Laptop &
Portable CPU Perfomancey
http.//www.cpubenchmark.net/laptop. htm
[): ne menee 5000 eounuy, Hanuuue
MAHUNYIAmMopa Mol 8 KOMNJIeKme: 0d;
Yemanoenennas onepayuonnas
cucmema c epagpuueckum
1016308aMeNbCKUM UHMEPDeticoM,
ceedenUss 0 KOMOpOM GKIIOYEHDbL 8
eOUHBILL peecmp pOCCULUICKUX NPOSPAMM
OJ151 971EKMPOHHBIX GLIYUCTUMENbHBIX
MawiuH u 6a3 0aHuslx; Ycmanoenennulil
nakem oQucHo20 NPOCPAMMHO20
obecneuenusl, COBMeCmumozo ¢
VCMAHOBIEHHOU ONePayuoOHHOU
cucmemoul, c8e0eHuUst 0 KOmopom
BKII0UEHbL 8 eOUHDbLL peecmp POCCULICKUX
npocpamm OJisl 2IeKMPOHHBIX
BHIYUCIUMETILHBIX MAWUH U 06A3 OAHHDIX.

HanmeHnoBanue
pazzena:

" JIOTIOJTHUTEIBLHOE
o0opynoBanue"

Tenesxcka-xpanunuwe
HOYMOYK08

mun Kopnyca: Memai, 603MOACHOCb
0e30nacHo20 3aUWUUEHHO20 3AMKOM
XpaHeHus HOymoOyKog: Hanuyue,

B03MOJHCHOCIb 3aPSOKU HOYIMOYKOB.

wm

45.00




21

/1

HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

Hanuvue, n000epIHCKa HOYMOYKo8 n. 1,
Hanuuue poymepa Wi-Fi cmandapma
802.11n unu cospemennee: 1 wm.
noooepacka Hoymoykoe n. 1, konuuecmeo
HOymoOyKos.: om 15 wmyk, noodepaicka
Hoymoykos n.1; Hanpsowcenue numanus:
220B\501'y, [lompebasemas mowHOCMb,
Bm (maxcumym): 2500, Ilompebasemvbiu
mok, A (maxkcumym). 12; J[nuna wnypa
oaekmponumanus: om 2,5 mempa;
3awuma om nepenanpsaiceHus,
KOPOMKO20 3AMbIKAHUA: HAIUYUe;
Koneca 0ns nepedsudicenusi ¢
MoOpMO30M: HATUYUe.

ObpazosamenvHblil
KOHCMPYKMOp OJisl
NpaKmuku OJ104HO20
NpPOCPAMMUPOBAHUSA C
KOMNJIEKMOM
0amuuKos

PobomomexHuueckuti Habop
npeonazHauer OJisl U3y4eHUsl OCHOB
pobomomexHuku, demaietl, Y3108 u
MEeXAHU3M08, HeoOX00UMbLX OJis
CO30aHUsL pOOOMOMEXHUYECKUX
ycmpoticme. Habop npeocmagnsiem
CcOOO0L KOMNIEKM CMPYKMYPHBIX
91eMeHMO8, COeOUHUMEIbHBIX
91eMeHMO8 U NeKMPOMEXHULECKUX
komnonenmos. Habop noseonsem
npPOBOOUMb IKCNEPUMEHMbL NO
npeomemy uzuxa, co30asams u
npoepammuposams cooupaemoie
Mooenu, U3 KOMNOHEHMOo8, 6X00AUUX 8
eco cocmas, pabouue mooenu
MOOUTLHBIX U CAYUOHAPHBLX
POOOMOMEXHUUECKUX YCIMPOUCE C
A8MOMAMU3UPOBAHHBIM YNPABTIEHUEM, 8
Mmom uucie Ha KOJNECHOM U 2YCeHUYHOM
X00y, a maxace KOHCMPYKYUtl,
OCHOBAHHBIX HA UCNONb308AHUU
PA3IUYHBIX 8UO08 Nepeoay (6 mom uuce
UePBAUHBIX U 3Y0UAMDbIX) a MaKice
pbluazo8. Bcmpoennvie becnposoombie
cemesvie peuienust (Wi-Fi u Bluetooth),
BO3MOINCHOCb UHMeESPAYULU C
Oecniamuvim oonaunvim 110,

obecneuusarom 603MONCHOCMb

wm

45.00
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

NPAKMUYECKo20 U3y4eHUst MexXHON02Ull
uUHmMepHema eeujeli U OCHO8
LCKYCCINBEHHO20 UHMENIEeKMA.
Obecneyusaemcs 603MONCHOCID
00beOuHeHUs1 HeCKOIbKUX poOOmos,
COOPAHHBIX U3 NOOOOHBIX HADOPOB, 8
CPYINbL C CEeMeBbiM 83aUMOOEUCBUEM.
[Ipedycmompena onyuoHaIbHas
B03MOIACHOCMb PACUUDEHUS
0ONOIHUMENbHLIMU KOMNOHEHMaMu (He
BX00AUWUMU 8 CINAHOAPHYIO
KOMNIIEKMAayuro), no36010UUMU
U3YUAMb MeXHUYEeCKoe 3peHUe U
NPOMBIULIEHHYTO POOOMOMEXHUK).
[Ipedycmompena 803MOAHCHOCb
pabomwvl HAOOPA ¢ OONOIHUMEILHLIMU
0ONAYHBIMU CEPBUCAMU.

[ Ipedycmompenvl MuHUMyM 084
NPOSPaAMMUPYEMBIX KOHMPOJLLEPA 6
NIACMUKOBbIX KOPNYCAX, NO360ISAIOUUX
0OHOBPEMEHHO c030a8amb 2 apuanma
POOOMOB PA3IUYHO20 HAZHAYEHUS,
LUMEOUWUX BO3ZMONHCHOCHIb PAOOMbL KAK 8
NOMOKOBOM pexcume, max u
ABMOHOMHO, NO3BONAOUSUX PEATUZ0BAMb
0Oyuenue npocpammupo8anuio 8
HEeCKONbKUX cpedax pazpabomku Ha
PA3IUYHBIX A3bIKAX (K npumepy, 8 cpeoax
Mblock, Arduino IDE, na azvixax
Scratch, C, Python, micro Python). Kax
MUHUMYM OOUH U3 KOHMPOJLLEPOS UMeem
B6CMPOEHHYI0 ONEPAYUOHHYIO CUCTNEMY),
ecmpoennvie Wi-Fi u Bluetooth, nopm
0J151 NOOKIIOUEHUST NOCTIe008AMENbHO
COCOUHAEMBIX GHEUIHUX YCIMPOLICME (He
menee 2() 00HO8peMEHHO NOOKIIOYAEMbIX
yempoticms). Kak munumym ooun us
KOHMPOLIEPO8 UMeenm 803MOHCHOCHb
00HOBPEMEHHOU 3anucu He meHee 8
NPOSPAMM, C BO3MONCHOCTBIO
nepexatouerus mexcoy Humu. Kax

MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMeem
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nonnoysemusiil oucnietl (IPS),
10360110 8bI600UMb OAHHbLE C
0amyuxos 6 suoe madauy u epapuxos, a
maxaice co30a8ams GCMPOEHHbLE 8
KoHmponep sudeouzpvl. Konuuecmao
CEHCOPO8 U UCNOTHUMENbHBIX
VCMPpOUCmM8E, 6CIMPOEHHBIX 8 OOUH U3
KOHMPOANepos, - He menee 10 wm.
Obwee Konuuecmeo 1emMeHmos 8
Habope He menee 400 wm., 8 mom uucie
nooxouaemvie mooyau. - Bluetooth
MOOYIIb, - 0BOUHOU 0AMYUK TUHUU, -
VILMPA38YKOBOU OAMYUK PACCMOSHUSL, -
oamuuk yeema, - OAmMyuK KacaHust
bnexmpomexanudeckutl, - IR mooyis, -
MOMOP NOCMOSHHO20 MOKA C
pPeOyKmMopom — He MeHee 2 wm., -
cepsonpusoo, - nyivm OUCMAHYUOHHO20
ynpaenernus IR. Habop oonoicen bvims
VKOMNAEKMOBAH AKKYMYISIMOPHbIMU
oamapesmu. Ilpoepammnoe
obecneuenue, UCNObL3YEMOE ONIA
NpOCPAMMUPOBAHUS COOUPAEMBLX
poOomomexHuueckux mooenell u
YCmMpoucme, 00IHCHO ObIMb 0OCHYNHO
0J151 0eCniIamHo20 CKA4UBanus U3 cemu
HUnumepHnem u nociedyroueco
LCNOJIb30BAHUSL.

Hab6op OI'D no xumuu

B Habop exooam eecwvl 1a60pamopHbie
aniekmpounsie 200 e, cnupmoska
nabopamopHas, B0OPOHKA KOHUUECKAS,
nanouka cmekisiHHas, npooupxa 11X-14
(10 wmyx), cmaxaH 6blCOKUL ¢ HOCUKOM
BH-50 ¢ memxkoti (2 wumyKu), yunuHop
usmepumenvuwlil 2-50-2 (cmeknsanHbll, C
npumepmou KpoluKou), umamus ois
npobupox na 10 enés3o, 3axcum
NpOOUPOUHDL, WUNAMENb-T0MHCeUKA (3
WmyKu), Habop PaaKkoHo8 0 XpaHeHUs
pacmeopos u peakmugos (00vem
dnaxona 100 mn - 5 komniekmog no 6

wmyk, oovem gaaxorna 30 mu - 10

um

180.00
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HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
TBO

KOMNIEKMOo8 no 6 wmyK), YUiuHop
usmepumenvhulll ¢ Hocukom 3-500 (2
wmyku), cmaxau govicoxuit 500 mn (3
wmyKu), Habop epuieti Ot MblMbsl
nocyouwl (eput 01 Mbimvsi NPOOUPOK - 3
WMyKU, epul 0t Mblmwvsi Koao - 3
wmyku), xaram oenviti x/0 (2 wmyxu),
nepuamkuy pe3uHosvle XUMuieckKue
cmotikue (2 wmyKu), 0uKu 3auummoie,
dunompol 6ymasxcuvle (100 wmyx),
copiouee 0151 cnupmosok (0,33 ). B
cocmas Habop 6x005m PeaxKmuebl.
ANIOMUHULL, JHcele30, COISIHAs KUCIOmMA,
MemUIopand’c, peHoApmaneut, aMmuax,
nepoxcuo 8000pooa, Humpam cepeopa u
oOpyaue, 8 obwell cloxcHocmu - 44
PA3TUYHBIX 8euiecme, UCNONb3YeMbIX Ol
cocmasienusi KOMNieKmo8 peaxKmueos
npu nposedeHUU IK3AMEHAYUOHHBIX
DKCNEPUMEHMOB NO KYPCY UWKOIbHOU
XUMUU.

Muxpockon yugposoti

Tun muxpockona: 6uUoOIOCUYECKULL
Hacaoka Mukpockona.: MOHOKYJIAPHAS
Hasnauenue: nabopamopnuiii Memoo
uccredosanus. ceemioe noie Mamepuan
ONMUKU. ONMUYECKOe CMEKIO0
Yeenuuenue muxpockona, kpam: 64 —
1280 Oxynapor: WF16x Obvexmusobl. 4x,
10x, 40xs (noonpysicunenmwlii)
Pesonbeepras 201068Ka: HA 3 00bekmuea
Tun nooceemku: 3epkano uiu c8emoouo0
Pacnonooicenue nooceemxu: 6epxtss u
HudcHss Mamepuan kopnyca: memai

[ Ipeomemmuwiti cmoaux, mm: 90
HUcmounux numanus: 220 B/50 I'y Yucno
mezanukceneu.: |

wm

90.00

lugposasn
nabopamopusi no

oKOoJ102Uul

Obecneyusaem nposedenue y4ebHo2o
OKO0JI02UYECKO20 MOHUMOPUH2A
UHCIPYMEHMAIbHLIMU MEMOOaMU.
Habop npumensemcs npu u3yuyeHuu
DKON02UU, OUOTO2UU, XUMUU, 2eocpaduu

U npupo0osedeHuUst, a makice OJisl

wm

135.00
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Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
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UHOUBUOYATLHBIX UCCIE008AHUS U
NPOEKMHOU 0esimeNbHOCMU WKOJIbHUKOS.
Komnnexmayus.: Becnpogoonoii
MYIbIMUOAMYUK NO IKOJIOSUYECKOM)
MOHUMOpPUH2Y ¢ 8-10 6CMpoeHnbIMu
oamuukamu: Jlamuyux Humpam-uoHos
/lamyuk xnopuo-uonos /{amuux pH c
0UanazoHoM usmMepenus He yyice yem om
0 0o 14 pH Jlamuux enascnocmu ¢
ouanazonom uzmeperus 0...100%
/lamuuk oceeujeHHOCmuU ¢ OUANA30HOM
usmepenus He yoice yem om 0 oo 180000
K [lamuux memnepamypul ¢
0UANAa3oHOM UMEPEHUs He Yice Yem om
-20 0o +140C [Jamuux
91eKMpPONpPOBOOUMOCIU C OUANAZOHAMU
usmepenus He yoice uem om () 0o 200
mxCm,; om 0 0o 2000 mxCm; om () 0o
20000 mxCm [Jamuux memnepamypui
OKpyHrcaroweri cpedvl ¢ OUANA30HOM
usmepenus He yoce yem om -20 oo +50C
OmoenvHble 0amyuKu u
mynbmuoamyuruy. Jlamuux 36yKa c
@dyHKYUeli uUHMe2pUpOoBanuUs ¢
0UanazoHoOM uaMepeHuss 4acmom He
menee yem om 50 I'y oo 8 kl'y,; amuux
GIIAAHCHOCTU NOYBbL C OUANAZOHOM
usmepenus He yoice wem om () 0o 50%
/lamyux oxucu yenepooa ¢ OUuana3oHom
usmepenus He yoce yem om () oo 1000
ppm Mynbemuoamyux onmuyeckot
NIOMHOCMU U MYMHOCMU CO
6CMPpOeHHbIMU damyukamu. Jlamuux
onmuueckou niomuocmu 470 um ¢
ouanazornom usmeperusi om () 0o 2 D
/[amuux onmuueckou niomuHocmu 525
HM ¢ ouanazorHom uzmeperus om (0 0o 2
D lamuux onmuueckoti niomuocmu 630
HM ¢ ouanazorHom uzmeperus om (0 0o 2
D Jlamuux mymHocmu pacmeopos ¢
ouanazonom uzmeperust om () 0o 200

NTU Axceccyapwi: Kabeno USB
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(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1O)

Enununna
H3MepeHus

Koanuec
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coeourHumenvuulil (2 wm.) 3apsaonoe
ycmpotiicmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Cmepoicens 0151 3aKpenieHusi 0amyuKos
6 wmamuse Kpamrxoe pykosoocmeo no
DKCnyamayuu yugposot rabopamopuu
[Ipoepammnoe obecneyenue
Memoouueckue pexomenoayuu He memnee
20 pabom Ynaxosxa Hanuuue
DYCCKOA3bIUH020 Calima NOO0EPIHCKU,
Hanuuue 8U0eopOoaUKO8.

Lugposas
nabopamopusi no

Guzuonocuu
(npogunvrulil
VPOBEHD)

Obecneuusaem npogeoderue
LCCIe008aHUs NO PYHKYUOHUPOBAHUIO
Yen08eyecK020 Opeanu3Mda.
Komnnexmayus: Becnpoeoonoii
MYIbIMUOAMUUK no guzuono2uu ¢ 5-10
6CMpoeHHbIMU oamuukamu. Jlamuux
apmepuanvrozo oasnenusi (0...250 mm
pm. cm.) Jlamuux nyivca ¢ OuanazoHom
usmepenus He yoce yem om 30 oo 200
VvO/MuH [lamuux memnepamypuvl meid ¢
OUANA30HOM UBMEPEHUS. He Yice YeM Om
+25 0o +40C [lamuux uacmomeul
ObIXaHUS ¢ OUANA30HOM USMEPEHUsL He
vorce uem om 0 0o 100 yuxnoe/mun
/lamuux ycropeHnus ¢ nokazamenamu +2
g, =4 g; +8 g Omoenvhbie ycmpoiicmea:
[lamyux IKI ¢ ouanazonom usmepenus
He yorce yem om -300 0o +300 mB)
/lamuuk cunomep ¢ ouanazoHom
usmepenus He yoce yem om () 0o 40 H
/lamuuk oceeujeHHOCmU ¢ OUANA30HOM
usmepenus He yoice wem om () 0o 180000
ik Axceccyapwi: Kabenv USB
coeounumenvhulil 3apsoHoe
yempoticmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Kpamxoe pyxoeoocmeo no
DKCnyamayuu yugposoi rabopamopuu
[Ipoepammnoe obecneuenue
Memoouueckue pekomeHoayuu He mMeHee

20 pabom Hanuuue pyccxoszviuno2o

wm

135.00
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catima nooodepaicku Hanuuue

6UOEOPOIUKOS.
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