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Haumen

oBaHue HanpaBJjenusi: "bazoeas (o6s3amenvran uacms)'"

HanmMeHoBaHue pa3aesna:
"EcTecTBeHHOHAYYHAs
HampaBIEHHOCTH"

([ {upposas rabopamopus
no guzure

Obecneuugaem 8bINOIHEHUE IKCHEPUMEHNO8 NO MeMaM
Kkypca @usuxu. Komnrexmayus: becnposoonot
YALMUOAMYUK RO usuKe ¢ 6-10 6CMPOEHHbIMU
Oamuurxamu: Lfughposou oamuux memnepamypwvi ¢
Ouanasonom uzmepenus He yoice wem om -20 oo 120C
(L [ugpposoii damuuk abconromno2o 0asieHus ¢
Ouanasonom uzmepenus He yoce wem om 0 0o 500 klla
VIamuux macHumHo20 nosa ¢ OUana3oHoOM UMepeHUs
He yorce uem om -80 0o 80 mTn Jamuuk Hanpsicenus ¢
Ouanasonamu usmepeHus ve yxce yem om -2 0o +2B;
om -5 0o +5B; om -10 0o +10B; om -15 0o +15B
V[amuux moxa ne yoice uem om -1 0o +1A4 Jamuux
axcenepomemp c nokasamensimu He menee uem: +2 g;
+4 g; +£8 g OmoenvHuvle ycmpoiicmea: USB
ocyunnoepag ne menee 2 xanana, +/-10 B Axceccyapor:
\Kabeno USB coeounumenvusiii 3apsionoe ycmpoicmeo
c kabenem miniUSB USB Adanmep Bluetooth 4.1 Low
\Energy Koncmpykmop 0ns npogederus
brcnepumenmos Kpamkoe pyko8oocmeo no
brcenayamayuu yugposoii rabopamopuu I[lpoepammuoe
obecneuenue Memoouueckue pexomernoayuu (40
pabom) Hanuuue pycckoasviunoeo caiima noooepicku
\Hanuyue 6udeoponuxos.

39.00

([ [upposas nabopamopus
no xumuu

Obecneyugaem @vlnoaHenue 1A60PAMOPHLIX padbom no
uMUU HA YPOKAX 8 OCHOBHOUL WIKOJIE U NPOEKMHO-
LCcCc1e008amenbCKoll 0essmenbHOCIU YUaAUUXCA.
\Komnaexmayusn: becnpogoonoii myrsmudamuux no
umuu ¢ 3-ms 6cmpoennvimu damyuxamu: Jamuux pH
c ouanazonom usmeperus ne yce uem om () oo 14 pH
VIamuux 31eKmponpogooumocmu ¢ OUana3oHamu
usmeperus ve yace yem om 0 0o 200 mxCm; om 0 0o
2000 mxCm; om 0 0o 20000 mxCm Jamuux
memnepamypul ¢ OUANA30HOM USMEPEHUSL He Ve Uem
om -20 0o +140C Omoenvhvie oamuuxu: Jamuux
onmuueckou nromuocmu 525 um Axceccyapvi: Kabenw
USB coedunumenvhulii 3apsonoe ycmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low
[Energy Kpamkoe pykoso0cmeo no sxcniyamayuu
yugposoii rabopamopuu Habop rabopamopnoii
ocnacmiu [Ipocpammnoe obecneyenue
IMemoouueckue pexomendayuu ve meree 40 pabom
\Hanuuue pycckoszviunoeo caima nodoepoicku Hanuuue
61L0€OPONUKOB.

wm

39.00

\Lugposas nabopamopus
no buonocuu

[ [upposas rabopamopust no buonocuu (yueHuweckas)
Obecneuugaem 6vinoaHeHue 1a60paAmopHbIX pabom Ha
ypokax no 6uono2uu 6 0CHOGHOU WKOJLe U NPOEKIMHO-
UCCIe008aMENbCKOU OeSIMENbHOCIU YHAUUXCSL.
\Komnaexmayus: becnpogoonoii myrsmudamyux no
OuonocUU ¢ 5-10 BCMPOEHHLIMU OamuuKamu. JJamuux
erasicnocmu ¢ ouanazonom uzmepernus 0...100%
VIamuux oceéewenHocmu ¢ OUana3oHOM UMepeHUst He

yoice wem om 0 0o 180000 ax Jamuux pH ¢ ouanazonom

39.00
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usmeperus ve yxce yem om 0 oo 14 pH Jlamuux
memnepamypbi ¢ OUANA30HOM USMEPEHUS He YIice YeM
om -20 0o +140C Jamuux memnepamypul
oKpyaHcarowjeli cpedul ¢ OUana3oHoM UsMepenus He yice
uem om -20 00 +40C Axceccyapul: 3apsonoe
yempoticmeo ¢ kaberem miniUSB USB Adanmep
\Bluetooth 4.1 Low Energy Kpamkoe pyxosodcmeo no
brenayamayuu yugposot rabopamopuu Lugposas
sUOCOKaAMEPA C MEMATAUYECKUM WMATNUBOM,
paspewenue ne menee 0,3 Mnuxc Ilpocpammnoe
obecneuenue Memoouueckue pekomenoayuu He menee
30 pabom Ynaxosxa Hanuuue pycckoasviunoeo caiima
no0oeparcKuU, Hauyue 8UOCOPOTUKOS.

HanMeHoBaHue pa3nesna:
"KommnbroTepHoe
obopymoBanne"

M®Y (npunmep, ckamep,
Konup)

Tun ycmpoticmea: Muocodyukyuonansroe
yempoiicmeo (M®Y); [[gemnocmv neuams. 4uepHo-
Oenas; Texnonozus neuwamu: snekmpozpaguieckas
(nazepHnas, ceemoouoonas); Popmam nevamu: He
wenee A4; Tun cxanupoeanus:
npomsicHbll/naanwemublil; Bosmooicnocme
ckanuposanus 6 popmamax: e menee A4; Cnocod
nooxnouenus: LAN, Wi-Fi, USB

13.00

\Hoymoyx

Dopm-gpaxkmop.: noymoOyk,; Pazmep ouazonanu: ne
wmenee 15.6 owtimos; Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; Obwuii o6vem
lycmarnoenennol onepamughot namsamu: He menee 8

[ oaiim; MaxcumanbHulil 06wull no0depicusaemvill
00vem onepamugnol namamu. ne menee 16 I'oavim;
O6vem SSD naxonumensi: ne menee 240 I'oavim;
\Ibecnpogoonasn ceéasv: Wi-Fi; Konuuecmeo
ecmpoentvix 6 kopnyc nopmog USB: ne menee 2, uz
Komopuix ne menee 1 0onxcno o6vimo USB éepcuu ne
nuoice 3.0; Pazpeuenue 630-kamepul, Mnuxcennv: ne
wmenee 0.3; Bcmpoenuwiti muxpogon, Knasuamypa c
PACKAAOKOU U MAPKUPOBKOU KAABUL
OWERTY/HI]YKEH, IToodepacka cmandapmos
becnposoonoul cessu: 802.11a/b/g/m/ac,

[ Ipouzsodumenvrocms npoyeccopa (3Hauenue
noxazamensn « CPU Mark» no mecmy «Laptop &
\Portable CPU Perfomancey
http://www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Hanuuue Manunyisamopa Mulils 6
Komniekme: 0a, YcmanoeieHHas onepayuoHHas
cucmema ¢ epaguieckum noabL308amenbCKUM
unmep@ecom, cee0enus 0 KOMopom 6KIHOYEHb 8
leOUHbLIL peecmp POCCULCKUX RPOSPAMM OJisl
DIEKMPOHHBIX BBINUCTUMETbHBIX MAUUH U 043 OAHHDIX,
Yemanoenennvlii nakem ogucnozo npoepammuoco
obecneuerus, COBMeCMUMO20 C YCMAHOGIEHHOU
onepayuorHOU cucmeMou, c8e0enUst 0 KOMopom
BKIIOUEHBI 8 €OUHBLIL peecmp POCCULICKUX NPOSPAMM OISl
DAEKMPOHHBIX BLIYUCTUMENbHBIX MAWUH U 043 OAHHBIX.

39.00

Haunmen

oBaHue HanpaBJjeHus: ""/[onoanumenvnoe 06opyoosanue’’

HanmenoBaHue pazena:
"KomneroTepaoe
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HanmeHoBaHue pa3nesna:
"TexHoornyeckas
HATIPaBJICHHOCTH"

ObpaszoseamenvHulil HAOOP
07151 u3yUeHus
WMHO20KOMNOHEHMHBIX
pobomomexHuyeckux
cucmem u

MAHUNY IAYUOHHBIX
pobomos

"ObpaszosamensbHulil HAOOP 00HCEH ObIMb
npeoHasHaven 0Jist uzyueHusi pO6OmMoOmMexHU4eCKux
Mexnon02utl, 0CHO8 UHPOPMAYUOHHBIX MEXHOIOULL U
mexHoI02Utl NPOMBIUIEHHOU A8MOMAMU3AYUY, d
maksice mexHoao2Utl NPOMOMUNUPOBAHUS U
aooumuenozo npouzeoocmea. B cocmas nabopa
002HCHBL 6X00UMb KOMIIEKMYIOWUe U YCMpOoUcmad,
0O1a0aruue KOHCMPYKMUBHOU, AnnapamHou u
MpOSPAMMHOU COBMECMUMOCIbIO OpYye ¢ Opyeom. 1)
\Komniekm KoOHCMpPYKMUBHbIX 3J1eMeHMO08 U3 Memaia u
nracmuka 0ns cOOpKu mooenell MaHUnYAAYUOHHbIX
p060mo8 ¢ yeno8oil KUHeMamuKoll,
niockonapannenbHol kunemamukot, Delta-
Kunemamuxou. 2) HumennexmyanioHvlil cepBoMO0YIb C
UHMe2PUPOBAHHOU CUCEMOT YNPABIEHUS - He MeHee
7wm. Cep6omoodyisb 001xcer 001adams
UHMe2PUPOBAHHOU CUCNEMOT YIPABIEHUS,
0becneuusaroueli 06pPAMHYIO C853b UU KOHMPOIlb
napamempog - noiodicenue 8and, CKOpOCHb 8PAYEHs,
HacpysKka npueooa, a maxaice obecneuusaroujeli
603MOCHOCHIb NOCIE008AMENbHO20 NOOKIIOUEeHUS OpYe
c Opy2om u ynpasienus cepsoMoOYIsamMU HO
nociedosamenbHOMY NOIYOYHIEKCHOMY ACUHXDOHHOMY
uumepeiicy. 3) Pobomomexuuueckuii KOHmpoaiep,
npedcmagasiowuti coootl MoOyIbHOE YCMPOUCHEO,
eKIIOUAIOWEE 8 CeO51 OOHONIAMHBIN MUKPOKOMNbIOMED
07151 8bINOIHEHUS CTIONHCHBIX BLIYUCTUMENILHBIX
onepayuil, nepugeputinsiii KOHmpoep OJis
ynpaenenus eHewHUMY YCMPOUCMEAMY U NIAMY
pacuwiupenus 051 NOOKIIOUeHUs. BHEUHUX YCIMPOUCTS.
IMooynu pobomomexHuyecko2o KOHMpPOLLepa OOIHCHbI
001a0amb 00HOBPEMEHHOU KOHCIPYKMUBHOL,
annapamuoil u NPOSPAMMHOU COBMECMUMOCBIO OpYe C
Opyeom. Pobomomexnuyeckuii KOHMpOJLiep O0NNHCEH
y0os1emeopsimes mexHu4eCKUM XapaKmepucmuKam.
KOI-60 510€ep 8CMPOEHHO20 MUKPOKOMIbIOMEPA - He
Wenee 4, maxmosas yvacmoma aopa - ne menee 1,2 I'Ty,
00vem O3V - ne menee 512 M6, naruuue unmepgheticos
- SPI, 12C, 1-wire TTL, UART, PWM, yugposvie - ne
Wenee 16 wm u ananozogvle nopmul - He MeHee 8 wm
07151 NOOKNIOYEHUST GHEUHUX YCMPOLICING, BCMPOEHHbIL
wmukpogon, a maxace WiFi unu Bluetooth ons
KOMMYHUKAYUU CO BHEUWHUMU YCIPOUCIEAMU.
\IPobomomexnuueckuti KOHMpouLep 00HCeH
0becneuusams 603MOANCHOCHIL NPOSPAMMUPOBAHUS C
nomowwio cpedcms sizvikoe C/C++, Python u c60600H0O
pacnpocmpansiemoii cpedvt Arduino IDE, a makoice
ynpasnenus mooenamu poOOmMomexHuieckux cucmem ¢
nomowvio cpedvt ROS. 4) IIpoepammupyembiii
Konmpoanep - ne menee lum. IIpoepammupyemviil
KOHMPOJLIEp O0dICEH NPedCmasisamsy cooou
BLIYUCIUMENLHBLI MOOYb, 00A0AIOUUM YUPDPOBLIMU
nopmamu - He MeHee 8 WM U AHALO208bIMU NOPIMAMU -
e menee 16 wm, unmepeticamu UART, 12C,SPI, TTL,

la maxoice Mooynem 6ecnpo8oOHOU C8:A3U MUNd

68.00
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\Bluetooth unu WiFi onsa co30anus annapamuo-

”nr. nn

npoepammubix pewenuii u ""ymuvix/cmapm
lyempoticme 05 paspabomku pewenuii ""Mnmepnem
eewen"". 5) Ilhama pacutupenust npoepammupyemozo
Konmpoanepa — ne menee lwm. Ilnama pacuwupenus
QonicHa obecneuusams 603MONCHOCHb NOOKIIOYEHUS.
VHUBEPCATTbHO20 8LIYUCTUMENHO20 MOOYIIA K Cemu
nocpedcmeom unmepghetica Ethernet. I[lnama
pacuupenus 0ondcha obaadams nopmami 6600a-
6616004 015 NOOKNIOYUEHUSA YUPDPOBBIX U AHANO208bIX
lyempoticme — ne menee 40 wm, unmepgetic SPI u
603MONHCHOCTBIO NOOKTIOUEHUA GHEWHEl Kapbl
namamu. 6) Modynb mexnHuuecko2o 3peHus,
npedcmasaarowuil coooll ycmpoticmso Ha base
BLIYUCTUMENLHO20 MUKPOKOHMPOILEPA U
UHMe2PUPOBAHHOLL Kamepbl, 0becneyusaiouee
pacnosnasanue npocmemux u30opaxdcenuti Ha Mooyne
Ba cuem coOOCMBEHHBIX 8bIUUCTUMENLHIX
6o3modicHOCmel - He meHee lwm,;  Mooyrb
mexnuuecko2o 3penus 0oaxcen obecneyusams
6O3MONHCHOCTIND KOMMYHUKAYUU C AHATOSUYHBIMU
WMOOyaAMU NOCPeOCBOM UlHbL HA Oa3e
nociedosamenvHo2o unmepgelica ¢ yeavio OanbHeliuiel
nepedauu pe3ynbmanmos usmepeHuti 2pynnvl Mooynel Ha
ynpasnsiowee gulNUCTUMEeNbHOE YCMPOCcmeo,
nooknouerHoe Kk OaHHou wute. Mooynb mexHuyecko2o
Bpenus 0onxcen 06ecneyusams 603MOHCHOCH
ocywecmenams HACMPOUKY MOOYIIs MEeXHUYECKO20
BpeHus - Hacmpouxy sKcno3uyuu, baranca oenozo,
YBEMOPASHOCIIHBIX COCMABTAIOWUX, NIOWAOU
0OHapydcusaemol ooracmu u30opaficenus,
oxpyerocmu obnapyscueaemoii obracmu
U306PAdNCEHUSA, NOTOAHCEHUE OOHAPYIHCUBACMBIX
oOracme omuocumenvHo opye opyea. Mooyne
mexHuuecKo2o 3penus 00ndlceH 0becneuusams
603MONCHOCTIG HACMPOUKU HA OOHOBPEMEHHOE
06Hapyoicenue He menee 10 paznuuHbIX OOUHOUHBIX
00vexmos 6 cexmope 0630pa, 1bo He meHee 5
cocmagHvix 06beKMO8, COCMOAWUX U3 He MeHee 3
paziuunbix epaguyeckux npumumusos. Mooy
mexHuuecKo20 3peHus 00xceH 061adams
ecmpoennvimu unmepgeticamu — USB, UART, 1-wire
TTL, 12C, SPI 015 KOMMYHUKQUUYU CO BHEUHUMU
nookmouaemvimu ycmpoticmseamu. 7) B cocmas
Habopa 0onHCHbI 8X00UMb YUPPOBbLE UHPOPMAYUOHHO-
ceHcopHble MOOYU, npedcmasnawwue coool
yempoticmea Ha 6aze npo2pammupyemozo
KOHMPONLEPA U USMEPUMETLHO20 INEMEHMA.
\L{upposoii moOynb dondicen 001a0amov CMPOEHHBIM
MUKPOKOHMPOILEPOM (MAKMOBASL HACTNOMA - He MeHee
16 MT'y, wuna oannvix — ne menee 8 Koaiim),
unmepeticamu 051 NOOKAIOUEHUSL K 6HEUHUM
lyempoticmeam: yughposvie u ananocosvie nopmel, 1-
wire TTL, pazvem muna RJ. [ugposoii mooyns
Oondcen 0becneyusams 603MONCHOCHIL KOMMYHUKAYUU
c aHano2uuHLIMU MOOYIAMU NOCPEOCMEOM UIUHDL HA
basze nocredosamenvbHoeo uHmepgetica ¢ Yeavro

OanvbHetiuiell nepedauu pe3yibmamos usmepeHull
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lepynnvl MOOYel HA YRPAGIsAIouee 6blYUCTUMETbHOE
lycmpoticmeo, noOKatoueHHoe K OaHHOU wiuHe. B cocmas
Habopa O0NIHCHO 8X00UMb: YUPPOBOU MOOYIb
maxmogot kHonku — He menee 3uim, yugposot Mooy
ceemoouoda — ne menee 3uim, yugpposou Mooy
KOHYeB020 npepvleameis — e MeHee 3uim, yupposou

00ynb damuuka yeema — we menee luim, yugposot

00ynb RGB ceemoouoda — ne menee lwum. 8) B
cocmas Habopa OONHCHBL BX0OUMb dEeMeHmbl s
COOPKU 8aKYYMHO20 3aX6amMa. 6aKYYMHAS NPUCOCKA —
He menee luim, 51eKMPOMASHUMHBIL KIANAH — He
Wenee lum, sakyymuwlil Hacoc — He menee lwum. 9) B
cocmag Habopa 0onxceH 6X00Uumbs y4eOHblll KOMIIEeKM,
srIOUArOWUIL 8 cebs yuebHoe nocodue, Habop
OUOIUOMEK MPEXMEPHBIX 3]IeMEHMO08 OJis
nPOMOMUNUPOBAnUst MOOeseti MAHUNYIAYUOHHBIX
pobomos, a maxaice npocpammHoe obecneuenue 0s
pabomul ¢ nabopom. IIpocpammnoe obecneuenue
0oHCHO 0Decneuusams MpexmepHyIo GU3yalIu3ayuI0
Wmoodenu manunyiayuoHHo2o poboma (¢ y2nogotl,
NIOCKONAPALIENbHOU U OelbMA-KUHEMAMUKOLL) 6
npoyecce pabomoi, obecneuusams NOCMpoeHUe
NPOCMPAHCMBEHHOU MPAEKMOPUU OBUICEHUSL
UCHOIHUMENbHO20 MEXAHUIMA MAHUNYISYUOHHO20
poboma, 803MOHCHOCIb 3A0AHUS
nociedosamenbHOCHU MOYeK 015 NPOXOHCOEHUsL Yepe3
HUX UCTIOTHUMENTLHO20 MEXAHUIMA MAHUNYISAYUOHHO2O0
poboma. [Ipocpammnoe obecneyenue OONNCHO
(DyHKYUOHUPOBAMb, KAK 8 OMOECILHOCMU 6 8UOE CPEObl
Wodenuposanus, max u @ pexcume MOHUMOPUHaa 8
peanvrom epemenu npu NOOKIOYEHUU MOOelU
WMaHunyImopa nocpeocmeom pobomomexHuyecKo2o
konmpoanepa. [Ipoepammnoe obecneuenue OOINCHO
0becneuusams 803MONCHOCHIL NOCMPOEHUsL 2PAPUKO8
BadanubIx U MeKyuux 0600UeHHBIX KOOPOUHAM
WMaHunyIsIyUOHHO20 poboma, 2paghukos 3HaveHuil
ckopocmetl u yckopenusl, 2paghuKos pacuemmoix
BHauenuil Hazpysku. [Ipoepammnoe obecneuenue
00IIHCHO NO3605IMb 3A0A6AMb NOCLE008AMENLHOCHLb
nepedsudICeHUll MAHUNYAAMOPA NOCPeOCmBOM Habopa
KoManO 8 6i0uHo-epapuueckom unmepgeiice.
Yyebnoe nocobue dondicrno codepaicamv mamepuanvl no
paspabomie mpexmepuvix mMooenel MOOUIbHbIX
pPo6OMO8, MAHUNYTIAYUOHHBIX POOOMOEG C PAZIUYHBIMU
munamu KuHeMamuku (y2n06as KUHeMamuKd, nioCKo-
napaiienbHas KUuHemMamuxa, 0eibma-KuHeMamuxda,
ISCARA unu pviuasicnan Kunemamuxa, niamegopma
Cmrwoapma u m.n.), UHCMPYKYu no NPOeKmupoSanu0
PO6OMO8, UHCIMPYKYUU U MEMOOUKU OCYULeCMEILEHUS
UHDICEHEPHBIX PACYeno8 NPU NPOeKmupo8aHul
(pacuemvl Hazpy3Ku U MOMEHMO8, paAciem MOWHOCHU
npu60008s, paciem napamempos KUHeMamuKy u m.n.),
UHCIMPYKYUU NO paA3pabomKe cucmem ynpasieHus: u
npocpammno2o obecneuenus 0Jis YynpagieHus
pobomamu, uncmpyKkyuu u Memoouxu no papabomre
cucmem ynpagienus ¢ d1eMeHmamu UCKyCCmMeeHH020
UHMeLIeKma U MAWUHHO20 00yuenus."

Yemuvipéxocesotl yuebHbill,

Yuebuwiii pobom-manunyisamop npednasHavet 0us

wm. 55.00
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po6om- MaHunyIAmMop ¢
MOOYIbHBLMU CMEHHBIMU
Hacaokamu

0Cc80eHUs 0OYUAOWUMUCA OCHO8 PODOMOMEXHUKU, OIS
n0020MOBKU 00YUAIOWUXCA K 8HEOPEHUIO U
nociedyrouemy Ucnoab308anuio pobomos 6
npomvluinienHom npouzgoocmee. Konuuecmeo oceti
poboma manunyasmopa - yemoipe. Ilepemewenue
UHCMPYMEHMA 8 NPOCMPAHCmee NO Mpem 0CAM
Q0NIHCHO YNPABTSMBCA WLALOBLIMU OBULATNENSAMU.
\Hanpsaoicenue numanus wazoevlx ogucameneii e 6oiee
12 B. Cepsoodgueamensb yemeepmou 0cu 00AHCEH
obecneuusams nogopom uHcmpymenma. Yzon
no8opoOmMa MaHUNYIAMOpPa Ha OCHOBAHUU BOKDY2
eepmuxanvHoli ocu He menee 180 epadycos. [na
onpedenenus NOLOHCEHUSI MAHURYIAMOPA RPU
nosopome 8OKpy2 6epMUKANbHOU OCU OOIHCEH
1CNOIb308aMbCA FIHKOOED. Yeon nosopoma 3a0He20
naeya manunynamopa ne menee 90 epadycos. Yeon
nosopoma nepeonezo nieya ManunyIamopa He meHee
100 epadycos. [{ns onpedenenusi NOL0AICEHUsL 3A0HE20 U
nepeonezo nieu MaHUnYIAMopa O0IHCeH
LUCNONBb308AMBCS 2UPOCKON. Y20l n08opoma no
uemeepmotl ocu He menee 180 epadycos. [Jonxcna
ObIMb BO3MONCHOCb OCHAUCHUSL CMEHHbIMU
Hacaokamu (Hanpumep, oepicamend KAPAHOAUIA UTU
pnomacmepa, npucocka c cepgoosucamenem,
Mexanuueckoe 3axeamHoe ycmpoucmeo ¢
cepsoosucamenem, yCmpoucmeo O 1a3epHoll
lepasuposxu unu ycmpotiicmao 0ns 3D-nevamuy).
IMunuManbHas KOMIIEKMAYUsL CMEHHLIMU HACAOKAMU.
nHesMamuuecKull 3axeam (NPUCocKa), MexaHuieckuu
Baxeam, nacaoxa oepacamens 0
Kapanoauwia/maprepa/pyuKu, Hacaoka nepexoOHuK Oiist
KpennieHus: CO6MeCmumblX KOHCMPYKMUGHbIX Oemaiiell U
KOHCMPYKYUll, HACAOKa 1a3epHOll 2PA8UPOBKLL, HACAOKA
3D-newamu (05 pabomei ¢ naacmuxom PLA ¢
Ouamempom numu 1,75 mm). [Jorxcen dbvims ocHaugen
cep8onpuBo0oOM Oisi NHHEEMAMUYECK020 U
MexaHuuecko2o 3axeamos, 00ecneuu8aruuM
BpaleHe 3ax8aueHH020 00beKmMa 80 8peMsl
nepemewenus, NOBOPOM nepemewaemozo oovekma
6oKpye sepmuxanvroll ocu. /[ns obecnevenus
DYHKYUOHUPOBAHUSL NHEEMAMUYECKO20 3AX6AMA
0o191cen Oblmb OCHAWEH BCMPOEHHOU 8 KOPNYC
Wanunynamopa nomnoi. J{onxcna Obimb 803MOHCHOCHDb
MOOKIIOUeHUs: OONOIHUMETIbHBIX YCIMPOUCME
(Hanpumep, mparcnopmepa, peavca OJisl nepemMeuyeHsl
poboma, nyrema ynpasienus munda OXiCOUCmux,
Kamepbl MAWUHHO20 3DeHUsl, ONMUYECK020 0amuuKa,
Woaoyna becnposoonozo docmyna). Pobom-
WManunyissmop 0oaicen obecneyusams nepemeujerue
Hacaoku 6 npocmpancmee, AKMUBAYUIo HACAOKU,
603MOICHOCHIb NOTYYEHUSl CUSHATIO8 ONL KAMEPbL U
0amuyuko8, 603MONCHOCMb YRPAGIEHUS
QononnumenvuviMu ycmpoiicmeamu. Mamepuan
Kopnyca — aniomunuil. Juamemp paboyeti 30nul (6e3
Vuema HasecHo2o uHCMpymMenma u 4emeepmotrl ocu) He
wenee 350 mm. Unmepgpetic nooxknouenus — USB.
VIonicen umems 603MONCHOCTb AGMOHOMHOU Pabombl

U BHEWIHe2o Yynpaeierusl. ﬂﬂﬂ BHEWlHe2co ynpaeilerus
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0o1101ceH Oblmb npedycmMomper nyibm, NOOKIYAeMblll
K pobomy no Bluetooth. Ynpasnaowuii konmpoirep
0o1101cen Obimb coemecmum co cpedo Arduino.
Ynpaenaiowuii xonmponnep coemecmum co cpedoti
npoepammuposanus Scratch u A3vikom
npoepammuposanus C. Jonoicen obecneuusamo
n08OPOM NO NEPELIM MpeM OCAM 6 3a0aHHbIN Y20 U HA
Baoannulil Y201, HOGOPOM NO Yemeepmoli ocu Ha
Badannwlll yeon, osudicerue 6 koopounamol X, Y, Z,
nepemewenue Ha 3a0aHHOE PacCmosaHue no
Kkoopounamam X, Y, Z, nepeoayy 0anHwix 0 meKyuem
nosodIcenuU Y206, nepeoayy OauHbIX 0 MeKyWux
KoopOounamax uncmpymenma. [loncen
noodoepacusame nepemeujeHue 8 OeKApmossix
KOOpOUHAmMaXx u yenax nogopoma ocel, ¢ 3a0aHHOU
ckopocmuio u yckopenuem. Tunvl nepemenjeruil 6
0eKapmosvix KOOPOUHAMAX: 08UICEHUE NO
mpaexmopuu, 08udliCeHUe N0 NPAMOU MeNHCOY 08YMSL
mouxamu, nepenpvieusanue U3 MmoYKu U mouxy
(nepenoc obvexkma). Kopnyc oondicer 6vimo 6
Bawuwennom ucnoamnenue (knacca we nudice IP20).

ObpaszoeamenvHulii HAOOP
no mexanuxe,
\mexamponuke u
pobomomexnuxe

"Habop Oonicen O6bimsb npeorasHauer 07 npoeedenus
VueOHbBIX 3aHAMUL NO U3YYEHUIO OCHO8 MeXAMPOHUKU U
pobomomexHuKu, NPAKmMuYecKko20 NPUMeHeHUs
0a308bIX I1EMEHMOB INEKMPOHUKU U CXEMOMEXHUKU, d
maxoice Hauboiee pacnpoCmpaHeHHol dNeMeHMHOU
0a3vl 1 OCHOBHBIX MEXHUYECKUX peleHUll,
npuMenaemMbIX NPU NPOEKMUPOBAHUU U
NpOMOMUNUPOBAHUYU PAZTUUHBIX UHIHCEHEPHDIX,
KubepHemuueckux u ecmpaugaemvix cucmem. B
cocmag Habopa 00XHCHbL 8X00UMb KOMNIEKmMYowue u
lycmpotiicmea, obaadarowue KOHCMpPYKMUHoU,
DIeKMPUYECcKoll, annapamHou u npoeSpammHou
coemecmumocmoio opye ¢ opyeom. B cocmas nabopa
00.1101CeH 8X00UMb KOMIIEKN KOHCIPYKMUGHBIX
breMenmos uz memanna 0is cOOpKU MaKema
WMaHURYIAYUOHHO20 pOOOMA U KOMNIEKM
Memaniuyeckux KOHCMpPYKIMUGHbIX dNeMEHMO8 Ois
coopru makema moburbHO20 poboma. B cocmas
HAbOpa OONIICHBL BXOOUMb NPUBOOA PAZIUUHO20 MUNA.:
lMomopbl ¢ uHmezpupo8aHHbLIM UNU BHEUIHUM OAMYUKOM
nonodicenus — e menee 2uim, cepaonpusoo 6oIbLUON —
He menee 4um, cep8onpusoo mManvili — He mMenee 2uim,
NpUBOO € BO3MONCHOCMBIO YNPABLEHUS 8 UUALOBOM
peoicume — He meHee 2wim. B cocmag Habopa 001icHbL
6X00UMb 371eMeHmbl 01 COOPKU 8AKYYMHO20 3AX8AMA:
6aKyyMHas npucocka — He menee luim,
brekmpomacHumHblil Klanax — He menee lwm,
6axyymHulil Hacoc — He menee lwum. B cocmag nabopa
00710ICHA 6X00UMb d71eMeHmHas 6a3a o
npoOmMomunuposanus; niama 011 OecnaeyHozo
NpOMOMUNUPOBAHUSA, KOMNIIEKM NPOBOO08 PAZIUYHOSO
muna u OnuHbL, KOMHIEKM PE3UCMOPO8, KOMNIEKM
c6emoou0008, cemucecmMenmHublil UHOUKAMOop, OUCHell
VKK-muna, knonku — ne menee Suim, nomeHyuomempbl
— He menee 3um, uH@dPaKpPacHvlll Oamyux - He MeHee
3wim, y1bmpazeykoeoil 0amyux - He MeHee 3uim,

Oamuux memnepamypel - e menee lwim, damyux

68.00
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oceewennocmu - He menee lum, mooyre Bluetooth — ne
wmenee luum, moodynv UK-npuemnuxa — ne menee lwim,
ooy HK-nepedamuyuxa 6 8ude KHONOYHO20 Ny1bmd
ynpasenenusi — lwm, akkymyasmop — ne menee lwm,
Bapsaduoe ycmpoiicmeo — ne menee lwum. B cocmas
Habopa 00diceH 6X00UMb MYTbMUOAMYUUK OIS
U3MeEpeHUs. meMNepamypol U 61ANCHOCHU
oxpyosrcaroweti cpedvl — He menee lwim. Mynomuoamuux
Qondicer 061a0amsb 6CMPOEHHBIM MUKDOKOHMPOLIEPOM
(makmogas wacmoma - ne menee 16 MI'y, wuna
Oannbix — He menee 8 Koaiim), unmepgheticamu ons
MOOKIIOUeHUsl K GHEWHUM YCmpolicmeam: yugpossie u
ananocosvie nopmui, 1-wire TTL, pazvem muna RJ. B
cocmag Habopa 0onxceH 6X00UmMb KOMNIEKM
[VHUBEPCATbHBIX 8bIMUCIUMENbHBIX MOOY e,
npeocmasasowux cobotl 6a308yi0 nAAMy, Niamy
pacuwiupenus 0isl cemesozo 83auUMo0eucmeuss u niamy
nOOKII0UeHUs CULOBOU Hazpy3KuU. Bxooawue 6
KOMNIEKM YCMPOUCMEa O0JINCHbI 001a0amb
00HOBPEMEHHOU KOHCMPYKMUBHOL, dINEKMPULECKOL,
annapamuoii u RPOSPAMMHOLU COBMECMUMOCBIO OPYe C
Opyeom. basosas nniama ynueepcanvbhoco
BBIYUCTUMENTLHO2O MOOYIIA OONHCHA NPEOCMABIAMb
o001l npocpammupyemulii KOHMPOIEP 8 cpede
Urduino IDE unu ananocuumsix c60000HO
pacnpocmpansemuix cpedax paspabomxu. bazosas
nnama 0oadcHa 061a0ams 6CMpPOEHHLIMU
unmepgeticamu 051 NOOKIOHeHUs YUPPOsbIX U
aHAI0208bIX YCMPOUICNG, 8CMPOEHHBIMU
unmepgeticamu USB, UART, I12C, SPI, 1-wire TTL,
\Bluetooth, WiFi. [Inama pacuupenus 004cHA
0becneuugams 603MOHCHOCHb NOOKIIOYEHUS
VHUBEPCATbHO2O 8bINUCIUMENLHO2O0 MOOYIISL K Cemu
nocpedcmeom unmepghetica Ethernet. [lnama
pacuupenus 00ncHa 0baadams NOPpMamu 6600a-
6616004 OJ1 NOOKTIIOUEHUS YUDPOBBIX U AHANO20BbIX
yempoticms, unmepgbetic SPI u 603mo2cHocmuvio
nookmouenus guewHell kapmol navamu. Iliama
pacuiupenus 05t NOOKIIOUeHUs. CULOBOU HASPY3KU
Qonicna obecneuusams 603MONCHOCHb NPIMO2O
noOKIOUeHUs BHelHell CUI080U HAZPY3KU, d MAKHCce
pecyrupyemou nacpysxu nocpedcmeom PWM
unmepgetica. B cocmas nabopa oonicen 6xo0umo
npozpamMmupyemulii KOHMpoaLep, 00ecneuugaruull
B03MOICHOCIb OCYUeCMETIAMb Pa3padOmKy
npOSPAMMHO20 KOOA, UCHONb3YSL UHCIPYMEHMAPULL
cpeo paspabomxu Arduino IDE u Mongoose OS u
136106 npoepammuposanus C\C++, JavaScript.

[ Ipoepammupyemviti KOHMpOoLIEp O0AAHCEH 0OIaA0amb
nopmamu 0151 NOOKAIOUeHUsL YUPPOBHIX U AHATO20BLIX
lycmpoticms, 6CmpoenHbIMU NPOSPAMMUPYEMBIMU
KHONKAMU U 9EKMPOMEXAHUYECKUMU MOOYIAMU Ol
Opeanusayuu cucmemsl pyuHo20 YNpasieHus,
BCMPOEHHBIMU NPOZPAMMUPYEMBIMU C8EMOOUOOAMU
07151 UHOUKAYULU PAbOYe20 pedcuMa, BCMPOEHHLIMU
unmepgeticamu USB, USART, 12C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi. B cocmas nabopa

Do101ceH 6X00UmMb MOOYIb MEXHUYECKO20 3PeHUs]
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npedcmagnsowull coootl GbIHUCTUMENbHOE
yempoticmeo co 6cmpoeHHbIM MUKPONPOYECCopom
(kon1-60 A0ep - He MeHee 4wm, yacmoma A0pa He MeHee
1.2 I'Ty, o6wem O3Y - ne menee 512M6, ob6vem
ecmpoennoil namsmu - He meree 810),
UHMeZPUPOBANHOU KAMEPOU (MAKCUMATbHOE
paspeutenue 8U0eONOmMoKd, nepeoasaemozo no
unmepgeticy USB - ne menee 2592x1944 e0.) u
onmuueckoil cucmemou. Modynb mexnuueckoeo 3penus
0o.1101ceH 061a0ams COBMECMUMOCTNBIO C PA3TUYHBIMU
npocpammupyemulmMu KOHMPOLLEPAMU C ROMOWBIO
uumepgeiicos - 1-wire TTL, UART, I2C, SPI, Ethernet.
IMoOye mexHuuecko2o 3perus 0oadiceH obecneyusams
6LINOJIHEHUE 6CEX USMEPEHULL U 8bIYUCTEHULL
noCpeOCcmeom coOCMEEHHBIX BbIUUCTUMENbHBIX
603MOICHOCIEN BCMPOEHHO20 MUKPONPOYECcopd.
IMo0yie mexnuueckoeo 3penusi Qodicer 001adamo
603MOICHOCHIBIO KOMMYHUKAYUU C AHATOSULHBLMU
MOOYIAMU ROCPEOCMBOM WUHbL HA ba3e
nociedosamenvHo20 unmepgeiica ¢ yeuvio OanbHelulel
nepedauu pe3yibmanmos uzmMepeHuti 2pynnvl MoOyIei Ha
ynpasisiowee 8bluUCIUmMenbHOe YCMpPOUCmeo,
nooknouerHoe k OanHou wute. Mooynb mexuuyeckoeo
BpeHust dodcen 0becneuusams HaCMpPOUKU PENCUMO8
pabomul - HACMPOUKY IKCHO3UyUY, baranca 6enoeo,
Y6EMOPAZHOCMHBIX COCMABTIIOWUX, NIOWAOU
06Hapysrcusaemoli obracmu uzobpadicenus,
OKpyenocmu o6HapyIcusaemoll oobracmu
U300pasicenusi, NOL0JICEHUE OOHAPYIHCUBAEMBIX
obacmel OMHOCUMENbHO OpYe 0pyea, MAWUHHOe
00yueHue napamempos HeUPOHHbIX cemeti 05
0OHapycenust 00vbeKmos, Gopmy u 3aK00UPOSaAHHbIe
BHAueHUs1 OOHAPYIHCUBAEMBIX MapKepos muna Aruco,
pazmepol OOHAPYHCUBAEMBIX OKPYICHOCHEL,
K6a0pamos u mpey2oibHUK08, NAPAMENpPos
KOHMPACMHOCMU, PA3MEPOS, KDUGUSHBL U NOTONCEHUSL
pacnoszuasaemvix aunuil. Habop oonicen
0becneuusams 03MONCHOCHb PA3PAOOMKU MOOeNU
Wmoburvrnoco poboma, ynpasnsiemoti 8 FPV-peocume
nocpeodcmeom npocpammHo2o obecnevenus 0
nepCcoHANbHO20 KOMNbIOMEPA U MOOUTLHBIX YCIPOUCME
ma 6aze OC Android unu 10S, obecneuusaroweco
603MOACHOCIL YRPABAEHUSL MOOUTLHBIM POOOMOM U
6CMPOEHHBIM MAHUNYSMOPOM NOCPEOCHBOM
lepaguueckoeo unmepgetica, sknouarOWUM 8 ceds
HabOp KHONOK U nepexouamenct, ONHCOUCMUK,
obacme 015 omobpaicenust sudeo. Habop donowcen
0becneuusams 803MONCHOCHIb UZYUEHUSL OCHOS
pazpabomxu npoSPAMMHBIX U ANRAPATHBIX KOMIIEKCO8
uHdICeHEPHbIX cucmem, pewenutl 6 cgpepe ""Humepuem
eewen"", a maxoice pewenuil 8 obnacmu
PO6OMOmMexXHUKU, UCKYCCMBEHHO20 UHMENLIeKMA U
Wmawunnozo 0byuenus. B cocmas nabopa 0ondicno
6X00UmMb NOCOOUE NO UZYUEHUIO OCHOB INEKMPOHUKU U
cxemomexnuxu, pewenutl 6 cpepe ""Unmepnem
eewen"", pazpabomru u RPOMOMUNUPOBAHUIO MOOeel
pobomos. B cocmas nabopa donsicro 6xooums

nocobue no U3Y4eHUr0 06H06pd3pa6oml<u cucmem
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IMEXHUYECKO020 3DEHUsL U INEMEHMO8 UCKYCCMBEHHO20
unmennexma. "

Obpaszosamenviblil
KOHCMpPYKMOop 0715
npaxkmuxu 6104HO20
npocpamMmupoeanusi
KOMNIEKMOM OamyuUKo8

\IPobomomexnuueckuti HA6op npeOHa3HaueH Os
U3yUeHUs OCHO8 pOOOMOmMeXHUKU, OemdaJell, Y3108 U

eXaHUu3MO08, He0OX0OUMbIX OJisL CO30AHUSL
pobomomexnuyeckux ycmpoticms. Habop
npedcmasisiem cobol KOMRAEKM CIMPYKMYPHbIX
breMenmos, coeOUHUMenbHbIX INEMEHMO8 U
beKmpomexHuieckux Komnonenmos. Habop
no3eoisem nposooums IKCnepuUMenmol N0 npeomemy
dusuka, cozoasamo u npoepammuposams cooupaemvle
Mooenu, U3 KOMROHEHMO8, BX00AUUX 8 €20 COCTNAS,
pabouue mooenu MOOUNLHBIX U CIAYUOHAPHBIX
[pobomomexHu4ecKux yCmpoucms ¢
a8MOMAmMU3UPOBAHHBIM YAPABTIEHUEM, 8 MOM YUCLE HA
KOECHOM U 2YCeHUYHOM X00Y, A MAK*Ce KOHCMPYKYUL,
OCHOBAHHBIX HA UCNONBLIOBANHUU PAZTUYHBIX BUOOE
nepeday (6 mom uucie 4epauHbIX U 3y0uamulx) a
maxoice pviuazos. Bempoennvle becnposoonvie
cemesvie pewenus (Wi-Fi u Bluetooth), 6osmooicnocms
unmezpayuu ¢ becnaiamuvim ooaaunvim 110,
0becneuusarom 8603MOHCHOCHb NPAKMUYECKO20
U3YUeHUs MEeXHOIO02Ull UHIMepHema euyell U OCHO8
uckyccmeentno2o unmennekma. Qbecneyusaemcs
B03MONCHOCHb 00BEOUHEHUSL HECKOILKUX POOOMO8,
COOpaHHbIX U3 ROOOOHBIX HAOOPOS, 8 2PYNNbL C
cemegbim 83aumodeticmauem. Ilpedycmompena
ONYUOHANLHASA BO3MONCHOCTL PACUUPEHUS
OonoaHumenbHbIMU KOMROHEHmamu (He 8x00AuuMU 8
Ccmanoapmmuyr0 KOMIIEKMayuio), NO360IAIOUWUMU
U3yuame mexHuveckoe 3penue U NPOMblUIEHHYIO
pobomomexnuxy. Ilpedycmompena 603M0ANCHOCTb
pabomol Habopa ¢ OONOIHUMENLHBIMU 0OIAYHBIMU
cepsucamu. Ilpedycmompervl MuHumMym 08a
npocpamMmupyembix KOHmMpOLIEPd 8 NAACHUKOBbIX
KOpnycax, no3601a0WUxX 00HOBPEMEHHO C030A8amb 2
6apuanma pobomos pasiuiHo20 HA3HAYEeHUS], UMEIOUUX
603MOICHOCHb PAbOMbl KAK 8 NOMOKOBOM pedicume,
Max u asmMoHOMHO, NO360AAIOWUX PedTU308aANb
0Oyuenue npoSPaMMUPOBAHUI0 8 HECKOIbKUX CPedax
pazpabomxu Ha paziudHbIxX A36IKax (K npumepy, 6
cpeoax Mblock, Arduino IDE, na aswikax Scratch, C,
\Python, micro Python). Kak munumym ooun u3
KOHMPOILIEpO8 umeen 6CmpoeHHyI0 ONepayuoHHyIO
cucmemy, ecmpoennvie Wi-Fi u Bluetooth, nopm ons
nOOKII0OUEHUs NOCAE008AMENbHO COCOUHIEMBIX
6HewHux ycmpoticms (he menee 2() 00HO8peMeHHO
nookmouaemvlx yempoticms). Kax munumym oOun u3s
KOHMPOILIepO8 umeen 803MOACHOCHb 0OHOBPEMEHHOU
Banucu He MeHee 8 NPOSPAMM, € BO3MONCHOCHIBIO
nepexoyenus mexcoy Humu. Kax munumym ooun us
KOHmMpOLIEpo6 umeem noanoysemuwiii oucniet (IPS),
no36oAI0WULL 861800UMb OAHHbBLE C OAMUUKOE 8 BUOE
mabauy u epaguxos, a maxaice co30a8ams
6cmpoennbie 6 KoHmpoiiep gudeouzpvi. Konuuecmeo
CeHCopO8 U UCTIOTHUMENbHBIX YCMPOUCME, 8CTNPOEHHBIX
6 00UH U3 KOHMPONIEPos, - He menee 10 wm. Obwee

Kouuecmao anemenmos 8 Habope He meree 400 wm., 6

165.00
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mom uuciie nooktouaemvie mMooyau. - Bluetooth
MO00YIb, - 080UHOU OAMYUK JUHUU, - YIbIMPA3EYKOBOU
Oamuux paccmoanus, - 0amuux yeemad, - OAMYUK
Kacanus snexmpomexanudeckuil, - IR mooynv, - momop
nOCMOAHHO20 MOKA ¢ peOYKMOpOM — He MeHee 2 wim., -
cepeonpusoo, - nyivim OUCAHYUOHHOZ0 YNPABIEHUS.
IR. Habop oonicer bblmb YKOMNIEKMOBAH
axkymynamopnvimu bamapesmu. Ilpoepammuoe
0becneyenue, ucnonvzyemoe O NpoOSPaAMMUPOSAHUS]
cobupaemuix pobomomexHuyeckux mooenei u
lycmpoticma, 001HCHO 6biMb OOCMYNHO O
Oecnnamnoeo ckauusanus uz cemu Mnmeprem u
nociedyouezo UChoIb308aHUSL.

HanMeHoBaHue pa3nesna:

"EcTecTBEeHHOHAy4YHAas

HAaIIpaBJIEHHOCTH"

IMuxpockon yugposoti

Tun muxkpockona. buonozsuweckuti Hacaoka
Wukpockona: moHokynapuas Hasnavenue:
iabopamopuwiti Memoo ucciedosanus. ceemuaoe nojie
Mamepuan onmuxu: onmuyeckoe cmekio Yeenuuenue
wmuxpockona, kpam: 64 — 1280 Oxyraper: WF16x
Obvexmuenl: 4x, 10x, 40xs (noonpyscurenHuiii)
\IPesonbgepras conoska: Ha 3 obvexkmusa Tun
nooceemxku: 3epkano uiu cgemoouood Pacnonooicenue
nooceemxu: epxuasn u HudxCcHAA Mamepuan kopnyca:
wmemann Ipeomemnuwtii cmoauk, mm: 90 Hemounux
numanus: 220 B/50 I'y Yucno mecanuxceneu. 1

26.00

HaumenoBanue HanpasJieHusi: ""bazosasn (0o0a3amenvnan uacme) (manoxomniekmuasn wikona)'"

HanmenoBanue pasnena:
"EcTecTBeHHOHAyYHAas
HaTPaBJIEHHOCTh
(MaJIOKOMIUIEKTHAS
mkosa)"

\Lugposas nabopamopus
no gusure
(Manoxomniekmuas
wxoaa)

Obecneuugaem 6binoIHEeHUE IKCHEPUMEHMO8 NO MeMaM
Kkypca usuxu. Komnrexmayus: becnpogoonoii
Wyrbmudamyux no guzuxe ¢ 6-10 6CMpoOeHHbLIMU
Oamuyuxamu. L{ugposoti damyux memnepamypwl ¢
Ouanasonom uzmepenus He yoice wem om -20 oo 120C

(L [ugpposoii damuuk abconrromuoeo 0asieHus ¢
Ouanasonom uzmepenus He yoice wem om 0 0o 500 klla
VIamuux mazHumuo20 nos ¢ OUana3oHoOM UMepeHUs
He yoice uem om -80 0o 80 mTn Jamuuk Hanpsiicenus ¢
Ouanazonamu uzmepenus He yce uem om -2 0o +2B;
om -5 0o +5B; om -10 0o +10B; om -15 0o +15B
V[amuux moxa ne yoce wem om -1 0o +1A4 Jamuux
axcenepomemp c nokasamensimu He menee yem: +2 g;
+4 g, £8 g OmoenvHuvle ycmpoiicmea: USB
ocyunnoepag ne menee 2 kanana, +/-10 B Axceccyapul:
IKabenv USB coedunumenvhuiii 3apsaonoe ycmpoiicmeo
c kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low
\Energy Koncmpykmop 0ns npogedenus
brcnepumenmos Kpamkoe pyko8oocmeo no
brcenayamayuu yugposoii nabopamopuu IIpoepammuoe
obecneuenue Memoouueckue pexomernoayuu (40
pabom) Hanuuue pycckosazvlunoco cauma noooepicKu
\Hanuuue sudeoponuxos.

84.00

\Lugposas nabopamopus
no xumuu

Obecneyugaem @vblnoaHeHUe 1AOOPAMOPHLIX pabom no

WUMUU HA YPOKAX 6 OCHOBHOUL WKOJIE U NpOeKmHo-

84.00
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n/n

HaumenoBanue
odopynoBanus (PBI1O)

KpaTkue npuMepHbIe TeXHHYECKHE
xapakrepuctuku (PBI1O)

Exununa
H3MepeHus

KosmmuecTBo|

UCC1e008amMenbCKOU OesImenIbHOCU Y aUUXCAL.
\Komnnexmayus: Becnposoonoii mynemudamuux no
umuu ¢ 3-ma egcmpoennvimu oamyuxamu: Jamuux pH
c duanasonom usmepenus ne yoice uem om 0 oo 14 pH
Viamyux 21eKmponpogooumMocmu ¢ Ouanazonamu
usmeperust we yoce uem om 0 0o 200 mxCm; om 0 0o
2000 mxCm; om 0 0o 20000 mxCm Jamuuk
memnepamypul ¢ OUANA30HOM USMEPEHU He YIice YeM
om -20 0o +140C Omoenvnvie oamuuku: Jamuux
onmuuyeckou nromuocmu 525 um Axceccyapuvi: Kabenw
USB coedunumenvhulii 3apaoHoe ycmpoucmeo ¢
kaberem miniUSB USB Aoanmep Bluetooth 4.1 Low
\Energy Kpamkoe pykosoocmeo no sxkcniyamayuu
yugposoii rabopamopuu Habop nabopamoproti
ocnacmku IIpoepammnoe obecneuenue
IMemoouueckue pexomenoayuu ne meree 40 pabom
\Hanuyue pyccrosaszviunoco caima noodepaicku Hanuuue
6UOeoponUKO8.

([ {upposas rabopamopus
no buonocuu

\Lugposas nabopamopust no buonoeuu (yuenuseckast)
Obecneuugaem guinoaneHue 1a6opamopuvix pabom Ha
ypoxax no buonocuu 8 0CHOBHOI WIKOE U NPOEKMHO-
1CC1e008aMENbCKOU OesIMEeNbHOCU YUAUUXC.
\Komnnexmayus: Becnposoonoii mynemudamuux no
ouono2uU ¢ 5-10 6cmpoenHviMu oamuukamu. Jamuux
erasicnocmu ¢ ouanasonom usmepenus 0...100%
Vlamuuk oceeujeHHOCIU ¢ OUANA30HOM UBMEPeHUs. He
yorce uem om 0 0o 180000 ax amuux pH ¢ ouanasonom
usmepenust ne yoice yem om () 0o 14 pH Jlamuux
memnepamypul ¢ OUANA30HOM USMEPEHUS He Ve Yem
om -20 0o +140C Jlamuux memnepamypol
OKpYIcaloueli cpedsbl ¢ OUANA30HOM UBMEPEHUSL He Yice
uem om -20 0o +40C Axceccyapvl: 3apsonoe
lyempoiicmeo ¢ kaberem miniUSB USB Aoanmep
\Bluetooth 4.1 Low Energy Kpamkoe pykosoocmeo no
brenayamayuu yugposoii nabopamopuu L{ugposas
BUOCOKAMEPA C MEMALTUYECKUM WUMAMUEOM,
paspewenue ne menee 0,3 Mnuxc Ilpoepammnoe
obecneuenue Memoouueckue pekomMeHOayuu He MeHee
30 pabom Ynaxoexa Hanuuue pycckoszviunoeo caima
1000eparcKu, Hanudue BUOeOPOIUKOS.

84.00

HanmeHoBaHue pa3aena:
"KomnbroTepHoe
oOopyIoBaHUE
(MaJIOKOMIUIEKTHAS
mkosa)"

\Hoymoyx

Dopm-paxmop: Hoymoyx, Pazmep ouazounanu. ne
wmenee 15.6 owtimos; Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD; Obwuii o6vem
lycmaHnosnennol onepamuenol namsamu.: He menee 8
[ Oaiim,; MaxcumanbHolil 06wUll N00OePIHCUBAEMbILL
00vem onepamusHoil namsmu. He menee 16 I'oatim;
Obvem SSD naxonumens: ne menee 240 I'bavum;
\Ibecnpogoonasn ceéaswv: Wi-Fi; Konuuecmeo
ecmpoennvix 6 kopnyc nopmog USB: ne menee 2, uz
Komopuix ne menee 1 doaxcro o6vimo USB éepcuu ne
nuorce 3.0; Pazpeutenue 630-kamepul, Mnuxcennv: ne
wmenee 0.3; Bcmpoenuwiii muxpogon, Knasuamypa c

pacKkiaokou u MapKupoexoll Kiasuul

84.00
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n/n

HaumenoBanue
odopynoBanus (PBI1O)

KpaTkue npuMepHbIe TeXHHYECKHE
xapakrepuctuku (PBI1O)

Exununa
H3MepeHus

KosmmuecTBo|

OWERTY/UIL]YKEH; Iloooepacka cmandapmos
becnposoonoi ceasu: 802.11a/b/g/n/ac;

I Ipouszeodumenvrocms npoyeccopa (3Havenue
noxazamensi « CPU Marky no mecmy «Laptop &
\Portable CPU Perfomancey
http://www.cpubenchmark.net/laptop.html).: ne menee
5000 edunuy, Hanuuue manunynsmopa mvliub 6
Komniekme: da; Ycmanosnennas onepayuonnas
cucmema ¢ epaguueckum noib306amenbCKum
unmepdgheticom, ceedenus: 0 KOMoOpoM GKIOUEHbL 6
eOunbLLL peecmp poccuiicKux npospamm Ois
DIEKMPOHHBIX GIYUCTUMENbHBIX MAWUH U OA3 OAHHBIX;
Yemanoegnennviii nakem ogucnozo npoepammnozo
0becneuenus, COBMeCmumMo20 ¢ YCMaHOGIeHHO
OnepayuUOHHOL CUCMeMOt, C8edeHUsL O KOMOPOM
BKII0UEHBI 8 €OUHBLUL peecp POCCULICKUX NPOSPAMM OS]
DAEKMPOHHBIX GLIMUCTUMENbHBIX MAWUH U OA3 OAHHDIX.

M®Y (npunmep, ckanep,
Konup)

Tun ycmpoiicmea: Muozoghynkyuonaivroe
yempoiicmeo (M®Y); [[eemnocmyv neuams. 4uepHo-
Oenas; Texnonozus neuwamu: snekmpozpaguieckas
(nazepHnas, ceemoouoonas); Popmam nevamu: ne
wenee A4; Tun ckxanupoeanus.:
npomsadcHbI/NAaHWemH b, BosmosicHocme
ckanuposanus 6 popmamax: e menee A4; Cnocod

nooxnouenusa: LAN, Wi-Fi, USB

42.00
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