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YTBEPX/IEHO
IPUKa30M MUHUCTEPCTBA 00pa3oBaHus,
HayKH U MOJIOJICKHOM IOJIUTUKH

Hwxeropoackoit o6actu
R6-01-63-1457/22

10.94:2022

NuppacTpyKTYpHBIi JUCT

HaumeHnoBanue
Ne Kparkue npuMepHbIe TEXHUYECKHUE Enununa Kooy
n/n 0bopynoBanus xapakrepuctuku (PBIIO) U3MeEpPeHHs | eCTBO
(PBI1IO)
HaumenoBanue HanpaBJjenusi: ""bazogas (0o0a3amenvuas uacms)"
HaumenoBanue
1 '[')asnena:
EctecTBeHHOHAYyUYHAas

HaIpPaBJICHHOCTh
Obecneuusaem @vinoneHue
DKCNEePUMEHMO8 NO meMam Kypca
duzuxu. Komnrexmayus: becnpoeoonoii
Wyrbmudamuuk no gusuxe ¢ 6-10
ecmpoennviMu oamuuxkamu. Llugposoii
0amuux memnepamypuvl ¢ OUANa30HoOM
usmepenus He yoce yem om -20 oo 120C
{ugposoii oamuux abconromuozo
OasneHusi ¢ OUana3zoHoOM USMePEeHUsl He
voice wem om 0 0o 500 klla [lamuux
IMACHUMHO20 NOJA ¢ OUANA30HOM
usmepenus He yoce yem om -80 oo 80

udyposas w1 [lamuux nanpsxcenus ¢
OUANA30HAMU USMEDPEHUSL HE YIHCe YeM

nabopamopusi no wm 117.00

duzuxe (yuenuueckas)

om -2 00 +2B; om -5 0o +5B; om -10 0o
+10B; om -15 0o +15B Jlamuux moka
He yorce uem om -1 0o +1A4 Jlamuux
axkcenepomemp ¢ NOKA3amMeniMu He
menee yem: +2 g; +4 g; £8 g OmoenvHoie
vempoticmea: USB ocyunnoepag He
menee 2 kaunana, +/-10 B Axceccyapol:
Kabenv USB coedunumenvhslii 3apsonoe
yempoticmeo ¢ kabeaem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Koncmpykmop 0ns npogedeHus
brcnepumenmos Kpamkoe pykoeoocmeo
no akcniyamayuu yugposotl

nabopamopuu llpoepammnoe




n/n
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Enununa
H3MepeHus

Koanu
€CTBO

obecneuenue Memoouueckue
pexomenoayuu (40 pabom) Hanuuue
PYCCKOA3bIUH020 cAuma NOOOEPHCKU
Hanuuue udeoponuxos.

Lugposasn
nabopamopusi no

Yumuu (yuenuveckas,)

Obecneuusaem 8bINOIHEHUE
nabopamopHvix pabom no Xumuu Ha
VPOKAX 6 OCHOBHOU WKOE U NPOEKMHO-
1CCIe008ameNbCKOU 0esimenbHOCmU
vuawuxcs. Komnnexkmayus:
becnpo8oOHOU MYyTbMUOAMYUK NO XUMUU
C 3-Ms1 6CIMPOEHHbIMU OAMYUKAMU.
/[lamuux pH ¢ ouanazonom uzmepenus He
voice wem om 0 0o 14 pH Jamuux
91eKMPONPOBOOUMOCINU C OUANA30HAMU
usmepenus He yoce yem om () 0o 200
mkCm,; om 0 0o 2000 mxCm; om () 0o
20000 mxCm [lamuux memnepamypul ¢
OUANA30HOM UBMEDPEHUsL He YHce YeM Om
-20 00 +140C OmoenvHvle Oamuuxu:
/[amuuk onmuueckou niomuocmu 525
Hm Axceccyapul: Kabenws USB
coeounumenvuulil 3apsoHoe
yempoticmeo ¢ kabeaem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Kpamkoe pykogodcmeo no
brCniyamayuu yugpoesoi iabopamopuu
Habop nabopamopHoti ocHacmku

I Ipoepammnoe obecneuenue
Memoouueckue pexomeHoayuu He mexee
40 pabom Hanuuue pyccxoszviuno2o
cauma noooepaicku Hanuvue
61L0EOPOJIUKOS.

wm

117.00

[ugposas
nabopamopusi no

ouonocuu
(yueHuueckas)

Obecneuusaem 8vinoIHeHUe
nabopamopHvix pabom Ha ypoOKax no
OuoI02UU 8 OCHOBHOU WIKOJIE U
NPOEKMHO-UCCNe008AMENbCKOU
OesimenbHOCMU Y4auuxcsl.
Komnnexkmayus: Becnposoonoti
MYIbMUOAMUUK N0 OUOO2UU C 5-10
6CMpoeHHbIMU OamyuKamu. Jlamuux
GILACHOCU C OUANA30HOM UBMEPEHUS.

0...100% /lamuuk oceewiennocmu c

IIm

117.00
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OUANA30HOM UBMEDPEHUSL He YHce YeM Om
0 0o 180000 ax Hamuux pH c
OUANA30HOM UBMEPEHUsL He YHce YeM Om
0 0o 14 pH Jlamuux memnepamypwi ¢
OUANA30HOM UBMEDPEHUsL He YHCe YeM Om
-20 0o +140C Hamuux memnepamypwi
OKpyHCaloweri cpeowvl ¢ OUANA30HOM
usmepenusi He yce yem om -20 oo +40C
Axceccyapwi: 3apsadHoe ycmpoicmeo ¢
kabenem miniUSB USB Aoanmep
Bluetooth 4.1 Low Energy Kpamxkoe
PYKOBOOCMBO NO IKCHILyamayuu
yugpposou rabopamopuu L{ugposas
sUOeoKamepa ¢ MemaiiuyecKum
wmamueom, pazpeuterue ne meree 0,3
Mnuxc Ilpoepammnoe obecneuenue
Memoouueckue pexomeHoayuu He menee
30 pabom Ynarxosxa Hanuuue
PYCCKOA3bIYHO20 cama NOO0EpPIHCKU,
Hanuyue 8Uu0eopoIUKos

HanMeHoBaHue
pazzaena:
"KomMmnbroTepHoe
obopynoBanue"

MDY (npunmep,
cKkauep, Konup)

Tun ycmpoticmea:
MHoeopyHKyuoHAIbLHOE YCMPOUICMBO
(M®DY),; [[semnocmb neuams: 4epHo -
Oenas, Texunonoeus newamu:
baekmpocpaguueckas (nazepHas,
ceemoouoounas);, Popmam nevamu. He
wmenee A4; Tun ckanupoganus:
NPOMANCHBLL/NIIAHUEMHBLIL
BO3MOXMCHOCMb CKAHUPOBAHUSL 8

dopmamax. ne menee A4, Cnoco6
nooxnrouenus: LAN, Wi -Fi, USB

wm

39.00

Hoymoyx

Dopm-gpakxmop: Hoymoyk,; Pazmep
ouazonanu: e menee 15.6 owiimos;
Paspewenue sxpana. Full HD, Quad HD
unu Ultra HD,; Obwuii o6vem
VCMAHOBIEHHOU ONEePaAMUBHOU NAMAMU.
re menee 8 I'baium,; Maxcumanvuwiil

00wl nooddepacusaemvlit 00vem

um

117.00
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onepamusHou namamu. He menee 16
[oavum,; Obvem SSD naxonumens: ne
menee 240 I'baiim; BecnpoooHas ces3v:
Wi-Fi; Konuuecmeo ecmpoennvix 6
Kkopnyc nopmos USB. ne menee 2, u3z
KOmopwlx He MeHee 1 00HCHO Obimb
USB sepcuu ne nuoice 3.0; Pazpeuienue
630-Kamepwl, Mnukcenwv: ne menee (.3;
Bcmpoennwiii mukpogon, Knasuamypa c
pPACKIA0KOU U MAPKUPOBKOU KIABUUL
OWERTY/UL]YKEH; Iloooepaicka
cmanoapmos 6ecnposoOHOl C8A3U:
802.11a/b/g/n/ac; IlpouzsooumenbHocmo
npoyeccopa (3Haverue noKazameis
«CPU Mark» no mecmy «Laptop &
\Portable CPU Perfomance»
http.//www.cpubenchmark.net/laptop. htm
[): e menee 5000 eounuy, Hanuuue
MAaHUNnyIamopa Molidb 8 KOMnieKkme: 0d;
Ycemanoenennas onepayuonnas
cucmema c epagpuyeckum
10716308aMmeNbCKUM UHMEPDeLicoM,
c8e0eHUs 0 KOMOPOM BKIIIOYEHbL 8
eOUHbILL peecmp POCCULUCKUX NPOSPAMM
0/151 971eKMPOHHBIX GLIYUCTUMENbHBIX
MawiuHn u 6a3 OaGHHbIX; Y CmaHos1eHHbll
nakem oQucHo20 NPocpPAMMHO20
0becneuenuss, CoBMecmumMozo ¢
VCMAaHOoBIeHHOU ONepayuoOHHOU
cucmemoti, ceedeHusi 0 Komopom
GKII0UEHbl @ eOUHbLU peecmp POCCUTICKUX
npocpamm OJisl 2J1eKmMpPOHHbLX
BLIYUCIUMENLHBIX MAWUH U 643 OAHHDIX.

HaumMmenoBanue

HanpasJjienusi: ""[ononnumenvnoe oovopyoosanue'’

HanmeHnoBaHnue
pazzena:
"KoMmnbroTepHoe
o0opynoBanue"

HaumeHnoBaHnue
paszena:
"TexHonornueckas
HaIpaBJICHHOCTh '




n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHus

Koanu
€CTBO

ObpaszosamenvHhblil
HAOOP OJ151 U3y4eHUs
MHO2OKOMNOHEHMHBIX
pobomomexHu1eckux
cucmem u
MAHUNYTAYUOHHBLX
pobomos

Obpazosamenvhulii HAOOP 00JICEH
Obimb NpeoOHasHayeH OJisl U3Y4eHUs
pobomomexHuueckux mexHoo2utl,
0CHO8 UHGDOPMAYUOHHBIX MEXHOLO2ULL U
MexHoN02Ul NPOMbBLULIEHHOU
A8MOMamMuU3ayul, a MaKH#ce MmexHoaI0Ull
NpPOMOMUNUPOBAHUSL U A0OUMUBHO20
npouzeoocmea. B cocmas nabopa
00IHCHBL BXOOUMb KOMNJIEKMYoujue u
ycmpoticmea, oonradaouue
KOHCMPYKMUBHOU, ANNAPAMHOU U
NPOCPAMMHOU COBMECTMUMOCHbIO OpYe C
opyeom. 1) Komnnexm xoncmpykmusHwvix
DIEeMEeHMOo8 U3 Memaid u niacmuka OJis
cOOpKU MoOeneti MAHUNYIAYUOHHBIX
poOOMO6 C V210801l KUHEMAMUKOL,
NA0CKONApaiileibHOtU KUHEMAMUKOL,
Delta -kunemamuxoti. 2)
UnmennexmyanvHulil cep8omooyis ¢
UHME2PUPOBAHHOU CUCTNEMOU
ynpasnenus - He MeHee 7uim.
Cepeomooynb 0oadicer 0baadams
UHME2SPUPOBAHHOU CUCTNEMOT
Vnpaenenus, obecneyusarouyel
0OpPaAMHYI0 C653b UNU KOHMPOJIb
napamempos - nojlodiceHue 8ada,
CKOpOCMb 8pawerUsl, Hazpy3Ka npueood,
a makoce obecneyugarouyetl
B03MOIHCHOCIB NOCIE008AMENLHO20
HOOKIIOUEHUs1 OpYe C OPY2OM U
Vynpasnenust cepeoMoOYIIMU NO
nocnedoeamenbHOM) NOLYOYNAEKCHOMY
ACUHXPOHHOMY UHmepgelicy. 3)
[PobomomexnuuecKuti KoHmpoiiep,
npeocmasiaouuli cooou MooyIbHOe
ycmpoticmeo, gknouaroujee 8 ceos
0OHONIAMHBLU MUKPOKOMNbIOMED O
BLINOJIHEHUSL CTIOHNCHBIX
evIUUCIUMENbHBIXONEPAYUL,
nepugeputinviii KOHmpoJiep 0
VNpasneHust GHeUHUMU YCMPOUCMBAMU U

niamy pacuiupenus 0isi NOOKIIOUEHUs.

wm

121.00




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

eHewHux ycmpoticms. Mooynu
pPOOOmMoOmMexHU4ecKo2o KOoHmpoaniepa
00./12/CHbL 001A0aMb 00HOBPEMEHHOU
KOHCMPYKMUBHOU, ANNAPAMHOU U
NPOCPAMMHOU COBMECMUMOCIBIO OpY2 C
opyzom. Pobomomexnuueckuul
KOHMPOJLLEp O0AHCEH YOOB8IemMEOPSIMb
mMmexHUYeCcKUM XapaKmepucmuxkam.: KoJi-
60 s10ep 8CMPOEHHO20
MUKPOKOMNbIOMEPA - He MeHee 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 ananiozoevie NOpmMol - He
meHee 8 wm 07151 NOOKIOYEHUS] BHEUIHUX
VCMpoLcme, 6CMPOeHHbII MUKPOGOH, a
maxoice WiFi unu Bluetooth ons
KOMMYHUKAYUU CO BHEUUHUMU
yempoticmeamu. Pobomomexnuueckuil
KOHmMpOJLLep 00aMCeH 0becneuusams
BO3MOINCHOCIL NPOSPAMMUPOBAHUSL C
nomowvio cpedcms s3vikos C/C++,
Python u c6o600n0 pacnpocmpansemoi
cpeowvt Arduino IDE, a makoice
VNpasierus Mooeniamu
POOOMOMeXHUYEeCKUX CUCEM C
nomowvio cpeovt ROS. 4)

[ Ipoepammupyemboii KOHmMpoJep - He
wmenee lwm. [Ipoecpammupyemviii
KOHMPOJLEP O0IHCEH NPeOCmAas/Isimb
Cco001 8bIUUCTUMENbHBLIL MOOYITb,
oO1a0arowuUM YUdposvIMu nopmamu - He
meHee 8 wim u anano208biMu NOpMamu -
He menee 16 wm, unmepgheticamu UART,
I2C,SPI, TTL, a maxoce mooynem
OecnposooHoll cesizu muna Bluetooth unu
WiFi ons coz0anus annapamHo-
NPOCPAMMHBIX PeUuleHull u
""ymuwix/cmapm""-ycmpoticme ons
paszpabomxu pewenuti ""Mnmepnem

eewen"". 5) Ilnama pacuupenus
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npoCPaAMMUPYEMO20 KOHMPOJLepa — He
wmenee lwm. [Inama pacuupenus
00/12/CHa 0becneyusams 603MONCHOCb
NOOKNIOUEHUSl YHUBEPCATIbHO20
BLIYUCIUMENTLHO20 MOOYIISL K Cemu
nocpedocmeom unmepetica Ethernet.

[ Inama pacwupenus dondxcna obraoamo
nopmamu 8600a-6vl800a 05l
NOOKIIOUeHUS YUPDPOBLIX U AHANO208bIX
yempoticme — e meree 40 wm,
unmepgetic SPIl u 603Mm0xcHOCMbIO
NOOKNIOUeHUsT BHeUIHell Kapmbl HAMAMU.
6) Mooy mexnuwecko2o 3penus,
npeocmasisouull coootl YCmpoucmeo
Ha 6aze blUUCTUMENBHO20

Kamepwl, obecneuusaioujee
pacnosuasarue npocmenuux
U300padiceHUlina MooyJie 3a cuem
COOCMBEHHBIX BLIYUCTIUMETLHBIX
603MOdCHOCIEl - He meHee [wm;
MoOynb mexHuuecko2o 3peHust O0IHCeH
0Oecneuusams 803MONCHOCHb
KOMMYHUKAYUU C AHATIOSUYHBIMU
MOOYIAMU NOCPEOCMBOM WUHBL HA DA3e
nociedosamenvio2o unmepgetica c
yebio OanbHeluell nepeoadu
pe3yIbmamos usmepeHull 2pynnul
mooynell Ha ynpasisioujee
BbIYUCIUMENbHOE YCMPOUCTNEO,
nooKoueHHoe K 0arHol wune. Mooyns
MexHUYecK020 3peHUst O0NNCEH
0Oecneuusams 603MONCHOCHb
0CYUWeCm8Ismb HACMPOUKY MOOYJIS
MexHUYecK020 3PeHUsl - HAaCMPOUKY
bKCnosuyuu, banamca 6enoeo,
1BEMOPAZHOCMHBIX COCMABIAIOUJUX,
niowaou ooHapyicusaemo ooracmu
1300padicenUsl, OKPY210CmU
0OHapycusaemol ooracmu
1300PAdICEeHUsL, NOJIOJNCEHUE

oOHapydcusaemvlx ooracmei

IMUKDOKOHMPOJLIEPA U UHMESPUPOBAHHOLL
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omHocumenvbHo opye opyea. Mooyiw
MexHU4ecKo20 3peHust 00JINHCEH
0becneuusams 803MONCHOCD
HACMPOUKU HA 0OHOBPEMEHHOE
obOHapyoiceHue He menee 10 paznuunvix
0OUHOUHBIX 0OBEKMO8 8 CEKMOope
0030pa, 1bo He MeHee 5 cOCMAaBHbIX
00beKmo8, cCOCMmosAuUx U3z He menee 3
Pa3IUUHbIX epapuieckux nPUMUMUBOS.
MoOynb mexnuuecko2o 3peHus O0INHCEH
0O1a0aMmb 8CMPOEHHLIMU
unmepetvicamu — USB, UART, [-wire
TTL, 12C, SPI ons komMmyHUKayuu co
GHEWHUMU NOOKTIOUAEMbIMU
yempoticmeamu. 7) B cocmas nabopa
00.J12(CHbL 8X00UMb YUPPOBbLLE
UHDOPMAYUOHHOCEHCOPHBIE MOOYIIU,
npeocmasnaouue cooou ycmpoucmea
Ha Oaze npocpammupyemozo
KOHMPOJLepa u usmepumenbHo20
onemenma. L{ughposoii mooyne dodicen
001a0aMb 6CMPOEHHBLIM
MUKDOKOHMPOJLIEPOM (makmoeas
uacmoma - He meree 16 M1y, wiuna
Oannbix — He menee 8 Koatim),
unmepgeticamu 0Jisi NOOKIIOUEHUsL K
GHEWHUM YCMPOUCMBAM: Yughpossie u
ananocosvie nopmot, 1-wire TTL, pazvem
muna RJ. [{ugpposoii mooynv dondcen
0bOecneuusams 803MONCHOCD
KOMMYHUKAYUU C AHATI02UYHBIMU
MOOYIAMU NOCPEOCMBOM WUHBL HA ba3e
nocredosamenvHo2o uHmepgetica c
yebio OanbHeluel nepeoadu
pe3y1bmamos uzmepeHuti 2pynnul
MoOyeti Ha ynpaesnsawee
guIUUCTUMENIbHOE YCMPOLUCEO,
NnoOKIIOUeHHOe K OAHHOU wuHe. B
cocmas Habopa O0JIHCHO BXOOUMDb !
YUDPOBOL MOOYTIb MAKMOBOUKHONKU —
He MeHee 3um, yugdpoeot MoOYb

ceemoouooa — e menee 3wum, Yughpoasoi
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MOO0YIb KOHYEB020 Npepvleameris — He
menee 3wm, yugpposou Mooyib 0amuuKa
yeema — He menee lwm, yugposoi
mooyne RGB ceemoouoda — ne menee
lwm. 8) B cocmas nabopa 0ovicHvl
6X00UmMb d71emenmol OJisi COOPKU
BAKYYMHO0 3aX6ama: 6aKyyMHAS
npucocka — He menee lwm,
DIEKMPOMACHUMHDLU KIIANAH — He MeHee
lwim, 6axKyymHulll HACOC — He MeHee
lwm. 9) B cocmas nabopa oondxicen
6X00UMb YUeOHbLI KOMNIIEKM,
erITOUAIOWULL 8 cebsl yuebHoe nocodue,
Habop OUbIUOMEK MPEXMEPHBIX
DIEMEHMOB 0151 RPOMOMUNUPOBAHUSL
mMooeneti ManunyIsyuoHHbIX pooomos, a
maxkoice npocpammHoe obecneyerue 0jis
pabomwi ¢ Habopom. Ilpoepammnoe
0OecneyeHue 00IHCHO 0becneyusams
MpexmepHyo 8U3Yanu3ayuio Mooeu
MaHURYIAYUOHHO20 poboma (¢ yenosol,
NI0CKONApaiielbHOU U Oelbma-
KUHeMamuKoll) 8 npoyecce pabomsi,
0becneuusams NOCmMpoeHue
NpPOCMPAHCMBEHHOU MPAEKMOPUU
0BUINCEHUSL UCNOTHUMENTbHO2O
IMexanuzmMa MaHunyIayuoHHo20 poboma,
B03MOINCHOCIB 3A0AHUS
10C1e008aMeENbHOCMU MOYeK OJis
NPOX0HCOeHUs Uepe3 HUX
LUCNOIHUMENbHO20 MEXAHUZMA
MAHURYIAYUOHHO20 poboma.

[ Ipoepammnoe obecneyenue 00NHCHO
DYHKUUOHUPOBAMb, KAK 8 OMOeNIbHOCU
6 6LU0e cpedbl MOOeTUPOBAHUs, MAK U 8
peosicume MOHUMOPUH2A 8 PealbHOM
epemeru npu NOOKII0YeHUU MOOeU
MAHURYIAMOPAa NOCPeoCcmeom
poOOmMoOmMexHUUecKko2o KORmpoanepa.

I Ipoepammnoe obecneuerue 00AHCHO
0bOecneuusams 803MONCHOCD

nocmpoenus 2paghuKos 3a0aHHbIX U
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mexyuux 0000w eHHbIX KOOPOUHAM
MaHuny1ayuoHHo2o poboma, 2paguxos
BHaueHul cKopocmeu U YCKOpeHusl,
epaguros pacuemHuvix 3Ha4eHUll
naepysku. Ilpoepammmnoe obecneuenue
00JI#CHO NO3605Mb 3a0A8ANMb
noce0068amebHOCHb NePedBUNCEHULL
Manunyiamopa nocpeocmseom Haoopa
KOMAHO 8 6104UHO2PAPUUEeCKOM
unmepgetice. Yuebrnoe nocobue 00.191cHO
cooeporcams Mamepuansbl no
paspabomxe mpexmephvix mooenel
MOOUTLHBIX POOOMOS,
MAaHUNYIAYUOHHBIX POOOMOE C
PA3IUYHBIMU MUNAMU KUHEMAMUKU
(venosas kunemamuxa, niocKo-
napanienbHas KUHeMamuka, 0elbma-
kunemamuxa, SCARA unu pviuaschast
Kkunemamuxa, niamgpopma Cmioapma u
m.N.), UHCMPYKYUU NONPOEKMUPOBAHUIO
pobomos, uHCMpyKyuu U Memoouxu
ocyuecmenenus UHHCeHEPHLIX PACUemos
npu npoekmuposanuu (pacuemol
Ha2py3KU U MOMEHMO8, pacyemn
MOWHOCIU NPUBOO08, paciem
napamempos KUHeMamuKku u m.m.),
UHCMPYKYUU NO pa3pabomxke cucmem
VIPABNeHUs. U NPOSPAMMHO20
o0becneyeHust OJis1 YNPAaseieHUs.
pobomamu, UHCMPYKYUU U MeMOOUKU HO
paspabomxke cucmem YnpasieHus ¢
D1eMeHmamu UCKYCCMBEHHO20
uHmenNeKkma u MawuHHo2o 0oyyerus."

Yemwipéxocesoi
VueOHbI pobOm-
MaHUunyisamop c
MOOYTbHBIMU
CMEHHLIMU HACAOKAMU

Vyebnoiii poobom -manunynamop
npeonasHayuer 0jisl 0C0EHUs
00yUarOWUMUC OCHO8 POOOMOMEXHUKU,
0J151 NOO20MOBKU 0OYVUAIOWUXCSL K
BHEOPEeHUIO U NOCAE0YIOUeMY
LUCNOIL308AHUI0 POOOMOS 8
NPOMBIULTIEHHOM NPOU3BOOCTIBE.
Konuuecmeo oceti poboma

wmanunynamopa - yemwipe. llepemewjenue

wm

121.00
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UHCMPYMEHMA 8 NPOCMPAHCMEE NO
mpem 0csam OO0NNCHO YPABTISINbCSL
wazosvimu osucamenamu. Hanpsocenue
NUMAaHUA Wa2o8vlx osuzamerell He dojee
12 B. Cepsoosucamens uemeepmoii ocu
00.J19/cen obecneuusams nOBOPOM
uHcmpymenma. Y2on nosopoma
IMAHURYIAMOPA HA OCHOBAHUU BOKDY2
sepmuKaibHou ocu He menee 180
epadycos. s onpedeneHus NOI0NCEHUS]
MAHURYIAMOPA Npu NOBOPOMe BOKPY2
BEPMUKATILHOU OCU OOJIICEH
LUCNOIL308AMbCS IHKOOED. Yoo
nosopoma 3a0ne2o nieya
manunynamopa e meree 90 epadycos.
Veon nosopoma nepeonezo nieua
wmanunynsamopa ne menee 100 epadycos.
/[n51 onpedenenusi NOI0HCEeHUsL 3A0He20 U
nepeoHe2o NAeUMAHUnYIAMopa O0AHCeH
LCNONIL308AMBCA 2UPOCKON. Yeon
nosopoma no uemeepmou ocu He MeHee
180 epadycos. {onxcna 6bims
BO3MOINCHOCIb OCHAWEHUSL CMEHHBIMU
Hacaokamu (Hanpumep, oepicameisb
Kapaunoawia uiu gromacmepa, NPUcCoOCcKa
C cepsooguzamesiem, MexaHuiecKoe
Baxeamnoe yCmpoucmeo ¢
cepsoogucameiem, YCmpoucmeo 0Jis
1a3epHOU 2pasupoBKU UL YCMPOUCEO
ons1 3D-neuamu). Munumanvuas
KOMNIEKMAayusi CMEHHbIMU HACAOKAMU:
nHesMamu4eckull 3axeam (NpuUcocka),
MexaHuuecKull 3axeam, Hacaoka
Oepoicamenv OJisl
Kapauoawa/mapkepa/pyyku, Hacaoka
nepexooHUK 0l KpenieHus
CO8MeCmUMbIX KOHCIPYKMUBHBIX
Oemarell U KOHCMPYKYUll, HACAOKA
1azepHol 2pasuposKku, Hacaoka 3D-
neuamu (015 pabomol ¢ naacmuxom PLA
c ouamempom numu 1,75 mm). Honoxcen

Obimb OCHaueH cep8onpusoooM OJisl
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HaumeHnoBanue
Ne Kparkue npuMepHbIe TEXHUYECKHUE Emnnuna  Konuy
n/n 00opyoBanus xapakrepuctuxku (PBI1O) U3MEpPeHus1 | eCTBO
(PBIIO)

NHeBMAMUYeCcKo2o U MeXanuyeckKo2o
3axeamos, obecnevusarouum spaujeHue
BaxeaueHHo20 00beKma 60 epems
nepemewerss, n0OPom
nepemewaemozo 00vbeKma 60Kpye
eepmukanvrol ocu. /s obecneuenust
DYHKYUOHUPOBAHUS NHEBMANUYECKO20
Baxeama OoJicen ObimMb OCHAUEH
6CMPOEHHOI 8 KOPNYC MAHUNYASIMOPA
nomnoii. Jlonicha 6vims 603MONCHOCD
NOOKIIOUEHUST OONOJTHUMEIbHBIX
yempoticme (hanpumep, mpancnopmepd,
penvca 015 nepemewjerus poboma,
nybma ynpasieHus muna OXCotucmux,
Kamepbl MAUWUHHO20 3DeHUs,
ONMUYECcKo20 0amuuxa, MooyJs
becnposoornozo docmyna). Pobom-
MAHUNYIAMop 00NHCeH 0becneuusams
nepemewjenue Hacaoku 8
npocmpancmee, akmueayuio Hacaoku,
603 MONCHOCb NOJIYYEHUSL CUCHATIO8 OM
Kamepbl U OAMUYUKO8, BOIMONCHOCHb
Vynpasieruss O0NOJIHUMETbHbIMU
yempouicmeamu. Mamepuan xopnyca —
anromunull. /Juamemp paboueti 30Hbl (0e3
yuema HA8ecHo020 UHCMPYMeHmMAa U
uemeepmoti ocu) ne menee 350 mm.
Unmepdgpetic nooxknouenus — USB.
[ondicen umems 803MONCHOCTb
ABMOHOMHOL pAOOMbL U BHEUIHE2O0
ynpasnerus. s eneutne2o ynpasieHus
00./10iceH Obimb NPedyCMompeH nyibm,
nooxkouaemvlli kK pobomy no Bluetooth.
Vnpaesnsiowuii konmpoanep 0oicen
Ovimb cosmecmum co cpedoil Arduino.
Vnpaenaowuii konmpoanep coemecmum
co cpedoti npoepammuposanuaScratch u
s1361K0M npoecpammuposarus C. Jlonicen
0bOecneuusams nOBOPOM NO NEPEbIM
mpem 0CsM 8 3a40aHHbLLL Y20l U Ha
BAOAHHBLIL Y201, NOBOPOM NO Yemeepmoi

OCU HA 3A0AHHbBLU Y20, 08UNCEHUE 8
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koopounamvl X, Y, Z, nepemewenue Ha
3adaHHoe paccmosiHue no KOOPOUHAMAM
X, Y, Z, nepedauy Oannvix o mexyuem
NOJI0JCeHUU Y2Tl08, nepeday)y OaHHbIX O
MeKyuWux KOopouHamax UHCMpyMeHmd.
/onorcen noddeporcusame nepemenjeHue
6 0eKapmoegvix KOOpOUHAMAX U y2nax
nogopoma oceti, ¢ 3a0aHHOU CKOPOCMbIO
u yckoperuem. Tunvl nepemewenuii 8
0eKapmosvix KOOPOUHAMAx: OBUNCEHUE
1o mpaexmopuu, 08UMICEHUEe N0 NPAMOL
mesrcoy 08yMs MoUKaMU,
nepenpvleusaHue U3 moyKy U mouxy
(neperoc oovexkma). Kopnyc oonoicen
ObIMb 6 3aUUUEHHOM UCNOTIHEHUE
(knacca ne Hudice IP20).

ObpazoseamenbHblll
Habop no mMexaHuxke,
MexampoHuKe u
pobomomexHuke

"Habop oondxcen 6blms npeoHazHaven
0J151 NPOBeOeHUs. YUeOHbIX 3aHAMUL NO
U3YYUEHUIO OCHO8 MEXAMPOHUKU U
pobomomexHuKuy, npakmuiecko2o
npumenenus 6a308bix INEMEHMO8
DIEKMPOHUKU U CXEMOMEXHUKU, a
maxoice Hauboee pacnpocmpaHesHoll
DIeMeHMHOU 0a3bl U OCHOBHBIX
MexHu4ecKux peuleHutl, NPUMeHsAeMblX
npu NPoeKmuposanuu u
NPOMOMUNUPOBAHUY PA3TUYHBIX
UHOICEHEPHBIX, KUOEPHEeMUYECKUX U
ecmpausaemvix cucmem. B cocmag
HaboOpa O0JIHCHBL 6XO0UND
KOMNIeKmyowue u yCmpoucmaa,
ob1a0arouue KOHCMPYKMUBGHOL,
DIeKMPUYEeCcKoU, annapamuou u
NPOCPAMMHOU COBMECMUMOCMBIO OpY2 C
opyeom. B cocmaeé nabopa oondcen
6X00UMb KOMNJIEKI KOHCMPYKIMUBHBIX
DIeMEeHmMOo8 uz memania 07 cOopKu
Makema MaHunyIAYUOHHO20 poboma u
KOMNJIEKM Memaiiudeckux
KOHCIMPYKMUBHBIX 1EMEHMO8 05
cOopKu Makema mMoounbHo20 poboma. B

cocmas Habopa O0JIHCHbL BXOOUMb

wm

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

npueooa panuiHo20 Muna: MOMmMopbl C
UHMEe2PUPOBAHHBIM UTU GHEUUHUM
0amuUKOM NOJONHCEHUs1 — He MeHee 2uim,
cepsonpusod 60.1buUlol — He MeHee 4um,
CepeonpuUBo0 Mavlil — He MeHee 2uim,
NpuUoo ¢ BO3MONCHOCHIbIO YAPABIEHUSL 8
uLa2080M pedcume — He menee 2um. B
cocmaes Habopa OOAHCHBL BXOOUMb
DemMeHmbl 0151 COOPKU BAKYYMHO20
Baxeama: 6aKyYMHAsL NPUCOCKA — HE
mernee lwm, snekmpomacHuUmHbsLU
Kianax — He mMeHee lwm, 6aKyyMHbLU
Hacoc — He menee lwm. B cocmas
HAOOpa O0JIHCHA BXOOUMb DJIeMEHMHAS
Oasza 0151 NPOMOMUNUPOBAHUSL: NIAMA
07151 becnaeyno2o npomomunupoB8atUs,
KOMNJIeKM npo80008 pa3uiH020 muna u
OJIUHBL, KOMNJIEKM Pe3UCmOopos,
KOMNJIeKm c6emoouo00s,
ceMucecMeHmHublil UHOUKAMOp, OUcnieti
VKK - muna, kHonku — e menee Suim,
nomeHyuomempul — He Meree 3uim,
UHDPAKPACHBII OAMUUK - HE MeHee
3wim, yibmpaszeyKoeol 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 -
nepeoamyuxa 8 uoe KHONOYHO20
nyiema ynpasienusi — lwum,
AKKyMYyasamop — He meHee lwum,
Bapsonoe ycmpoucmeo — e Menee lwim.
B cocmas nabopa 0oJicen 8Xx00uman
MYTbMUOAmM4UK OJist
U3MepeHUsimemMnepamypol U 61A#CHOCMU
oKpydicaroweli cpedvl — He meHee luim.
Mynvmuoamuuk dodicer 0bradams
6CMPOEHHLIM MUKDOKOHMPOJLIEPOM
(maxmoeas uacmoma - He menee 16
M 'y, wuna oannsix — He menee 8

Kbatim), unmepeticamu ons
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NOOKNIOYUEeHUS] K BHEUHUM
ycmpoucmeam: yughpoaswvle u aHano20sbvie
nopmui, 1-wire TTL, pazvem muna RJ. B
cocmaes Habopa O0NHCEH 8X00UMb
KOMNJIeKmM YHUBEPCANbHBIX
BLIYUCIUMENbHBIX MOOY e,
npeocmasauux coboi 6a3os8yr
niamy, niamy pacuiupenus OJisl
cemesozo 63auMOO0elcmeus U niamy
NOOKNIOUEeHUSI CUTIOBOU HA2PY3KU.
Bxoosiuue 8 KomMniekm ycmpoucmea
00./12CHbL 001A0aMb 00HOBPEMEHHOI
KOHCMPYKMUBHOU, INEKMPUUECKOL,
annapamuou u npocpamMmHou
COBMECUMOCTBIO OpYe C OPY2OM.
basoeas niama yHueepcaibHo20
BHIYUCIUMENTLHO20 MOOYIS OONHCHA
npeocmasisims cooou
NpOCPAMMUDYEMBITE KOHMPOJLIED 8 cpede
Arduino IDE unu ananoeuunwix
C80000HO PACNPOCMPAHAEMBIX CPE0ax
paszpabomxu. bazosas niama oondicua
0O1a0amb 8CMPOEHHLIMU
unmepeticamu 0s NOOKIIOUEHUS
UUDPOBBIX U AHATIO208bIX YCMPOUICE,
ecmpoennvimu unmepgeticamu USB,
UART, 12C, SPI, 1- wire TTL, Bluetooth,
WiFi. Ilnama pacuiupenus 00icHA
0Oecneuusams 603MO*CHOCHb
NOOKNIOUEHUS] YHUBEPCATbHO2O
BLIYUCIUMENTLHO20 MOOYJISL K Cemu
nocpeocmeom unmepghetica Ethernet.

[ Inama pacwupernus dondxcra obraoamo
nopmamu 8600a-6vl800a 05
NOOKIIOYEHUS YUDPOBBIX U AHANO208bIX
yempoticme, unmepgetic SPI u
603MONCHOCBIO NOOKNIOUEHUS. BHEUIHell
kapmul namamu. Ilnama pacuupenus
0151 NOOKIIOUEHUsT CUNOBOU HACPY3KU
0012ICHA 0Oecneyu8ams 03MOHNCHOCHDL
NpAMO20 NOOKTIIOUEHUS] BHEUHEL CUTIOBOLL

Hacpy3KU, A MaKice pe2yiupyemou




17

n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHus

Koanu
€CTBO

Haepy3ku nocpedcmeom PWM
unmepgetica. B cocmas nHabopa 0odicen
BX00UMb NPOCPAMMUPY EMBILLL
KOHmMpoJLiep, 0becneyusarouuil
BO3MONCHOCHb OCYUWECMBIISIMb
pazpabomky npocpammHo2o Kooa,
LCNOIL3YSL UHCIMPYMEHMAaputi cpeo
paspabomru Arduino IDE u Mongoose
OS u A361K08 NPOSPAMMUPOBAHUS
C\C++, JavaScript. Ilpoepammupyemviii
KOHMPOJLLep 00axceH 001a0amo
nopmamu 01 NOOKIIOUeHUs. YUpposwlx u
AHATI0208bIX YCMPOUCMS, BCIMPOEHHBIMU
npocpamMmupyemuimu KHONKamu
UDTIEKIMPOMEXAHULECKUMU MOOYTIAMU OJisL
Op2aHU3ayULU CUCmMeMbl PYYHO20
VIpAaseHUs:, 6CIMPOEeHHbIMU
NpOCSPAMMUPYEMBIMU CBEMOOUOOAMU O]
UHOUKAYUU pabouezo pedrcuma,
ecmpoennvimu unmepgeiicamu USB,
USART, 12C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmag
Habopa 00JICeH 8X00UMb MOOYIb
MexHu4ecKo20 3peHust
npedcmasisouull coootl
GuIUUCTUMENILHOE YCIMPOUCIEO CO
6CMPOEHHBIM MUKPONPOYECCOPOM (KO-
60 s10ep - He MeHee 4wum, wacmoma s0pa
He menee 1.2 I'Ty, oovem O3Y - ne
wmenee 512M6, o6vem ecmpoennoi
navsamu - He meree 810),
UHME2SPUPOBAHHOU KAMePOU
(MakcumanvHoe paspeuieHue
6LLOEONOMOoKa, nepedasaemozo no
unmepgeticy USB - ne menee 2592x1944
€0.) u onmuyeckoul cucmemotl. Mooynw
MexHU4ecKo20 3peHust 00JINHCEH
061a0amb COBMECMUMOCMBIO C
PazIUYHbIMU NPOSDAMMUDYEMBIMU
KOHMPOJLIEPaAMU ¢ NOMOUbIO
unmepeticos - 1- wire TTL, UART, 12C,

SPI, Ethernet. Mooynb mexuuueckozo
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Ne Kparkue npuMepHbIe TEXHUYECKHUE Emnnuna  Konuy
n/n 00opyoBanus xapakrepuctuxku (PBI1O) U3MEpPeHus1 | eCTBO
(PBIIO)

BpeHust 0oJceH obecneyusams
BbINONIHEHUE 6CEX USMEPEHUL U
BLIYUCTEHULL NOCPEOCBOM
COOCMBEHHBIX BLIYUCTUMETILHBIX
B03MONCHOCHEU BCMPOEHHO20
muxponpoyeccopa. Mooy
MexHU4ecKo20 3peHust 00JIHCEH
0061a0amb 803MOHCHOCMBIO
KOMMYHUKAYUU C AHATOSUYHBIMU
MOOYIAMU NOCPEOCEOM WUHBL HA ba3e
nociedosamenvio2o unmepgetica c
yebio OanbHeluell nepeoaiu
pe3yIbmamos uzmepeHui 2pynnul
mooyell Ha ynpasisouee
GbILUCTUMENIbHOE YCMPOUCNEO,
nooKI0uUeHHoe K OanHou wune. Mooyns
MexHU4ecKo20 3peHust O0JIHCEH
0becneuusams HACMPOUKU PEHCUMOB
pabomol - HACMPOUK)Y IKCROZUYUU,
Oananca 6eno2o, YeemopasHOCMHbIX
COCMABNAIOWUX, NIOUAOU
oOHapycusaemoll ooracmu
1300padicenUsl, OKPY210CmU
oOHapycUsaemMoll ooracmu
U300PAdICEeHUsL, NOJIOHCEHUE
oOHapycusaemvlx obracmei
OMHOCUMENLHO OpYye Opy2a, MAUUHHOe
0OyUeHUe napamempos HelpoHHbIX
cemeiti 07151 0OHAPYIHCEHUSL 0OBEKMO8,
dopmy u 3aK00uposanHbvle 3HAUEHUS
0OHAPYIHCUBAEMBIX MAPKEPOS MUNA
Aruco, pazmepsl 0OHAPYHCUBACMBIX
OKpYIICHOCIET, K8AOPAMO8 U
mpey2obHUKO8, NAPAMEmpPO8

NOJI0JCEHUST PACNO3HABAEMbIX TUHULL.
Habop donoxcen obecneuusamo
BO3MOIICHOCb PA3PAOOMKU MOOEIU
MOOUILHO20 poboma, Ynpaesisemol 8
EFPV-peacume
1nOCPedCm8oOMNPOSPAMMHO20

oOecneyerust Jisl NePCOHAILHO2O

KOHmMpacniHocmu, pasmepoes, KpueU3Hbl U
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KOMNbIOMeEPa U MOOUTILHBIX YCMPOUCME
na oasze OC Android unu [0S,
0becneuusaoueco 603MOHCHOCMb
VIpagieHus MOOUIbHbLM pOOOMOM U
6CMPOEHHBIM MAHUNYIAMOPOM
nocpeocmeom epaguieckoco
unmepeitica, KIOYAIOWUM 8 ceOsl
Habop KHONOK U nepexirouamenetl,
Ooicoticmuk, obacms OJisk OMooOPadtCceHus
6uoeo. Habop dondicen obecneuusamo
BO3MONCHOCIb U3YUEHUSL OCHO8
paspabomxu nPocPaAMMHBIX U
AnnapamHuvlx KOMNJIEKCO8 UHIHCEHEPHBIX
cucmem, peurenutl 8 cpepe ""Hnmepnem
cewenl"", a maxorce peweruii 8 ooacmu
POOOMOMEXHUKU, UCKYCCMBEHHO20
UHmMeEIeKMa U MAUUHHO20 00y4eHus. B
cocmas Habopa 00JIHCHO 8XO0UMb
nocobue no u3yyeHuro 0CHO8
DIeKMPOHUKU U CXEMOMEXHUKU,
pewienuti 8 cghepe ""Hnmepnuem
cewen"", paspabomku u
NPOMOMUNUPOBAHUIO MOOeeti pOOOMOS.
B cocmas Habopa 00NHCHO 8X00Umb
nocobdue no uzyueHuro 0OCHO8
paspabomxu cucmem mexHu4ecKko2o
BpeHUs U INEeMEHMO8 UCKYCCMBEHHO20
unmennexkma."

ObpazoseamenvbHblil
KOHCMPYKMOpP OJisl
NpaKmuKky OJ104HO20
NpOCPAMMUPOBAHUSL C
KOMNJIeKMOoM
oamuukos

\Pobomomexnuyeckuti Habop
npeoHasHayeH OJisl U3Y4eHUst OCHOB
pobomomexHuku, demaietl, Y3108 U
\MexaHusmMos, Heobxo0UMbLX OJis
CO30aHUsL POOOMOMEXHUYECKUX
yempoticme. Habop npedcmasinsiem
COO0U KOMNIEKM CIMPYKMYPHbIX
D1EMEHMO08, COCOUHUMENIbHBIX
D/IEMEHMO8 U INIeKMPOMEXHUUECKUX
Komnonenmos. Habop nozeonsem
1pPOBOOUNb IKCNEPUMEHMBL NO
npeomemy ¢huzuka, cozoasams u
npocpamMmuposams cooupaemvie

mooenu, U3 KOMNOHEHMO8, 8X00SUUX 8

um

160.00
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eco cocmas, pabouue mooenu
MOOUNBHBIX U CIMAYUOHAPHBIX
pobomomexHu4eckux yCmpoucms ¢
A6MOMAMUZUPOBAHHBIM YNPABIEHUEM, 8
MoM yucie Ha KOJECHOM U 2YCeHUYHOM
X00y, a makoce KOHCMPYKYuUtl,
OCHOBAHHBIX HA UCNOIL30BAHUU
pa3nuuHbIX 8UO08 nepedad (8 Mom yucie
UEePBAUHBIX U 3Y0UAMbIX) A MAKICE
poiuacos. Bcmpoennvie 6ecnpogoonvie
cemesvle peuienus (Wi-Fi u Bluetooth),
BO3MONCHOCHb UHMEZPAYUL C
oecniamuovim ooaaunvim 110,
0bOecneyusarom 803MONCHOCHb
NpAKmMuYecKo2o u3yueHuss mexHoai02ull
uHmepHema eeujell U OCHO8
LICKYCCINBEHHO20 UHMELIeKMA.
Obecneuusaemcs 03MONCHOCHb
00beOUHeHUsL HeCKOTIbKUX pobomos,
COOPAHHBIX U3 NOOOOHBIX HAOOPOB, 6
CPYNNbL C CemesbiM 83aUMO0eUCmBUEM.
IIpedycmompena onyuoHanibHas
603MOHCHOCMb pACUUUPEHUS
OONOTHUMENbHLIMU KOMNOHEHMAaMU (He
BXOOAUUMU 8 CIMAHOADTHYIO
KOMNJIEKMAayuro), no360a10UUMU
U3y4ams mexHuyeckoe 3peHue u
NPOMbBIULTIEHHYIO POOOMOMEXHUK) .

I Ipedycmompena 803MOIHCHOCb
pabomvl HAOOPA ¢ OONOIHUMETbHLIMU
0ONAYUHBIMU CEPBUCAMU.

[ Ipedycmompenvl MuHuUMyM 08a
NpOSPaAMMUPYEMBIX KOHMPOJLLEPA 8
NIACMUKOBBIX KOPNYCAX, NO36O0ISIIOUUX
00HOBDEeMEHHO co30asamb 2 eapuanma
po60mos pasnuyHo20 HA3HAYeHUs,
LUMEIOWUX B03MONCHOCIb PAOOMbL KAK 8
NOMOKOBOM pexcume, max u
A6MOHOMHO, NO3BONAIOUUX PeaNU3068amb
0OyueHue npocpamMMupo8anuio 6
HeCKONbKUX cpedax pazpabomKu Ha

A3TUYHBIX A3bIKAX (K npumepy, 8 cpeoax
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HaumeHnoBanue
Ne Kparkue npuMepHbIe TEXHUYECKHUE Emnnuna  Konuy
n/n 00opyoBanus xapakrepuctuxku (PBI1O) U3MEpPeHus1 | eCTBO
(PBIIO)

Mblock, Arduino IDE, na sa3vixax
Scratch, C, Python, micro Python). Kax
MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMeem
B6CMPOEHHYI0 ONEPAYUOHHYIO CUCTEM),
ecmpoennvie Wi-Fi u Bluetooth, nopm
0J151 HOOKTIIOYEHUST NOCTIe008AMENbHO
COCOUHSEMBIX BHEUHUX YCmpOoticm8 (He
menee 20 00HOBpeMEHHO NOOKIIOYAEeMbIX
yempoticms). Kax munumym ooun u3
KOHMPOILEPO8 UMEEn B03MONCHOCb
0OHOBPEMEHHOIU 3anucu He MeHee 8
NpoSPAMM, C 803MONCHOCHIBIO
nepexouenus medxicoy numu. Kax
MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMEeN
noanoysemusiii oucnieu (IPS),
Nn0360JAI0UULL 8b1800UMb OAHHbLE C
0amuukos 8 ude maobauy u 2paguros, a
maxkoice co30a8ams GCMPOEHHBLE 8
Kormponep eudeoupsl. Konuuecmeao
CEHCOPO8 U UCNOJIHUMENbHBIX
VCmMpoLicme, 6CIMPOEHHbIX 8 0OUH U3
KOHmMpPOIepos, - He meree 10 wm.
Obwee Konuuecmeo 31eMeHmos 8
Habope ne menee 400 wm., 8 mom wucie
nooxkmouaemvle mooyau. - Bluetooth
MOOYIb, - 0BOUHOU OAMYUK TUHUU, -
VIbMPA38YKOBOU 0AMYUK PACCMOSHUS, -
0amuyux ysema, - 0AmyuK Kacauusi
nekmpomexanudeckuil, - IR Mmooy, -
MOMOp NOCMOSAHHO20 MOKA C
pe0yKmopom — He Menee 2 wim., -
cepeonpusoo, - nyibm OUCMAHYUOHHO2O0
ynpaenenus IR. Habop dondicen bbimo
VKOMNAEKMOBAH AKKYMYISIMOPHbIMU
bamapesmu. Ilpoepammnoe
0Oecneuenue, UCNOab3yemoe 0
NpOCPAMMUPOBAHUS COOUPAEMBIX
pobomomexHuyueckux mooenetl u
yCmpoucma, 001%CHO OblMb 00CMYNHO
0J151 OeCniIamHO20 CKAYUBAHUS U3 cemu
Unumeprnem u nociedyrouie2o

UCNOJIL306AHUA.
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HaumeHnoBanue
Ne Kparkue npuMepHbIe TEXHUYECKHUE Emnnuna  Konuy
n/n 00opyoBanus xapakrepuctuxku (PBI1O) U3MEpPeHus1 | eCTBO
(PBIIO)
HanmeHnoBaHue
3 %')asneﬂa:
EcrecTBeHHOHAy4YHas
HaIPaBJIEHHOCTH"
Tun muxkpockona. ouonocudecKuil
Hacaoka mukpockona: MOHOKYAPHAS
Hasznauenue: nabopamopuuiii Memoo
uccrnedosanus. cgemuoe noie Mamepuan
ONMUKU. ONMUYECKOE CMEKIO
Veenuuenue muxpocxona, kpam: 64 —
1280 Oxynapor: WF16x Obvexmugwi: 4x,
Muxpockon yugposoti|l Ox, 40xs (noonpysicurennwlii) wm 82.00
Pesonbeepras 2onoeka: Ha 3 00vekmuea
Tun nooceemku: 3epkano uiu c6emoouoo
Pacnonooicenue nooceemku: 6epxuss u
HuocHss Mamepuan kopnyca: Mmemaii
[ Ipeomemmuwiti cmoaux, mm: 90
HUcmounux numanus.: 220 B/50 'y Yucno
wmeeanukceneu. |
HaumenoBanue HanpasJjienusi: ""bazoesas (06a3amenvran yacms) (MA10KOMNIEKMHAA
wkona)'"
HaumenoBanue
paszena:
1 "EctecTBEeHHOHay4YHas
HaIpaBJICHHOCTh
(MaJIOKOMITJIEKTHAS
nKoJsa)"
Obecneuusaem @vinoiHeHue
DKCNEePUMEHMO8 NO MeMam Kypca
duzuxu. Komnnexmayus: becnpogoonoii
myrbmudamuuk no gusuxe ¢ 6-10
e6cmpoennuvimu oamyuxamu. Lugposoii
[{ugpposasa 0amuux memnepamypul ¢ OUANa30HOM
nabopamopusi no usmepenusi He yoce yem om -20 oo 120C
dusuxe (yuenuueckas)|[Jugpposoii oamuux abcoromuozo wm 164.00
(ManokomMniekmuas |0agnenus ¢ OUAnNa30HOM USMEPEHUS He
wKoa) yorce uem om 0 0o 500 xlla Jlamuux
MaeHUMHO20 NoJis ¢ OUANA30HOM
usmepenus He yoce yem om -80 0o 80
wmTn Jlamuux nanpsaxcenus ¢
OUANA30HAMU UBMEDPEHUSL He YHCe YeM
om -2 0o +2B; om -5 0o +5B; om -10 0o




23

n/n

HaumMmenoBanue

o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHus

Koanu
€CTBO

+10B; om -15 0o +15B Jlamuux moka
He yoice yem om -1 0o +1A4 Jlamuux
axkcenepomemp ¢ NOKA3amMeniMu He
menee yem: +2 g; +4 g; +8 g OmoenvHoie
vempoticmea: USB ocyunnoepag ne
wmenee 2 xaunana, +/-10 B Axceccyapu:
Kabenv USB coeounumenvubiii 3apsaonoe
yvempoticmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Koncmpyxmop 0151 nposedeHnus
brcnepumenmos Kpamxoe pykosoocmeo
no skcnryamayuu yughposotl
nabopamopuu I[Ipoepammnoe
obecneuenue Memoouueckue
pexomernoayuu (40 pabom) Hanuuue
PYCCKOA3bIUHO20 CAma NOO0EPHCKU
Hanuyue 6udeoponuxos.

ughposas
nabopamopust no

Yumuu (yuyenuyeckas)

Obecneuusaem 8vinoiHeHUe
nabopamopHvIx pabom no Xumuu Ha
VPOKAX 8 OCHOBHOU WKOLE U NPOEKMHO-
1CCle008ameNbCKOU 0esimenbHOCU
vuawuxcs. Komnnexkmayus:
becnpo800HOU MYyTbMUOAMYUK NO XUMUU
C 3-Ms1 BCIMPOEHHbIMU OAMYUKAMU.
[amuux pH ¢ ouanazonom uzmepenus He
voice wem om 0 0o 14 pH Jlamuux
51eKMPONPOBOOUMOCTIU C OUANAZOHAMU
usmeperus He yoce yem om () 0o 200
mxCm,; om 0 0o 2000 mxCm; om () 0o
20000 mxCm [lamuux memnepamypbl ¢
OUANA30HOM UBMEPEHUSL He Yce YeM Om
-20 0o +140C OmoenvHvle Oamuuxu:
/[amuuk onmuueckou niomuocmu 525
Hm Axceccyapol: Kabeno USB
coeounumenvuulil 3apsoHoe
yempoticmeo ¢ kabeaem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Kpamxoe pykogoocmeo no
brCnIyamayuu yugpoesoti 1abopamopuu
Habop nabopamopHoti ocHacmku

I Ipoepammnoe obecneuenue

Memoouueckue pekomeHOayuu He MeHee

wm

164.00




24

n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHus

Koanu
€CTBO

40 pabom Hanuuue pyccxoszviunozo
cavima noooepoicku Hanuuue
6LLOEOPOIUKOS.

ughposas
nabopamopust no

Ouonocuu
(yueHuueckas)

Obecneuusaem @vinonenue
nabopamopHvix pabom Ha YPOKax no
Ouon02UU 8 OCHOBHOU WIKOJIE U
NPOEeKMHO-UCCNe008aMeNbCKO
OesimelbHOCU Y4aujuxcsl.
Komnnexmayus: Becnposoonoti
MYTbMUOAmM4UK o OUON02UU C 5-10
6CMpPOeHHbIMU OamyuKamu: /lamuux
GILAXHCHOCU C OUANA30HOM U3MEPEHUS.
0...100% Hamuuk oceewennocmu ¢
OUANA30HOM UBMEPEHUS He YiHce Yem Om
0 0o 180000 nx Jamuux pH c
OUANA30HOM UBMEDPEHUsL He YHce YeM Om
0 0o 14 pH Jlamuux memnepamypwi ¢
OUANA30HOM UBMEDPEHUsL He YHce YeM Om
-20 0o +140C Hamuux memnepamypwi
oKpyHCaroweri 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{ugposas
sUOeoKamepa ¢ MemaniuyecKum
wmamueom, pazpeuierue ne menee 0,3
Mnuxc Ilpoepammnoe obecneuenue
Memoouueckue pexomeHoayuu He mexee
30 pabom Ynaxosxa Hanuuue
PYCCKOA3bIYHO20 Catima no00epI’CKU,
Hanuyue 6u0eopoIUKO8

wm

164.00

HanmeHnoBaHnue
paszena:
"KoMmnbroTepHoe
o0opy0BaHUE
(MaTOKOMIUJIEKTHAS
KoJa)"

MDY (npunmep,
cKkauep, Konup)

Tun ycmpoucmea:
MHoeopyHKyuoHabHOE YCMPOLcmeo

(M®DY), [[semnocmb neuamo: 4epHo -

um

82.00
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n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHus

Koanu
€CTBO

Oenas, Texunonoeus newamu:
baexkmpoepaguueckas (nazepras,
ceemoouoounas), Popmam nevamu.: He
wmenee A4; Tun ckanupoganus:
NPOMSIHICHBI/NIIAHULETNHBLIL
BO3MOXMCHOCMb CKAHUPOBAHUSL 8
dopmamax: ne menee A4; Cnocoo
nookniouenusi: LAN, Wi -Fi, USB

Hoymoyx

Dopm-paxmop: noymbyk,; Pasmep
OuazoHanu: ne menee 15.6 owimos;
Paspewenue sxpana. Full HD, Quad HD
unu Ultra HD,; Obwuii o6vem
VCIMAaHOBIeHHOU ONepPamueHoL NAMAMU.
He menee 8 [oanum; MaxkcumanvHwiil
00wl noodoepaicusaemvlii 006vem
onepamugHou namamu. He menee 16
'6aiim,; Obvem SSD naxonumerns. ne
wmenee 240 I'6aiim, becnpooonas ceszv:
Wi-Fi; Konuuecmeo écmpoenHvix 6
kopnyc nopmos USB: ne menee 2, uz
Komopwlx He meHee | 00nHCHO Oblmb
USB eepcuu ne nuoce 3.0, Pazpeuienue
630-kamepwl, Mnuxcenw: He menee (.3;
Bcmpoenuwiii mukpogon, Knasuamypa c
pPACKIAO0KOU U MAPKUPOBKOU KIABUUL
OWERTY/HIL[YKEH; ITooodepocka
cmanoapmos 6ecnpoBoOHOU CEA3U:
802.11a/b/g/n/ac; IIpouzsooumenvrocmo
npoyeccopa (3HayeHue noKazameis
«CPU Mark» no mecmy «Laptop &
Portable CPU Perfomance»
hitp.//www.cpubenchmark.net/laptop. htm
[): nHe menee 5000 eounuy,; Hanuuue
MAHURYIAMOPA Mblib 8 KOMNJIeKme:. 0d,
Yemanoenennas onepayuonnas
cucmema c epaguueckum
1016308aMeNbCKUM UHmMepPgheticom,
c6e0eHUsl O KOMOPOM 6KNIIOUEHDL 8
eOUHDILL peecmp POCCULUCKUX NPOSPAMM
0151 2JIEKMPOHHBIX BbIYUCTIUMETLHBIX
mawiun u 6a3 OaHHbiX, YcmanoeneHublil

naxkem oQucHo2o NpoepamMmHo20

wm

164.00
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n/n

HaumeHnoBanue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBIIO)

Enununa
H3MepeHus

Koanu
€CTBO

obecneuenuss, COBMeCmuMozo ¢
VCMAaHOBIEHHOU ONePayUOHHOU
cucmemoii, ceedenusi 0 Komopom
GKII0UEHbl 8 eOUHbLU peecmp POCCUNICKUX
npocpamm OJisl JIeKMPOHHBIX

GLIUUCITUMENbHBIX MAWUH U 043 OAHHDBIX.
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