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HaumeHoBanue
Ne Kparkue npuMepHbIe TEXHUYECKHUE Exnnuna Koy
n/n 00opynoBanus xapakrepuctuxku (PBI1O) U3MEepeHus1 | eCTBO
(PBIIO)
HaumenoBanue nanpasJjienusi: ""bazoean (oo6a3amenvnas uacms)'
HanmeHnoBaHue
1 E)a31:[eﬂa:
EcrecTBeHHOHAy4YHas

HAIpPaBJICHHOCTD '
Obecneuusaem @vinoneHue
DKCNEPUMEHINO8 N0 memam Kypca
pusuxu. Komnnexkmayus.: becnposoonoii
mynemuoamyux no gusuxe ¢ 6-10
ecmpoenHviMu oamuuxkamu: Lugposoii
0amuyux memnepamypuvl ¢ OUaANa30HoOM
usmepeHus He yoice uem om -20 0o 120C
[{ugposoii damuux abconromuozo
0asnenust ¢ OUana3oHOM UMepeHUsl He
yorce uem om 0 0o 500 xlla [lamuux
MAaCHUMHO20 NOJis ¢ OUANA30HOM
usmepenus He yace yem om -80 0o 80
wmTn [lamuux nanpsocenus ¢

Ludposas OUANA30HAMU USMEPEHUSL HE YIHCe YeM
om -2 00 +2B; om -5 0o +5B; om -10 0o

nabopamopust no wm 117.00

duzuke (yuenuueckas)

+10B; om -15 0o +15B Jlamuux moka
He yoice wem om -1 0o +1A4 Jlamuux
axcenepomemp ¢ NOKA3AMenIMu He
menee yem: +2 g; +4 g; £8 g OmoenvHoie
yvempoticmea: USB ocyunnoepag ne
menee 2 kaunana, +/-10 B Axceccyapol:
Kabenv USB coedunumenvhbiii 3apsaonoe
yempoticmeo ¢ kabeaem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Koncmpyxmop 01151 nposedeHus
brcnepumenmos Kpamxoe pykosoocmeo
1o skcnryamayuu yughposotl
nabopamopuu Ipoepammnoe
obecneuenue Memoouueckue
exomenoayuu (40 pabom) Hanuuue
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PYCCKOA3LIYHO20 Catima nOO0EePHCKU
Hanuyue 6udeoponuxos.

Lugposasn
nabopamopusi no

Numuu (yuenuveckas,)

Obecneuusaem @vinoneHue
nabopamopHvix pabom no Xumuu Ha
VPOKAX 8 OCHOBHOU WKOE U NPOEKMHO-
UCCIe008aMeENbCKOU 0esImenbHOCmU
vuawuxcs. Komnnekmayusi:
becnpo8oOHOU MYyTbMUOAMYUK NO XUMUU
C 3-Ms1 6CMPOEHHbIMU OAMYUKAMU.
[amuux pH ¢ ouanazonom uzmepenus He
voice wem om 0 0o 14 pH Jamuux
91eKMPONPOBOOUMOCIU C OUANA30HAMU
usmepenus He yoce yem om () 0o 200
mxCm; om 0 0o 2000 mxCm; om 0 0o
20000 mxCm [lamuux memnepamypuol ¢
OUANA30HOM UBMEDPEHUsL He YHce YeM Om
-20 00 +140C OmoenvHvle Oamuuxu:
/[amuuk onmuueckou niomuocmu 525
Hm Axceccyapol: Kabenw USB
CcoeOUuHumenvHulil 3apsoHoe
yempoticmeo ¢ kabeaem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Kpamxoe pykogoocmeo no
brCniyamayuu yugpoesoi iabopamopuu
Habop nabopamoptoii ocHacmku
lIpoecpammHoe obecneuenue
Memoouueckue pekomeHoayuu He mexee
40 pabom Hanuuue pyccxoszviuno2o
cauma noooepaicku Hanuvue
61L0EOPOJIUKOS.

wm

117.00

[ugposas
nabopamopusi no

Ouonocuu
(yueHuueckas)

Obecneuusaem 8biNOIHEHUE
nabopamopHvix pabom Ha YPOKax no
OuoI02UU 8 OCHOBHOU WIKOJIE U
NPOEKMHO-UCCNe008AMENbCKOU
OesimenbHOCU Y4auuxcsl.
Komnnexkmayus: Becnposoonoti
MYTbMUOAmMuuUK no 6Uoa02UU ¢ 5-10
B6CMPOEHHLIMU damyuuKkamu. {amuux
GILANCHOCMU C OUANA30HOM UBMEPEHUS
0...100% /lamuuk oceewiennocmu c
OUANa3oHOM UMepPeHUsl He Yaice Uem om

0 0o 180000 nx [lamuux pH c

117.00
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OUANA30HOM UBMEDPEHUSL He YHce YeM Om
0 0o 14 pH Jlamuux memnepamypwi ¢
OUANA30HOM UBMEPEHUsL He YHce YeM Om
-20 0o +140C Hamuux memnepamypwi
OKpyHCaloweri cpedwvl ¢ OUANA30HOM
usmepenus ne yce yem om -20 oo +40C
Axceccyapwi: 3apsoHoe ycmpoicmeo ¢
kabenem miniUSB USB Aoanmep
Bluetooth 4.1 Low Energy Kpamxkoe
PYKOBOOCMBO NO IKCHILyamayuu
yugpposou rabopamopuu L{ugposas
sUOeoKamepa ¢ MemaiiuyeckKum
wmamueom, pazpeuterue ne menee 0,3
Mnuxc Ilpoepammmnoe obecneuenue
Memoouueckue pexomeHoayuu He meHee
30 pabom Ynaxosxa Hanuuue
PYCCKOA3bIYHO20 cama NOO0EpPIHCKU,
Hanuyue 8Uu0eopoIUKos

HanmeHnoBaHnue
paszaena:
"KomMmnbroTepHoe
obopynoBanue"

MDY (npunmep,
cKkauep, Konup)

Tun ycmpoticmea:
Mnocogynukyuonanvroe ycmporicmeo
(M®DY), [[semnocmb neuamo: wepHo -
Oenas, Texunonoeus nevamu:
barekmpocpaguueckas (nazepHas,
ceemoouoounas);, Popmam nevamu. He
wmenee A4; Tun ckanupoganus:
NPOMANCHBLL/NIIAHUEMHBLL
BO3MOXMCHOCMb CKAHUPOBAHUSL 8

dopmamax. ne menee A4; Cnocod
nooknrouenus: LAN, Wi -Fi, USB

wm

39.00

Hoymoyx

Dopm-gpaxmop: Hoymoyk; Pazmep
ouazonanu. He menee 15.6 owimos;
Paspewenue sxpana. Full HD, Quad HD
unu Ultra HD,; Obwuii o6vem
VCMAHOBNIEHHOU ONePAMUBHOL NAMSMU.
He menee 8 I'baiim, Makcumanvholil
00wl noodoepacusaemvlit 06vem
onepamugHou namamu. He menee 16

[ oanum; Obwvem SSD naxonumens: ne

um

117.00
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menee 240 I'6aiim,; becnpooonas ceésazv:
Wi-Fi; Konuuecmeo 6cmpoeHHbIX 6
Kkopnyc nopmos USB.: ne menee 2, u3z
KOmopbwlx He MeHee 1 00HCHO Obimb
USB sepcuu ne nuoice 3.0; Pazpeuienue
630-kamepwl, Mnukcenwv: ne menee (.3;
Bcmpoenuwiii mukpogon, Knasuamypa c
pPacKIaoKoU U MapKUpoBKoU K1aguiu
OWERTY/UL]YKEH; Iloooepaicka
cmanoapmos 6ecnposoOHOl CEA3U:
802.11a/b/g/n/ac; IlpouzsooumenbHocmy
npoyeccopa (3Haverue noKazameis
«CPU Mark» no mecmy «Laptop &
Portable CPU Perfomancey
hitp://www.cpubenchmark.net/laptop.htm
[): nHe menee 5000 eounuy, Hanuuue
MAaHUNnyIamopa Molidb 8 KOMnieKkme: 0d;
Ycemanoenennas onepayuonnas
cucmema c epagpuyeckum
n01b306aMeNbCKUM UHmMeEpPheticom,
Cc8e0eHUsl O KOMOPOM 8KIIIOYEHbL 8
eOUHbILL peecmp POCCULUCKUX NPOSPAMM
0/151 971€KMPOHHBIX GLIYUCTUMENbHBIX
MawiuHn u 6a3 OaGHHbIX; Y CmaHos1eHHbll
nakem oQucHo20 NPOCpPAMMHO20
0becneuenuss, CoBMecmumMozo ¢
VCMAHOBIEHHOU ONEPAYUOHHO
cucmemotl, ceedenUst 0 KOmopom
GKII0UEHbl @ eOUHbLU peecmp POCCUTICKUX
npocpamm OJisl 2J1eKMpPOHHbBLX
BLIYUCIUMENLHBIX MAWUH U 6A3 OAHHDIX.

HaumenoBanue HanpasJjienusi: ""Jononnumenvrnoe oovopyoosanue"”

HanmeHnoBaHnue
pazzena:
"KoMmnbroTepHoe
oOopynoBanue"

HanmenoBaHnue
pazaena:
"TexHonornueckas
HaIpaBJICHHOCTh '

ObpazoseamenbHblll

HAOOp OJ1s1 U3y4eHuUs

ObpazosamenvHulii HAOOP 00JIICEH

Obimb NpeOHasHayeH OJisl U3Y4eHuUs

wm

121.00




HaumenoBanue
Ne Kparkue npuMepHbIe TEXHUYECKHUE Emnnuna  Konuy
o0opynoBaHusi
n/n xapakrepuctuxku (PBIIO) H3MEpeHUus | eCTBO
(PBIIO)
MHO2OKOMHOHEHMHBIX POOOMOMEXHUYEeCKUX MEeXHOI02U,
pobomomexHuueckux [0CHO8 UHHOPMAYUOHHBIX MEXHOLOULL U
cucmem u MexHo102Ull NPOMbIUUIEHHOU
MAHUNYTAYUOHHBIX — (A6MOMAMU3AYUU, A MAKHCE MEXHON0UU
pobomos NPOMOMUNUPOBAHUA U AOOUMUBHO20

npouzeoocmea. B cocmas nabopa
00.J12(CHbL 6X00UMb KOMNIEKMyowue u
ycmpoticmea, oonradaowue
KOHCIMPYKMUBHOU, ANNapamuou u
NPOCPAMMHOU COBMECTMUMOCHbIO OpYe C
opyeom. 1) Komninexm xoncmpykmusHvix
DIeMEeHMOo8 U3 Memanid u niacmuka OJis
cOOpKU MoOeneti MAHUNYIAYUOHHBIX
pPoOOMOE ¢ V21080l KUHEMAMUKOL,
NII0CKONApaieibHOU KUHEMAMUKOU,
Delta -kunemamuxoti. 2)
UnmennexmyanvHulil cep8omooyis ¢
UHME2PUPOBAHHOU CUCTNEMOU
ynpasnenus - He MeHee 7uim.
Cepeomooyns 0ondicer obaadams
UHME2PUPOBAHHOU CUCTNEMOU
Vnpaenenus, obecneyusarouyel
0OpPAMHYI0 C653b UNU KOHMPOJIb
napamempos - nojodiceHue 8ada,
CKOpOCMb 8pawerUsl, Hazpy3Ka npueood,
a makoce obecneyugarouyet
BO3MOINCHOCIL NOCAE)08AMENLHO20
NOOKIIOUeHUsT OpYe C OPY2OM U
Vynpasnenust cepeoMoOYIIMU NO
nocnedoeamenbHoOM) NOLYOYNAEKCHOM)
ACUHXPOHHOMY UHmepgeticy. 3)
[PobomomexnuuecKuti KoHmpoiiep,
npeocmasaouull coO0t MOOYIbHOE
ycmpoticmeo, eknrouaroujee 6 cebs
0OHONIAMHBLU MUKPOKOMNbIOMED O
BLINOJIHEHUSL CTIOHNCHBIX
evIUUCIUMENbHBIXONEPAYUL,
nepugeputinviii KOHmpoJiep 0
VIpasaeHuss GHeUHUMU YCMPOUCMBAMU U
niamy pacuiupenusi O noOKIOYeHUs
eHewHux ycmpoticms. Mooynu

000MomexHuyecKo2o KoHmpoJiepa




HaumeHnoBanue
Ne Kparkue npuMepHbIe TEXHUYECKHUE Emnnuna  Konuy
n/n 00opyoBanus xapakrepuctuxku (PBI1O) U3MEpPeHus1 | eCTBO
(PBIIO)

00./191CHbL 001A0aMb 00HOBPEMEHHOL
KOHCIMPYKMUBHOU, ANNapamuou u
NpPOCPAMMHOU COBMECMUMOCHBIO OPY2 C
opyzom. Pobomomexnuueckuul
KOHMPOJLLEp O0AHCEH YOOBIemEOPSIMb
MmexHUYeCcKUM XapaKmepucmuxkam.: KoJi-
60 s10ep 6CMPOEHHO20
MUKpoOKoMnvlomepa - He mernee 4,
maxkmoeas yacmoma s10pa - He mewee 1,2,
[Ty, oovem O3V - ne menee 512 Mo,
Hanuuue unmepgeticos - SPI, 12C, 1-
wire TTL, UART, PWM, yughposvie - ne
menee 16 wm u ananiozcogvie NOpmMol - He
menee 8 wm OJis1 NOOKIIOYEHUS. BHEULHUX
YCmpoucme, 8CMpoeHHbLIL MUKPOPOH, a
maxoice WiFi unu Bluetooth ons
KOMMYHUKAYUU CO BHEUUHUMU
yempoticmeamu. Pobomomexnuueckuil
KOHmMpOJLLep 00aMCeH 0becneuusams
BO3MOACHOCL NPOCPAMMUPOBAHUSL C
nomowvio cpedcms s3vikos C/C++,
Python u c6o600n0 pacnpocmpansemoi
cpeowvt Arduino IDE, a makoice
Vnpasieruss Mooeniamu
POOOMOMeXHUYEeCKUX CUCEM C
nomowvio cpeovt ROS. 4)

[l Ipoepammupyemulii KOHmMpoiep - He
wmenee lwm. [Ipoepammupyemviti
KOHMPOJLLEP O0IHCEH NPeOCmABIsimb
Cco0001 8bIYUCTUMENbHBLI MOOYITb,
001a0ar0WUM YUDPOBLIMU NOPMAMU - HE
meHee 8 wm U aHAI0208bIMU NOPMAMU -
He menee 16 wm, unmepgheticamu UART,
I12C,SPI, TTL, a maxoice mooynem
OecnposooHotl cesizu muna Bluetooth unu
WiFi ons co30anus annapamHo-
NpOCPAMMHBIX peuleHUl U
""ymuwix/cmapm""-ycmpoticme ons
paspabomku pewenun ""MUnmepnem
eeweun"". 5) Ilnama pacuupenus
npoSpaMMUpyemMo2o KOHmpoiepa — He

wmenee lwm. [Inama pacuiupenus
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00/121CHa 0becneuusams 803MONCHOCb
NOOKNIOUEeHUS] YHUBEPCATbHO2O
BLIYUCIUMENTLHO20 MOOYIISL K Cemu
nocpedcmeom unmepetica Ethernet.

[ Inama pacwupenus dondxcna obraoamo
nopmamu 8600a-6vl800a O
NOOKIIOYEHUS YUPDPOBBIX U AHANO20BbIX
yempoucme — ne meree 40 wm,
unmepgetic SPIl u 603m0xcHOCMbIO
NOOKNIOUeHUs] BHeUIHell Kapmbl HAMAMU.
6) Mooynb mexnuuecko2o 3penus,
npeocmasisouull coootl YCmpoucmeo
Ha 6aze blUUCTUMENBHO20

Kamepwl, obecneuusaioujee
pacnosnasanue npocmeunuiux
U300padiceHUlina MooyJie 3a cuem
COOCMBEHHBIX BLIYUCTUMETILHBIX
603MOdCHOCIEl - He menee [wm;
Mooy mexnuyecko2o 3peHus 00NHCeH
0bOecneuusams 803MONCHOCD
KOMMYHUKAYUU C AHATOSUYHBIMU
MOOYIAMU NOCPEOCMBOM WUHBL HA DA3e
nociedosamenvHo2o unmepgelica c
yebio OanbHeluell nepeoadu
pe3ybmamos usmepeHul 2pynnvl
MoOyeti Ha ynpaesnsawee
BbIYUCIUMENbHOE YCIMPOUCEO,
nooKoueHHoe K 0arHol wune. Mooyns
MexHU4ecKo20 3penust 00JINHCEH
0becneuusams 803MONCHOCD
oCcyuecmenams HACMpouKy MoOyis
MexHU4ecKo20 3peHust - HaCMpPOUKY
bKcnozuyuu, bananca b6enoeo,
1/6eMOPA3HOCHBIX COCMABTIAIOWUX,
niowaou ooHapyicusaemo ooracmu
1300padcenUss, OKpy2iocmu
0OHapycusaemol ooracmu
1300padicenusl, NON0NHCEHUe
0OHapycusaemvlx obnacmeitl
omHocumenvHo opye opyea. Mooynw

MEXHUYECKO20 3PEHUA 00710iCeH

IMUKDOKOHMPOJIIEPA U UHIMESPUPOBAHHOU
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0bOecneuusams 803MONCHOCDL
HACMPOUKU HA 0OHOBPEMEHHOE
obOHapyoiceHue He meree 10 paznuunvix
0OUHOUHBIX 0O0BEKMO8 8 CEKMOope
0030pa, 1bo He MeHee 5 cOCMAaBHbIX
00beKmo8, cCOCMmosAuUx u3z He menee 3
PazIuuHbIX 2papuieckux NPUMUMUBOS.
Mooy mexnuyecko2o 3penust 00JIHCeH
0O1a0amb 8CMPOEHHLIMU
unmepgeticamu — USB, UART, [-wire
TTL, 12C, SPI ons komMmyHUKayuu co
GHEWHUMU NOOKTIOUAEMbIMU
yempoticmeamu. 7) B cocmas nabopa
00.JICHBL 8X00UMb YUPPOBbLLE
UHDOPMAYUOHHOCEHCOPHBIE MOV,
npeocmasnaouue cooou ycmpoucmea
Ha Oaze npocpammupyemozo
KOHMPOANEpa U UsmMepumenbHo2o
anemenma. L{ughposoii mooyne dodicen
00.1a0amb 6CMPOECHHBIM
MUKDOKOHMPOJLIEpOM (makmoeas
uacmoma - He meree 16 MIy, wuna
Oanmbix — He Menee 8 Koatim),
unmepgeticamu 0Jisi NOOKIIOUEHUsL K
GHEUHUM YCMPOUCmeam: yugposule u
ananocosvie nopmot, 1-wire TTL, pazvem
muna RJ. L{ugpposoii mooynv dondcen
0Oecneuusams 803MONCHOCHb
KOMMYHUKAYUU C AHATOSUYHBIMU
MOOYIAMU NOCPEOCMBOM WUHBL Ha ba3ze
nociedosamenvHo2o uHmepgetica c
yebio OanbHeluel nepeoadu
pe3yIbmamos usmepeHuti 2pynnul
moOyetli Ha ynpasnsaouee
gulIUUCTUMENILHOE YCMPOLUCEO,
NnoOKIIOUeHHOe K OAHHOU wuHe. B
cocmas Habopa O0JIHCHO BXOOUMDb !
YUDPOBOL MOOYIb MAKMOBOUKHONKU —
He menee 3uim, Yyughpoesoti Mooyib
ceemoouooa — ne menee 3um, yughposou
MOO0YIb KOHYEB020 Npepvléamelis — He

menee 3um, yugposou Mooyib 0am4uKa
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n/n 00opyoBanus xapakrepuctuxku (PBI1O) U3MEpPeHus1 | eCTBO
(PBIIO)

ysema — ne menee lum, yugposoti
modyne RGB ceemoouoda — He menee
lwm. 8) B cocmas nabopa 0onvicHvl
6X00UmMb d1emenmol OJisi COOPKU
BAKYYMHO20 3aX8amMaA. 8AKYYMHASA
npucocka — He menee luim,
DIEKMPOMACHUMHDLL KIIANAH — He MeHee
lwm, 8axkyymHblil Hacoc — He MeHee
lwm. 9) B cocmas nabopa oondxicen
6X00UMb YUeOHbLI KOMNIIEKM,
erIIOUAIOWULL 8 cebsl yuebHoe nocodue,
Habop OUOIUOMEK MPEXMEPHBIX
DIEMEHMOB 0151 RPOMOMUNUPOBAHUSL
mooenet Manuny s iyuoHHbIX poOomos, a
maxaice npocpammuoe obecneuenue o
pabomwi ¢ Habopom. Ilpoepammnoe
0bOecneuenue 00HCHO 0Decneuusams
MpexmepHyo 8U3Yanu3ayuio Mooeu
MaHURYIAYUOHHO20 poboma (¢ yenosol,
NJI0CKONApaileNibHOU U Oelbma-
KUHeMamuKoli) 8 npoyecce pabombi,
0becneuusams nocmpoenue
NPOCMPAHCMBEHHOU MPAEKMOPUU
08UIICEHUSL UCNOJIHUMETILHO2O
IMexXaHu3Ma ManunyIsyuoHH020 poboma,
603MOAHCHOCb 3A0AHUSL
nocnedosamenbHOCMuy mo4ex Os
NpOX0HCOeHUs Yepe3 HUX
LUCNOIHUMENbHO20 MEXAHUZMA
MaHURYIAYUOHHO20 poboma.

[ Ipoepammnoe obecneyenue 00NHCHO
DYHKYUOHUPOBAMD, KAK 8 OMOETbHOCHU
6 6U0e cpedbl MOOeNUPOBAHUS, MAK U 8
peosicume MOHUMOPUHSA 8 PealbHOM
epemeru npu NOOKII0YeHUU MOOeU
MAHURYIAMOPA NOCPeOCmeoMm
pobomomexHu4ecko20 KoHmpoiepd.
lIpoecpammHoe obecneuenue 00IHCHO
0becneuusams 603MONCHOCD
nocmpoenus 2papuxkos 3a0aHHbIX U
mexyuux 0000 eHHbIX KOOPOUHAM

MAaHUNYIAYUOHHO20 poboma, 2paghuros
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SHAYeHUll CKopocmeu U YCKOpeHUsl,
epaghuxos pacuemmuvix 3Ha4eHUll
nacpysku. Ilpoepammnoe obecneuenue
00JI#CHO NO3605Mb 3a0A8AMb
nocie008amebHOCHb NePedBUNCEHULL
Manunyiamopa nocpeocmseom Haoopa
KOMAHO 8 OJ104UHO2paAhu4ecKkom
unmepgetice. Yuebrnoe nocooue 00.191cHO
cooeporcams Mamepuansl no
paspabomxe mpexmepHvix mooenel
MOOUTLHBIX POOOMOS,
MAaHUNYIAYUOHHBIX POOOMOE C
PA3IUYHBIMU MUNAMU KUHEMAMUKU
(venosas KuHemamuka, niocKo-
napaienvHas KUHeMamukda, 0elvma-
kunemamuxa, SCARA unu pviuaschast
Kunemamuka, niamgopma Cmrwoapma u
m.n.), UHCMPYKYUU NONPOEKMUPOBAHUIO
pobomos, uHCmMpyKyuu U Memoouxu
OCyWecmenenuss UHICEHEPHBIX pacyemos
npu NPoeKmuposanuu (pacuemst
Ha2py3KU U MOMEHMO8, pacyemn
MOWHOCIU NPUBOO08, paciem
napamempos KUHeMamuKku u m.m.),
UHCMPYKYUU NO pa3pabomke cucmem
VIPABNeHUs. U NPOSPAMMHO20
obecneuerust Jis1 YNpasieHus
pobomamu, UHCMPYKYUU U MEMOOUKU NO
paspabomxke cucmem YnpasieHus ¢
DIeMeHmAamu UCKYCCMBEHHO20
uUHmMeNIeKma U MauuHHo20 ooy4yerus."”

Yemwipéxocesoi
VueOHbIL pobOm-
MaHUnyisamop c
MOOYTbHBIMU
CMEHHLIMU HACAOKaMU|

Vuebnwiii pobom -manunynsimop
npeoHazHaueH OJisl 0CB0EHUs
00yUarOWUMUC OCHO8 POOOMOMEXHUKU,
0J151 NOO20MOBKU 0OYVUAIOWUXCSL K
BHEOPEeHUIO U NOCAE0YIOUeMY
LUCNONIL308AHUI0 POOOMOS 8
NPOMBIULIEHHOM NPOU3BOOCIEE.
Konuuecmeo oceti poboma
manunynamopa - yemoipe. llepemewjerue
UHCMPYMEHMA 8 NPOCMPAHCMEE NO

mpem 0CcsimM OONHCHO YRPABIAMbCS

wm

121.00
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HaumeHnoBanue
Ne Kparkue npuMepHbIe TEXHUYECKHUE Emnnuna  Konuy
n/n 00opyoBanus xapakrepuctuxku (PBI1O) U3MEpPeHus1 | eCTBO
(PBIIO)

wazosvimu osucamensmu. Hanpsocenue
NUMAHUs WA208bIX Osucamernell He boee
12 B. Cepsoosucamens uemeepmoil ocu
00.J10/cen obecneuusams NOBOPOM
uHcmpymenma. Y2on nosopoma
IMAHURYIAMOPA HA OCHOBAHUU BOKDY2
sepmukanvrou ocu He meree 180
epaoycos. /s onpeoenenus nol0#CeHUs.
MAHURYIAMOPa npu NOBOPOMe BOKpy2
BEPMUKATILHOU OCU OOJIICEH
LUCNOIL308AMBCS IHKOOED. Yoo
nosopoma 3a0nezo nieya
manunynamopa e meree 90 epadycos.
Veon nosopoma nepeoneeo nieua
manunynamopa e meree 100 epadycos.
/[n51 onpedenenusi NOI0HCEeHUsL 3A0He20 U
nepeoHe20 NAeUMaHUnYIAMopa OOAHCEH
LCNONIL308AMBCSA 2UPOCKON. Yeon
nosopoma no 4emeepmotl OCu He MeHee
180 epadycos. Jonxcna 6bims
B03MONCHOCIb OCHAUJeHUSL CMEHHBIMU
Hacaokamu (Hanpumep, oepicameisb
Kapaunoawia uiu gromacmepa, NPUcCoCcKa
C cepsooguzamesiem, MexaHuiecKoe
Baxeamnoe yCmpoucmeo ¢
cepsooguzamenem, YCmpoucmeo OJis
1a3epHOtl 2pasuposKU UIU YCMPOUCMBO
o5 3D-neuamu). Munumanvuas
KOMNIEKMAayusi CMEHHbIMU HACAOKAMU:
nHesMamu4eckull 3ax6am (NpUcocka),
MexaHuuecKull 3axeam, Hacaoka
Oepoicamenv OJisl
Kapanoaula/mapkepa/pyuKu, Hacaoxka
nepexoOHux OJisl KpenjieHus.
CO8MeCmUMbIX KOHCIPYKMUGHBIX
Oemarell U KOHCMPYKYUll, HACAOKA
1azepHol 2pasuposKku, Hacaoxka 3D-
neuamu (015 pabomol ¢ naacmuxom PLA
c ouamempom numu 1,75 mm). Honoxcen
Obimb OCHAUEH cep8oOnPUBOOOM OJis
NHEBMAMU4ecK020 U MEXAHUYECKO20

3axeamaoe, 06601’16741/{661}01/{411]14 epauleHue
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Ne Kparkue npuMepHbIe TEXHUYECKHUE Emnnuna  Konuy
n/n 00opyoBanus xapakrepuctuxku (PBI1O) U3MEpPeHus1 | eCTBO
(PBIIO)

BaxeauenHo2o 00beKma 60 epems
nepemewyeHus, N08OPoOm
nepemewaemozo 00vbeKma 60Kpye
eepmukanbrol ocu. /s obecneyenust
DYHKYUOHUPOBAHUS NHEBMANUYECKO20
Baxeama OoJicen Obimb OCHAWEH
6CMPOEHHOT 8 KOPNYC MAHUNYAAMOPA
nomnou. [lonxcha O6ims 803MONCHOCb
1OOKIIOUEHUsT OONOTHUMEIbHBIX
yempoticme (hanpumep, mpancnopmepd,
penvca 05 nepemewjeHus poboma,
nybma ynpasieHust muna OXCotucmux,
Kamepbl MAUWUHHO20 3DeHUs,
ONMUYECK020 0amuuUKa, MooyJs
becnposoonozo docmyna). Pobom-
MAHUNYIAMop 00aHCeH 0becneuusams
nepemewjenue Hacaoku 8
npocmpancmee, akmueayuio Hacaoku,
603 MONCHOCIb NOJIYYEHUSL CUCHATIO8 OM
Kamepvl U OAMUUKOB, BOZMONCHOCHb
Vnpasieruss OONOJIHUMETbHbLMU
ycmpouicmeamu. Mamepuan xopnyca —
anromunull. /Juamemp paboueti 30Hbl (0e3
yuema HA8ecHo020 UHCMPYMeHmMAa U
uemeepmoti ocu) ne menee 350 mm.
Unmepdgpetic nooxknouenus — USB.
/ondwcen umems 803MONCHOCTb
ABMOHOMHOU pAOOMbL U BHEUIHE2O0
ynpasnerus. s eneune2o ynpasieHus
00./10iceH Obimb NPedyCMompeH nyibm,
nookouaemvlli kK pobomy no Bluetooth.
Vnpaesnsiowuii konmpoanep 0oicen
Ovimb coemecmum co cpedoi Arduino.
Vnpaensiowuii konmpoanep cosmecmum
co cpedoti npoepammuposanuaScratch u
s1361K0M npocpammuposarus C. Jlonicen
0bOecneuusams nOBOPOM NO NEPEbIM
mpem 0CsiM 8 3a40aHHbLLL Y20l U Ha
3A0aHHbIL Y207, NOBOPON NO Yemeepmou
OCU HA 3a0aHHbI Y20, 08UNCEHUE 8
Koopounamol X, Y, Z, nepemewjenue na

BaoanHoe paccmosiHue no KOOpOUHAMAM
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Enununa
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X, Y, Z, nepedauy 0annvix 0 mexyuem
NON0JACEHUU V2N08, nepedat)y OAHHBIX O
MeKyuux KOOpoOUHamax UHCmpymeHma.
/[onorcen noddeporcusames nepemenjeHue
6 0ekapmosvix KOOPOUHAMAX U y2iax
nosopoma oceti, ¢ 3a0aHHOL CKOPOCMbIO
u yckopenuem. Tunvl nepemewyerutl 6
0eKapmosvix KOOPOUHAMax: 0BUNCEHUE
10 mpaekmopuu, 08UNCeHUue no NPAMOU
mearcoy 08yMsL MoUKaAMU,
nepenpoieusaHue U3 Moyku u mouKy
(neperoc obvexma). Kopnyc oonoicen
ObLIMb 8 3AUUUEHHOM UCNOJIHEHUE
(xknacca ne Hudice IP20).

ObpazoseamenbHblll
Habop no mMexaHuxe,
MexampoHuKe u
pobomomexHuke

"Habop oondxcen 6blms npeoHazHaven
0J151 NPOBeOeHUsT YUeOHbIX 3aHAMUL NO
U3YYUEHUIO OCHO8 MEXAMPOHUKU U
pobomomexHuKuy, npaxkmuiecko2o
npumMeHenust 6a308bIX INeMEHMO8
DIEKMPOHUKU U CXEMOMEXHUKU,
maxoice Hauboee pacnpocmpaHesHoll
D1eMEeHMHOU 0a3bl U OCHOBHBIX
MexHu4ecKux peuleHutl, NPUMeHsAeMblX
npu npoeKmupo8anu u
NPOMOMUNUPOBAHUY PASTUYHBIX
UHIICEHEPHBIX, KUDEPHEMUYECKUX U
ecmpausaemvix cucmem. B cocmag
HaboOpa O0JIHCHBL 6X00UND
KOMNIeKmyowue u yCmpoucmaa,
ob1a0arouue KOHCMPYKMUBGHOL,
DIeKMPUYECKoU, annapamuou u
NPOSPAMMHOU COBMECMUMOCMbIO OpYe C
Opyzom. B cocmas nabopa oonoicen
6X00UMb KOMNJIEKI KOHCMPYKIMUBHBIX
DIeMEeHmMOo8 Uz memania 07 cOopKu
Makema MaHunyIAYUOHHO20 poboma u
KOMNJIEKM MemaiiudecKux
KOHCIMPYKMUBHBIX /1eMEHMO8 Ol
cOopru maxema MoounbLHo20 poboma. B
cocmas Habopa O0JIHCHbL BXOOUMb
npueooa pa3iuyHo20 muna: Momopwvl ¢

UHMEeSPUPOBARHBIM UTU 6HEULHUM

wm

121.00
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Ne Kparkue npuMepHbIe TEXHUYECKHUE Emnnuna  Konuy
n/n 00opyoBanus xapakrepuctuxku (PBI1O) U3MEpPeHus1 | eCTBO
(PBIIO)

0amuuUKOM NOJIONCEHUsT — He MeHee 2uim,
cepsonpusoo 6ovbulol — He meHee 4um,
CepeonpuBo0 Manvlil — He MeHee 2uim,
NpuUBoo ¢ BO3MONCHOCHIbIO YAPABIEHUSL 8
uLa2080M pedcume — He menee 2um. B
cocmaes Habopa OOAHCHBL BXOOUMb
DemeHmbl 0151 COOPKU BAKYYMHO20
Baxeama: 6aKyYMHAs NPUCOCKA — HE
wmenee lwm, 3neKkmpomacHUmHbsLU
Kianax — He mMeHee lwm, 6aKyyMHbLU
Hacoc — He menee lwm. B cocmas
HAbOpa O0JIHCHA BXOOUMb DJIeMEHMHAS
Oasza 0151 NPOMOMUNUPOBAHUSL: NIAMA
0J151 becnaeyno2co npomomunupoBans,
KOMNJIeKM Npo80008 Pa3IuiH020 Mund u
OJIUHBL, KOMNJIEKM Pe3UCMOpOs,
KOMNJIeKm c6emoouo0os,
ceMucecMeHmHublil UHOUKAMOpP, OUCnieli
VKK - muna, kHonku — ne menee Swuim,
nomeHyuomempol — He MeHee 3uim,
UHDPAKPACHBIU 0AMYUK - HE MEHee
3wm, yibmpaszeyKkoeol 0amuux - He
meHee 3uim, 0amyux memnepamypul - He
menee lwim, 0amyux oceeweHHoCmu - He
menee lwm, mooyae Bluetooth — ne
menee lwm, mooyne UK -npuemnuxa —
He menee lwm, mooyne UK -
nepedamuuxa 8 8ude KHONOYHO20
nyiema ynpasienus — lwum,
AKKYMYamop — He menee lwum,
Bapsonoe ycmpoucmeo — He Menee luim.
B cocmas nabopa 0oJicen 8Xx00uman
MYIbMUOAMYUUK OIS
U3MepeHusmemMnepamypul U GANCHOCHU
oKpydicaroweli cpedvl — He mMeHee luim.
Mynemuoamuuk dodicer obradams
6CMPOEHHLIM MUKDOKOHMPOJLIEPOM
(maxmoeas uacmoma - He menee 16
MI 'y, wuna oannvix — ne menee 8
Kbatim), unmepgeticamu 0ns
NOOKIIOUEHUS] K BHeUHUM

ycmpoucmeam: yughpoaswvle u aHano208bvie
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nopmeot, 1-wire TTL, pazvem muna RJ. B
cocmas Habopa 00JIHCeH 8X00UMb
KOMNJIEKM YHUBEPCATbHbIX
BLIYUCIUMENbHBIX MOOY e,
npeocmassaouux coboi 6azos8yr
niamy, niamy pacuiupenus OJisl
cemesozo 63auMo0eucmeus u naamy
NOOKIIOUEeHUSl CUTIOBOU HA2PY3KU.
Bxoosiuue 8 KoMniekm ycmpoucmea
00.12CHbL 001A0aMb 00HOBPEMEHHOL
KOHCMPYKMUBHOU, INEKMPUUECKOLL,
annapamuou u nPocpamMmHou
COBMECTUMOCTNBIO OpYe C OPY2OM.
bazosas niama yHU8epCabHO20
BHIYUCIUMENTLHOS0 MOOYISL OONHCHA
npeocmasisims cooou
NpOCPAMMUPYEMBITE KOHMPOJLIED 8 cpede
Arduino IDE unu ananoeuunuix
C80000HO PACNPOCMPAHAEMBIX CPedax
paspabomxu. bazosas niama dondicua
001a0amb 8CMPOEHHLIMU
unmepeticamu 01s NOOKIIOUEHUS
UUDPOBBIX U AHATIO208bIX YCIMPOUICME,
ecmpoennvimu unmepgeticamu USB,
UART, 12C, SPI, 1- wire TTL, Bluetooth,
WiFi. Ilnama pacuupenus 0oicHA
0becneuusams 603MONCHOCD
NOOKNIIOYEHUS YHUBEPCATILHO2O
BLIYUCIUMENLHO20 MOOYISL K Cemu
nocpeocmeom unmepghetica Ethernet.

[ Inama pacwupernus dondxcna obraoamo
nopmamu 8600a-6vl800a 05
NOOKIIOUEeHUSI YUDPOBLIX U AHANO208bIX
yempoticme, unmepgetic SPI u
603MONCHOCBIO NOOKNIOUEHUS. BHEUIHell
kapmul namsamu. Ilnama pacuupenus
0151 NOOKIIOUEHUs. CUNOBOU HACPY3KU
0012ICHA 0Oecneyu8ams 03MONCHOCHDL
NPAMO20 NOOKNIOYEHUsL BHEUIHEl CUNO0BOL
Hacpy3KU, a maxoice pe2yaupyemor
Haepysku nocpeocmeom PWM

unmepgetica. B cocmas Habopa 0o.1diceH
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BXO0UMb NPOSPAMMUPYEMbILLL
KOHmMpOIEp, 0becneyusarouul
BO3MONCHOCHb OCYUECMBIISIMb
pazpabomky npocpammHo2o Kooa,
LCNOIL3YST UHCIMPYMEHMAaputi cpeo
paspabomru Arduino IDE u Mongoose
OS u 5A361K08 NPOSPAMMUPOBAHUS
C\C++, JavaScript. Ilpoepammupyemwiii
KOHmMpoJLep 00JIceH 001a0ams
nopmamu 01 NOOKIIOUeHUs. YUPposwlx u
AHATI0208bIX YCMPOUCS, BCIMPOEHHBIMU
npocpamMmupyemuimu KHONKamu
UDIEKIMPOMEXAHULECKUMU MOOYTIAMU OJisL
OpeaHU3aYUU CUCEMbL PYYHO2O
VIpAseHust, 6CMPOeHHbLMU
NpOCSPAMMUPYEMBIMU CBEMOOUOOAMU OJI5L
UHOUKAYUU pabouezo pedrcuma,
ecmpoennvimu unmepgeticamu USB,
USART, 12C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmasg
Habopa 00JICeH 8X00UMb MOOYJb
MexHu4ecKo20 3peHust
npedcmasisouull coooti
BblIyLUCIUMENbHOE YCIMPOUCTNEO CO
6CMPOEHHBIM MUKDONPOYECCOPOM (KO-
60 s10ep - He MeHee 4wum, wacmoma s0pa
ne menee 1.2 I'Ty, oovem O3V - ne
menee 512M6, o6vem ecmpoentoi
namvsamu - He meree 810),
UHMEe2PUPOBAHHOU KaAMepOou
(MakcumanvHoe paspeuieHue
6UOEONOMoKa, nepedasaemozo no
unmepgeticy USB - ne menee 2592x1944
e0.) u onmuyeckou cucmemou. Mooynw
MexHU4ecKo20 3peHust 00JINHCEH
061a0amb COBMECMUMOCMBIO C
PazIuYHbIMU NPOSPAMMUDYEMBIMU
KOHMPOJLIEPaAMU C NOMOUBIO
unmepdpeticos - 1- wire TTL, UART, 12C,
SPI, Ethernet. Mooynb mexuuueckoeo
BpeHust 00JiceH obecneyusams

BblNOJIHEeHUE 6CEX usmepeHud u
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BLIUUCTEHUL NOCPEOCBOM
COOCMBEHHBIX BLIYUCTUMEILHBIX
B03MONCHOCTEU BCMPOEHHO20
mukponpoyeccopa. Mooynw
MexHU4ecKo20 3peHust 00JINHCEH
061a0amb 803MOHCHOCMBIO
KOMMYHUKAYUU C AHATIO2UYHBIMU
MOOYIAMU NOCPEOCMBOM WUHbL Ha basze
nociedosamenvHo2o unmepgelica c
yebio OanbHeluell nepeoaiu
pe3yIbmamos usmepeHul 2pynnul
MoOyell Ha ynpasisouee
GbILUCTUMENbHOE YCMPOUCNEO,
nookoueHHoe Kk OanHou wune. Mooynw
MexHU4ecKo2o 3peHust O0JINHCEH
0bOecneuusams HACMPOUKU PEHCUMOB
pabomwl - HACMPOUKY IKCHOZUYUL,
Oananca 6en02o, Y8emMopasHOCMHbIX
COCMABNAIOWUX, NIOUWAOU
oOHapyHcusaemot ooracmu
1300padcenUst, OKpY2LoCmu
oOHapycUBaeMoll ooracmu
U300PAdICEeHUsL, NOJIOHCEHUE
oOHapydcusaemvlx obracmei
OMHOCUMENLHO OpYye Opy2a, MAUUHHOe
0OVUeHUe napamempos HelpoHHbIX
cemell 07151 0OHAPYIHCEHUsL 0OBEKMOE,
dopmy u 3aK0OUPOBAHHbIE 3HAYUEHUS
0OHAPYIHCUBAEMBIX MAPKEPOS MUNA
Aruco, pazmepsvl 0OHAPYHCUBAEMBIX
OKpYIHCHOCIET, K8AOPAMO8 U
mpey2obHUKO8, NAPAMEmpPO8

10710JICEeHUS. PACNO3HABACMbIX TUHULL.
Habop donoxcen obecneuusamo
BO3MOIICHOCINb PA3PAOOMKU MOOEIU
MOOUILHO20 poboma, Ynpaesisemol 8
FPV-peacume
noCpeoCcmeoMnpPOCPAMMHO20
0Oecneuenust 01 NePCOHAILHO20
KOMNbIOMEPA U MOOUTbHBIX YCMPOUCE

na 6aze OC Android unu 10S,

KOHmMpacmuocmu, pasmepos, KpuU3Hovl U
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0Oecneuusawe2o 603MONCHOCHb
ynpasnenuss MOOUIbHLIM pOOOMOM U
6CMPOEHHBIM MAHUNYIAMOPOM
nocpeocmeom epaguieckoco
unmepetica, KIOYAIOWUM 8 ceOsl
Habop KHONOK U nepexaodamenel,
Oorcoticmuk, obacms OJis1 OMoOPaAtCeHUs
6uoeo. Habop oonoicen obecnewusamo
BO3MOINCHOCIb U3YUEHUSL OCHO8
paspabomxu nPocPaAMMHBIX U
AnnapamHuvlx KOMNJIEKCO8 UHIHCEHEPHBIX
cucmem, peurenutl 8 cpepe ""Hnmepnem
cewenl"", a maxoce peweruii 6 ooacmu
pPOOOMOMEXHUKU, UCKYCCMBEHHO20
uUHMeNLeKma U MauuHHo20 00yyenus. B
cocmas Habopa 00JIHCHO 8XOOUMb
nocobue no u3yyeHuro 0CHO8
DIEKMPOHUKU U CXEMOMEXHUKU,
pewienuti 8 cghepe ""Hnmepnuem
eewen"", pazpabomku u
NPOMOMUNUPOBAHUIO MOOeet pOOOMOS.
B cocmas Habopa 00NHCHO 8X00Umb
nocobue no uzy4eHuIo OCHO8
paspabomxu cucmem mexHu4ecKko2o
BpeHUs U SNeMEHMOB UCKYCCIMEEHHO20
unmesnnekma."

ObpazosamenvbHblil
KOHCMPYKMOP OJ15
npakmuxu OJ104H020
NpPOCPAMMUPOBAHUS C
KOMNJIEKIMOM
0amuuxos

\Pobomomexnuyeckuti Habop
npeoHasHayeH OJisl U3Y4eHUsl OCHOB
pobomomexHuku, demaietl, Y3108 U
MEeXaHUu3Mo8, HeoOX00UMBLX OJsl
CO30aHUsL pOOOMOMEXHUYECKUX
yempoticme. Habop npedcmasisiem
CcOOO0U KOMNIEKN CIMPYKMYPHBIX
D1EeMEHMO8, COCOUHUMEIbHBLX
DIEeMEHMO8 U INeKMPOMEXHULECKUX
Komnonenmos. Habop nozeonsem
npPOBOOUMb IKCNEPUMEHMbL NO
npeomemy uzuka, co30a8ams u
npoepamMmuposams cooupaemvle
mooenu, u3 KOMNOHEHMO8, 8X00SUUX 8
eco cocmas, pabouue mooenu

MOOUIbHBIX U CMAayuUOHAPHBLIX

um

121.00
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Ne Kparkue npuMepHbIe TEXHUYECKHUE Emnnuna  Konuy
n/n 00opyoBanus xapakrepuctuxku (PBI1O) U3MEpPeHus1 | eCTBO
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pobOmMomexHu4ecKux yCmpoucms ¢
A8MOMAMUBUPOBAHHBIM YNPABIEHUEM, 8
MoM yucie Ha KOJECHOM U 2YCeHUYHOM
X00y, a makoce KOHCMPYKYutl,
OCHOBAHHBIX HA UCNOIL30BAHUU
pa3nuuHbIX 8UO08 nepedad (8 Mom yucie
UEePBAUHBIX U 3Y0UAMbIX) A MAKH#CE
pviuacos. Bcmpoennvie 6ecnpogoonbie
cemesvle peuwienus (Wi-Fi u Bluetooth),
BO3MONCHOCHb UHMEZPAYUL C
oecniamuovim ooaaunvim 110,
0bOecneuusarom 603MONCHOCHb
NpAKmMuYecKo2o u3yueHuss mexHoai02ull
uHmepHema eujell U OCHO8
LCKYCCINBEHHO20 UHMELIeKMA.
Obecneuusaemcs 03MONCHOCHb
00beOUHeHUsL HeCKOTIbKUX pobomos,
COOPAHHBIX U3 NOOOOHBIX HAOOPOB, 8
CPYNNbL C CemesbiM 83aUMO0eUCmBUeM.
[Ipedycmompena onyuoHaibHas
BO3MONCHOCIb PACUUUPEHUS
00NONIHUMENbHBIMU KOMNOHEHMAMU (He
BXOOSAUUMU 8 CIMAHOAPIHYIO
KOMNJIEKMAayuro), no360a10UUMU
U3y4ams mexHuyeckoe 3peHue u
NPOMbBIULTIEHHYIO POOOMOMEXHUK) .

I Ipedycmompena 803M0OHCHOCHb
pabomvl HAOOpa ¢ OONOJHUMEbHLIMU
0ONAYHBIMU CEPBUCAMU.

[ Ipedycmompenvl MuHuMyM 08a
NpPOSPAMMUPYEMBIX KOHMPOJLLEPA 8
NIACMUKOBBIX KOPNYCAX, NO36O0ISIIOUUX
0OHOBPEMEHHO c030a8amb 2 apuanma
pPo60mMO8 pa3IuyHO20 HA3HAYEHUs,
LUMEIOWUX B03MONCHOCTb PAOOMbL KAK 8
NOMOKOBOM pexcume, max u
A6MOHOMHO, NO3BONAIOWUX Pealu3068amb
0OyueHue npocpamMMupo8anuio 8
HeCKOIbKUX Cpeoax paspabomku Ha
paznuuHbIX A3bIKAX (K npumepy, 8 cpedax
Mblock, Arduino IDE, na sa3vixax

Scratch, C, Python, micro Python). Kax
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n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHus

Koanu
€CTBO

MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMEEem
GCMPOCHHYIO ONEPAYUOHHYIO CUCTEM),
ecmpoennvie Wi-Fi u Bluetooth, nopm
0J151 NOOKTIIOYEHUST NOCTIe008AMENbHO
COCOUHSEMBIX BHEUHUX YCmPOolicm8 (He
menee 20 00HOBpeMEHHO NOOKIIOYAEeMbIX
yempoticms). Kaxk munumym oOun u3
KOHMPOINEPO8 UMeen B03MONCHOCND
0OHOBPEMEHHOU 3anucu He MeHee 8
npoSPaAMM, C 803MONCHOCHIBIO
nepexouenus medxicoy numu. Kax
MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMEEeN
noanoysemuwiii oucnieu (IPS),
1036010 8bIB0OUMb OAHHbLE C
0amuukos 8 suoe maobauy u 2pagpuros, a
maxkoice co30a8ams GCMPOEHHBLE 8
Kormponep eudeoupsl. Konuuecmeso
CEHCOPO8 U UCNOJIHUMENbHBIX
VCMpouicma, 6CMPOEHHbIX 8 0OUH U3
KOHmMpOo1epos, - ne meree 10 wm.
Obwee Konuwecmeso 1eMeHmos 8
Habope ne menee 400 wm., 8 mom wucie
nooxkmouaemvle mooyau. - Bluetooth
MOOYIb, - 0BOUHOU OAMYUK TUHUU, -
VIbMPA38YKOBOU 0AMYUK PACCMOSHUSL, -
0amuyux yeema, - 0amyuK Kacauusi
baexkmpomexanudeckuil, - IR mMooys, -
MOMOp NOCMOSHHO20 MOKA C
pedyKmopom — He Menee 2 wm., -
cepsonpusoo, - nyavm OUCMAHYUOHHO2O0
ynpaenenus IR. Habop dondicen b6bimo
VKOMNAEKMOBAH AKKYMYISIMOPHbIMU
bamapesmu. Ilpoepammmoe
obecneueHue, UCNOIb3YeMoe ONis
NpOCPAMMUPOBAHUS COOUPAEMBIX
pobomomexHuyeckux mooenetl u
yCmpoucma, 001%CHO OblMb 00CMYNHO
0J151 OeCniIamHo20 CKAYUBAHUS U3 cemu
Unmeprem u nocnedyroue2o
1LCNOJIb30BAHUSI.

HanmenoBanue

aszzena:
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HaumMmenoBanue

Ne Kparkue npuMepHbIe TEXHUYECKHUE Emnnuna  Konuy
o0opynoBaHusi
n/n (PBIIO) xapakrepuctuxku (PBI1O) U3MEpPeHus1 | eCTBO
"EcTecTBeHHOHay4Has
HanpaBJICHHOCTh"
Tun muxkpockona. ouonocudecKuil
Hacaoxa Mukpockona.: MOHOKYIAPHAS
Hasznauenue: nabopamopuuiii Memoo
uccneoosanus. cgemuoe noie Mamepuan
ONMUKU: ONMUYEeCcKoe CmeKio
Veenuuenue muxpockona, kpam: 64 —
1280 Oxkynapor: WF16x Obvexmugvi: 4x,
Muxpocxon yugposoti|l Ox, 40xs (noonpyscurennvlii) wm 82.00

Pesonbeepras 2onoeka: Ha 3 00vekmuea
Tun nooceemku: 3epkano uiu c6emoouoo
Pacnonooicenue nooceemku: 8epxXHss u
HuoicHsss Mamepuan kopnyca: memai

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

HaumenoBanue HanpasJjienusi: "'bazoeasn (0oo6a3amenvhas uacms) (MA10KOMNIAEKMHAA

wikona)"
HaumenoBanue
paznena:
1 "EctecTBEeHHOHay4YHas

HAIPaBJICHHOCTh

(MaJIOKOMITJIEKTHASI

nKoJsa)"
Obecneuusaem @vinoiHeHuUe
IKCNEPUMEHMOB NO MeMAM Kypca
Gduzuxu. Komnrexmayus: becnpogoonoti
myrbmudamuuk no gusuxe ¢ 6-10
ecmpoenHviMu oamuuxkamu: Lugposoii
0amuux memnepamypul ¢ OUANa30HOM

ugpposas usmepenusi He yoce yem om -20 oo 120C

nabopamopusi no
dusuxe (yuenuueckas)
(Manoxomniekmuas
wKoaa)

L{ugposoii oamuux abconrommozo
0asnenus ¢ OUaANna30HOM UMePEeHUs He
voice wem om 0 0o 500 klla [lamuux
MACHUMHO20 NOJIA C OUANA30HOM
usmepenus He yoce yem om -80 oo 80
w1 Jlamuuk Hanpsaxcenus ¢
OUANA30HAMU UBMEPEHUSL He Yiice UeM
om -2 0o +2B; om -5 0o +5B; om -10 0o
+10B; om -15 0o +15B Jlamuux moka
He yoice uem om -1 0o +1A4 Jlamuux

wm

164.00
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n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHus

Koanu
€CTBO

axkcenepomemp ¢ NOKA3amMeniamMu He
menee uem: +2 g; +4 g; +8 g Omoenvhbie
vempoticmea: USB ocyunnoepag ne
wmenee 2 xaunana, +/-10 B Axceccyapuwi:
Kabenv USB coeounumenvusiii 3apsaonoe
yvempoticmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Koncmpykmop 01151 npogedeHus
brcnepumenmos Kpamxoe pykosoocmeo
no skcnryamayuu yughposotl
nabopamopuu I[Ipocpammnoe
obecneuenue Memoouueckue
pexomernoayuu (40 pabom) Hanuuue
PYCCKOA3bIUHO20 Calima NOO0EPHCKU
Hanuuue 6udeoponuxos.

ughposas
nabopamopust no

Yumuu (yuyenuyeckas)

Obecneuusaem gvinoneHue
nabopamopHvIx pabom no Xumuu Ha
VPOKAX 8 OCHOBHOU WKOLE U NPOEKMHO-
1CC1e008amenbCKol 0esimenbHOCmuU
vuawuxcs. Komniekmayus.
becnpo800HOU MYyTbMUOAMYUK NO XUMUU
C 3-Ms1 6CMPOEHHBIMU OAMYUKAMU.
[amuux pH ¢ ouanazonom uzmepenus He
voice wem om 0 0o 14 pH Jlamuux
91eKMPONPOBOOUMOCINU C OUANA30HAMU
usmepenus He yoce yem om 0 0o 200
mxCm,; om 0 0o 2000 mxCm; om () 0o
20000 mxCm [lamuux memnepamypbl ¢
OUANA30HOM UBMEDPEHUsL He YHce YeM Om
-20 0o +140C OmoenvHvle Oamuuxu:
/[amuuk onmuueckou niomuocmu 525
HM Axceccyapol: Kabenw USB
CcoeOUuHumenvHulil 3apsoHoe
yempoticmeo ¢ kabeaem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Kpamkoe pykogoocmeo no
brCnIyamayuu yugpoesoti 1abopamopuu
Habop nabopamoproii ochacmiu

I Ipoepammnoe obecneuenue
Memoouueckue pekomeHoayuu He MeHee
40 pabom Hanuuue pyccxoszviunozco

cauima noooepoicku Hanuuue

wm

164.00
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n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHus

Koanu
€CTBO

61L0COPOJIUKOS.

ughposas
nabopamopust no

Ouonocuu
(yueHuueckas)

Obecneuusaem @vinoneHue
nabopamopHvix pabom Ha YPOKaAx no
OuoN02UU 8 OCHOBHOU WIKOJIE U
NpPOEeKMHO-UCCNe008aMeENbCKO
OesimenbHOCIU Y4aujuxcsl.
Komnnekmayus: bBecnposoonou
MYTbMUOAMUUK NO OUOO2UU C 5-10
6CMpoeHHbIMU 0amyuKamu: /lamuux
GILAXHCHOCU C OUANA30HOM U3MEPEHUS.
0...100% Hamuuk oceewennocmu ¢
OUANA30HOM UBMEDPEHUS He YiHce Yem Om
0 0o 180000 ax Hamuux pH c
OUANA30HOM UBMEPEHUS He YiHce Yem Om
0 0o 14 pH Jlamuux memnepamypwi ¢
OUANA30HOM UBMEDPEHUsL He YHce YeM Om
-20 0o +140C Hamuux memnepamypwi
oOKpyHCaroweri cpeovl ¢ OUANA30HOM
usmepenus He yoce yem om -20 oo +40C
Axceccyapwi: 3apsaonoe ycmpoucmeo ¢
kabenem miniUSB USB Aoanmep
Bluetooth 4.1 Low Energy Kpamxoe
PYKOBOOCMBO NO IKCHIYamayuu
yugpposoui rabopamopuu L{ughposas
gudeokamepa ¢ MEmMaiIuyecKum
wmamueom, pazpeuterue ne meree 0,3
Mnuxc Ilpoepammnoe obecneuenue
Memoouueckue pekomeHoayuu He mexee
30 pabom Ynaxosxa Hanuuue
PYCCKOA3bIYHO20 catima no00epI’CKU,
Hanuyue 8u0eopoIUKO8

wm

164.00

HaumeHnoBanue
pasnena:
"KoMmnbroTepHoe
o0opy0oBaHUE
(MaTOKOMIUJIEKTHAS
KoJsa)"

MDY (npunmep,
cKkauep, Konup)

Tun ycmpoucmea:
Mnozoghynkyuonansrnoe ycmpoiicmeo
(M®DY),; [[semnocmb neuamo: 4epHo -
Oenas, Texunonoeus newamu:

baexkmpoepaguueckas (nazepuas,

um

82.00
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n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHus

Koanu
€CTBO

ceemoouoounas);, Popmam nevamu. e
menee A4; Tun ckanuposanus:
NPOMSIHCHBI/NIIAHULETNHBLIL
BO3MOXMCHOCMb CKAHUPOBAHUSL 8
Gdopmamax: ne menee A4; Cnocoo
nookniouenusi: LAN, Wi -Fi, USB

Hoymoyx

Dopm-gpaxmop: Hoymoyk,; Pazmep
OuazoHanu: ne menee 15.6 owimos;
Paspewenue sxpana. Full HD, Quad HD
unu Ultra HD,; Obwuti o6vem
VCMAaHOBIeHHOU ONepPamueHoL NAMAMU.
He menee 8 [oanum; MaxkcumanvHwiil
00wl noddepcUsaembvlil 006vem
onepamusHou namamu. He menee 16
'6aim,; Obvem SSD naxonumerns. ne
wmenee 240 I'6aiim, becnpooonasi ceszv:
Wi-Fi; Konuuecmeo ecmpoenHvix 6
kopnyc nopmos USB: ne menee 2, uz
Komopwlx He meHee 1 00HCHO Obimb
USB eepcuu ne nuorce 3.0; Pazpewenue
630-kamepvl, Mnuxcenw: He menee ().3;
Bcmpoenuwiii mukpogon, Knasuamypa c
PACKIAO0KOU U MAPKUPOBKOU KIABUUL
OWERTY/HIL[YKEH; ITooodepocka
cmanoapmos HecnposoOHOl CEA3U:
802.11a/b/g/n/ac; Ilpouzsooumenvrocmo
npoyeccopa (3Havexue noKazameis
«CPU Mark» no mecmy «Laptop &
Portable CPU Perfomance»
http.//www.cpubenchmark.net/laptop. htm
[): nHe menee 5000 eounuy, Hanuuue
MAaHUNYIamopa Molidb 8 KOMnieKkme: 0d;
Yemanoenennas onepayuonnas
cucmema c epaguueckum
1016308aMeNbCKUM UHMepPgheticom,
c6e0eHUsi 0 KOMOPOM 6KNIOUEHDL 8
eOUHDILL peecmp POCCULUCKUX NPOSPAMM
0151 971eKMPOHHBIX GLIYUCTUMENbHBIX
MawiuH u 6a3 OaGHHbIX; Y CmaHos1eHHbll
naxkem oQucHo20 Npo2PamMmHO20
obecneuenuss, COBMeCmumMozo ¢

YCmMAaHoB1eHHOU ONepayuoOHHOU

wm

164.00
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HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHus

Koanu
€CTBO

cucmemoii, ceedeHusi 0 KOomopom
GKIH0UEHbl 8 eOUHDBLU peeCmp POCCULICKUX
npocpamm OJisl JIeKMPOHHBIX
BLIYUCTUMETILHBIX MAWUH U 6A3 OAHHBIX.
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